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File 'INSTALL.FIX' 

c <<<<< makemcnp changes for MCNP4B2 >>>>> loddat 09/22/97 
c 
c For each fix, enter five integer parameters on one line in free 
c format, ip(l)-ip(5) described below, followed by the appropriate 
c number of new lines.  
c 

c ip(1) = The applicable computer system number or 0 for all systems.  
c ip(2) = The file number: 
c I = patchf 
c 2 = makemcnp 
c 3 = patchc 
c ip(3) = The applicable line number to edit-see the MCSETUP source.  
c ip(4) = The alter code: 
c 1 = insert the following ip(5) line(s) before line ip(3) 
c 2 = replace line ip(3) with the following ip(5) line(s) 
c 3 = insert the following line after entry ip(5) of line ip(3).  
c 4 = delete lines ip(3) through ip(5) 
c ip(5) = The number of new line(s) if ip(4 )ffl, 2 

c The entry number if ip(4)=3 
c The last line number to delete if ip(4)=4 
C 

c The number of new lines that follow ip(l)-ip(5) is given by: 
c ip(5) ifip(4)=1,2 
c 1ifip(4)=3 
C =0 ifip(4)f4 

** ** FIXES FOR SYSTEM I (Cray UNICOS) * 

c Add the *define t3d for the Cray T3D.  
c 11211 
c *define t3d 
c 
c Provide links to the T3D compilers and linker. XTM:GWM-95-128 
c Change the CFT77 compile line.  
c 121814 
c export TARGET; TARGET=CRAY-T3D 
c In -s /mpp/bin/cc cc 
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c In -s /mpp/bin/cft77 cft77 
c In -s /mpp/bin/mppldr segldr 
c Provide links to the T3D compilers and linker. XTM:GWM-95-128 
c 122621 
c cft77 compile 
C 
c Add CFTLIB library on UNICOS for profile timing. 06/30/95 (GWM) 
c 1228310 
c -L/usr/local/lib -lprof 

*********** FIXES FOR SYSTEM 2 (Sun SunOS) * 

c Add a second X-window include path for some SunOS systems.  
c 221834 
c -I/usr/openwinfmclude/X 11 

c Add a link to the ANSI C library (libansi.a) on some SunOS systems.  
c 2229310 
c -L/home -lansi 

***** * FIXES FOR SYSTEM 3 (IBM AIX ) * 
c 
c PVM libraries must go first for pvm version at some installations.  
c 323021 
c xlf-o mcnp *.o -L/usr/lanl/pvm3.3/lib -Ifpvm3 -lpvm3 -L/usr/lib -IX!I1 

c********************* FIXES FOR SYSTEM 4 (HP HPUX ) * 

c Add a link to the C math library (libM.a) on some HP systems.  
c 42293 6 
c -IM 

**** * * FIXES FOR SYSTEM 5 (VAX VMS ) * 

c Add an additional *define keyword for PRPR on a VAX VMS system.  
c 5121 1 
c *define disscgs 

******* FIXES FOR SYSTEM 6 (DEC Unix and PC LINUX) *** * 
C 
C The following 7 lines enable GNU F77 compilation on LINU3X.  

11-18

S-N ON,'LY



MCNP4B2 Oualification Reprt 30033--2003 Rev 01 

c Tim Goorley, jgoorley(•mit.edu XTM-RN(U97-028) 7/21/97 
c 61211 
c *define linux 
c 622731 
c -00 
c .6228428 
c 63211 
c *define linux 

*************** FIXES FOR SYSTEM 7 (PC DOS ) ****** ***** 
c 
c The following 9 lines enable LAHEY F90 compilation on DOS/WINDOWS.  
c Also uncomment the 2 lines in TrYINT below [call breako].  
c 72821 
c Uf90 prpr.for 
c 72949 
c 721721 
c 1f90 makxsf.for 
c 7218418 
c 724321 
c If90 mcnp.for 
c 7250450 

******* FIXES FOR SYSTEM 8 (Sun Sol. ) * * * 

** ******* * FIXES FOR SYSTEM 9 (SGI IRIX ) * * * * 

c*"**~****** FIXES FOR THE MCNP FORTRAN SOURCE (PATCHF FILE) ****** 

01112 
"1/Integrate your patch with the following. If your patch makes changes 
"/to the ZC, VV, CM, GS, MB, or BD decks, contact MCNP@LANL.GOV for 
*/details on including your patch via the INSTALL.FIX file. When 

"*/integrating your patch, be sure the order of the changes (increasing 
"*/in line number) is preserved to avoid a PRPR error. See Appendix 
"*/C, page C-8 in the MCNP manual for more details.  
*/ 

*/ ttyint 

*ident tt4b2 
"*/Uncomment (delete Ist 3 columns) of next 2 lines to enable LAHEY F90 
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*/compilation on DOS/WINDOWS. 07/07/97 (GWM/GWM) 
*/*dtt4a.28 <1014> 
*/ call break(lockl) 
*/ 
*/- zmsgcon 
*/Fix a print bug. Wrong number of arguments. 07/07/97 (GWM/GWM) 

*ident me4b2 
*d,me4b.195 <20311> 

call en'pm(Oj, 1,one*max(l,ntasks),zero,ntk',', 
*/Force PVM to free some buffers. 07/07/97 (GWM/GWM) 
1/$20 awarded to Dudley A. Raine, mI, ORNL (XTM.JSH-97-176) (GWM/GWM) 

*ime4b.311 <20498> 
C 

c free the receive buffers.  
do 582 nt=l,ntasks 

582 call mnfbuf(ib(nt),i) 
*/ 

starp 
*ident sp4b2 
*/ Wrong index. Affects var. reduction and tracking. 07/07/97 (GWMtGWM) 
*d,sp4b.8,sp4b.10 <21159-21161> 

if(wcl(i).ge.0.)go to 85 
wcsltc(i)=-wcl (i)*wgt 
wcs2tc(i)=-wc2(i)*wgt 

*/ 
*/ levcel 
*ident 114b2 
*/Silent wrong answers for near-coincident lattices. 08/25/97 
*/$20 to Lee Montierth (INEEL) XTM:JSH-97-208 
*d,114b.25 <22232> 

jsu=--absosu) 
if0l.gt.ll+l.and.latl1at+l,icl).ne.0)call findel(icl) 
jsu=absjsu) 

*/ 

ypbssp 
*ident yp4b2 
*/ Wrong index. Affects var. reduction and tracking. 07/07/97 (GWM/GWM) 
*d,yp4b.2,yp4b.4 <22590-22592> 

if(wcl(i).ge.0.)go to 45 
wcsltc(i)=-wcl(i)*wgt 
wcs2tc(i)=-wc2(i)*wgt
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wtwndo,
*ident we4b2 
*/ Fix a print bug. Wrong number of arguments. 07/23/97 (GVWMGWM) 
*d,we4b.145 <23152> 
200 call errprn(1nwsg(3),- 1.1 iclmeo'icl',

*ident tr4b2 
1Silent wrong answers for near-coincident lattices.  
1$20 to Lee Montierth (iNEEL) XTM:JSH-97-208 

*d,tr4b.1 8 <23651> 
ifdl~d(i)+-coincd.1t.d1(levp))go to 445 

*ident fn4b2 
/Silent wrong answers for near-coincident lattices.  
1$20 to Lee Montierth (RNEEL) XTM:JSH-97-208 

*d,f&6 <24481> 
dimension ii(3)jx(14,2) 

*iAfn7 after equivalence <24' 
datajxtl,1ZZ-3,3,1,l,2,221 ,3,3, 

dMfn.1 n= <244MS.  
*d4fn4b.54jh4b1l6 ii~i)= thru.label 10 <24 

10 ii(i)=nint(a) 
*d,fiLfii.52 <245 10-24~

-track 

08/25197 

findel 

08/25/97 

t82> 

93-24504> 

550>
C 
c correct for coincident surfaces and hexagonal prism lattices.  
c check if new location completely inside lattice element.  

jc=O 
30 jc=-c+1 

ifac.gt.10)go to 70 
do 60 jkl-caollca+ic),abs(1ca(l~ca+ic+lp)-I 
j=absolja(llja~jk)) 
k--kst~lkst+j) 
l=lSCOllsc+j) 
il(k eq. 1)t4-scf(1+1)*xxx+scf(l+2)*yyy+scfal+3)*zzz-scffl+4) 
if(k.ne. l)t4--gpblcm(k-l)-scf (1+1) 
illjsu.ge.0)go to 40 
if(ksc~lksc-jsu)aie.ksc~ksc-ij))go to 40
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if(k.eq.l)t5=scf(1+1)*uuu+scf(1+2)*wv+scf(1+3)*www 
if(k.ne.l)t5=gpblcm(k+2) 
if(abs(t4).Ie.coincd*abs(t5))t4---t5 

40 if(IjaWja+jk)*t4.gt-O)go to 60 
c 
c location coincident with or beyond surfitce j, index ix.  

jl=jk-Ica(Ilca+ic)+6*lat(Ilat+lic)-S 

ix=jxol.l) 
iy--jxa 1,2) 

50 ii(i)c)=ii(ix)+iy 
xxx=xxx-iy*vcl(lvcl+ljxm) 
yyy--yyy-iy*vcl(lvcI+2jxm) 
===-iy*vcl(lvcl+3Am) 

c 
c if on or beyond hex side 3, increment sides I and 2.  

if(ixne.2.or.jl.It.I-l)go to 30 
iii=iii-iy 
xxx=xxx+iy*vcl(lvcl+1,1,m) 
yyy--y,/y+iy*vclovcl+2,1,m) 
ZZr-7Z Z Z+iy vcl(Ivcl +3, IA) 
go to 30 

60 continue 
return 

70 kdb--l 

findlv 
*ident fv4b2 

Silent wrong answers for near-coincident lattices. 08/25/97 
$20 to Lee Montierth UNEEL) XTM:JSH-97-208 

*dfv.35 <24587> 
60jsu7-absOsu) 

ifUat(Ilat+ljcl).ne.O)caU findel(icl) 
jstr--absGsu) 

*1 

cbkcel 
*ident cc4b2 

Silent ývrong answers for near-coincident lattices. 08/25/97 
$20 to Lee Montierth (INEEL) XIMISH-97-208 

*dcc,4b.4 -c24700> 
t5=scf(i)*uuu+scf(i+l)*vvv+scf(i+2)*www 
if(abs(t4).Ie.coincd*abs(t5))t4=t5

U-22



M ****A*fl *ffljflfl* t V ýJ I2I1IM D2flfl2�IV�'1 Din, ft

*d,cc4b.9 <24705> 
if(abs(t4).Ie.coincd*abs(gpblcm(k+2)))t4--gpblcm(k+2)

mfbuf
*idet mf4b2 

*1Force PVM to free some buffers: 07/07/97 (GWM/GWM) 
*1$20 awarded to Dudley A. Raine, mI, ORNL (XTM:JSH-97-176) (GWM/GWM) 

*i,mif4b.83 <41720> 
subroutine mfbuf(ib~in) 

c perform function 'ree message buffer'.  
*call mb 
*if def~pvn,1 

call pvmffreebuf(ib~in) 
return 
end

*ident gi4b2 
*/ Provide cleaner separation of LINUIX and DEC.  
*d,gi4b.1 <42208> 
*if deflinux,3 
*d,gi4b.5 <422 12> 
%igi4a.1 <42213> 
*if..cdefljnJ43

getidt 

06/04/97 (GWM/GWM)
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INSTALLATION OF MCNP4B2 ON PC 

The READMAAG file for the code installation and the README file for cross section 
installation are the same as for the HP installation. Installation differences are limited to 
platform dependencies which include directories, scripts, and platform software. Installation 
documentation peculiar to the PC desktop computers is given in this section. Installation of the 
MCNP4B2 code is performed through use of an "install.bat" script which sets up the source 
correction files, updates the MCNP4B2 source, and calls the compiler and linker modules. The 
installation verification cases were run separately following successful installation of the code.  
The utility program "mcsetup" which builds the "makemcnp.bat" file is configured for the Lahey 
f77 compiler as obtained from the transmittal CD. This program was modified to use the Lahey 
1190 compiler for the MCNP4B2 installation. This modification was restricted to changing the 
data block in the "mesetup" source from f77 commands to 1190 commands. The revised source 
for the program "mcsetup" is included as part of this documentation. Installation on PC 
platforms which have RAM of 32 meg or less will require the MCNP4B2 source code to be split 
into parts for compilation. A fortran routine "fsplit' was written and used in this installation 
which copied the MCNP4B2 compilation source to three parts. The "install.bat", "install.fix", 
"makemcnp.bat", "mcsetup.for", "fsplit.for" and "answer" files used for the installation are 
listed below. The "answer" file may be used with the "install.bat" script to duplicate the 
installation.  

Two versions of the MCNP4B2 program were install on the WPO desktop PCs differing only in 
the size of the volatile memory controlled by the parameter "MDAS" defined during the 
installation setup. One version was installed with a standard sized "MDAS" parameter of 
4,000,000 bytes which will run on any of the WPO desktop PCs. A second version with a large 
"MDAS" parameter of 9,600,000 bytes was also installed on WPO desktop PCs with 64 Meg of 
RAM. The large version will not run on all WPO PCs because of memory requiements.  

Install.bat file for PC desktop computer

echo off 
echo * 
echo *********************************************** 
echo * Time * 

echo * Run the SETUP program ... (1-2 min.) * 
echo* * 
echo *********************************************** 

for % %f in (inp0l inp02 inpO3 inp04 inp05) do if exist % %f del % %f 
for %%fin (iOp06 inpO7 inp08 inp09 inplO) do if exist %%fdel %%f 
for %%fin (ip11 inp12 inp13 inpl4 inpl5) do if exist %%fdel %%f 
for %%fin (inp16 inpl7 inpl8 inp19 inp20) do if exist %%f del %%f
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for %%f in (inp2l inp22 inp23 inp24 inp25) do if exist %%fdel %%f 
for % %f in (inpOlo inpO2o inpO3o inpO4o inp05o) do if exist % %f del % %f 
for % %f in ('npO6o inpO7o inpO8o inpO9o inplOo) do if exist % %f del % %f 
for %%f in (inplIo inpl2o inpl3o inpl4o inplSo) do if exist %%fdel %%f 
for %%f in (inpl6o inpl7o inpl8o inpl9o inp20o) do if exist %%fdel %%f 
for % %f in (inp2lo inp22o inp23o inp24o inp25o) do if exist % %f del % %f 
for % %f in (mctlO mctlO2 mctlO3 mctlO4 mcdOS) do if exist % %f del % %f 
for % %f in (mctlO6 mctO7 mctO8 mcdtO9 mcdlO) do if exist % %f del % %f 
for % %f in (mcdl 1 mctll2 mctll3 mctll4 mctllS) do if exist % %f del % %f 
for % %f in (mcttI6 mcd17 mct118 mctll9 mctI2O) do if exist % %f del % %f 
for % %f in (mct21 mcd22 mct123 mct24 mct25) do if exist % %f del % %f 
for % %f in (outpOl outpO2 outp03 outpO4 outpO5) do if exist % %f del % %f 
for % %f in (outpO6 outpO7 outpO8 outpO9 outplO) do if exist % %f del % %f 
for %%f in (outpll outpl2 outpl3 outpl4 outpl5) do if exist %%fdel %%f 
for % %f in (outpl6 outpl7 outpl8 outpl9 outp2O) do if exist % %f del % %f 
for % %fin (outp2l outp22 outp23 outp24 outp25) do if exist % %f del % %f 
if exist patchc del patchc 
if exist patchf del patcbf 
if exist makemcnp.bat del makemcnp.bat 
if exist codef del codef 
if exist mcnp.for del mcnp.for 
if exist mcnp.obj del mcnp.obj 
if exist mcnp4b2.exe del mcnp4b2.exe 
if exist install.log del install.log 
rem f7713 mcsetup.for > > install.log 
rem 3861ink -nomap mcsetup > > install.log 
echo ************************************* 
echo* * 
echo * Call LF90 for mcsetup * 
echo* * 
who************************************* 
c:\li9O35\binlf9O mcsetup -fix -tp -nwin -bind > > install.log 
del mcsetup.obj 
rem del mcsetup.sld 
if "%1" = = a" mcsetup 
if not "%1I'== "a mcsetup < %1 
if not exist makemcnp.bat goto erri 
if exist answer del answer 
rename install.ans answer 
echo * 
echo ***********************************************
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echo * Time * 
echo * Run the MAKEMCNP script ... (15-30 min.) * 
echo * * 
echo *********************************************** 

rem command /c makemcnp > > install.log 
call makemcnp > > install.log 
if not exist D:\MCNP4BWX\mcnp4b2.exe goto err2 
rem if not exist runprob.dos goto err3 
if not exist runprob.bat goto err3 
goto end 
echo * 
echo *********************************************** 
echo * Time * 

echo * Run the test problems ... (20-40 min.) * 
echo * * 
cho*********************************************** 

rem pkxarc -rx testinp.dos > > install.log 
rem pkxarc -rx testmctl.dos > > install.log 
rem pkxarc -rx testoutp.dos > > instaIl.log 
inpdos > > install.log 
mctldos > > install.log 
outpdos > > install.log 
rem copy runprob.dos nmprob.bat > > install.log 
rem command /c runprob > > install.log 
goto end 
call nmprob > > install.log 
for % %f in (inpO0m inp02m inpO3m inpO4m inp05m) do if not exist % %f goto err4 
for % %f in (inpO6m inpO7m inpo8m Wpogm inpl0m) do if not exist % %f goto err4 
for % %f in (inpllm inpl2m inpl3m inpl4m inpl5m) do if not exist % %fgoto err4 
for % %f in (inpl6m inpl7m inpl8m inpl9m inp20m) do if not exist % %f goto err4 
for % %f in (Tmp21m inp22m inp23m inp24m inp25m) do if not exist % %f goto err4 
echo* 
echo *********************************************** 
echo * * 
echo * Installation complete - see Readme file. * 
echo* * 
echo *********************************************** 
goto end 
:err1 
echo * 
echo ***********************************************
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echo * * 
echo * SETUP ERROR OR USER ABORT. * 
echo * * 
echo *********************************************** 

goto end 
:err2 
echo * 
echo *********************************************** 
echo* * 
echo * COMPILATION ERROR - see INSTALL.LOG file. * 
echo* * 
echo *********************************************** 

goto end 
:err3 
echo * 
echo *********************************************** 
echo* * 
echo * VERIFICATION ERROR - missing RUNPROB file. * 
echo * * 
echo ********************************************** 
goto end 
:err4 
"echo * 

echo*********************************************** 
echo* * 
echo * VERIFICATION ERROR - see INSTALL.LOG file. * 
echo* * 
echo 
:end

Install.rix file for PC desktop computer 

c < < < < < makemcnp changes for MCNP4B2 > > > > > loddat 09/22/97 
c M&O WPO new loddat = 03/31/98 
c File install.fix.std 
c File install.fix.x for the large memory version differs only in the value 
c assigned to MDAS 
C 
c For each fix, enter five integer parameters on one line in free 
c format, ip(l)-ip(5) described below, followed by the appropriate 
c number of new lines.
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c ip(1) = The applicable computer system number or 0 for all systems.  
c ip(2) = The file number: 
c 1 = patchf 
c 2 = makemcnp 
c 3 = patchc 
c ip(3) = The applicable line number to edit-see the MCSETUP source.  
c ip(4) = The alter code: 
c 1 = insert the following ip(5) line(s) before line ip(3) 
c 2 = replace line ip(3) with the following ip(5) line(s) 
c 3 = insert the following line after entry ip(5) of line ip(3) 
c 4 = delete lines ip(3) through ip(5) 
c ip(5) = The number of new line(s) if ip(4)f= 1,2 
c The entry number if ip(4)=3 
c The last line number to delete iffip(4)=4 
C 
c The number of new lines that follow ip(1)-ip(5) is given by: 
c =ip(5) if ip(4)-1,2 
c -I if ip(4)=3 
S0 ff iip(4)=4 

**************** FIXES FOR SYSTEM 1 (Cray UNICOS) ***************** 

c Add the *define t3d for the Cray T3D.  
c 11211 
c *define t3d 
C 
c Provide links to the T3D compilers and linker. XTM:GWM-95-128 
c Change the CF177 compile line.  
c 121814 
c export TARGET; TARGET=CRAY-T3D 
c In -s/mpp/bin/cc cc 
c In -s Impp/bin/cft77 cft77 
c In -s Impp/bin/mppldr segldr 
c Provide links to the T3D compilers and linker. XTM:GWM-95-128 
c 122621 
c cft77 compile 
C 

c Add CFTLJB library on UNICOS for profile timing. 06/30195 (GWM) 
c 1228310 
c -L/usr/local/lib -lprof
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** * * FIXES FOR SYSTEM 2 (Sun SunOS) * 

c Add a second X-window include path for some SunOS systems.  
c 221834 
c -Ilusr/openwin/include/Xl 1 

c Add a link to the ANSI C library (hibansi.a) on some SunOS systems.  
c 2229310 
c -L/home -lansi 

***** ************ FIXES FOR SYSTEM 3 (IBM AIX ) ***** ****** 
C 
c PVM libraries must go first for pvm version at some installations.  
c 323021 
c xif -o mcnp *.o -L/usr/lanl/pvm3.3/lib -Ifpvm3 -lpvm3 -Llusr/h'b -IXll 

ci***** ************ FIXES FOR SYSTEM 4 (HP I-PUX ) * 

c Add a link to the C math library (libM.a) on some HP systems.  
c 42293 6 
c -IM 

****************** FIXES FOR SYSTEM 5 (VAX VMS ) * 
C 
c Add an additional *define keyword for PRPR on a VAX VMS system.  
c 5121 1 
c *define disscgs 

c****** * FIXES FOR SYSTEM 6 (DEC UNIX and PC LINUX) *** * 
C 
c The following 7 lines enable GNU F77 compilation on LINUX.  
c Tim Goorley, jgoorley@mit.edu XTM-RN(U97-g28) 7/21/97 
c 61211 
c *defie linux 
c 622731 
c -00 
c 6228428 
c 63211 
c *define linux 
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c******************* FIXES FOR SYSTEM 7 (PC DOS ) ***** ***** 
C 
c The following 9 lines enable LAHEY F90 compilation on DOS/WINDOWS.  
c Also uncomment the 2 lines in TTYINT below [call break0l.  
c 72821 
c 1190 prpr.for 
c 72949 
c 721721 
c IM90 makxsf.for 
c 7218418 
c 724321 
c 190 mcnp.for 
c 7250450 

c~*~'***************** FIXES FOR SYSTEM 8 (Sun Sol. ) ******* **** 

***** **** FIXES FOR SYSTEM 9 (SGI IRIX ) * 

¢******** FIXES FOR THE MCNP FORTRAN SOURCE (PATCHF FILE) ******** 

01220 
1 Integrate your patch with the following. If your patch makes changes 

*/to the ZC, VV, CM, GS, MB, or BD decks, contact MCNP@LANL.GOV for 
*/details on including your patch via the INSTALL.FIX file. When 

*1 integrating your patch, be sure the order of the changes (increasing 
*/ in line number) is preserved to avoid a PRPR error. See Appendix 
*/C, page C-8 in the MCNP manual for more details.  
*1 

* ttyint 
*ident tt4b2v 
*/ 

*/ comdeck zc 
*1 change version and date 
,/ 

*d,zc4b.1 

parameter (kod= 'mcnp' ,ver='4b2') 
*d,zc4b.4 

parameter (mdas =4000000) 
*d,bd4b.3 

3 hsd/'sequential', 'direct'/,ibin/'fdusmcet'/,Ioddat/'03/31/98'/, 
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"*d,bd4b.4 
a hdpath/'d:\mcnp4b'1, 

*ident tt4b2 
*/ 

*/Uncomment (delete 1st 3 columns) of next 2 lines to enable LAHEY F90 
*/compilation on DOS/WINDOWS. 07/07/97 (GWM/GWM) 
*/ undelete next two lines 03/31/98 (WPO/JAM) 
*d,tt4a.28 < 1014 > 

call break(lockl) 
*/ 

*1 msgcon 
*/Fix a print bug. Wrong number of arguments. 07/07/97 (GWM/GWM) 
*ident me4b2 
*dme4b.195 <20311> 

call errprn(0,j,1,one*max(1,ntasks),zero,'ntk','', 
*1 Force PVM to free some buffers. 07107/97 (GWM/GWM) 
*/$20 awarded to Dudley A. Raine, MI, ORNL (XTM:JSH-97-176) (GWM/GWM) 
*ime4b.311 < 20498 > 

c 
c free the receive buffers.  

do 582 nt=1,ntasks 
582 call mfbuf(ib(nt),i) 

*/ ,. s t a1 V 
*ident sp4b2 
*/ Wrong index. Affects var. reduction and tracking. 07/07/97 (GWM/GWM) 
*d,sp4b.8,sp4b. 10 < 21159-21161 > 

if(wcl(i).ge.0.)go to 85 
wcsltc(i)- =wcl(i)*wgt 
wcs2te(i) •-wc2(i)*wgt 

*/ 

*/ ,levcel 
*ident 114b2 

*/Silent wrong answers for near-coincident lattices. 08/25/97 
*/$20 to Lee Montierth (INEEL) XTM:JSH-97-208 
*d,114b.25 <22232> 

jsu=-abs(jsu) 
if(l.gt.ll+l.and.lat(ilat+ 1,icl).ne.0)call findel(icl) 
jsu=abs(jsu) 

,/ 
,/,1 ypbssp
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*ident yp4b2 
*/ Wrong index. Affects var. reduction and tracking. 07/07/97 (GWM/GWM) 
*d,yp4b.2,yp4b.4 < 22590-22592 > 

if(wcl(i).ge.0.)go to 45 
wcsltc(i)=-wcl(i)*wgt 
wcs2tc(i)=fi-wc.2(i)*wgt

*ident we4b2 
*/Fix a print bug. Wrong number of arguments.  
*d,we4b. 145 

200 call errpm(l,nwsg(3),-1,1,iclzero,'ici', 
*/

*ident tr4b2 
*/Silent wrong answers for near-coincident lattices.  
1/$20 to Lee Montierth (INEEL) XTM:JSH-97-208 

*d,tr4b.18 < 
if(dl(i)+coincd.lt.dltlevp))go to 445 

*/ 
*/ 
*ident fn4b2 
*/Silent wrong answers for near-coincident lattices.  
*/$20 to Lee Montierth (INEEL) XTM:JSH-97-208 
*dfn.6 < 

dimension ii(3)jx(14,2) 
*i,fn.7 after equivalence 

data jxIl,1,2,2,3,3,1,I,2,2,2,2,3,3, 
1 1,-1,1,-l,1,-1,1,-1,1,-1,1,-1,1,-1I 

*d,fn.10 n= 
*d,fn4b.5,fn4b.16 ii(i)= thru label 10 

10 ii(i)=nint(a) 
*dfn.22,fn.52 <245

wtwndo 

07/23/97 (GWM/GWM) 
<23152>

track

08/25/97

L3651 > 

findel 

08/25197 

4481 > 

<24482> 

-24485> 

< 24493-24504 > 

10-24550>

correct for coincident surfaces and hexagonal prism lattices.  
check if new location completely inside lattice element.  

jc=0 
30jc=jc+l 

if(jc.gt.10)go to 70 
do 60 jk=lca(lca+ic),abs(Ica(lca+ic+ 1))-1 
j =abs~lja(lja +jk))
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k=kst(lht+j) 
I=Isc(llsc+i) 
if(k.eq.l)t4=scf([+I)*xxx+scf(1+2)*yyy+scf(1+3)*zzz-sef(1+4) 
ff(k.ne.I)t4=gpblcm(k-I)-scf(l+I) 
ifasu.ge.O)go to 40 
ff(kscOksc-jsu).ne.kscOksc+j))go to 40 
if(k.eq.l)t5=scfo+l)*uuu+scfo+2)*vw+scf(1+3)*www 
if(k.ne. I)t5 =gpblcm(k+.2) 
ff(abs(t4).Ie.coinod*abs(t5))t4=t5 

40 ifoja(lija+jk)*t4.gt.O)go to 60 
C 
c location coincident with or beyond surface j, index ix.  

jI =jk-Ica(Uca+ic)+6*lat(IW+ Iic)-5 
ix=jxO1,1) 
iy=jxol.2) 

so ii(ix) = ii(ix) + iy 
xxx=xxx-iy*vcl(lvcl+lixm) 

yyy=yyy-iy*vcl(lvcl+2,ixm) 
ZZZ=zzz-iy*vcl(lvcl+3,ixm) 

c 
C if on or beyond hex side 3, increment sides I and 2.  

ff(ix.ne.2.or.jI.ILII)go to 30 
iii=iii-iy 
xxx=xxx+iy*vcl(lvcl+llm) 
yyy=yyy+iy*vclOvcl+2,1ýp)' 
zzz=zzz+iy*vcl(tvcl+3.1,m) 
go to 30 

60 continue 
return 

70kdb=l 

findlv 
*ident fv4b2 

Silent wrong answers for near-coincident lattices. 08/25/97 
$20 to Lee Montierth (DMM) XTM-JSH-97-208 

*dfv.35 <24587> 
60jsu=-absOsq) 

ff(lat(llat+IjcI).ne.O)call findel(icl) 
jsu=absosu) 

cbkcel 
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*ident cc4b2 
*/ Silent wrong answers for near-coincident lattices. 08125/97 
*/$20 to Lee Montieith (INEEL) XTM:JSH-97-208 
*d,cc4b.4 <24700> 

t5 -scf(i)*uuu+scf(i+ l)*vvv+scf(i+2)*www 
if(abs(t4).le.coincd*abs(t5))t4=t5 

*d,cc4b.9 <24705> 
if(abs(t4).le.coincd*abs(gpblcm(k+2)))t4=gpblcm(k+2) 

*/ 

*/ mfbuf 
*ident mf4b2 
*1 Force PVM to free some buffers. 07/07/97 (GWM/GWM) 
*/$20 awarded to Dudley A. Raine, MI, ORNL (XTM:JSH-97-176) (GWM/GWM) 
*imf4b.83 <41720> 

subroutine mfbuf(ib,in) 
c perform fuction 'free message buffer'.  
*call mb 
*Vf defpvm,1 

call pvmffreebuf(i*,in) 
return 
end 

*/ 

*/ getidt 
*ident gi4b2 

*/ Provide cleaner separation of LINUX and DEC. 06/04/97 (GWMIGWM) 
*d,gi4b.1 < 42208 > 
*Vf deflinux,3 
*dgi4b.5 <42212> 
*i,gi4a. 1 < 42213 > 
*Vf -deflinux,3 

Makemcnp.bat file for PC desktop computer 

rem Batch file to make MCNP 4A on the PC DOS.  
rem Files needed: prpr.id,makxs.idpatchfmcnpf.id.  
rem change executable name to 'mcnp4b2x' for large version 
echo on 
rem 
del compile 
del newid 
del patch
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copy prpr.id prpr.for 
rem f7713 prpr.for 
rem 3861ink -nomap prpr 
c:\Uf9O35\bin\lf9O prpr -fix -tp -wn-bind >» install-log 
del prpr.for 
del prpr.obj 
rem del prpr.sld 
copy mnakxs~id codef 
type patcbf Ifind "*define" > patch 
prpr 
renfmecompile makxsf.for 
rem f7713 makxsf.for 
rem 3861ink -nomap makxsf 
c:\ll935\binM~l makxsf -fix -tp -nwin -bind >» install-log 
del makxsf.for 
del makxsf~obj 
rem del makxsf~sld 
del codef 
del patch 
del newid 
copy mcnp4b.id codef 
copy patchf patch 
prpr 
del mcnpl.for 
del mcnp2.for 
del mcnp3.for 
del codef 
'del patch 
call fsplit 
del newid 
del compile 
rem 3S6link -nomap, -pack mcnp 
move mcnpl .for c:~tmpspace 
move mcnp2.for c:~tmpspace, 
move mcnp3.for c:\tmpspace 
C: 
cd.  
cd tmpspace 
c:\lf9O35\bin'Jf90 menpi -c -fix -tp -nwin -oO > >dAmcnp,44AinstalI~instalIllog 
c:\li935\bin\M9 mcnp2 -e -fix -tp -nwin -oO > > d:\mrnp4b\install\install .10g 
c:l1935\bin~lf9O mcnp3 -c -fix -tp -nwin -oO > >d:\mcnp,4b\installinstall.Iog
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c:Ulf9035\binUlfg0 *.obj -bind -nomap -exe d:\mcnp4b\exe\mcnp4b2 > >d:Xmcnp4b\install\instaJ1.log 
rem -hbp c:\lf9035\lib -11i90 
del mcnpl.for 
del mcnp2.for 
del mcnp3.for 
del mcnpl.obj 
del mcnp2.obj 
del mcnp3.obj 
d: 
rem del mcnp.sld 

Mcsetup source file for Lahey 1190 compiler 

C Last change: JAM 1 Apr 98 2:07 pm 
program mcsetup 

C 
c program updates to compilr with Lahey 19O compiler, version 3.5 
c december 18, 1997 
C 
c hsymb(4,i) = Linker library symbol(s). (comment) 
C 
c data statements for 190 
c data (hmakej,7)j = 1,mxnl)/ 
c 1 'rem Batch file to make MCNP 4A on the PC DOS.', 
c 2 'rem Files needed: prpr.id,makxs.id,patchfmcnpf.id.', 
c 3 'echo on','del compile','del newid','del patch', 
c 7 'copy prpr.id prpr.for', 
c 8 'rem f7713 prpr.for','rem 3861ink -nomap prpr', 
c 9 'IM90 prpr -fix -tp -nwin > > install.log', 
c 1 'del prpr.for','del prpr.obj','rem del prpr.sld', 
c 3 'copy makxs.id codef','type patchf I find "*define" > patch', 
c 5 'prpr','rename compile makxsf.for','rem M7713 makxsf.for', 
c 8 'rem 3861ink -nomap makxsf', 
c 6 '1190 makxsf -fix -tp -nwin > > install.og', 
c 7 'del makxsf.for','del makxsf.obj', 
c 1 'rem del makxsf.sld','del codef','del patch','del newid', 
c 5 'copy mcnpf.id codef','copy patchf patch', 
c 7 'prpr','rename compile mcnp.for','del codef','del patch', 
c I 'del newid','rem f7713 mcnp.for','rem 3861ink -nomap -pack mcnp', 
c 2'1T90 mcnp -fix -tp -nwin -nomap -g -lib plot.hlb > > install.log',
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c 4 'rem del mcnp.sld',13*' '7 
C 
C Setup the proper files on each computer system.  
C 
c IUO = PATCHC, PATCHF, and MAKEMCNP output files.  
c IUF = INSTALL.FIX input file.  
c IUS = Internal scratch fix file.  
c IUW - INSTALL.ANS answer file.  
C MXND = Maximum number of parameter distributions.  
c MXNE = Maximum number of entries per main menu section.  
c MXNF = Maximum number of internal fixes per system.  
c MXNI - Maximum number of instruction messages.  
c MXfNL Maximum number of lines per patch or make file.  
C MXNO Maximum number of options per main menu entry - note 
c this is also the maximum number of supported systems.  
C MXNU = Maximum number of unavailable options per system.  
C NCOL = Number of main menu columns.  
c NSEC = Number of main menu sections.  
C 

parameter (iuo=31,iuf=32,ius=33,iuw=34,mxnd=20,mxne=3,mxnf=7, 
1 mxni=3,mxnl=70,mxno=10,mxnu=10,ncol=4,nsec=5) 

dimension ib(5),ichk(mxne,nsec),idef(mxne,nsecmxno), 
1 ifix(4,mxnfmxno),ifxl(2,5),iopt(4,mxnu,mxno), 
2 ipar(3,mxnomxne,sec),ipms(mxnd),neps(nsec) 

c 
character h*3,hfmt*10,hname(mxno,3)*12,hsymb(4,mxno)*7 
character*20 hmenu(ncol,mxne,nsec),hoptn(mxno,ncol-l,mxne,nsec),hp 
character*41 ha,bbpar(mxnomxnd) 
character*80 hc,hmesg(20),hbtit(nsec) 
character*120 hd,hfhflxs(mxnf),hmake(mxnl,mxno),hpatc(mxnl), 
1 hpatf(mxnl) 

C 
logical Iv 

C 
c Main menu titles.  

data htitl/'COMPUTER SYSTEM DESCRIPTION','GENERAL OPTIONS', 
1 'GRAPIRCS OPTIONS','CROSS-SECTION OPTIONS', 
2 'MULTIPROCESSING OPTIONS'/ 

C 
c Option data - Section 1 (Computer System Description).
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data (((hoptn(ij,k, 1),i= 1,mxno)j =lI,ncol-1),k=lI,mxne)I 
1 'Cray Unicos','Sun SunOS','IBM RS/6000 AIX','HP-9000 BPUX', 
1 'VAX VMS','DEC UNIX','PC DOS','Sun Solaris','SGI flUX','' 
2 'cray,unicos',Isun','aix','hpux','VMnS''dec,Ip64','pcdos' 
2 'stml,'dec,Ip64~ ', 

3 1O*'off', 
1 30*' 
1 30*' V1 

C 
c Option data - Section 2 (General Options).  

data (((hoptn(ij~k,2),i =l1,mxno)j =l1,iicol-l),k=l1,mxne)I 
1 'Unix System','Unix System',8*'' 
2 'unix','*****',8*1 1.  
3 'on','ofW,8*'',I 
1 '32-Bit System','32-Bit System',8*'' 
2 'cheap','*****',8*'' 
3 'on','off',8*'', 
I 'Dlynamic Memory', 'DynIamic Memory' ,8*'' 
2 'pointer','**,* t 

3 'on'bofF',8*' V/ 
c 
c Option data - Section 3 (Graphics Options).  

data (((hoptn~ij,k,3),i= 1 ,mxno)j = 1,ncol-1),k= 1 ,mxne)I 
1 'Geometry Plotter', 'Geometry Plotter' ,8*'' 
2 tplotI,'*****v,8*f 1, 
3 'onI',f~f',8'" ', 

1 'Tally Plotter'.,'Tally Plotter',8*'' 
2 qmqplot0,@*****v,8*' 1, 
3 'on','off',8*'' 
1 'X-Window Llrary'.'CGS Library', 'dKSI~brary', 'DISSPLA Library', 
1 'LAHEY ibrary',5*' f, 
2 'gkssim,xlib', 'gkssimn,cgs','*****' , gkssim,disspla', 
2 'gkssim,Iahey',5*'' 
3 1O"'on'f 

C 
c Option data - Section 4 (Cross-Section Options).  

data (((hoptn(ij ,k,4),i= 1,mxno)j = 1,ncol-1),k=l1,mxne)/ 
1 'Data Path',q*'' 
2 '*****',9*' P, 
3 'on',9"' ', 

1 '64-Bit Data','64-Bit Data',B*' '
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2 'xs-64','*****',8"' ', 
3 'on','off',8*' I, 

1 30*' V 
C 
c Option data - Section 5 (Multiprocessing Options).  

data (((hoptn(ij,k,5),i = 1,mxno),j = l,ncol-1),k= 1,mxne)/ 
1 'Multiprocessing', 'Distributed Memory,'Common Memoryt,7*' 7, 
2 '*****,'multp,pvm','multt',7*' ', 

3 'off,'on','on',7*' ', 

1 30* 't 
1 30*' V 

C For each distribution, provide system dependent parameters.  
data ((hparm(ij),i= l,mxno)j = 1,10)/ 

c 
c Distribution 1 - compiler versions.  

I 'CFT77 6.0.4.1','F77 4.0','XLF 3.02.5.3','F77 9.16', 
2 'FORTRAN 5.9','F77 3.2','F77L-EM/32 5.2','F77 4.0', 
3 'F77 4.0.2',' ', 

c 
c Distribution 2 - fixed memory allocation.  

1 10*'mdas=4000000', 
C 
c Distribution 3 - graphics library paths.  

1 '/usr/hb' , '/usr/openwinlh'b' ,2*'Iusr/h*l', 
2 'gsys:[graphics.lib]' ,'/usr/hlb','c: f7713 lib',3*'/usr/lib', 

C 
c Distribution 4 - X-Window graphics library.  

I 10*IlbXll.a', 
C 

c Distribution 5 - X-Window include path.  
1 '/usr/include','/usr/openwin/include',2*'/usr/include', 
2 'gsys:[graphics.include]','/usr/inchude','c:xwin', 
3 3*'lusr/include', 

C 
c Distribution 6 - CGS graphics library.  

1 10*'hlbcgs.a', 

c Distribution 7 - GKS graphics library.  
1 10*'hlibgks.a', 

c ; 'T •• , . .'.
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c Distribution 8 - DISSPLA graphics library.  
1 4*'libdis66.a','dislib66.olb,cgsfor.olb',5*'hlbdis66.a', 

C 
c Distribution 9 - LAHEY graphics library.  

1 6*' ','graph3.1ib',3*' I, 

C 
c Distribution 10 - DATAPATH path.  

1 4*'/usr/local/udata/mcnp','gsys:[user.local.udata.mcnp]', 
2 '/usr/local/udata/mcnp','c: mcnp xs', 
3 3 *'/usr/local/udata/mcnp'/ 
data ((hparm(ij),i= 1,mxno)j=1l,mxnd)/ 

c 
c Distribution 11 - PVM library path.  

1 4*'/usr/lib',' ','Iusr/lib',' ',3*'usrI/lib', 
C 
c Distribution 12 - PVM library.  

1 4*'hlbfpvm3.a,hlbpvm3.a',' ','hlbfpvm3.a,hlbpvm3.a',' ', 

2 3*'"hbfpvm3.a,libpvm3.a', 

C 

c Distributions 13-20 - unused.  
1 80*' 1 

C 

c Common messages.  
data hmesg/ 
1 'FATAL. This option is not available with the', 
2 'WARNING. This option degrades performance with the', 
3 'WARNING.' This option has not been tested with the ', 
4 'Enter length of MCNP DAS array (typically 1-4 Mwords). <CR> for 
4default:', 
5 'Enter graphics library path (max. 40 characters), < CR> for defau 
5It:', 
6 'Enter graphics library name, <CR> for default:', 
7 'Enter X-Window include path (max. 40 characters), <CR> for defau 
71t:', 
8 'Enter cross-section data path (max. 40 characters), <CR> for def 
8ault:', 
9 'Enter PVM library path (max. 40 characters), <CR> for default:t , 
I 'Enter PVM library name, <CR> for default:', 
2 10* 'V 

C 
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c Special symbols for the ith computer system: 
c hsymb(1,i) = Directory path symbol.  
c hsymb(2,i) = Compiler include symbol(s).  
c hsymb(3,i) = Linker library path symbol(s).  
c hsymb(4,i) = Linker library symbol(s).  

data bsymb/ 
1 '/','-I',*,-' 4%' 

2 'I,. -1, -I,'' -I 40, 
3 '/',1' "I0,' -L'~ 41', 
4 '/',' -19,t -LI -4', 
5 1 099 9 ,, /I' 
6 '/',' -IV,'-L-1',O1 
7"f09 ,' ',-Ubp',' 41, 
8 '/,9 -11,9 -L',' -1', 
11//',f -I',' -L',' 41/, 

C 
c Output file names for each computer system.  

data hname/10*'patchf', 
1 4*'makemcmp', 'makemcnp.com', 'makemcnp','makemcnp.bat', 
2 3*'makemcnp', 
3 10*'patchc'/ 

C 
c Template for the PATCHF file (the same for all systems).  
c Note at about label 10 that hpatf(1O) has been initialized.  

data hpatf/ 
I '*defme', 
2 '*ident fixf', 
3"'0*I', 
4 '*/ comdeck zc', 
5 '*dzc4b.4', 

6' parameter (mdas=4000000)', 
7 '*/', 
8 '*/ block data', 
9 '*d,bd4b.4', 
1 I, 

1 '*/',59* '/ 
C 
c Template for the MAKEMCNP file for each computer system.  

data (hmake(j,1)j=1,mxnl)I 
1 '#I/bin/sh','# Script file to make MCNP 4B on the Cray UNICOS.', 
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3 '# Files needed: prpr.id,makxs.id,patch?,mcnpc.idmcnpf.id.', 
4 'set -ex','rm -f compile newid patch','cp prpr~id prprif', 
7 Wc77 -o prpr prpr.f','cp makxs.id codef , 
9 'grep *deflne patchc > patch','prpr','mv compile inakxsf.f , 
2 Vc77 -o makxsf makxsf.f 'rm -f newid *.f *.o', 
4 'cp mcnpc.id cadet9 , 'cp patchc- patch','prpr', 
7 'my compile mcnpc.c','cc -c -dz mcnpc.c', 
9 'rm -f codef patch newid', 
1 'cp mcnpf.id codef','cp patcif pakkh,'prpr', 
3 'rm -f codef patch', 
4 'mkdir flib','mkdir olib', 
6 'cft77 -ez -a stack compile', 
7 'my compile *.c flib', 
8 'segldr -o mcnp *.o', 
9 'my *.o ohlb',41*' '/ 

C 
data (huiakeoj,2)j =l~mxnl)I 
1 '#!/bin/sh', W Script file to make MCNP 4B on the Sun SunOS.' 
3 '1 Files needed: prpr.id,makxs.id~patch?mcnpc.id,mcnpf.id.', 
4 'set -ex','rm -f compile newid patch','cp prpr.id prprXf', 
7 'T77 -o prpr prpr.f','cp makxs.id codef , 
9 'grep *defin patchc > patch'. 'prpr','mv compile makxs~f , 
2 '777 -o flcxsf mksf','rm -f newid *.f *.o', 
4 'cp mcnpc~id codef','cp patchc patch ,P pr', 
7 'my compile mcupc.c','cc -dalign -c mcnpc.c', 
9 'rm -f codef patch newid', 
I 'cp mcnpf.id codef','cp patcif patch','prpr', 
3 'fsplit compile > clog','rm -f compile codef patch newid clog', 
5 'mkdir flib','mkdir olib', 
7 '777-03 -Nn6000 -Nq6000 -Ns600 -Nx2000 -dalign -c **fl, 
8 'mv *f *cfhib', 
9 '177 -o mcnp -Bstatic *.o', 

1 'mv *olihb',40*' V/ 
c 

data (hmnake(j,3),j=1l,mxnl)I 
1 '#!I/binsh','# Script file to make MCNP 4B on the IBM AIX.', 
3 '# Files needed: prpr.id,inakxs.id,patch?,mcnpc.id,mcnpf.id.', 
4 'set -ex','rm -f compile newid patch',t cp prpr~id prprXf', 
7 'xlf -o prpr prprXf''cp makxs Ad codef , 
9 'grep *define patchc > patch','prpr',mv compile makxsf.f', 
2 'xlf -o makxsf makxsf.f','rm -f newid *.f *.o', 
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4 'cp mcnpc~id codef','cp patchc patch',.'prpr' 
7 'my compile incnpc.c','cc -c mcnpc.c', 
9 'rm -f codef patch newid', 
1 'cp mcnpf.id codef','cp patchf patch"'I'prpr', 
3 'fsplit compile > clog', 'rm -f compile codef patch newid clog', 
5 'mkdir flib ','mkdir olib', 
7 'xlf -0 -NQ20000 -NA16384 -c *X, 
8 'xlf -NQ20000 -NA16384 -c brang.f tallyp.f nextit~f, 
9 'my *.f *.c Biub', 
1 'xlf -0mcnp *.o', 
1 'my *.o oli'b',39*' V/ 

C 

data (bmake0j,4)j=1jmxnl)I.  
1 '#!Ibinfsh','#W Script file to make MCNP 4B on the HP9000 HPUX.' 
3 1# Files needed: prpr.id~makxs.id,patch?,mcnpc.id~mcnpf.id.', 
4 'set -ex','rm -f compile newid patch', 'cp prpr.id prprf.r 
7 'T77 -o prpr prpr.f 'cp makxs.id codef , 
9 'grep *define patche- > patch','prpr','mv compile makxs~f f, 
2 'in -o makf ma f.f , 'rm -f newid *.f *o' 
4 'cp mcnprc.id codef','cp patchc patch', 'prpr'I, 
7 'my compile mcnpc.c','cc -c mcnpc.c', 
9 'rm -f codef patch newid', 
1 'cp mcnpf~d codef','cp patchf paxch','prpr', 
3 'fsplit compile > clog,'rm -f compile codef patch newid clog', 
5 'mkdir flib','nikdir olib', 
7 Tf77 +T +E1 -O -c *.f , 
8 'my *.f *c fljb', 

9 fort:77 -o mcnp *.o', 

1 'mv *.o oljb',40*' V 
C 

data (hmakeOj,5)j=1,mxnI)I 
11 !$'COM file tomake MCNP4QBon the VAX VMS.', 
2 11 Files needed: prpr.id,makxs.id~patclif.dat,mc-npf.id.', 
3 1S set verify','$ set noon', 
5 '$ del compile.dat;,newid.dat;,patch.dat;', 
6 1S copy prpr.id prpr.for','$1 fortran prpr','$I link prpr', 
9 1S del prpr.for;,prpr.obj;','$ copy makxs.id codef.dat', 
1 'Ssearch patcbf.dat *define /output =patch.dat','$ run prpr' 
3 'Srename compile.dat niakxsf.for', 
4 1S fortran Ig floating makxsf','$ link makxsf , 
6 1S del codef.dat;,patch.dat;,newid.dat;,niakxsf.for; ,makxsf.obj;', 
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7 '1 copy mcnpf.id codef datt,'$ copy patchf.dat patch.dat', 
9 '1 rum prpr','$ del codef.dat;,patch.dat;,newid.dat;', 
1 '5rename compile.dat mcnp.for', 
2 '5fortran /g.,floating mcn',, 
3 $link menp',47*' '/ 

C 
data OunakeOj6)j=1,mxnl)/ 
1 '#!Ibinlsh','# Script file to make MCNp 4B on the DEC UNIX.', 
3 Wf Files needed: prpr.id,makxs.id,patc?,mlcnpc.id,mcnpr.id.', 
4 'set -ex', 'rm -f compile newid patch',.'cp prpr.id prpr.r, 
7 Tf77 -o prpr prpr.f', 'cp makxs.id codef', 
9 'grep *defmne patcho- > patch".,'prpr','mv compile makxsf.f , 
2 '777 -o makxsf niakxsf.f , 'rm _f newid *.f *.o,, 
4 'cp mcnpc. id codef t'cp patchc patch'' prpr, 
7 'my compile mcnpc.c'',cc -c mcnpc.c', 
9 'rm -f codef patch newid', 
1 'cp mcnpf.id codef',cp patchf patch','prpr', 
3 'fsplt compile > clog','rm -f compile codef patch newid clog', 
5 'mkdir flibt',mkdir olib', 
7 f777-c *.f', 
8 '777 -01 -fpel -c Wtly-f gexs.f gmgww.f V 
9 'my *.f *.c flib', 
1'177 -o mcap *.O', 
1 'mv *.o ohib',39*' V/ 

c 
c data Obmakeaj,7)j =1,43)1 
c 1 'rem BatCh fileto make MCNP 4B onthePC DOS.' 
c 2 'rem Files needed: prpr.idjnkxs.id,patchf~mcnpf.id.', 
c 3 'echo on','del compile','del newid','del patch', 
c 7 'copy prpr.id prpr~for','f7713 prpr.for','38611nk prpr -nomap', 
c 1 'del prpr.for','del prpr.obj','del prpr.sld', 
c 3 'copy makxs.id codef','type patchf Ifind -"*define- > patch', 
c 5 'prpr' ,'rename compile makxsf.for',j'7713 makxsf.for', 
c 8 '3861ink malcxsf -noniap',,del m.Akjf.fOr','del makxsf.obj', 
c 1 'del makxsf.s14', 'del codef','del patch','del newid', 
c 5 'type patchf I find **der=n pcdosw I find "xli-b',, 
c 6 'if errorlevel 1 goto next','if exist mcnpc.c del mcnpc.c' 
c 8 'copy mcnpc.id codef','copy patche- patch','prpr', 
c 1 'rename compile mcnpc.c','del codef','del patch','del newid', 
c 5 'hc386 4f387 -DMSDOS -Hoff-protection -1Wdvx~include -c mcnpc.c', 
c 6 O:next', 'copy mcnpf. id ~'cecopy patchf patch', 
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c 9 'prpr','rename compile mcnp.for','del codef 'del patch', 
c 3 T7713 mcnp.for /Ql'I 
C data (hmakeG,7)j=44,mxnl)/ 
c 4 'type patchf I find "*defme pcdos" I find "xlib", 
c 5 'if errorlevel 1 goto lahey', 
c 6 'set hb=\f7713\lib;\bc33\small;\dvx\hb\hc387', 
c 7 '3861ink mcnp \f7713\hb\hc320 mcnpr- -1 hc386,hc387,hcnaxl 1,sys 
c 7 -nomap -stub nmb', 
c 8 'goto end',':Iahey', 
c I '386fink-mcnp -nomap -nopack -stub runb', 
c I ':end','del mcnp.sld','echo oW, 17*' 
c 

data 0mk*e0,7)j lmxnl)l 
I 'rem Batch file to make MCNP 4A on the PC DOS.', 
2 'rem Files needed: prpr.idmakxs.idpatcbfmcnpf.id.', 
3 'echo on', t rem I P 
5 'del compile','dei newid','del patch".  
8 'copy prpr.id prpr.for', 
9 'rem f`7713 prpr.for','rem 3861ink -nomap prpr', 
I 'c:UM35\binUM prpr -fix -tp -nwin -bind > > install.log', 
2 'del prpr.for'.'del prpr.obj','rem del prpr.sId', 
5 'copy makxs.id codef 'type patrhf I find "Mefine" > patch , 

7 'prPrVrename compile makxsCfbr','rem f7W makxsUor', 
* $rem 3961ink -nomap makxsf , 
I 'c:UM35\binUM makxsf -fix -tp -nwin -bind > > install.log', 
2 'del makutfor', 'del makxsf.obj ', 
4 'rem del makxsf.sld' O'del codef 'del patch','del newid, 
8 'copy mcnp4b.id codef 'copy patr-hf patch' V * 'Prpr'.'del mcnpI.fbr','deI mcnp2.Ibr','del mcnpMor', 
4 'del codef 'del paých% 'can fsplit', 'rem del newid' 
8 $&1 compileV rem 3861ink -nomap -pack mcnp', 
* 'move mcupl.for cAtmpspace','move mcnpMor cAtmpspace', 
2 'move meMMor c:\tmpspace','c:','cd .. ','cd tnTspace', 
6 'c:UW35\binUM mcnpI -c -fix -tp -nwin -oO > > d:\mcnp4b\insta 
AllUnstall.log' 9 
7 'c:UM35\bin\lf9O mcap2 -c -fix -tp -nwin -oO > > d:\mcnp4b\insta 
AlAins.tall.log', 
8 'c:UM35\binUM mcnp3 -c -fix -tp -nwin -oO > > d:\mcn;4b\insta 
All\insta]I.Iog 9 
9 'c:UM35\binUM *.obj -bind -nomap -ýexe d:\mcnp4b\exe\mcnp4b2 
Ax > > d:\mcnp4b\install\install.logl,'rem', 
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1 'del mcnpl.for','del mcnp2.fOr','del mcnp3.or', 
4 'del mcnpl .objO ,'del mcnp2.obj.','del mcnp3.obj' ,'d:', 
8 'rem del mcnp.sld',12*' V/ 

c 

C 

data (limakewj,g) j=1,xn)/ 
1 '#L/binlsh',,'# Script file to make MCNP 4iB on the Sun Solaris.', 
3 '1 Files needed: prpr-id,makxs.id~patch?,mcnpc.id,mcnpf.id.' 
4 'set -ex','rm -f compile newid patch','cp prpr~id prpr.f, 
7 'T77 -o prpr prprX , 'cp makxs.id codef', 
9 'grep *define patchc > patch', 'prpr' ,'mv compile makxsf.f , 
2 Tf77 -o malcxsf makxsf.f , 'rm.-f newid *.f *.oI, 
4 'cp mcnpc~id codef', 'cp patchc patch'' prpr, 
7 'my compile mcnpc.c','cc -dalign -c mcnpc.c', 
9 'rm -f codef patch newid', 

* cp mcnpf.id codef',cp patcif patch'.'prpr V 
3 'fsplit compile > clog','rm -f compile codef patch newid clog', 
5 'mkdir flib'Ovimkdir olib', 
7 Y'm -03 -Nn6000 -Nq6000 -Ns6000 -Nx2000 -dalign -c si', 
8 'myv **f *.c flub', 
9 'T77 -o mcnp *.o', 
* 'my *.o olib',40*' 11 

C 

data (bmake(j,9)J=1,mxnl)I 
1 'I/bin/sh',-'# Script file to make MCNP 4B on the SGI ONYX.', 
3 T# Files needed: prpr.id,makxs.id~patch?,mcnpc.id,mcnpf~id.' 
4 'set -ex','rm -f compile newid patdh','cp prpr.id prprXf' 
7 Tf77 -o prpr prpr.f','cp makxs A codef', 
9 'grep *define patchc > patch','prpr','mv'compile makxsf.f' 
2 '777 -o makxsf makxsf.f','rm -f newid *.f *.0', 

4 'cp mcnpc.id coder ,'cp patchc patch', 'prpr', 
7 'my compile mcnpc-.c','cc- -c mcnpc.c', 
9 'rm -f codef patch newid', 
1 'cp mcnpf.id codef''cp patchfpatch','prpro, 
3 'fsplit compile > clog', 'rm -f compile codef patch newid clog', 
5 'mkdir flib','mkdir olib',.  
7 '777,-01 -TARG:madd =OFF -c *X' 
8 '177 -c sing.f mapmaz.f, 
9 'my I *f.c flib', 
1 'T77 -o mcnp *o', 

I 'my **., oli~b',39#' 7f 
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C 
data (hmake(j,10)j=1,mxnl)/ 
1 '#Ilbinlsh','# Script file to make MCNP 4B on the Sun SunOS.', 
3 '# Files needed: prpr.id,makxs.idpatch?,mcnpc.id,mcnpf.id.', 
4 'set -ex','rm -f compile newid patch','cp prpr.id prpr.f', 
7 'f77 -o prpr prpr.f','cp makxs.id codef, 
9 'grep *define patchc > patch','prpr','mv compile makxsf.f', 
2 'f77 -o makxsf makxsf.f ,'rm -f newid *.f *.o', 
4 'cp mcnpc.id codef','cp patchc patch','prpr', 
7 'my compile mcnpc.c','cc -dalign -c mcnpc.c', 
9 'rm -f codef patch newid', 
1 'cp mcnpf.id codef,'cp patchf patch','prpr', 
3 'fsplit compile > clog','rm -f compile codef patch newid clog', 
5 'mkdir flib','mkdir ohlb', 
7 '177 -03 -Nn6000 -Nq6000 -Ns6000 -Nx2000 -dalign -c *.1, 
8 'my *.f *.c flib', 
9 'f77 -o mcnp -Bstatic *.o', 
1 'my *.o olib',40* '/ 

c 
c Template for the PATCHC file (the same for all systems).  

data hpatc/ 
I '*defme', 
2 '*ident fixc', 
3 '*/1', 
4 '*I - ,c routines', 
5 '*/',65* '/ 

c Default options for the ith computer system: 
c idef(1,n,i) = Default option for entry 1 of section n.  
c idef(2,n,i) = Default option for entry 2 of section n.  
c idef(3,n,i) = Default option for entry 3 of section n.  

data idef/ 
1 1,0,0, 2,2,1, 1,1,1, 1,2,0, 1,0,0, 
2 2,0,0, 1,1,2, 1,1,1,-1,2,0, 1,0,0, 
3 3,0,0, 1,1,1, 1,1,1, 1,2,0, 1,0,0, 
4 4,0,0, 1,1,1, 1,1,1, 1,2,0, 1,0,0, 
5 5,0,0, 2,1,2, 1,1,4,1,2,0, 1,0,0, 
6 6,0,0, 1,1,1, 1,1,1, 1,2,0, 1,0,0, 
7 7,0,0, 2,1,2, 1,1,5, 1,2,0, 1,0,0, 
8 8,0,0, 1,1,2, 1,1,1, 1,2,0, 1,0,0, 
9 9,0,0, 1,1,1, 1,1,1, 1,2,0, 1,0,0, 
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1 10,0,0, 1,1,2, 1,1,1, 1,2,0, 1,0,0/ 

Fix parameters for the nth fix of the ith computer system: 
ifix(1,n,i) = File to fix: 1=patchf, 2=make script, 3=patchc.  
ifix(2,n,i) = Relevant line number of fix file.  
ifix(3,n,i) = Alter code: 

1 = Insert new line(s) before line ifix(2,n) 
2 = Replace line ifix(2,n) with new line(s) 
3 = Add new text after entry ifix(4,n) of line ifix(2,n) 

ifix(4,n,i) = Number of new lines, entry number if ifix(3..)=3.  
data ifix/ 
1 1,1,2,1, 1,6,2,1,1,10,2,1, 2,18,3,3, 4*0, 2,28,3,4, 3,1,2,1, 
1 1,1,2,1, 1,6,2,1,1,10,2,1, 2,18,3,3, 2,27,3,2, 2,29,3,5, 3,1,2,1,
3 1,1,2,1, 
4 1,1,2,1, 

5 1,1,2,1, 
6 1,1,2,1, 
7 1,1,2,1, 
8 1,1,2,1, 
9 1,1,2,1, 
1 1;1,2,1,

1,6,2,1,1,10,2,1, 2,18,3,2, 4*0, 2,30,3,4, 3,1,2,1, 
1,6,2,1,1,10,2,1, 2,18,3,2, 4*0, 2,29,3,4, 3,1,2,1, 
1,6,2,1,1,10,2,1, 8*0, 2,23,3,3, 3,1,2,1, 
1,6,2,1,1,10,2,1, 2,18,3,2, 4*0, 2,30,3,5, 3,1,2,1, 
1,6,2,1,1,10,2,1, 8*0, 2,50,3,6, 3,1,2,1, 
1,6,2,1,1,10,2,1, 2,18,3,3, 2,27,3,2, 2,29,3,4, 3,1,2,1, 
1,6,2,1,1,10,2,1, 2,18,3,2, 4*0, 2,30,3,4, 3,1,2,1, 
1,6,2,1,1,10,2,1, 2,18,3,3, 2,27,3,2, 2,29,3,5, 3,1,2,1/

Limits on external fix parameters within INSTALL.FIX: 
ifxl(1-2,1) = Lower and upper limits of the system number.  
ifxl(1-2,2) = Lower and upper limits of the file number.  
ifxl(1-2,3) = Lower and upper limits of the line number.  
ifxl(1-2,4) = Lower and upper limits of the alter code.  
ifxl(1-2,5) = Lower and upper limits of the number of lines.  

data ifxl/0,mxno, 1,3, 0,mxnl, 1,4, 0,1000000/ 

Unavailable options for the ith computer system (n < = mxnu): 
iopt(1,n,i) = Section number of unavailable option n.  
iopt(2,n,i) = Entry number of unavailable option n.  
iopt(3,n,i) = Option number of unavailable option n.  
iopt(4,n,) = Message number of unavailable option n.  

data iopt/ 
1 2,1,1,1, 2,2,1,1, 3,3,5,1, 4,2,1,1, 24*0, 
2 2,1,2,1, 2,2,2,-3, 2,3,1,-2, 3,3,4,-3, 3,3,5,1, 5,1,3,1, 16*0, 
3 2,1,2,1, 2,2,2,-3, 3,3,4,-3, 3,3,5,1, 5,1,3,1, 20*0, 
4 2,1,2,1, 2,2,2,-3, 3,3,4,-3, 3,3,5,1, 5,1,3,1, 20*0, 
5 2,1,1,1, 2,2,2,-3, 2,3,1,1, 3,3,1,-3, 3,3,5,1, 5,1,2,1, 16*0, 
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6 2,1,2,1, 2,2,2,-3, 3,3,4,-3, 3,3,5,1, 5,1,3,1, 20*0, 
7 2,1,1,1, 2,2,2,-3, 2,3,1,1, 3,3,1,-3, 3,3,2,1, 3,3,4,-3, 
7 5,1,2,1, 5,1,3,1, 8*0, 
8 2,1,2,1, 2,2,2,-3, 2,3,1,-2, 3,3,4,-3, 3,3,5,1, 5,1,3,1, 16"0, 
9 2,1,2,1, 2,2,2,-3, 3,3,4,-3, 3,3,5,1, 5,1,3,1, 20*0, 
1 2,1,2,1, 2,2,2,-3, 3,3,4,-3, 3,3,5,1, 5,1,3,1, 20*0/ 

C 

c Parameter distributions for option k of entry j of section i: 
c ipar(l,kj,i) = Distribution number for parameter 1.  
c ipar(2,kj,i) = Distribution number for parameter 2.  
c ipar(3,kj,i) = Distribution number for parameter 3.  

data ipar/ 
C 
c Parameter dist. - Section 1 (Computer System Description).  

1 1,0,0, 1,0,0, 1,0,0, 1,0,0, 1,0,0, 1,0,0, 1,0,0, 1,0,0, 
1 1,0,0, 1,0,0, 
2 30*0, 
3 30*0; 

C 
c Parameter dist. - Section 2 (General Options).  

1 30*0, 
2 30*0, 
3 0,0,0, 2,0,0, 24*0, 

C 

c Parameter dist. - Section 3 (Graphics Options).  
1 30*0, 
2 30*0, 
3 3,4,5, 3,6,0, 3,7,0, 3,8,0, 3,9,0, 15*0, 

C 
C Parameter dist. - Section 4 (Cross-Section Options).  

1 10,0,0, 27*0, 
2 30*0, 
3 30*0, 

c 
c Parameter dist. - Section 5 (Multiprocessing Options).  

1 0,0,0, 11,12,0, 24*0, 
2 30*0, 
3 30"0/ 

C 
c Messages for each parameter distribution.  

data ipms/0,4,5,6,7,6,6,6,6,8,9,10,8*0/ 
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c Number of entries within each section.  
data neps/1,3,3,2,1/ 

C 

c START UP * * * 4 
C ** 

c Get the backslash the hard way - end of line on some systems.  
hsymb(1,7)=char(92) 
hparm(7,3)(3 :3) =char(92) 
1hparm(7,3)(9:9)=char(92) 
hparm(7,10)(3:3) =char(92) 
hparm(7, 10)(8:8) =char(92) 

10 format(42h39h 3 hdpath/'/usrfloca]/udata/mcnp 7,) 
C 
c Intialize the default system.  

isys = 
hoptn(idef(l, ,,isys),3,1, 1)= 'on' 
do 20 i =1,nsec 
do 20 j =1,neps(i) 

20Oicbkoj,i)=0 
C.  

C Set up the default main menui.  
30Odo 50i =1,nsee 

do 50 j =1,nepsQi) 
n=idefOj,i~isys;) 
do 40 k= 1,ncol-1 

40 hmenu(Icj,i)=hoptn(n,kji): 
hmenu(ncoljJi)=' I 
if(ipar(1 ,nj,i).ne.0)hmenu(ncol j,i)=hparm(isys~ipar(1 ,nj ,i)) 
if(hmenu(ncoljji)(18:20).ne.' ')hmenu(ncoljJi)(18:20)-'...' 

50 continue 
c 

c»»> >> Print the main menu.  
60 write(*,70) 
70 format(Mbh ** * 4  MCNP SETUP MAIN MENU , 

2 38hKEYWORD(S) STATUS PARAMEER(S)) 
do 110 i = lnsec 

80 format(lxa79) 
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do 100 j=1,neps(i) 
S= leng(hmenu(2,j,i)) 

wteb,00001-1/2,1,11-+1/2 
90 format(27h(4h (,il ,lh.,il ,2h) ,al9, ,i2,3hx,a,i2, lh,,i2, 

I1l2hx,a5,5x,a20)) 
100 write(*,hc)ij,(hmnenu(k~j,ik= 1,ncol) 
110 write(*,' (1h)) 

wfite(*,120) 
120 format(49h Enter section number to change [1.1J, (P)rocess,, 

1 1lh or(Q)uit:) 
read(*, '(a)')h 
if(indexC'Qq',h(1:1)).eq.0)go to 125 
wrjte(*, 122) 

122 format(/47h WARNING. Do you really want to abort the MCNP, 
I 29h installation? [Nbo or (Y)es:) 
read(*,'(a)')h 
if(index('Yy',h(1 : 1)).ne.0)go to 1130 
go to 60 

125 iffindex('Pp',h(1:1)).ne.0)go to 480 
C 
c Check the selected entry.  

ns=1 
ne=1 
if(h.eq.' )go to 150 
ifQ(2:2).ne.'.')go to 130 
ns=index(' 123456789'li(1 :1)) 
ne=index(' 123456789' ,h(3:3)) 
if(nS.cq.0.or.ns.gt.nsec)go to 130 
if(ne.gt.O.and.ne.le.neps(ns))go to 150 

130 write(*,140) 
140 format(/41h ILLEGAL OPTION. Press < cR> to continue.) 

rcad(*,'(a))h 
go to 6 

C 

c »»> >> Modify the selected entry.  
c 
c Print the options menu.  

150 write(*,160) 
160 format(53h **************MCNp CHA4NGE OPTION MENU, 
1I7**************m7 OPTION,27x, 
2 38hKEY WORD(S) STATUS PARAMETER(S))
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n=isys 
do 180 i=l,mxno 
if(hioptn(i, 1,ne,ns).eq.' I)go to 190 

if(ns+ne.eq.2)n=i 
ff(ipar(1 ,i,ne,ns).ne.0)hp =hparm(n,ipar(1 ,i,ne~ns)) 
if(hp(18:20).ne.' ')hp(lS:20)='...' 
1=leng(hoptn(i,2,ne,ns)) 
write(bc,170)11-112,1,11-1+1/2 

170 format(21h(/2h (,i2,lh),4x,al9,,i2,3hx,a,i2, lh,,i2, 
I1 2bx,a5,5x,a20)) 

180 write(*.hc)i,(hoptn(i~k,ne,ns),k= 1,ncol-1),hp 
i=mxno+ 1 

190 write(*,200)idef(neDs,isys) 
200 format(130h Enter desired option number [,i2,14h] or (C)ancel:) 

read(*, '(a)')h 
ff(index('Cc',h(1:1)).ne.0)go, to 30 

C 
C Check the selected option.  

no=idef1(ne,nsjisys) 
if(h(1: 1).eq. I ')go to 230 
if(h(2:2).eq.' ')read(h(1: 1), '(i1)' ,err=210)no 
if(h(2:2).ne.' ')read(h(1:2),'(i2)',err=210)no 
if(no.gt.0.and.no.1tJi)go, to 230 

210 write(*a22) 
220 format(/41h ILLEGAL OPTION. Press < CR > to continue.  

read(*,'(a)')h 
go to 150 

230 if(ns+ne.ne.2)go to 250 
if(no.eq~isys)go to 30 

c 
c Hf a new system is chosen, reset the check option flags.  

hoptn~idef(1,1,isys),3,1 ,1)= 'off' 
isys=no* 
hoptn(idef(1,1,isys),3,1,1)= tons 
do 240 i =1,nsec 
do 240 j =1,neps(i) 

240 ichk~ji)=0 
go to 30 

C 

c Check for system consistency and update the main menu.  
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250 do 280 i= l,mxim 
if(iopt(1,i,isys).cq.0)go to 290 
if(ns.ne.iopt(1 ,i,isys).or.ne.ne.iopt(2,i~isys).or.  
1 no.ne.iopt(3,i,isys))go to 280 
hc=hmesg(abs(iopt(4,i,isys))) 
hp=hmenu(1,1,1) 

260 format(/lh a,alx~a,8h system.) 
write(*,270) 

270 format(/24h Press < CR > to continue.) 
read(*, '(a)')h 
if(iopt(4,i~isys).lt.O)go to 290 
go to 150 

280 continue 
290 idef(ne~nsisys)=no.  

ichk(ne,ns) = 1 
iffipar(1,no,ne,ns).eq.O)go to 30 

C 
c Print parameters associated with this option.  

300 do 330 i=1,3 
if~qpar(i~no,ne,ns).eq.0)go to 340 
n=jpar(i~no,ne~ns) 
hc=hmesg(iprns(n)) 
write(*,310)i,hparm(isys,n),hc(1 :leng(hc)) 

310 format(/28h Default value of parameter j,ilh:,//h ,a,/Ilh ,a) 

ha=hc(1 :40) 
ff(hc(41:len(hc-)).eq. ' ')go to 330 
write(*,320)hparm(isys,n) 

320 format(/53h FATAL. Input exceeds 40 characters - current value:, 
1 IMh ,a,//30h Enter [Rietype or (C)ontinue:) 
go to 470 

330 if(ha.ne.' ')hparm(isys,n)=ha 
C 
c Verify the option parameters.  

340 hb=bParm(isys,n) 
go to(30,350,30,390,400,390,390,390,390,410,30,420)n 

350 hparm(isys,n) = $,mdas =40000001 
hc=hb 
do 360 i=1,leng(hb) 

360 if(index(' 1234567890- + ,hb(i:i)).ne.0)go to 370
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go to 450 
370 hfint='(i9)' 

I=index(bb(i:len(bb)),, , )-I 
if(l.lt.O)l=len(hb)-i+ 1 
iffl-gelfto to 450 
write(hftt(3:3)11(il),)l 
read(hb(i:i+1-1),hfinterr=450)m 
if(mle.fto to 450 
write(hparm(isysn),'(5hmdas=.ilO)')p 

if(m.ge.100000-and.m.le.8000000)go to 30 
*,380)hparm(isys.n) . .  

380 format(/54h WARNING. MDAS parameter appears incorrect - current , 
I 6hvalue:,//Ih a25,//30h Enter [R]etype or (C)ontinue:) 
go to 470 

390 hc=bparm(isys,3) 
ha=hc(l:leng(hc))//hsymb(iisysXl:l) 
if(iSYs-eq-5)ha=hc(l:leng(hc)) 
m=index(hb, 
if(m-eq.O)m=index(hb(l:leng(Jbb)),' 
if(m.gt.O)hb(m:leng(hb))=9 I 
go to 430 

400 ha=bb(l:leng(hb))//hsymb(iisys)(1:1) 
if(isys-eq.5)ha=bb(l:leng(hb)) 
bb='Xll'//hsymb(lisys)(I:I)//'Mi-b.ho 
if(isys-cq-5)hb=Xhib.hl 
go to 430 

410 ha=bb(l:leng(hb))/ftymb(iisys)(1:1) 
if(isys-eq-5)ha=hb(I:leng(hb)) 
bb='xsdir'.  
go to 430 

420 ha=bparm(isysll)(l:leng(hparm(isysil)))//hsymb(lisys)(1:1) 
if(isys.eq.5)ha=hparm(isysll)(I:IengoVm(isysll))) 
M=index(hb,' 9 9) 
if(m.eq-O)m=index(hb(l:leng(hb)),' 
ff(xn-gt.O)bb(:m:leng(hb))=l 1 

430 hc=ha(l:leng(ha))//bb(l:leng(hb)) 
inquire(fge=hc(l:leng(he)),exist=lv) 
if(.noi.lv.and.bb.eq.'xsdir')inquire(flle=hb(l:leng(hb)),exist=lv) 
if(.not.lv)go to 450 

440 ff(n.ne.5)go to 30 
n=4
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go to 340 
c 
c Recover from an invalid input.  

450 write(*,460)hc(1 :leng(hc)) 
460 format(/54h FATAL. Error verifying parameter(s) - current value:, 

1 //lh ,a,/130h Enter [R]etype or (C)ontinue:) 
470 read(*,'(a)')h 

if(h.eq.' '.or.index('Rr',h(l:1)).ne.o)go to 300 
if(index('Cc',h(l:l)).ne.0)go to 440 
go to 450 

C 
c > > > > > Process the main menu data into system files.  
c 
c Check parameters that haven't been altered.  

480 write(*,490) 
490 format(/32h Verifying option parameters ... ) 

if(hmenu(3,1,3).eq.'off'.and.hmenu(3,2,3).eq.'off,)ichk(3,3)= 1 
do 690 ns = l,nsec 
do 690 ne=-,neps(ns) 
if(ne+ns.eq.2.or.ichk(ne,ns).ne.o)go to 690 
no=idef(ne,nsisys) 
if(ipar(l,no,ne,ns).eq.0)go to 690 
ic=0 

c 
c If necessary, print parameters associated with this option.  

500 do 540 i=1,3 
if(ipar(i,none,ns).eq.o)go to 550 
nf=ipar(i,no,ne,ns) 
if(ic.eq.0)go to 540 
hc=hmesgQpms(n)) 
write(*,510)i,hparm(isys,n),hc(l :leng(hc)) 

510 format(/28h Default value of parameter ,il,lh:,//lh ,a,//lh ,a) 
read(*,'(a)')hc 
ha=hc(1:40) 
if(hc(41:len(hc)).eq.' )go to 530 
write(*,520)hparm(isys,n) 

520 format(/53h FATAL. Input exceeds 40 characters - current value:, 
1 /lh ,a,//44h Enter [RIetype, (C)ontinue, or (M)ain menu:) 
go to 680 

530 if(ha.ne.' ')bparm(isys,n)=ha 
540 continue 
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m=index(hb,',' 
if(m.eq.0)m=index(hb(1 :leng(hb)),'' 
if(m.gt.0)hb(m:lengOhb))=' ' 

640 hc=ha(1 :leng(ba))I/hb(l:leng(hb)) 
inquire(flle=hc(1 :leng(hc)),exist=lv) 
if(.not.Iv.and.hb.eq. 'xsdir')inquire(flle =hb(1:leng(hb)),exist =lv) 
if(.not.lv)go to 660 

650 if(n.ne.5)ichk(ne,ns) =1 
if(n.ne.5)go to 690 
n1=4 

go to 550 
c 
c Recover from an invalid input.  

660 write(*,670)hc(I:leng(hc) 
670 format(/54h FATAL. Error verifying parameter(s) - current value:, 
1 I/lh ,a,//44h Enter [Rietype, (C)ontinue, or (M)ain menu:) 

680 read(*,,'(a)')h 
ic=1 
if(h.eq. .or.index('Rr'h(l:l)).ne.0)go to 500 
if(index('Cc',h(l:1)).ne.O)go to 650 
if(index('M~m',h(l:1)).ne.0)go to 30 
go to 660 

690 continue 
C 

c Create new lines for internal changes.  
write,(*700) 

700 format(/25h Writing system files ..  

do 850 i=1,rnxnf 
ff(iflx(1,i~isys).eq.0)go to 850 
go to(710,730,760,780,790,800,710)i 

C 

c Create the PATCHC and PATCHF *define line.  
710 hd=I*deflney.  

if(hmemu(3.1,3)..eq.'off'.and.hmenu(3,2,3).eq. 'off) 
1 bnenu(3,3,3) = 'off 
do 720 j= 1,nsec 
do 72.0 k= I,nepsoj) 
hf=hd 

720 if(hmenu(2,kj).ne. '*****'.and.hmenu(3 ,k j).eq. 'on') 
1 hd=hf(1 :leng(ht))ll' , 'Ilmenu(2,k~j) 
hd(8:8) t 
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go to 850 
C 
c Create the PATCHF mdas = line.  

730 hd=' 
if(idef(3,2,isys).ne.2)go to 850 
hf=hparm(isys,ipar(1 ,idef(3,2Zisys),3,2)) 
do 740 j =1 ,leng(hf) 

740 Uifndex('123ý4567890' ,hfoj~j)).ne.O)go to 750 
j=1 
hf= '4000000' 

750 hd= 0 parameter (mdas='I/hfoj:leng(bf))II')' 
go to 850 

C 
c Create the PATCHF DATAPATH line.  

760 14='I 
hf=hparm(isysjipar(1,def(1 ,4.isys),1,4)) 
if(hf.eq. ' ')go to 850 
wfite(h.770) 

770 forraat(3h' I,) 
hd= 1 3 hdpathl'/Ih(1:1)/Ihf(l:leng(hf))/Ih 
go to 850 

C 
c Alter the MAKEMCNP.SYS C compile line.  

780 hd=t I 
if(idef(3,3,isys).ne.1)go to 850 
hf=hparm(isys,ipar(3,idef(3,3,isys),3,3)) 
hd=hsymb(2,isys)(1 :3)I/hf(1 :leng(hf)) 
go to 850 

C 
c Alter the MIAKEMCNP.SYS FORTRAN compile line.  

790 hd=' 
if(isys.eq.2.and.idef(3,2,isys).cq.l)hd=' -02' 
go to 850' 

c 
c Alter the MAKEMMCNP.SYS FORTRAN link line.  
c Add the graphics and PVM libraries, if requested.  

800 hd=f f 
do 840 k= 1,2 
ff(k.eq.1I.and.limenu(3,3,3).eq. Ioff)go to 840 
if(k.eq.2.and.idef(1,5,isys).ne.2)go to 840 
ne=5-2*k
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if(ifix(1,iisys).eq.O)go to 870 
write(ius,860)(ifixOiisys)j = 1,4) 

860 format(4i5) 
write(ius.'(a)')hfixs(i) 

870 continue 
c 
c Add the external fix file if it exists.  

inquire(file='install.fix',exist=lv) 
if(.not.lv)go to 960 
open(iuffde='install.fix',status = 'old') 
rewind(iuf) 

880 read(iuf,'(a) %end =950)bd 
if(hd.eq. or.index('Cc',hd(1:1)).ne.O)go to 880 
n=1 
do 910 i=1,5 
do 990 j =njeng(hd) 

890 if(index('0123456789+7-',bdo.-j)).ne.O)go to 900 
if(i.ne.5.or.ib(4).gt.2)go to 930 
ib(5)=O 
go to 910 

900 hfrat = f 09)f 

M=index(hdO:1e-n(hd)),' ')-I 
if(zn.ft.O)zn=len(hd)-j + 1 
if(m.ge.10)go to 930 
writeQffint(3:3),'(i1)')m.  
read(hda.-j +m-1),hfmterr=930)ib(i) 
f(i ).lt.ifxl(1j).orJ i).gt.ifxl(2,j))go to 930 
i ib(i *bC 

910n=j+m+l 
ff(i'b(l).eq.O.or.ib(l).eq.isys)write(ius,860)(i*W),k=2,5) 

ib(4). eq. 3)ib(5) = 1 
if(ib(4).eq.4)go to 880 
if(ib(5).eq.O)ib(5) = 1000000 
do 920 i = 1,10) 
rcad(iuf,'(a)',end=930)bd 
if(i'b(l).eq.O.or.i'b(l).eq.isys)write(ius,'(a)')hd(l:leng(hd)) 

920 ifflib(5).eq. 1000000.and.bd.eq. ' ')go to 880 
go to 880 

930 if(ib(5).eq.1OOOODO)go to 950 
wzite(*,940) 

940 format(/51h FATAL. Format error while reading the INSTALL-FIX, 
I 6h Ede.)
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go to 1130 
950 close(iuf) 

c 

c Write the system files.  
960 do 1050 i= 1,3 

open(iuo~fie =hnaxne(isys,i),status='unknown') 
id=0 
do 1045 j =1Imxnl 
iffj-le.id)go to 1045 
iffi. eq. 1)hd =hpatfQj) 
if(i.eq.2)hd =hmakeGj,isys) 
if(i-eq.3)hd =hpatc(J) 
if(hd.eq.' IIgo to 1050 
rewind(ius) 

970 read(ius,860,end = 1040)(ft~),k= 1,4) 
M ib(3) 
if(ib(1).ne.i.or.ib(2).ne.j)m=0 
if(ib(3).lIt.3. .and. ib(4).cq.0O)ib(4) = 1000000 
go to(980,1000, 1000,1020,1035)m+ 1 

C 
c m=0 Wrong system or line number.  

980 if~ib(3).eq.3)ib(4)= 1 
if(i~b(3).eq.4)go to 970 
do 990 k= 1ib(4) 
read(ius,'(a)' ,end = 1040)hf 

990 if(ib(4).eq. 1000000.and.hf.eq. ' I)go to 970 
go to. 970 

C 
c m= 1,2 Insert lines or replace a line.  
1000 do 1010 k= 1,Wb4) 

rcad(ius, '(a)',end = 1016)hf 
if(hf.eq.' I)go to 1010 
if(m.cq.2)hd=hf* 
write~iuo. (a)')hf(1 :leng(ht)) 

1010 ifflib(4).eq. 1000000.and.hf.eq.' ')go to 1014 
if(hf.eq. ' ')go to 970 

1014 if(m.eq.2)backspace~iuo) 
go to 970 

1016 if(m.eq.2)backspace(iuo) 
go to 1040 

C
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c m=3 Alter aline.  
1020 read(ius,'(a)')hc 

ff(hc.eq. ' ')go to 970 
1=0 
do 1030 k= 1,ib(4) 
I=mino+lleng(hd)+l) 

1030 1=1+index(hd(l:leng(hd)+l),' ')-I 
if(ib(4).eq.O)hf=hc(1:Ieng(hc) + 1)//hd(l:leng(hd)) 
if(ib(4).ne.O)hf=bd(1:1-1)//hc(l:leng(hc))// 

I bd(min(lleng(hd) + 1):Ieng(lbd) + 1) 
hd=bf 
go to 970 

c 
c m=4 Delete line(s).  
1035 id=ib(4) 

go to 1045 
1040* write(iuo,'(a)')hd(1:Ieng(bd)) 
1045 continue 
1050 close(luo) 

C 
C Setup complete - write the answer file.  

open(iuwfile ='install.ansstatus ='unknown') 
do 1110 ns=Insec 
'do 1110 ne=1,nCps(nS) 
write(iUwT1,Ih.,i0')nsne 
no=idef(nensisys) 

if(no.lt.10)write(iuw.'(i1)')no 
if(no.ge. I O)write(iuw.'(i2)')no 
if(ns+ne.eq.2)go to 1110 
do 1060 i= 1,mxnu 
if(ns.ne.iopt(liisys).or.ne.ne.iopt(2,iisys).or.  
I no.ne.iopt(3,iisys))go to 1060 
write(iuw,'(lh)') 
go to 1070 

1060 continue 
1070 do 1100 i= 1,3 

n=ipar(inoMIns) 
if(n.eq.O)go to 1110 
write(iuw,'(a)')bparm(isysn) 
if(n.ne.2)go to 1100 
bb =bparm(isysn)
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do 1080 j=1,leng(hb) 
1080 if(index(' 1234567890-+ ',hbo-j:).ne.0)go to 1090 
1090 hfmnt='(i9)' 

l~index(hbbO:len(hb)),' '
if1L~t-0)1=Ien~hb)-j+ 1 
writehffnt(3:3), '(il)')l 
read~ibbOjj +l-1),hfmt)m 
if(m-lt. lOOOOO.or.m.gt.8000000)write(iuw,'(lhc)') 

1100 continue 
1 110 continue 

write(iuw, '(lbp)') 
write(*, 1120) 

1120 fonfiat(/16h Setup complete.) 
1130Ostop 

end 
function leng(h) 
character h*(*) 
do 10 leng=len(h),1,-1 

.10 ifQI(leng-.leng).ne.1 ')return 
return 
end 

Fsplit-for file for PC desktop computer 

C Last chane: JAM 5 Jan 98 11:05 am 
program fsplit 

c 
a~ fsplit separates a large fortran program into sections 
c inrmnigthe Mie name, respectively.  
C 

CHAATER*8o card, blnk 
CHARACTER*9 outfil 
CHRCTR1 subnam 
CHARACTER*6 NAME(S) 

c 
DATA outfil I'mcnp0.for'I 
DATA hame /'xact ','kcalc'3*1 ' 
DATA subnam /'subroutine'f 
data bink IP ' 

c 
open (UNiT = 15,FiLE= 9 compile',ACCESS = 'sequential', STATUS ='old')
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nfil =I 
write (outfd(5:5),'(il)') nfd 
open (UNIT=16,FILE=outfil,ACCESS= 'sequential',STATUS= 'new') 

10 continue 
read (UNIT=15,FMT=2001,END=1001) card 

15 continue 
IF (card .EQ. blnk) GO TO 1001 
if (card(7:16) .ne. subnam) then 

write (UNIT=16, FMT=2001) card 
else 

do20i = 1,5 
if (card(18:23) .eq. NAME(Q)) then 

close (UNIT=16, STATUS='keep') 
nfil = nfil + I 
write (outfil(5:5),'(il)') nfil 
open (UNIT= 16,FILE=outfil,ACCESS ='sequential',STATUS= 'new') 
GO TO 25 

end if 
20 continue 
25 write (UNIT=16, FMT=2001) card 

end if 
go to 10 

c 
1001 continue 

close (UNIT= 15,STATUS='keep') 
close (UNIT=16,STATUS='keep') 

c 
2001 FORMAT (a80) 

end program 

"ANSWER.std" file for PC desktop MCNP4B installation 

1.1 
7 
2.1 
2 
2.2 
1 
2.3 
2 
mdas= 4000000
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3.1 
1 
3.2 
1 
3.3 
5 
c:\1f9035\lB 
119O.lib 
4.1 
1 
d:\mcnp4b 
4.2 
2 
5.1 
1 
p

"ANSWER.x" file for PC desktop MCNP4B installation 

7 
2.1 
2 
2.2 

2.3 
2 
mdas= 9600000 
c 

3.1 
1 
3.2 

3.3 
5 
c:\Jf9O35\lib 
1190.lib 
4.1 
1 
d:\mncnp4b 
4.2

11-65

St.  

.5.-

pI99a.JLAla ASV Lis



ll?,-v AlMC'NMA'A? f'hv21;4;r-a+;^n lDeruv+

2 
5.1 
1 
p
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Attachment HI: MCNP4B2 Directory And File Listing 

The following files are required for execution of the MCNP4B2 code system. These have been 
placed under the control of the appropriate systems administrator to provide write protection for 

these files.  

HIP Workstations 
MCNP4B2 - MCNP executable version 4B2 for the HP 9000 series workstations, 1458176 

bytes, created on 03/30/98, located in the directory /opt/neut/MCNP4B.  

SUN Ultra-2 -Workstation 
MCNP4B2 - MCNP executable version 4B2 for the SUN Ultra-2 workstation, 2104584 bytes, 
created on 03/30/98, located in the directory /usr2/mcnp4b.  

MCNP4B2.EXE - MCNP executable version 4B2 for the PC desktop computer, 18,130,471 
bytes, 04/01/98 

MCNP4B2x.EXE - MCNP executable version 4B2x for the PC desktop computer, 40,531,471 

bytes, 04/01/98
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HE 9000 DIRECTORY LISTING

This attachment contains actual listing of the MCNP4B2 executable and library files contained in 
subdirectories /opt/neut/MCNP4B and /opt/neut/MCNP4B/xslib on the QUICHE HP 9000 
workstation. The list is created by invoking the Unix command "Is -la". These files were 
created during the installation process. Upon approval of this SQR all files other than those 
controlled by the systems administrator and selected test case input files will be removed after 
they have been electronically archived. This is done to conserve storage on the workstation.  

Directory listing of /opt/neut/MCNP4B

total 5736 
drwxr-xr-x 
drwxr-xr-x 
-rw=r-Xr-x 
drwxr-xr-x 
-rwxr-xr-x 
drwxr-xr-x

4 
11 

1 
7 
1 
2

root 
root 
root 
root 
root 
root

sys 
root 
Sys 
Sys 
BSY 
SYS

1024 
1024 

1458176 
1024 

1458176 
1024

Mar 
Nov 
Dec 
May 
Mar 
Dec

30 
25 
19 
21 
30 
17

09:54 
15:20 
16:11 

1997 
09:54 
16:29

mcnp 
mcnp. Unix 
mcnp4b2 
xslib

Directory listing of /opt/neut/MCNP4B/xslib

total 189492 
drwxr-xr-x 
drwxr-xr-x 
-rw-r- -r- 
-rW-r- -r-
-r'w-r- -r- 
-rw-r--r-

-rw-r--r- 
-rv-r- -r- 
-rvf-r- -r-

-rw•-r- -r- 
-rW-r- -r-

-rw-r- -r- 
-rw-r--r-

-rw-r--r-

-rw-r--r- 

-rw-r- -r-
-rw-r--r- 
-rw-r--r•
-rv-r--r-
-rw-r- -r- 
-rw-r--r-
-rv-r- -r--

2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
2.  
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1

root 
root 
root 
root 
root
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root

sys 
Sys 

By.  sys 

Sys 
Sys 
sys 
eye 
Sys 
Sys 

Sys 
Sys 
Sys 
SYS 
Sys 

SYS 

Sys 
Sys 
sys 
Sys 
sys

1024 Dec 17 16:29 
1024 Dec 19 17:01 

3590144 Dec 17 16:18 1O0xs2 
305152 Dec 17 16:21 531do92 
874496 Dec 17 16:21 532dos2 

2680832 Dec 17 16:21 dre52 
5093376 Dec 17 16:20 drmccs2 

770048 Dec 17 16:21 el2 
2846720 Dec 17 16:19 endfSmt2 
5736448 Dec 17 16:16 endf5p2 
5937152 Dec 17-16:17 endfSu2 
36685924 Dec 17 16:14 endf602 
5859328 Dec 17 16:19 end1852 
1259520 Dec 17 16:17 kidman2 
1687552 Dec 17 16:21 llldos2 

577536 Dec 17 16:21 mcplibO22 
440320 Dec 17 16:21 mcplib2 

1628160 Dec 17 16:21 mgxsnp2 
3840000 Dec 17 16:17 miscSxs2 
1812480 Dec 17 16:14 newxs2 

716800 Dec 17 16:19 newxsd2 
8196096 Dec 17 16:15 rmccs2
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-rw-r- -r- 
-rw-r- -r-
-rw-r- -r- 
-rw-r--r--

1 
1 
2.  

1

root 
root 
root 
root

Bye 
Sys 
Sys 
Sys

3532800 Dec 17 16:15 rmccsa2 
90112 Dec 17 16M21 therxs2 

2416640 Dec 17 16:21 tmccs2 
146966 Dec 19 17:03 xsdir
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SUN Ult-2 DIRECTORY LISTING

This attachment contains actual listing of the MCNP4B2 executable and library files contained in 
subdirectories /usr2/mcnp4b and /usr2/mcnp4b/xslib on the OTIS SUN Ultra-2 workstation. The 
list is created by invoking the Unix command "Is -4a". These files were created during the 
installation process. Upon approval of this SQR all files other than those controlled by the 
systems administrator and selected test case input files will be removed after they have been 
electronically archived. This is done to conserve storage on the workstation.  

Directory listing of /usr2/menp4b

total 6024 

drwxr-xr-x 
drwxr-xr-x 

-r-o-r--r- 

lrwxrwxrwx 
-r-xr-xr-x 
drwxr-xr-x

3 
4 
1 
1 
1 
1 
2

goluoglu users 
root root 
goluoglu users 
goluoglu users 
goluoglu users 
goluoglu users 
root ys

512 
512 

304084 
637768 

7 
2104584 

1024

Mar 
Feb 
Mar 
Mar 
Mar 
Mar 
Jan

31 
13 
30 
30 
30 
30 
14

15:25 
16:07 
13:34 
13:32 
13:33 
13:32 
10:34

./ 

libF77so. 3 
libsunmath.so. 1 
mcnp -> mCnp4b2* 
mcnp4b2* 
xslib/

Directory Listing of /usr2/mcnp4b/xsh'b

total 190096 
drwxr-xr-x 
drwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rvxr-3W-X 
-rwxr-xr-x 
-rwxr-xrý-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 

-rWxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-x<-x 
-rwxr-xr-x 
-rWx-xr-x 
-rwxr-xr-x 
-rwxr-xr-x

root 
goluoglu 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root 
root

Sys 
users 
Sys 
sys 

Sys 
SYS 

Sys 
Sys 

SYS 
Sys 
Sys 
Sys 
Sys 
SYs 
Sys 
SYS 

Sys 

Sys 
sys 
Sys 
Sys

1024 Jan 14 10:34 .1 
512 Mar 31 15:26 ..  

3590144 Jan 14 10:03 100xs2* 
305152 Jan 14 10:03 531dos2* 
874496 Jan 14 10:03 532doB2* 

9265 Jan 14 10:34 README* 
•20759 Jan 14 10:34 README_ENDF60* 

2680832 Jan 14 10:04 dreS2* 
5093376 Jan 14 10:05 drmccs2* 

770048 Jan 14 10:05 el2* 
2846720 Jan 14 10:06 endfSmt2* 
5736448 Jan 14 10:07 endfSp2* 

5937152 Jan 14 10:09 endfSu2* 
36685824 Jan 14 10:22 endf602* 
5859328 Jan 14 10:24 end1852* 
1259520 Jan 14 10:24 kidman2* 
1687552 Jan 14 10:25 llldos2* 

577536 Jan 14 10:25 hcplib022* 
440320 Jan 14 10:26 mcplib2* 

1628160 Jan 14 10:26 mgxsnp2* 
3840000 Jan 14 10:28 miscSxs2* 
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-rwxr-xr-x 
-rwxr-xr-x 
-rvxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x 
-rwxr-xr-x

1 root
1 
1 
1 
1 
1 
1 
1 
1 
1 
1

root 
root 
root 
root 
root 
root 
root 
root 
root 
root

sys 
sys 
Sys 
sys 

SYS 

Sys 

sys Sys 
Sys 
Sys Bys

1812480 
716800 

8196096 
3532800 

523 
90112 

2416640 
5416 

146962 
98714 

3.46934

Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Feb 
Jan 
Jan

14 
14 
14 
14 
i4 
14 
14 
14 
13 
14 
14

10:29 
10:29 
10:32 
10:33 
10:33 
10:33 
10:33 
10:34 
16:14 
10:34 
10:34

newxs2* 
newxsd2* 
rmccs2* 
rmccsa2* 
specs* 
therxs2* 
tmccs2* 
tprint* 
xsdir* 
xsdirl.org* 
xsdir2*
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MCNP4B20Ouslification Report 30033;2003 Rev 01 
\v- EC DESKTOP COARMPUERDIEORY LISTING 

This attachment contains a listing of the MCNP4B2 executable and library files contained in subdirectories d:'jncnp4b\exe and d:Amcnp4b.xc on the GATEWAY2000 P5-166 PC desktop computer. These files were created during the installation process. Upon approval of this SQR all files other than those controlled by the systems administrator and selected test case input files will be removed after they have been electronically archived. This is done to conserve storage on the computer hard drive.  

Directory for MCNP4B2 

Volume in drive D has no label 
Volume Serial Number is 2353-07C6 
Directory of D.MCNP4B 

README TXT 1,313 01-15-98 1l:32areadme.TXT 
RUNMCNP BAT 1,500 04-10-98 9 :51anmmcnp.bat 
RUNMCNPX BAT 1,503 04-10-98 9:49a runmcnpx.bat 
XSDIR 129,390 01-07-98 11:41axsdir 

Volume in drive D has no label 
Volume Serial Number is 2353-07C6 
Directory of D:.MCNp4B\XE 

<DIR> 01-15-98 8:37a.  
<DIR> 01-15-98 8:37a..  

MCNP4B2 EXE 18,130,741 04-01-98 I:IpMCNP4B2.EXE 
MCNP4B2X EXE 40,530,741 04-01-98 2 :19p MCNP4B2X.EXE 
MCNPEXE DIR 0 04-10-98 8:56amcnpexe.dir 
README TXT 1,405 01-07-98 3 :16p readme.TXT RUNMCNP BAT 1,245 02-25-98 7:09arunmcnp.bat 
SPECS 893 01-07-98 8:54a Specs 
TPRINT ,DIF 100 01-07-98 10:40atprintdif 
XSDIRI 100,581 01-02-98 2:19pXsdirl 

Volume in drive D has no label 
Volume Serial Number is 2353-07C6 
Directory of D:*MCNP4B\hnstall 

<DIR> 03-31-98 9:51a.  
<DIRP> 03-31-98 9:51a..  

ANSWER STD 255 04-01-98 I:0 3p answer.std 
ANSWER 258 04-01-98 2:12panswer
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FIX4B2 TXT 10,452 03-27-98 3:40pfix4b2.txt 
FSPLIT BAK 1,399 01-05-98.10:54a fsplit.BAK 
FSPLIT EXE 291,381 01-05-98 11:~0aFSPLIT.EXE 
FSPLIT FOR 1,401 01-05-98 •105a fsplit.for 
GETFILES 923 02-10-97 10.20a GETFILES 
INSTALL LOG 1,162,009 04-01-98 2 : 19p install.log 
INSTALL BAT 5,486 03-31-98 11:1ga instal.bat 
INSTALL FIX 10,927 04-01-98 2 .09 p i"stalifix 
INSTAL-1 STD 1,162,008 04-01-98 1:1lp insWallogstd 
INSTAL,-2 STD 10,883 04-01-98 l.Olp instafl.fixstd 
MAKEMCNPBAK 948 12-19-97 10:lSaMakemcnp.BAK 
MAKEMCNP BAT 1,391 04-01-99 2 :12p MAKEMCNP.BAT 
MAKXS ID 51,585 12-19-97 11:I7aMAKXS.ID 
MAKXSF MAP 20,474 04-01-98 2 :12pMAKXSF.MAP 
MAKXSF EXE 318,293 04-01-98 2 :12 pMAKXSF.EXE 
MAKXSI-1 ORG 51,042 12-19-97 11:13a Makxs.id.org 
MCNP4B ORG 4,067,098 02-06-97 12 :4 9p mcnp4b.org 
MCNP4B ID 4,110,365 03-31-98 4 :17 pMcnp4b.id 
MCNPC ID 66,552 02-06-97 l:19pMCNPC.ID 
MCSETUP EXE 453,733 04-01-98 2 :lOpMCSETUPEUXE 
MCSETUP MAP 20,281 04-01-98 2 :lOpMCSETUP.MAP 
MCSETUP FOR 41,937 04-01-98 2-07pMcsetup.for 
NEWID 4,110,757 04-01-98 2:12pNEWID 
PATCHC 131 04-01-98 2 :12 p PATCHC 
PATCHF 7,463 04-01-98 2:12p PATCHF 
PATCHF BAK 3,393 12-19-97 2 :4 4 pPatchf.BAK 
PLOT FOR 268 01-05-98 3:llpplotfor 
PRPR EXE 518,373 04-01-98 2:i2pPRPR.EXE 
PRPR ID 8,443 12-18-97 4 .4 9 p PRPR.ID 
PRPR MAP 19,596 04-01-98 2 :12p PRPR.MAP 
READMAAG 13,492 02-14-97 8"23a READMAAG 
README-1 TXT 15,166 03-27-98 3 "3 9 preadme4b2.txt

Volume in drive D has no label 
Volume Serial Number is 2353-07C6 
Directory of D:amcnp4b.xc

,<DIR> 01-15-98 8:37a.  
<DIR> 01-15-98 8:37a..  

1OOXS2 3,592,192 01-07-98 10:33a IOOXS2 
531DOS2 307,200 01-07-98 10:36a 531DOS2 
532DOS2 876,544 01-07-98 10"36a 532DOS2 
DRMCCS2 5,095,424 01-07-98 10:35a DRMCCS2 
EL2 774,144 01-07-98 10:36aEL2 
ENDFSMT2 2,848,768 01-07-98 10:34a ENDF5MT2 
ENDFSP2 5,738,496 01-07-98 10:32aIENDFSP2 
ENDFSU2 5,939,200 01-07-98 10:32a ENDF5U2
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ENDF602 36,687,872 01-07-98 10"29aENDF602 
ENDL852 5,861,376 01-07-98 10:34a ENDL852 
KIDMAN2 1,261,568 01-07-98 10:33a KIDMAN2 
LLLDOS2 1,689,600 01-07-98 10:36aLLLDOS2 
MCPLIB2 442,368 01-07-98 10:36a MCPLIB2 
MCPLIB22 579,584 01-07-98 10"36aMCPLIB22 
MGXSNP2 1,630,208 01-07-98 10:36aMGXSNP2 
MISC5XS2 3,842,048 01-07-98 10"33aMISCSXS2 
NEWXS2 1,814,528 01-07-98 10-29aNEWXS2 
NEWXSD2 718,848 01-07-98 1034LNEWXSD2 
RMCCS2 8,198,144 01-07-98 10:30a RMCCS2 
RMCCSA2 3,534,848 01-07-98 10"31 RMCCSA2 
THERXS2 92,160 01-07-98 10:36a THERXS2 
TMCCS2 2,418,688 01-07-98 10:36a TMCCS2 

[T1-8

1...



M('NPATI9 AOiWllf-ntmnti ni-t

Attachment IV: Table of Contents of Electronic Medias MOY-980421-19 (MI: 
30056-M03-001), MOY-980421-18 (MI: 30057-M03-001), ind MOY-980421-20 (MI: 30055
M72-001) 

The following is a list of the files that are used during installation verification and validation and 
included in the corresponding data tapes. Unix tapes are created using the Unix tar command.  
The files can be restored by entering: 

tar -xvf <device> mcnp4b2.SYS 

where <device> is the device name for the backup derive and SYS is the system name (e.g., 
spuds, opus, otis). The restored file is also a tar file which containes all files used and created on 
the corresponding system. All or parts of the mcnp4b2.SYS file can be restored depending on 
the need of the user. If the users system is identical to one of the systems used in this SQR, the 
user may only copy the executable under mcnp4b/exec directory along with the cross section 
libraries under mcnp4b/xsh'b. Note that the cross section libraries on otis are under 
mcnp4b/exec/xslib.  

Files from OPUS on HP backup tape MOY-980421-19 (MI: 30056-M03-001) 

Verification test problems are located in mcnp4blexec. Criticality validation test problems are 
located in mcnp4blver-val/endf5. Criticality validation test problems are located in mcnp4b/ver
val/endf6. Shielding validation test problems are located in mcnp4blver-val/shield. Coincident 
planes verification test problem is located in mcnp4blver-val/4b2fix..  

rwzx-xr-x 229/20 0 Mar 31 16:45 1998 ./mcnp4b/ 
z'=-xr-x 229/20 0 Dec 17 11:39 1997 . /mxnp4b/ZNSTALL/ 
r-xr-xr-x 229/20 3971 Dec 17 10:46 1997 .I/mcmp4biIASTp•TINSTALL 
r-xr-xr-x 229/20 4523 Dec 17 10:46 1997 ./mcnp4b/fNSTALL/flSTALL.VI.S 
r-xr-x,-x 229/20 51042 Dec 17 10:46 1997 ./mcnp4b/fNSTALL/MAXYS.ID 
r-xr-xr-x 229/20 4067098 Dec 17 10:47 1997 ./mcvup4b/ZZSTA•,1?C•P4B.1D 
r-xr-xr-x 229/20 8443 Dec 17 10:47 1997 ./mc-p4b/INSTATL/PRPR.ZD 
r-xr-xr-x 229/20 2918 Dec 17 10:46 1997 ./mcnp4b/•KSTALL/flSTALL.iZX.old 
r-xr-x--x 229/20 66552 Dec 17 10t47 1997 ./mcpd4bZ•NSTALTL/KCIPC.ID 
r-xr-xr-x 229/20 38920 Dec 17 10:47 1997 ./mcnp4b/ZKSTAL/XCSTUP.10OR 
r-xr-xr-x 229/20 13492 Dec 17 10:47 1997 ./ czp4b/XNSTALL/READMAAG 
r-xr-x--x 229/20 923 Dec 17 10:46 1997 ./mcnp4b/1NSTALL/GELTTUS 
rv-r--r-- 229/20 6603 Dec 17 11:38 1997 ./mcnp4b/1TSTALL/NSTALL.FZX 
rvxr-xr-x 229/20 0 Mar 31 15:49 1998 ./mcnp4b/exec/ 
zwxr-xr-x 229/20 6070 Mar 27 14:57 1998 ./mcnp4b/exec/RUNPROB.VKS 
rwxr-xr-x 229/20 235S20 Mar 27 14:57 1998 ./mca;4b/exec/TST .CTL.1X 
irwx-xr-x 229/20 227840 Mar 27 14:57 1998 ./mcnp4b/exec/TB MCTL.BUM 
zvxr-xr-x 229/20 290304 Mar 27 14:57 1998 ./mcnp4b/exec/TEBTKCTL.VMS 
rwxr-xr-x 229/20 2048000 mar 27 14:57 1998 ./ucnp4b/@xec/TMSTOOTP.AX 
rwxr-xr-x 229/20 2040320 War 27 14:57 1998 ./=ncu4b/exec/TESTOUTP.SUN 
rwcm-xr-x 229/20 2354688 Mar 27 14:57 1998 ./=cnp4b/exec/ThSTnOUTP.VMS 
rw-r'-Zw- 229/20 230 Mar 27 15:28 1998 .Imcnp4b/*xec/answer 
rwxr-xr-x 229/20 923 Mar 27 14:57 1998 ./mcnp4b/exec/getfiles 
zwxr-xr-x 229/20 66552 Mar 27 15:25 1998 ./mcnp4b/exec/mcnpc.ld 
r-w-r- --- 229/20 10184 Kar 27 15:09 1998 ./mcnp4b/exec/install.fLx 
rwxr-xr-x 229/20 4067098 Mar 27 15:27 1998 ./xmcp4b/exec/mcnpf.ld 
rwxrwxzwx 229/20 0 Mar 27 15:38 1998 ./mcuip4b/efec/flib/ 
rw-rw-rw- 229/20 32485 Mar 27 15:28 1998 ..Imcnpb/exec/flib/abvals.f 
zw-rw-rw- 229/20 42851 Mar 27 15:28 1998 ./m=np4b/exec/flib/acecas.f 
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rv-rw-rw- 229/20 
rw-rw-rv- 229/20 
rv-rw-rw- 229/20 
zw-rw-rw- 229/20 
rv-rw-rw- 229/20 
rw-rw-rw- 229/20 
rw-zw-rv- 229/20 
rw-rw-rv- 229/20 
rw-rw-rw- 229/20 
rw-rw-rw- 229/20 
rw-rw-rw- 229/20 
rv-rv-xw- 229/20 
zw-rv-rv- 229/20 
?v-rv-rv- 229/20 
rv-xw-rv- 229/20 
rv-zw-rw- 229/20 
rv-rw-rv- 229/20 
zv-rv-rw- 229/20 
rw-rv-rv- 229/20 
zw-rw-rv-*229/20 
rw-rv-rv- 229/2 0 
rv-zw-rv- 229/20 
rw-rv-rv- 229/20 
rv-rv-rv- 229/20 
?v-rw-rv- 229120 
rw-rv-zw- 229/20 
rv-rv-rv- 229/20 
rv-rw-rv- 229/20 
rv-rw-rv- 229/20 
rv-rw-rw- 229/20 
rw-rw-rw- 229/20 
vw-rv-rw- 229/20 
rw-rw-xv- 229/20 
rw-rwrw- 229/20 
rv-zw-rw- 229/20 
rw-rw-rw- 229/20 
rw-rw-iw- 229/20 
rw-rv-rw- 229/20 
rv-rw-vw- 229/20 
xw-rw-rv- 229/20 
rv-rw-rw- 229/20 
rw-rw-rw- 229/20 
rw-rv-rv- 229/20 
rw-rv-rw- 229120 
rw-rw-rw- 229/20 
rw-rw-rv- 229/20 
rv-xw-rv- 22 9/20 
xw-rv-rv- 229/20 
rw-rv-rw- 229/20 
xw-rw-rw- 229/20 
rw-rv-rw- 229/20 
rw-rv-rw- 229/20 
rw-rw-rv- 229/20 
zv-rv-rv- 229/20 
rw-rv-rv- 229/20 
rv-rv-rv- 229/20 
rv-rv-rv- 229/20 
rv-rv-rv- 229/20 
rw-rw-rw- 229/20 
rv-rw-rv- 229/20 
rv-rw-rw- 229/20 
rv-rw-rw- 229/20 
rv-rv-rv- 229/20 
rw-rv-rw- 229/20 
zw-rw-rv- 229/20 

.rw-rw-rv- 229/20 
zw-rw-rw- 229/20 
rv-rv-rw- 229/20 
rw-rw-rw- 229/20 
rw-rw-rv- 229/20

35113 Mar 27 15:28 1998 
23506 Mar 27 15:-28 1998 
26353 Mar 27 1S:20 1998 
24601 Mar 27 15:28 1998 
24163 Ma~r 27 15:28 1998 
38471 Mar 27 15:2 1998 
22265 Mar 27 15:28 1998 
23798 Mar 27 15:28 1998 
34091 Mar 27 15:28 1998 
37084 Mar 27 15:28 1998 
29127 Max 27 15:28 1998 
21681 Mar 27 15:28 1998 
28178 Mar 27 15:28 1998 
29419 Mar 27 15:28 1998 
1679 Mar 27 15:28 1998 

33580 Mar 27 15S2 1998 
26353 Mar 27 15:28 1998 
22630 Mar 27 15:28 1998 
29492 Max 27 15:28 1998 
23506 Max 27 15:28 1998 
21389 Mar 27 15:28'1990 
34018 Max 27 15:28 1998 
26353 Mar 27 15:28 1998 
11607 Mar 27 15:28 1998 
28397 Max 27 15:28 1998 
29054 Mar 27 15:28 1998 
33872 Mar 27 15:28 1998 
23871 Max 27 15:28 1998 
49056 Mar 27 15:28 1998 
35770 Mar 27 15:28 1998 
36938 Maxr 27 15:28 1998 
29054 Mar 27 15:28 1998 
41756 Mar 27 15:28 1998 
46136 Max 27 15:28 1998 
83950 Mar 27 15:28 1998 
1168 Mar 27 15:28 1998 

30879 Mar 27 15:28 1998 
28324 Mar 27 15:28 1998 
25915 Mar 27 15:2 1998 
51684 Mar 27 15:29 1998 
23798 Mar 27 15S2 1998 

949 Mar 27 15:2 1998 
1095 Max 27 15:28 1998 

28105 Mar 27 15:28 1998 
3686S Mar 27 15:2 1999 
41391 Mar 27 15:2 1999 
36062 Mar 27 15:28 1998 
3577 Mar 27 15:28 1998 

38106 Mar 27 15:2 1998 
6132 Mar 27 15:2 1998 

31901 Mar 27 15:2 1998 
730 Mar 27 15:28 1998 

29054 Mar 27 15s28 1998 
26937 Mar.27 15:28 1998 
24674 Max 27 15:28 1998 
25988 Mar 27 15:28 1998 
22265 Max 27 15SM 1998 
23725 Max 27 15:28 1998 

584 Max 27 15:28 1998 
25331 Makr 27 15:28 1998 
29711 Mar 27 15:28 1998 
23214 Mar 27 15:28 1998 
26353 Mar 27 15:28 1998 
37668 Max 27 15:28 1998 
24601 Max 27 15:28 1998 
37230 Max 27 15:28 1998 
38544 Max 27 15:28 1998 
21754 Mar 27 15:28 1998 
31901 Mar 27 15:28 1998 
4891 Mar 27 15:28 1998

* /m~np4b/exec/flib/acecol.f 
* /mcnp4b/execlflib/&cecom. f 
* /mcnp4b/exec/flib/acec96. f 
* /mcnp4b/exec/flib/acefcn. f 
* /mcnp4b/exectflib/acefpt. f 
S/mciipdb/sxec/flib/acegam. £ 
* /mcnp4b/axec/flib/acenu. f 
* /mcnp4b/exec/flib/acotbl. f 
* /mcnp4b/exec/flib/acetot. f 
* /mcnp4b/exec/flib/action. f 
./mcmpdb/exec/flib/addtfc. £ 
* /mcnv4b/exec/flib~adviJk. f 
* /mncp4b/exec/flib/amatrx. f 
* /mcnp4b/oxec/flib/angl. f 
* /ucp4b/.xec/flib/arbobv. f 
* Ymcip4b/exec/flib/axis.f.  
* /xcnpdb/exec/flib/&xlabl. f 
* /mcnpdb/aexc/f jib/backup. f 
* /mcnp4b/uaxcI flib/banki 1.  
* /mcnp~blexec/flMb/barplt. £ 
* /mcap4b/aexc/flib/begone. f 
* /zMc4b/exec/fli/binlin. 2 
* /mcnp4b/axec/tlM /binval. f 
* /mcnp4blexec/flMb/blkdat. f 
* /meip4b/exec/flib/brang. f 
* /mcnp4b/exec/tlMb/breh. f 
./ /cpb/.xec/flib/brerns.  
* /ucnp4b/exec/flib/broadn. f 
* /mcnp4b/oxec/flib/calcps. f 
* /mcnV4b/axec/flib/calcva. f 
* /acap4b/exec/fli/celnbr. 2 
* /mcnp4b/oxec/flMb/colvax. I 
* /mcnp4b/ex~c/flib/celarf * 

* /mcnp4b/exec/flib/chekcx.f.  
* /mcnp4b/wxecfflib/chekit. 2 
* /acn4b/exec/fllb/cbgmem. I 
./xcvp4b/xe~c/flib/chkcel. f 

* /mczp4b/.e~c/flib/cbkprb. 2 
* /mcnpdb/exac/f M /chkarc. I 
* /mcnp4b/exac/flib/cbkxsx. 2 
* /mczup4b/*xec/ flib/chqcel. 2 
. /mcqp4b/exec/ flib/chrbel. f 
* /mcrsp4b/exec/fllb/clccbar f 
* /mczpdb/exec/tlLb/colidk. I 
* /mcnpdb/exec/f11b/colidn. £ 
* /mca4b/exec/flib/colidp. 2 
./acnp4b/exsc/flib/colinp. I 
* /xcnp4blexoo/fli/confid. 2 
* /mcnp4b/*xec/tlib/contr I 
* /mcnp4b/axac/flM /covar I 
. /mcr4zp4b/exec/flib/cprinp. f 
* /mczzp4b/.xec/flib/crspro. I 
* /mcnp4b/inxec/flib/crtcze. I 
* /3aap4b/exec/flib/dbin. I 
* /anep4b/exec/flMb/dddet. 2 
* /acnV4b/exec/flib/dddiag. I 
* /mcnp4b/exec/flib/dddlev. £ 
* /mcnp4b/wexc/Ilib/dosef. I 
* /mcnp4b/exec/Ilib/dotpro. I 
.Jucnp4b/axec/flib/dotrcl I 
* /acnp4b/exec/flib/dplinf .  
. lmcqp4b/.xec/flib/dunlev. f 
* /.cnp4b/exec/flib/dxdiag. 2 
* /mcnp4b/exec/flib/dxtran. 2 
* /xmc4b/oxcec/flib/echkcl. f 
* /mcrnp4b/gxec/flib/electr. I 
* /mmpdb/oxec/f M /emaker * 

* /acnp4b/exec/flib/entwwg. I 
* /acnp4b/exec/flib/eqpbbn. 2 
* /mcnp4b/exec/flib/erf2 .2
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MMCPJPMa A.,~ i,~D~- 1; ~UHLE~IM VARWUU~ i-e .I03i20

rw-rw-rw- 229/20 30441 Mar 27 15:28 1998 .1menp4b/oxec/flib/inpert.f 
zw-rw-rv- 229/20 730 Mar 27 15:25 1998 ./MCnp4b/exec/fli~b/±nqire.f 
rw-rw-rw- 229/20 38106 Mar 27 15:28 1998 ./mcnpdb/exec/fI~b/inter.f 
rv-rw-rw- 229/20 33507 Mar 27 15:28 1998 ./incnp4b/exec/flib/Lntjec.f rv-rv-rw- 229/20. 36938 Mar 27. 15:28 1998 ./mcnp4b/oxec/flib/ipbc.f 
rw-rv-rw- 229/20 23068 Mar 27 15:28 1998 */mcmp4b/execfflib/isheet.f 
rw-rw-rv- 229/20 3358 Mar 27 13:28 1998 t/mcnp4b/exac/flib/isoz.f 
rw-rw-rw- 229/20 23871 Mar 27 15:28 1998 I/mcnp4b/exec/flib/inourc.f 
rv-rw-rw- 229/20 32047 Mar 27 15:28 1998 ./mcuptb/exec/flib/isare.f 
zw-rv-Ew- 229/20 87892 Mar 27 15:28 1998 ./mncnp4b/exec/f11b/ita11y.f 
rw-rv-rv- 229/20 38398 Mar 27 15:28 1998 ./mcmp4b/exec/flib/italpr.f 
rw-zw-rw- 229/20 30733 Mar 27 15:29 1998 ./mcrp4b/cxec/fli/iterns.f 
rv-rw-rv- 229/20 30879 Mar 27 15S2 1998 ./abcnp4b/wexe/flib/iwt,,nd.f 
rv-rv-rw- 229/20 40734 Mar 27 15:28 1998 .ftarnp4b/exec/flib/ixadir.f 
rw-rv-rv- 229/20 22922 Mar 27 15:28 1998 ./mcnp4b/9xec/flib/jbin.f 
zv-Ew-rv- 229/20 45260 Mar 27 15:28 1998 .*Iucnpdb/wmc/flib/jdecod.f 
rv-rw-rw- 229/20 44968 Mar 27 15:2 1998 ./Ucmp4b/oxec/flib/luourc.f 
rv-rw-rv- 229/20 24236 Mar 27 15M,28998 ./ucnpdb/.xec/flib/jtsjcpt.f 
rw-rv-rv- 229/20 31171 Mar 27 15:28 1998 f*Ancp4b/exec/flib/kbatch.f 
zv-rw-rv- 229/20 34821 Mar 27 15:28 1998 ./menp4b/wxec/flib/kcalc.f 
rw-rw-rw- 229/20 2336 Mar 27 15:28 1998 ./incnp~b/exec/flib/kdarg.f 
rw-rw-rw- 229/20 2409 Mar 27 15:28 1998 ./mcnp4b/exec/flib/kdata.f 
zv-rw-rw- 229/20 3358 Mar 27 15:28 1998 ./mcnpdb/execiflMb/kldin.f 
rw-rw-rw- 229/20 28470 Mar 27 15:28 1998 ./mcnp4b/exec/flib/knock.f 
rw-rv-rw- 229/20 41464 Mar 27 15:28 1998 ./mcmp4b/exec/flib/)mor.f 
rw-rv-rw- 229/20 43800 Mar 27 15:28 1998 ./mcr~p4b/exec/tfM/kprint.f 
rw-rv-rw- 229/20 35113 Mar 27 15:2 1998 ./ucup4b/exec/flib/kskcyc.f 
rv-rv-rw- 229/20 23944 War 27 1528 1998 ./mucp4b/exec/fli~bksrctp.f 
rw-rw-rw- 229/20 24601 Mar 27 15:28 1998 ./acnp4b/.xec/flib/ktable-f 
rw-rw-rw- 229/20 24601 Mar 27 15:28 1998 h/mip4b/exec/flib/kxray.f 
zw-rw-rw- 229/20 82928 Mar 27 15:28 1998 ./mcup4b/oxec/f11b/landau.f 
rv-rw-nr- 229/20 51903 Mar 27 15:28 1998 ./menp4b/axec/flib/laadet.f 
rv-rv-rw- 229/20 30952 Mar 27 15:28 1998 ./mcnp4b/exac/fl~lb/tcon.f 
zw-vw-nr- 229/20 23433 Mar 27 I5SM 1998 ./mcnp4bfexec/flib/lblocs.f 
rw-xv-rv- 229/20 657 Mar 27 15:28 1998 .1mcnp b/exmc/flib/long.f 
zv-rw-rw- 229/20 28689 Mar 27 15:28 1998 i/mcqp4blexec/flib/levcel.f 
rv-rv-rw- 229/20 31098 Mar 27 15:28 1998 ./inczp4b/exec/flib/1evchk~.f 
rw-rw-rw- 229/20 2482 Nar 27 15:28 1998 ./mcmp4b/exec/f11bI,/geval.f 
rv-rw-rv- 229/20 31317 Mar*27 15:28 1998 ./mcnp4b/exec/flib/likebt.g 
rw-zv-rv- 229/20 803 Mar 27 15:28 1999 ./mcnp4b/exec/flib/Ijuuti.f 
rv-rv-rw- 229/20 27667 Mar 27 15:28 1998 ./ucap4b/wexc/flib/mapmaz.f 
zv-rv-rv- 229/20 1679.Mar 27 15:28 1998 ./mcnp4b/exec/flib/matupy.f 
rw-rv-rw- 229/20 35916 Mar 27 15:2 1998 ./fmcnp4b/exec/flib/mcnp.f 
zv-zw-rw- 229/20 32266 Mar 27 15:28 1998 ./mcanp4b/axec/flib/mcplot~.f 

vw-rwý-rv- 229/20 25915 Mar 27 15S2 1998 ./mcnp4b/axec/flib/mcrun.f 
zw-rw-rw- 229/20 40588 Mar 27 15:28 1998 ./ucnp4b/axec/flib/:acta2.r.f 
rw-rw-zv- 229/20 28397 Mar 27 15:28 1998 ./Manpdbfexec/flib/mctalv.f 
zv-zw-rw- 229/20 61831 Mar 27 15:28 1998 ./mcnpdb/execlflib/mdecod-f 
rw-rw-zw- 229/20 31974 Mar 27 15:28 1998 ./mcnp4b/wmc/flib/mgaool.f 
rw-xw-rw- 229/20 36354 Mar 27 15:28 1998 ./xmcp4b/exec/flib/mgcoln. f zv-rw-zv- 229/20 26937 Mar 27 15:2 1998 ./mcnv4b/exec/flib/mgcolp.f 
rv-zw-ni- 229/20 39128 Mar 27 15:28 1998 ./mczxp4blexec/flitb/mgimps.f 
rv-rv-rw- 229120 34894 Mar 27 15:28 1998 I/ucnp4b/exac/flib/mgxspt~f 
rw-rv-rv- 229/20 25258 Mar 27 25:28 1998 ./mcnp4b/oxec/flib/midjpnt~.f 
rv-rv-rv- 229/20 23068 Mar 27 15:28 1998 */wmcp4b/execiflib/movlat.f 
rv-rw-rw- 229/20 29127 Mar 27 15:28 1998 .Imcnpdblexec/flib/pxes~t.f 
vw-vw-r- 229/20 22630 Mar 27 15:28 1998 imcnv4b/*xec/flib/namchg .f rw-zw-rv- 229/20 24163 Mar 27 15:28 1998 ./mcnp4b/axec/fMi/namrsd.f 

rv-rv-rw- 229/20 37522 Mar 27 15:28 1999 ./mcm4b/excec/f11b/newcdl.f 
zv-rv-rv- 229/20 36573 Mar 27 15: 28998 fImcnp4b/exec/fMl/newcel.f 
rw-rw-rv- 229/20 50443 Mar 27 15:28 1998 fmcncp4blexec/flib/newcrd.f 
rv-rw-rw- 229/20 85702 Mar 27 15:28 1998 ./mcmp4b/*xec/fli/nextit.f 
rw-rw-rw- 229/20 30003 Mar 27 15:28 1998 ./mcnp4b/*xec/fli/norma.f 
rw-rw-rw- 229/20 31463 Mar 27 15:28 1998 ./icnVa4b/exec/flib/nozmh.f 
rv-rw-rw- 229/20 60371 Mar 27 15:28 1998 ./Mcnp4b/&ec/flib,'nxtiel.f 
rw-rw-rw- 229/20 2409 Mar 27 15:28 1998 ,./m~p4b/.xec/flib/nxtaYa. f rw-rw-rv- 229/20 36865 Mar 27 15-:2 1998 ./icnp4b/exec/flib/oldcdl.f 
rv-xw-rv- 229/20 58254 Mar 27 15:28 1998 ./mcnp4b/exec/flib/oldcrd.f 
zw-rw-rv- 229/20 27083 Mar 27 15:-28 1998 ./mmip4b/oxec/flib/autput.f 
rw-rv-rw- 229/20 27375 Mar 27 15:28 1998 ./zcnv4b/oxec/flib/outwwG.f
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zw-rw-rw- 229/20 
rv-rv-rw- 229/20 
rw-rw-rw- 229/20 
rw-zw-rw- 229/20 
rv-rw-rw- 229/20 
rv-rv-rw- 229120 
zw-rv-rv- 229/20 
rw-rw-rw- 229/20 

vw-rw-xw- 229/20 
rw-rw-zw- 229/20 
zw-rw-rw- 229/20 
zv-rv-rv- 229/20 
rw-rv-rv- 229120 
zv-rw-rv- 229/20 
rw-rw-rv- 229/20 
rw-zw-rv- 229/20 
rw-rw-zv- 229/20 
rv-rw-zw- 229/20 
rw-rw-rwz- 229/20 
rw-rv-zw- 229/20 
rw-rv-rv- 229/20 
rw-zv-rv- 229/20 
zv-rw-rv- 229/20 
vw-rw-rv- 229/20 
vw-rw-rv- 229/20 

rv-rv-rv- 229/20 
rv-rw-rv- 229/20 
zw-rw-rv- 229/20 
rv-rw-rv- 229/20 
rw-rw-rw- 229/20 
rv-rw-rv- 229120 
zv-rv-rw- 229/20 
rv-rw-rw- 229/20 
zw-rw-rw- 229/2 0 
rv-rw-rw- 229/2 0 
rv-xv-rw- 229120 
rv-zw-rw- 229/20 
rvzw-r-w- 229/20 
trv-rv-rw- 229/20 
rv-rw-rw- 229/20 
zw-rw-rv- 229/20 
rw-zv-rv- 229/20 
rv-rw-rw- 229/20 
rv-rw-rv- 229/20 
rw-zw-zv- 229/20 
rw-rw-rw- 229/20 
zv-rv-rw- 229/20 
rv-rw-rv- 229/20 
rv-rv-rw- 229/20 
zw-rv-riv- 229/20 
rw-rw-rv- 229/20 
zw-rw-rv- 229/20 
xw-rw-rw- 229120 
rv-rw-rv- 229/20 
zv-rv-rw- 229/20 
rw-rv-rw- 229120 
zw-zw-rv- 229/20 
rw-rv-rw- 229/20 
rv-rv-rw- 229/20 
rw-rw-rw- 229/20 
rv-rv-rv- 229/20 
rw-rw-rv- 229/20 
zw-rw-rw-*229/20 
rw-rw-rv- 229/20 
vw-rw-rw- 229/20 

zw-rw-rw- 229/20 
zw-rw-rw- 229/20 
rv-rw-rw- 229/20 
rw-rw-rw- 229/20 
rw-rw-rw- 229/20

1241 Mar 27 
27448 Mar 27 
25769 Mar 27 
25769 Mar 27 

4891 Mar 27 
23798 Mar 27 
25696 Mar 27 
25331 Mair 27 
28397 Mar 27 
24893 Mar 27 
29930 Mar 27 
27886 Mar 27 
33434 Mar 27 
31025 Mar 27 
26280 Mar 27 
33361 Mar 27 
36938 Mar 27 
40077 M9ar 27 
34456 Matr 27 
32704 Mar 27 
2993 Mar 27 

31974 Mar 27 
30441 Mar 27 
32266 Mar 27 
25112 Mar 27 
38179 Mar 27 
35697 Matr 27 
34456 Mar 27 
31901 Mar 27 
22046 Mar 27 
24747 Mar 27 
46720 Mar 27 
21462 Mar 27 
25039 Mar 27 
27740 Mar 27 

6205 Mar 27 
2117 Mar 27 

23944 Mar 27 
2336 Mar 27 

11826 Mar 27 
24893 Mar 27 
21973 Mar 27 
28251 Mar 27 
25185 Mar 27 
22192 Mar 27 
38690 Mar 27 
30660 Mar 27.  
33945 Mar 27 

6132 Mar 27 
22484 Mar 27 
23944 Mar 27 
22192 Mar 27 
21754 Mar 27 
26353 Mar 27 
23798 Mar 27 
27010 Mar 27 

1679 Mar 27 
730.Mar*27 

23798 Mar 27 
41099 Mar 27 
30149 Mar 27 
29054 Mar 27 

3066 Mar 27 
28981 Mar 27 
32485 Mar 27 
34456 Mar 27 

8030 Mar 27 
6643 Mar 27 

32120 Mar 27 
49129 Mar 27

15:28 1998 
15:28 1998 
15.28 1998 
15:28 1998 
15:28 1998 
I5S2 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15 :28 1998 
15028 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:2 1998 
15:28 1998 
15:2 1998 
15:28 1998 
15:20 1998 
15:28 *1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15S2 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15S2 1998 
15:2 1998 
15:28 1998 
15%28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:2 199g 
15:28 1998 
15:28 1998 
15:M 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
.15:28 1998 
15:2 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998 
15:28 1998

* /mcnpdh/oxec/flib/parsto .f 

* /acnp4b/exec/flib/paxsl .f 
* /mcnp4b/exec/flib/photp. f 
. /mcnp4b/exec/flib/jpathmz. f 
* /mcnpdb/exec/flib/pbldat. f 
* /acnp4b/exec/fli/pconat. f 
* /wcnp4b/oxec/flib/pertub. t 
* /mcnp4b/axec/flib/photot. f 
* /mcnp4b/*x~c/flib/pieces. f 
* /ucp4b/exec/flib/plIn. f 
* /mcp4bfexec/flib/plot2d. f 
* /ucp4b/exec/flib/plotcn. f 
* /mcnp4b/.xec/flib/plotg. f 
* /mcupdb/exec/flib/pltdxt. f 
* /mcnp4b/axec/flib/pltitl.f 
* lmcnp4b/oexc/fli/pltsrf. f 
* /mcnp4b/exectflib/polhed. f 
* /mcnp4b/exec/flib/prhpdf. f 
* /mcup4b/*xec/flib/pr~nv. f 
* /mcnp4b/oxec/flib/prlost. f 
* /.cp4b/exec/flib/prodhh. f 
* /mcnp4b/exec/ flib/prplot. f 
* /wcp4b/ex~c/flib/przdft. f 
* /acip4b/*xec/ flib/pradst. f 
* /acnp4b/axec/flib/prssrj .  
. /zcqp4b/.xec/flib/pra tat. f 
./ucnp4b/*x~a/flib/prtfcc. £ 
* /ucnp4blexec/ flib/psurf. f 
* /mcrap4b/exec/flib/ptfc. f 
* /mcnp4b/exec/flib/ptim~n. £ 
* /ncnV4b/exec/flib/ptost. f 
* /mca~p4b/exec/fMl/ptrak f 
. /mncnp4b/.xec/ flib/pttyin. f 
* /mcnp4b/.xec/flib/putlbl. £ 
* /mcnp4b/exec/fllb/putnq. f 
* /manp4b/*xec/f15Jb/qnc7. £ 
* /bcnp4b/oxec/flib/po1. f 
* /mcnp4b/exec/ flib/qttylu. f 
* /zcnp4b/exec/tlib/quad. f 
* /ucnp4b/exec;flib/quart. f 
* /mcnp4b/exec/flib/randon. £ 
. /mcnp4b/ exec/ flib/ rang. f 
* /mcnp4b/aexc/flib/rdprob. f 
S/zmenp4blexactflib/ref1ec. f 
* /mcnp4b/exec/flib/refpbc. £ 
* /mcnp4b/exec/flib/regulaa.  
* /Rcp4b/exec/fli/rhoden. £ 
* /mcnp4b/exea/flib/ronge. £ 
* /uamp4b/exec/flib/rotau .  
* /mcnp4b/.xec/fllb/rslmaz.  
* /mcnp4b/exec/flib/runtpq. £ 
* /monv4b/*xec/flib/runtvr. £ 
. /awnp4b/oxgc/ flib/ runtpw. f 
* /ucnp4b/*xec/ft~b/mabco1 .  
* /mcmp4b/.xec/ flib/icat. £ 
./=cmV4b/.xec/fliblscatt. f 
* /mcnp4b/.wmc/flib/xcreen. f 
* /mcmp4b/exec/fMi/secnd.f 
.lmeup4b/exec/fli/setcel .  
* /mcnp4b/exec/flib/xetdau. £ 
* /mcnp4b/.xec/flib/mfiles. f 
* /mcnp4b/exec/flib/shade. f 
*/mcnp4b/exectflib/simint. £ 
* imcnp4b/exec/flMb/simplx. £ 
* /mcm 4b/exec/flib/u lag. £ 
* /mcap4b/exec/fli/akcode. f 
* /menpab/exec/flMb/umevev. f 
* /mcnp4b/wxec/flib/umhhtr. f 
* /mcnV4b/exec/flib/suvsrc. £ 
* /mcnp4b/exec/flib/sourcb. f
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rv-rw-rw- 229/20 
rv-rw-rw- 229/20 
rw-rw-rw- 229/20 
rw-rv-rw- 229/20 
rw-rw-rw- 229/20 
rw-rw-rw- 229 /20 
rw-rv-zw- 229/20 
Zv-zw-rw- 22 9/20 
rv-rw-zw- 229/20 
zw-rv-rw- 229/20 
rwVrw-Ew 229/20 
zw-rw-rw- 229/20 
rw-rw-rv- 229/20 
rw-rw-rv- 229/20 
rv-rw-rw- 229/20 
zw-rv-rw- 229/20 
rw-rv-rw- 229/20 
rw-rw-rw- 229/20 
rw-rv-rv- 229/20 
rv-rv-rv- 229/20 
rv-rw-xw- 229/20 
rv-rw-rw- 229/20 
rv-zv-rw- 229/20 
rw-rw-rw- 229/20 
vw-rw-rv- 22 9/20 
vw-rw I rw- 22 9/20 

rw-rv-xw- 229/20 
xv-rv-rv- 229/20 
rw-rv-rv- 229/20 
zw-rw-rv- 229/20 
rv-rw-rv- 229/20 
rw-rw-rw- 22 9/20 
rw-rv-rw- 22 9/20 
zv-rv-zw- 229/20 
zv-rv-zw- 229/20 
Zv-rv-rv- 22 9/20 
rv-rv-rv- 22 9/20 
zw-zv-rw- 229/20 
rv-rv-rw- 229/20 
rw-rv-rw- 229/20 
rw-rw-rw- 229/20 
rw-vw-rv- 229/20 
xv-zw-rv- 229/20 
rv-zw-zv- 229/20 
zw-rw-rv- 229/20 
rv-rv-rw- 229/2 0 
xw-rv-rv- 229/20 
rv-rv-rv- 229/20 
rv-rw-rw- 229/20 
rw-rw-rw- 229/20 
zw-rv-rv- 229/20 
rv-rw-rw- 229/20 
rv-rw-rw- 2-29/20 
rw-zw-rv- 229/20 
rw-rw-zv- 229/20 
rw-rw-rw- 229/20 
zv-gv-rv- 229/20 
zw-rw-rv- 229/20 
rw-rv-rw- 229/20 
rw-rw-rv- 229/20 
rw-rv-rv- 229120 
rw-rw-rv- 229/20 
rw-rw-rv- 229/20 
rw-rw-rv- 229/20 
rv-rw-rw- 229/20 
zw-rv-rv- 229/20 
rx-----229/20 

rwxr-xr-x 229/20 
rmwx-xr-x 229/20 
rw-rv-zw- 229/20

21535 Mar 27 
23287 Mar 27 
25258 Mar 27 
25842 Mar 27 
39858 Mar 27 
24601 Mar 27 
21097 Mar 27 
24236 Mar 27 
25185 Mar 27 
278B6 Mar 27 
389D9 Mar 27 
27010 Mar 27 
26645 Mar 27 
36938 Mar 27 
23360 Mar 27 
39931 Mar 27 
31828 Mar 27 
36573 Mar 27 
29711 Mar 27 
49056 Mar 27 
47377 Mar 27 
26061 Mar 27 
34091 Mar 27 
26499 Mar 27 
21462 Mar 27 
26864 Mar 27 
27302 Mar 27 
22849 Mar 27 
32266 Mar 27 
24382 Mar 27 
21024 Mar 27 
26207 Mar 27 
32120 Mar 27 
43800 Mar 27 
25477 Mar 27 
34018 Mar 27 
32850 Mar 27 
27667 Mar 27 
27521 Mar 27 

438 Mar 27 
25185 Mar 27 
36354 Mar 27 

1898 Mar 27 
22703 Mar 27 
22265 Mar 27 
22776 Matr 27 
43143 Mar 27 
24163 Mar 27 
33288 Mar 27 
24090 Mar 27 
28032 Mar 27 
22119 Mar 27 
24966 Mar 27 
30806 Mar 27 
30733 Mar 27 
24236 Mar 27 
28324 Mar 27 
31390 Mar 27 
24747 Xar 27 
22484 Mar 27 
32339 Mar 27 
7154 Mar 27 

25696 Mar 27 
1241 Mar 27 

11826 Mar 27 
39128 Mar 27 
1396 Mar 1 

188416 Mar 27 
38920 Mar 27 
74991 Mar 27

15S2 1998 ./mcip4b/exec/f11b/source.f 
15:28 1998 ./mcrjp4b/aexc/flib/sourck.f 
15:28 1998 ./mcnp4b/exec/flib/spec.f 
15:28 1998 ./mcnp4b/exec/fli/splina. f 
15:28 1998 ./mcnp4b/exec/flib/sprob.f 
15:28 1998 ./mcnpdb/exec/flib/sqqint.f 
15:2 1998 ./mcnp4b/axec/flib/xrcdx.f 
15:28 1998 ./mcnp4b/xcec/flib/srcsrf.f 
15:28 1998 ./mcnp4b/wectflib/aread.f 
15:28 1998 lmacp4b/exec/flib/samsrc.f 
15:28 1998 I/mcnp4b/exec/flib/startp.f 
15:28 1998 ./mcnp4b/exec/flLb/utatus.f 
15:28 1998 ./ucnp4b/exec/flib/ottop.f 
15:28 1998 ./acnp4b/axec/flib/stuff.f 
15:28 1998 ./mcnp4b/exec/tlib/sufwrt.f 
15:28 1998 Yluzw4b/exwc/flib/s,,-ry. f 
15:23 1998 ./innpdb/exac/flib/aurfac.f 
15:28 1998 ./mcnpdb/exec/tlib/surxrc.f 
15:28 1998 ./mcnp4b/exec/flib/talloc~f 
1528 1998 ./ucnp4b/oxec/flib/tally.f 
15:28- 1998 ./mcip4b/exec/flib/tallyd.f 
15:28 1998 I/mcnp4b/exac/flib/tallyh. f 
15:28 1998 ./mcnp4b/execi'flib/tallyp.f 
15:28 1998 ./mcnpdb/execlfllb/tallyq.f 
15:2 1998 Imcnp4b/exec/flib/tallyx.ft 
15328 1998 ./mcnp4b/exec/flib/talph.f 
15t28 1998 ./ucnp4b/wtec/flib/talshf.f 
15:28 1998 ./menp4b/exec/flib/tarea. f 
15:28 1998 ./mcnv4b/exac/flib/tekdvr.f 
15:28 1998 ./mcnp4b/exec/flib/tgtvel.f 
15:28 1998 ./mcnp4b/oxec/f1lb/timinnt.f 
15:28 1998 ./mc 4b/mxccflib/torus.f 
15:28 1998 ./mcnptb/wcee/flSib/tpefil.f 
15:29 1998 ./acnp4Wwmc/flib/tracjc.f 
15:28 1998 ./mcnp4b/exec/flib/tranum.f 
15:2 1998 I/acnpdb/&xec/f11b/trfmnat.f 
15:28 1998 I/acnV4b/exec/flib/trfsrf.f 
15:28 1998 I/mcnp4b/execlfllb/trnspt.f 
15:28 1998 ./acnp4b/exec/flib/ttbr.f 
15S2 1998 ./mcnp4b/exec/f11b/ttyint.f 
15:28 1998 ./mcrV4b/exec/flib/ut~llg.f 
15:28 1998 */mcnp4b/wxec/flib/uniiaz.f 
15:28 1998 ./mcnp4b/wmc/flib/unique.f 
15:28 1998 ./mcupdb/xeo/fllb/uplev.f 
15:29 1998 ./menp4b/ xc/tlib/uplpos.f 
15:2 10998 t/mnpdb/*xec/flib/utask.f 
15:28 1998 */acnp4b/exec/fllbviewz.f 
15:28 1998 ./mcnp4b/exec/flib/voLdcd.f 
15:2 1998 ./mcnp4b/exec/flLb/volume. f 
15:29 1998 ./mcmp4b/exec/flib/vtask.f 
15:29 1998 ./acnp4b/*xec/f11b/wgtu1.f 
15:28 1998 ./acnpdb/oxec/flib/wgtwwg.f 
15:2 1998 ./mcnp4b/*xsc/flib/wrwzxa.f 
15:28 1998 ./mcnp4b/axec/flib/wtcalc.f 
15:28 1998 ./zacup4b/exec/flib/wtmult.f 
15:28 1998 ./uanp4b/xec/flib/wtwndo.f 
15:2 1998 ./mcnpdb/exac/flib/wwfile.f 
15:2 1998 ./mcnp4b/oxec/flib/wwval.f 
15:28 1998 ./mcnp4b/exec/f11b/xact.f 
15:28 1998 ./ cupb/exec/tlib/xsec.f 
15:28 1998 ./mcnV4b/exec/fl~b/xageu.f 
15:28 1998 ./mcnp4b/aewc/flib/xsprmr.f 
15.28 1998 ./mcnp4b/axec/fl~b/yjpbmsp.f 
15:28 1998 ./mcip4b/execlfl~b/zaid.f 
15:28 1998 ./acnp4b/exec/flib/zbldat.f 
15:28 1998 ./mcnp4b/*xec/f11b/mcnpc.c 
13:23 1996 ./mcnp4b/exec/inpOl 
15:28 1998 ./mcnp4b/wxec/moaetup 
14:57 1998 ./mcnp4b/exec/mcsotup.for 
15:48 1998 ./mcnp4biaxec/inutall.log
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MfCNP4B2 Qualification Report 3D033-2003 Rev- 01 

rwxrwxrwx 229/20 1458176 Mar 27 15:39 1998 ./mcnp4b/aexc/mcnP 
rwxr-xr-x 229/20 4871 Mar 27 14t57 1998 ./mcnp4b/exee/runpraad 
rwxr-xr-x 229/20- 3264 Mar 27 14:57 1998 ./mcrip4b/exec/rwnprob 
rwxr-xr-x 229/20 22914 Mar 27 14:57 1998 ./mcnp4b/axec/testdir 
rwxr-xr-x 229/20 196608 Mar 27 14:57 1998 ./mcnp4b/.xec/testinp.tar 
rwxr-xr-x 229/20 262144 Mar 27 14:57 1999 ./mcnp4b/exec/testmaae 
rwxr-xr-x 229/20 235520 Mar 27 14:57 1998 ./mcnp4b/inxec/testmctl.hp 
rwxr-xr-x 229/20 2097152 Mar 27 14:57 1998 ./monp4b/exec/tentoaaf 
zwxr-xr-x 229/20 2048000 Mar 27 14:57 1998 ./m ua4b/axec/testoutp.hp 
rwxr-xr-x 229/20 2918 Mar 27 14:57 1998 */,ncnp4b/.xec/niSTALL.FIX.old 
rwx ---- 229120 1963 Mar 2 12:09 1996 ./mcnp4b/exec/iup02 
gwxr-xr-x 229/20 51042 Mar 27 14:58 1998 .imnpdb/exec/makxs .id 
rw-rv-rw- 229/20 6924 Mar 27 15:28 1998 Yjmcp4b/exec/patchf 
rwxr-xr-x 229/20 8443 Mar 27 14:58 1998 ./mcnp4b/oxec/prpr.id 
rw-rv-rw- 229/20 137 Mar 27 15:28 1998 ./zacnp4b/.xec/patchc 
rwxr-xr-x 229/20 135168 Mar 27 15:28 1998 Y7mcnp4b/axec/makxsf 
zvxr-xr-x 229/20 258048 Mar 27 15:28 1998 ./mcnp4b/exec/prpr 

rwmerwx 229/20 0 Mar 27 15:39 1998 ./wnptb/exec/olilb 
rv-rw-rw- 229/20 4348 Mar 27 15:28 1998 .Imcmp4b/exec/olib/abvalu.o 
zv-rw-rw- 229/20 9816 Mar 27 15:29 1998 ./mcn~p4b/execioMi/acecas.o 
rw-rw-tw- 229/20 6356 Mar 27 15t29 1998 f/amVpb/exec/*lib/*cecol.o 
rw-rw-rw- 229/20 1724 Mar 27 15S2 1998 ./mcnp4biexec/*lib/acecos.o 
rw-rw-rw- 229/20 2540 Mar 27 15:29 1998 ./mcnp4b/*xec/olib/aceoU6.o 
zv-rw-zw- 229/20 1644 Mar 27 15:29 1998 ./mcupdb/execaolib/acefcfl.o 
zw-rw-rw- 229/20 2328 Mar 27 15:29 1998 ./mcnv4b/oxec/olib/acefpt.o 
rw-rw-rv- 229/20 8868 Mar 27 15:2 1998 ./mcnp4b/exec/ali/acegam.o 
rw-rv-rv- 229/20 1298 Mar 27 15:29 1998 ./aonp4b/*xec/oltbacentl.* 
zw-rw-zw- 229/20 1432 Mar 27 15:29 1998 ./mcnpdb/exec/olib/acetbl.o 
rw-rw-rw- 229/20 6300 Mar 27 15:29 1998 I/mcvp4b/exec/*lib/&cotot.o 
rv-rw-rw- 229/20 16440 Mar 27 15:29 1998 IJmcnp4b/oxec/olib/action.o 
zv-rv-rw- 229/20 4780 Mar 27 15:29 1998 ./mcnV4b/exec/olib/addtfc.o 
zv-rw-rw- 229/20 1320 Mar 27 15:29 1998 ./mcnv4bf.xec/olib/adwLik.o 
rv-rv-rw- 22%/20 2684 Mar 27 15:29 1998 I/mcnV4b/=*ca/olib/amatrx.* 
rv-rw-zv- 229/20 3148 Mar 27 15:29 1998 ./mcnp4b/exec/alib/angl.o 
rw-rw-rw- 229/20 964 Mar 27 15:29 1998 ./mcnp4b/exec/olib/arbobv.o 
rv-rw-rw- 229/20 4312 Mar 27 15:29 1998 ./mcnp4b/exec/alib/axix.o 
rw-rw-xw- 229/20 4732 Mar 27 15t29 1999 ./ucmp4b/aexclo11baxlabl.o 
rw-zw-rv- 229/20 1444 Mar 27 15:29 1998 . /aop4b/*x~c/qllb/backup.* 
Zv-rw-rw- 229/20 4356 Mar 27 15:29 1998 ./acnp4b/.xoclolib/bankit.o 
rw-rv-vw- 229/20 1372 Mar 27 15:29 1999 ./zwmp4b/*exia/olilh/barplt.o 
rw-xv-rv- 229/20 1344 Mar 27 15:29 1998 ./aenp4b/exec/olib/begona.o 
rw-rv-rv- 229/20 10932 Mar 27 15:29 1998 */2nanp4b/execiolib/biflhif.o 
zw-zv-rv- 229/20 4320 Mar 27 15:29 1998 ./ucnp4b/aexc/alib/bin*ýal.o 
rw-rv-rv- 229/20 4228 Mar 27 15:29 1998 ./mcrnp4b/&xec/olLb/blkdat.o 
rw-rw-rv- 229/20 5696 Mar.27 15:29 1998 ./ucnp4b/oexciollb/brang.o 
!w-rw-rv- 229/20 5824 Mar 27 15:29 1998 ./znonp4b/exec/lclb/brem.o 
rv-rv-rw- 229/20 ,6252 Mar 27 15:29 1998 ./mcnp4b/exec/olib/brema.o 
vw-rv-rw- 229/20 2080 Mar 27 15S2 1998 ./ucnVlb/imxec/olib/broadfl.o 

zw-rw-rw- 229/20 12636 Mar 27 15:29 1998 ./5wp4b/*xec/olib/calcps.o 
rw-zv-rw- 229/20 7820 Mar 27 15:29 1998 ./mczW4b/.xec/ol~b/calcva.o 
rw-rw-rv- 229/20 6740 Mar 27 15:29 1999 ./mcup4b/exec/olib/celnbr-o 
zw-rv-rv- 229/20 6040 Mar 27 15:29 1999 */.cnp4b/.Xmclolib/ce1pXr.0 
rw-rw-zv- 229/20 15868 Mar 27 15:29 1998 ./mcnplb/.xec/olLb/Celnrf.o 
rv-rv-zw- 229/20 12552 Mar 27 15:30 1998 ./mcnp4b/exec/olib/chekcs.o 
vw-rv-rw- 229/20 54648 Mar 27 15:30 1998 ./ cpb/exec/ollbtchokit.o 

rw-rv-rw- 229/20 1628 Mar 27 15:M 1998 ./mcnp4b/exec/o Mb/chgmem.o 
rw-rw-rw- 229/20 3984 Mar 27 15:3 1998 f/acnp4b/oexc/olib/chkcel.o 

vw-rw-rw- 229/20 3376 Mar 27 15:30 1998 ./mcnp4b/execfolib/chkprb.o 
zw-rw-rw- 229/20 5144 Mar 27 15:30 1998 ./3cnp4b/execfolib/chksrc.o 
rw-rw-rv- 229/20 16252 Mar 27 15:30 1998 ./ucnp4b/exec/olib/chkxua.o 
rv-rv-zv- 229/20 1716 Mar 27 15:30 1998 .*/mcnp4b/xec/olib/chqcel. o 
rv-xv-rw- 229/20 1132 Mar 27 15:30 1998 ../mcnpdb/exec/olib/chrhol.o 
rw-rw-rw- 229/20 1848 Mar 27 15:30 1998 ./mcnp4b/exec/olib/ckchar.o 
rv-rv-rw- 229/20 3880 Mar 27 15030 1998 */mcnp4b/exec/olib/colidk-e 
rw-rv-rw- 229/20 7440 Mar 27 15:30 1998 */mcnp4b/exec/olib/co~lidn.o 
zw-rv-zw- 229/20 7744 Mar 27 15:30 1998 */ -x4b/excc/*lib/ccli4p.o 
rw-rw-rw- 229/20 10488 Mar 27 15:30 1998 *jmcnp4b/exec/olib/colJinp.o 
rw-rw-rv- 229/20 2472 Mar 27 15:30 1998 */mcnp4b/exectollb/conffid.o 
rw-rw-rw- 229/20 5244 Mar 27 15:30 1998 */mcnp4blexeictolib/contr.o 
rw-rw-rw- 229/20 1976 Mar 27 15:30 1998 ./uanp4b/oxec/olib/covar-o
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xw-rv-rw- 229/20 
,rw-rw-rw- 229/20 
rw-rw-rw- 229/20 
rw-rv-rw- 229/20 
rw-rv-rw- 229/20 
rw-rw-rv- 229/20 
rw-rw-rv- 229/20 
rv-rw-rw- 229/20 
zv-rv-zw- 229/20 
zw-rv-rv- 229/20 
rw-rw-rw- 229/20 
rv-rw-zv- 229/20 
rv-rw-rv- 22 9/20 
rv-rv-rv- 229/20 
rw-rw-rv- 229/20 
vw-rv-rw- 229/20 

rw-rv-rv- 229/20 
rw-rw-rw- 229/20 
rv-rv-rw- 229/20 
?v-rv-rw- 229/20 
rv-rv-rv- 229/20 
zv-rw-rw- 229/20 
zw-.rv-rw- 229/20 
rw-rv-rw- 229/20 
rw-rv-rw- 229/20 
rw-ZV-rV- 229/20 
zv-zv-rw- 229/20 
rv-rv-rw- 229/20 
rw-rw-rv- 229/20 
rv-rw-rw- 229/20 
rv-rv-rw- 229/20 
zw-zw-zv- 229/20 
zv-rw-zv- 229/20 
zw-zw-zw- 229/20 
rw-rw-rw- 229/20 
!w-rv-rw- 229/20 
zw-zw-rv- 229/20 
rv-rv-rv- 229/2 0 

rw-rw-rv- 229120 
rv-r-zv-229/20 

..v.-r-.rv- 229/20 

zv-rw-rw- 229/20 
xv-rw-rw- 229/20 
zv-rw-rw- 229/20 
rw-rv-zw- 229/20 
vw-v-rw- 229/20 

zrw-rv-rw- 229/20 
rw-rv-rv- 229/2 0 
rv-rw-rv- 229/2 0 
xw-rw-rw- 229/20 
rv-rw-rw- 229/20 
rw-rv-gw- 229/20 
rw-zv-zv- 229/20 
rw-rw-rw- 229/20 
rw-xv-rw- 229/20 
rw-rw-rw- 229/20 
iV-zw-rv- 229/20 
rv-rv-rv- 229/20 
rw-rv-rw- 229/20 
rv-rv-rv- 229/20 

r-vz-229/2 0 
rw-rv--rv-w 229/20 

rv-rw-rv- 229/20 
rv-rv-rv- 229/20 
rw-rv-zv- 229/20 
rw-rv-rw- 229/20 
zv-rw-rv- 229/20

7868 Mar 27 15:30 1998 
576 Mar 27 15:30 1998 

7176 M~ar 27 15:30 1998 
2700 Mar 27 15:30 1998 
2220 Mar 27 15:3 1998 
6328 Mar 27 15:30 1998 
1700 Mar 27 15:3 1998 
1708 Mar 27 15:30 1998 
580 Mar 27 15:30 1998 

3012 Mar 27 15:30 1998 
8428 Mar 27 15:3 1998 
1780 Mar 27 15:30 1998 
7116 Mar 27 15:30 1998 
8476 Mar 27 15:30 1998 
1436 Mar 27 15:30 1998 
7912 Mar 27 15:30 1998 
8468 Mar 27 15:30 1998 
1444 Mar 27 15:30 1998 
9176 Mar 27 15:31 1998 
1824 Mar 27 15:31 1998 
1744 Mar 27 15:3r~ 1998 
3216 Mar 27 15:31 1998 
1892 Ear 27 15:31 1998 
3892 lKar 27 15:31 1998 
2980 Mar 27 15:3 1998 
9984 Mar 27 15:31 1998 

10012 Mar 27 15:3 1998 
2048 Mar 27 15:31 1998 
5628 Mar 27 15:31 1998 
2292 Mar 27 15S3 1998 
3260 Mar 2? 15:31 1998 
1196 Mar 27 15:31 1998 

17004 Mar 27 15:3 1998 
1536 Mar 27 15:31 1998 

10360 Mar 27 15:31 1998 
1412 Mar 27 25:31 1998 
1304 Mar 27 15:31 1998 
2536 Mar 27 15:31 1998 
2264 Mar 27 15:31 1998 
2496 Mar 27 15:3 1998 
3840 Mar 27 15:31 1998 
2992 Mar 27 15:3 1998 

676 Mar 27 15:31 1998 
576 Mar 27 15:31 1998 
644 Mar 27 15:31 1998 
964 Mar 27 15:31 1998 
660 Kar 27-15:31 1998 
916 Mar 27 15:31 1998 

1424 Mar 27 15:31 1998 
4152 Mar 27 15:31 1998 

15540 Mar 27 15:31 1998 
1520 Mar 27 15:3 1998 

528 Mar 27 15:31 1998 
5480 Mar 27 15:31 1998 
808 Mar 27 15:31 1998 

1060 Mar 27 15:3 1998 
3308 Mar 27 15.31 1998 

596 Mar 27 15:3 1998 
596 Mar 27 15:31 1998 
664 Mar 27 15:3 1998 
668 Mar 27 15:3 1998 
528 Mar 27 15:31 1998 
624 Mar 27 15:31 1998 
528 Mar 27 15:3 1998 
528 Mar 27 15:3 1998 

1120 Mar 27 15:31 1998 
528 Mar 27 15:31 1998 
600 Mar 27 15:3 1998 
584 Mar 27 15:31 1998 

1144 Mar 27 15:31 1998

./mcnp4b/exec/olib/cprinp.o 
* /=mcp4b/exec/olib/crspro.o 
* /acnp4b/exec/olib/crtcze .0 
* /mcnp4b/wxec/olib/dbmin. 0 
./mcap4b/exec/olib/dddet.o 
* /mcnp4b/exec/olib/dddiag;.o 
* /ucnp4b/exec/olib/dddlev.o 
* /macp4b/exec/olib/dosef.o 
* /m~cpdb/exec/alib/dotpro.o 
* /mcup4b/.xec/ollb/dotrcl .0 
.Imanp4b/exec/olib/dplinf .0 
* /mczp4b/exec/olicb/dlev. 0 
* /mczp4b/.xec/olib/dxdiag .0 
* /mcnp4b/exec/olib/dxtran .0 
* /monp4b/exac/olib/echkcl .0 

* /mcnpdb/exmc/olib/rnaker. 0 
. /mcnp4b/exec/oll/entwwg .0 
* /zmcp4b/exac/olib/eczpbbn.o 
* /Ncnp4b/exec/olib/erf 2.o 
* /mcnp4b/wxga/o11b/ergimp. 0 
.fr=Wn4b/mlpmc/olib/erprne .0 
* /mcmp4b/exec/olib/errbar. a 
* /manp4b/execfoli/errprn. a 
./mcup4b/exec/olib/esloss .0 

* /acp4bfgxec/oMi/eventp.o 
./mcnp4b/*xeaolLb/wexmeu.0 
* /mc~p4b/exec/ol1b/exmq.  

* an4b/.xec/olib/exord.o 
* /ncpdb/exec/olib/exordp. 0 
* /mcmp4b/exec/olib/expire.o.  
S/mcnpdb/exec/alib/expirx.o 
* /mcnp4b/exeo/olib/wqmug.o 
* /mczp4b/ex~c/ollb/extran.o 
./mcrap4b/execoMl/.xtrct.o 
* /manp4b/exec/olib/faxtdr. a 
./mcnp4b/xec/olib/ffetch.o 
./mcnp4b/exec/olib/findel .0 
* /.npdb/sxec/ollb/flndlv.o 
./xcipdb/exscloliblfinpht.o 
* /mcnp4b/.xeclolilbforcol .0 
./mcnp4b/axec/o M /f abort. 0 
./innp4b/exec/olib/gacwk.o 
./m~np4b/.xwc/olib/gclk. o0 
./ucnpfb/exec/oMi/golrwkc.0 

* /mcinp4b/wxoc/olib/gclwk. 0 
./mcp4b/sxec/olib/gdawk.o 
./memp4b/axec/olib/gatem.  
./mcmpdb/xgec/olib/qetidt.o 
* /mcnp4b/ewc/ol1b/getxa .0 
. /mcn~p4b/exec/olib/getxst. 0 
* /ucMpb/.x~c/olib/gfa. a 
.Iaonp4b/.xec/olib/ginlc .0 

/ma4b/axec/olib/gmgww.o 
/mcnp4b/*x~c/olib/gopks o0 
./mcnp4b/wxec/oMi/gopwk. 0 
* /mcp4b/exec/olib/gpl .0 
.lacp4b/exec/olib/gqaf .0 
* /cucp4b/exec/olib/grqlc.o 

/mnpb/exec/olib/gachh.o 
./acnpdb/wxec/olib/gschup.o 
./acnp4b/.xea/olMb/gxcbxp. 0 
./mcnp4b/exec/olib/gscr.o 
* /zcnp4b/exec/olib/gsda .0 
* /uanp4b/exec/olib/gselnt .0 
./mcup4b/axec/olib/anfaci .0 
./ucnp4b/.xec/olib/qsfaiB.o.  
.Imcnp4b/exeo/olib/gsln. 0 
./mcnp4b/axec/olib/gslwxc.o 
./acnVdb/exec/olib/qswlci .0
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rw-rw-rw- 2291~20 
zw-rv-rw- 229/20 
zw-rv-rw- 229/20 
rw-rw-rw- 229 /20 
zv-rv-rw- 229/20 
rv-rw-rv- 229/2 0 
rv-rw-rv- 229/20 
zv-rv-rv- 229f20 
rv-rw-rv- 229120 
rv-rw-rw- 229/20 
zv-rw-rv- 229/20 
rw-rv-rv- 229/20 
rw-rv-rv- 229/20 
rv-rv-rw- 229/20 
rv-rw-rv- 229/20 
rv-rw-rv- 229/20 
rv-rw-rw- 229/20 
rw-rw-rv- 229/20 
rw-rv-rv- 229/20 
zv-rv-rv- 229/20 
rv-rv-rw- 229/20 
zv-rw-zw- 229/20 
zw-gw-rv- 229/20 
rv-rv-rv- 229/20 
gv-rw-rv- 229/20 
rw-rw-rv- 229/20 
rw-rw-rw- 229/20 
rw-rw-rv- 229/20 
rw-rw-rw- 229/20 
rv-rv-rw- 229/20 
zv-rv-rv- 229/20 
rv-rv-rv- 229/20 
rw-rw-tv- 229120 
rv-zv-rw- 229/20 
zw-rv-rw- 229/20 
rw-rv-rw- 229/20 
rw-rv-rw- 229/20 
zw-rw-rw- 229/20 
zv-rw-rw- 229/20 
rv-rv-rv- 229120 
rv-rv-rv- 229/20 
zv-rv-zv- 229/20 
rw-rw-zw- 229/20 
rw-rv-rw- 22 9/20 
rv-rw-rv- 229/20 
rv-rw-rw- 229/20 
rw-zw-rw- 229/20 
rw-rw-rw- 229/20 
zw-rw-gv- 229/20 
rv-rw-rw- 229/20 
rv-rw-rV- 229/20 
rw-rw-rw- 229/20 
rw-rw-rw- 229/20 
rw-rw-xw- 229/20 
rw-rv-rw- 229/20 
rv-zw-rw- 229/20 
rv-rw-rv- 229/20 
rw-rw-zv- 229120 
rw-rv-rw- 229/20 
rw-rw-nv- 229/20 
rw-rv-rv- 229/20 
rv-rv-rv- 229/20 
rw-rw-rw- 229/20 
rw-rw-rw- 229/20 
rv-rw-rv- 229/20 
rv-rw-rw- 229/20 
rw-rw-rv- 229/20 
zv-zv-rv- 229/20 
rv-iv-rv- 229/20 
rv-rw-rv- 229/20

1120 Mar 27 15:31.1999 
528 Mar 27 15:31 1998 
608 Mar 27 15:31 1998 

1648 Mar 27 15:31 1998 
740 Mar 27 15:31 1998 

2604 Mar 27 15:31 1998 
892 Mar 27 15:31 1998 

7164 Mar 27 15:31 1998 
1248 Mar 27 15:31 1998 
1369 Mar 27 15:31 1998 

984 Mar 27 15:31 1998 
3152 Mar 27 15:31 1998 
1200 Mar 27 15:32 1998 
1060 Mar 27 15:32 1998 
1760 Mar 27 15:32 1998 
1664 Mar 27 15:32 1998 

10948 Mar 27 15:32 1998 
4316 Mar 27 15:32 1998 
3044 Mar 27 15:32 1998 

15540 Mar 27 15:32 1998 
5076 Mar 27 51532'1998 
804 Mar 27 15:32 1998 

8908 Mar 27 15:32 1998 
5708 Mar 27 15:32 1998 
9840 Mar 27 15:32 2998 
1684 Mar 27 15:32 1998 

880 Mar 27 15:32 1998 
2840 Mar 27 15:3 1998 
9800 Mar 27 15:32 1998 

41336 Mar 27 15:32 1998 
15572 Mar 27 15:32 1998 

4828 Mar 27 15:3 1998 
10608 Mar 27 15:32 1999 
14216 Mar 27 15:32 1998 

2028 Mar 27 15:32 1998 
12888 Mar 27 15:33 1998 
20216 Mar 27 15:33 1998 
1624 Mar 27 15:3 1998 
7104 Mar 27 15S3 1998 
9748 Mar 27 15:33 1998 
1736 Mar 27 15:33 1998 
1044 Mar 27 15:33 1998 
1520 Mar 27 15:33 1998 
4288 Mar 27 15:33 1998 

17200 Mar 27 15:33 1998 
20580 Mar 27 15:33 1998 

9900 Mar 27 15:33 1998 
4292 Max 27 15:33 1999 
4720 Mar 27 15:33 1998 
3540 Mar 27 15:33 1998 

44548 Mar 27 15:33 1998 
27100 Mar 27 15:33 1998 

4912 Mar 27 15:33 1998 
3616 Mar 27 15:33 1998 

676 Mar 27 15:3 1998 
4124 Mar 27 15:33 1998.  
3660 Mar 27 15:33 1998 
716 Mar 27 15:3 1998 

6444 Mar 27 15:33 1998 
816 Mar 27 15:33 1998 

5368 Mar 27 15:33 1998 
1396 Mar 27 15:3 1998 
8636 Mar 27 15:33 1998 

20272 Mar 27 15:28 1998 
5588 Mar 27 15:3 1998 
4376 Mar 27 15:33 1999 
7368 Mar 27 15:33 1998 
9688 Mar 27 15:33 1998 

18816 Mar 27 15:34 1998 
6392 Mar 27 15:34 1998

* /mcnp4b/axec/olib/qstxci .0 
* /mcnp4b/exec/olib/gatxfp.o 
l mc~p4b/exec/olib/gsvp. 0 
*/mc~p4b/uxec/olib/gswkwn. o 

* /monp4b/exec/olib/gswn.o 
. /mcnp4b/exec/olib/gtx. o 
* /=mc4bfexec/olib/guwk. 0 
* /rcnp4b/exec/olib/gxaxia .0 
*/mcnp4b/*xec/oljb/gxhome .o 
*/mcnpdb/`,xec/olib/gxlims .o 
*/mcnpdb/oexc/olM/gxoff o 
* /menp4b/exec/olMb/gxon .0 
* /mcnp4b/oxec/olMb/gxquit.o 
* /mcnv4b/exec/ollb/gxskiV. 0 
* /mcnip4b/exec/olib/hqram. a 
.1mczap4b/exec/olib/hpsort.o 
* /MCnVQ~/*xec/*lib/hztory. 0 
./mcpp4b/axec/olib/ibldat .0 

* /mcnp4bfexec/alib/igeo=.  
./mcnpdb/exec/olib/±mcn. a 
* /mcap4b/exec/olib/inpert.o 
* /mcnp4b/exec/olJib/inqir*.* 
* /acnp4b/exar/olib/inter. 0 
* /uanp4b/exec/olib/intmec.o 
* /ucupdb/axec/olib/ipbe. 0 
* /mcnp4b/exec/olib/jsbeet. C 
. /mczp4b/exec/olib/i9*u .0 
* Imcrnp4b/exec/olib/isourc .0 
* /mcap4b/exec/olib/1uarc .0 
. /mnp"b/exec/ol~b/italjy. o 
. /nmcp4b/.xec/olM/italpr o0 
./Jmcnvdb/exec/allb/ite. so 
. /amanp4b/exec/olib/iwtwnd. a 
./uanp4b/axec/olib/ixsdir. 0 
/mcrnp4b/exec/olib/jbin. * 
/mcrnpdb/exec/olLb/ Jdecod. o 

*/nmcp4b/exec/olib/ jsourc ..o 
./ucup4b/@xec/olib/5tskpt .0 
./uczw4b/exec/olib/kbatch.o 
./mcnp4b/exec/olLb/kcalc.o 
./mcnp4b/sxec/olib/kdarg. a 
./.cmpdb/exec/olib/kclata.o 
" /mcnpdb/exec/*lib/3clein.o 
"* /xMeu4b/exec/olib/laock. o 
"/Acnpfb/exec/olib/knorm. a 
./manp4b/oxec/olib/kprint. 0 
./310p4b/exec/olib/kskcyc. 0 

/nn4b/wxoc/olib/ksrctp.o 
./mcnV4b/exec/olib/ktable .0 
./mcnp4b/exec/ollbflcxray. 0 
./McnV4b/*xec/*1±b/1andau. a 
* /Mcap4b/exec/olib/landct. a 
./mcnp4b/*x~c/ol~b/latcon.o 
* /mcn4b/exec/olib/ ibloca .o 
* /menp4b/aexc/olib/leng .0 
-/aicnp4b/wxec/olib/levce. o0 
* /uczp4b/exec/olib/levchk. 0 
/mcnp4b/.xec/olib/lgeval .0 
/uanp4b/exec/olib/likebt o0 

* /mcap4b/axec/olib/ljusti.o.  
./mcnpdb/exec/olib/mapmz .0 
./ucny4b/axec/olib/matzpy.o 
./mcnp4b/axec/olib/mcnp.o 
* /mcnp4b/axwc/olib/mcnipc. 0 
./mcnp4b/oxec/olib/mcplot .0 
* /Mcnp4b/oxec/olib/mcrlm .o 
" /ucm4b/exec/o11b/actar. o0 
" /mcrp4b/exec/olib/mctalw. 0 
-/ , p4b/exec/olib/mdecod. 0 
. mcnpdb/axec/olib/ingacol. o
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rw-rw-rv- 229/20 
zw-rw-rv- 229/20 
zw-zw-rv- 229/20 
?w-rw-rv- 229/20 
rw-rv-rv- 229/20 
zv-rv-rw- 229/20 
rv-rv-rw- 229/20 
rv-rw-rw- 229/20 
rv-rv-rw- 229/20 
zw-rw-rw- 229/20 
rw-zw-rv- 229/20 
rw-rw-rv- 229/20 
rw-rv-rv- 229/20 
rv-rv-rv- 229/20 
ZV?-zv-w- 229/20 
zv-rv-rw- 229/20 
rv-rv-rw- 229/20 
rv-rw-rw- 229/20 
zv-rw-rv- 229/20 
Zv-rw-rw- 229/20.  
rw-Zw-ZV- 229/20 
rw-zw-zw- 229/20 
vw-rw-rw- 229/20 

rv-rw-rw- 229/20 
rv-rv-rv- 229/20 
zv-xv-rv- 229/20 
zw-rw-rv- 229/20 
zv-xw-rw- 229/20 
Zw-zv-rw- 229/20 
rv-rw-zw- 229/20 
rv-rw-rw- 229/20 
rw-rw-rw- 229/20 
zw-rw-xv- 229/20 
rw-rw-rv- 229/20 
rw-rw-rw- 229/20 
rw-rw-rv- 229/20 
rw-xv-rw- 229/20 
rw-rw-=fv- 229/20 
rv-zw-vw- 229/20 
rw-rw-zv- 229/20 
ZVX-rwVr- 229/20 
zw-zw-rv- 229/20 
zw-zv-rv- 229/20 
zw-rw-rw- 229/20 
rw-lw-mi- 229/20 
rw-lw-mi- 229/20 
rW-rw-lw- 229/20 
zw-zw-rw- 229/20 
zw-rv-rv- 229/20 
rw-lw-lw- 229/20 
rw-lw-mi- 229/20 
rw-mi-rw- 229/20 
mi-ru-rw- 229/20 
rw-rw-rw- 229/20 
ru-ru-lw- 229/20 
lw-rw-rw- 229/20 
lw-rw-rw- 229/20 
zw-rw-rw- 22 9/20 
ru-mi-rw- 229120 
ru-ru-ru- 229120 
ru-rw-ru- 229/20 
rw-rw-rw- 229/20 
rw-rw-ru- 22 9/20 
rw-mi-lw- 229/20 
ru-ru-ru- 229/2 0 
ru-ru-ru- 229/20 
ru-ru-ru- 229/20 
ru-ru-ru- 229/20 
ru-ru-ru- 229/20 
ru-mi-ru- 229/20

9164 Mar 27 15:34 1998 
4012 Mar 27 15:34 1998 

12616 Mar 27 15:34 1998 
10724 Mar 27 15:34 1998 

1852 Mar 27 15:34 1998 
1672 Mar 27 15:34 1998 
3564 Mar 27 15:34 1998 
1208 Mar 27 15:34 1998 
1724 Mar 27 15:34 1998 
6224 Mar 27 15:34 1998 
5824 Mar 27 15:34 1998 

19780 Mar 27 15:34 1998 
37204 Mar 27 15:34 1998 
8868 Mar 27 15:3S 1998 
7784 War 27 15:35 1998 

17604 MAr 27 15:35 1998 
1232 Mar 27 15:35 1998 
5272 Mar 27 15:35 1998 

30628 Mar 27 15:35 1998 
3448 Mar 27 15:35 1998 
7272 Mar 27 15:35'1998 

972 Mar 27 15:35 1998 
3668 Mar 27 15.35 2998 
3016 Mtar 27 15:35 1998 
1104 Kar 27 15:35 1998 
7084 Mar 27 1535 1998 
2924 Mar 27 15:35 1998 
2528 Kar 27 15:35 1998 
5432 Mar 27 15:35 1998 
2980 Mar 27 '15:35 1998 
1672 Mar 27 15:35 1998 
6208 Mar 27 15:35 1998 
5056 Mar 27 15:35 1998 
7596 Mar 27 15:35 1998 
4600 Mar 27 15:35 1998 
3840 Mar 27 15:35 1993 
6072 Mar 27 15:35 1998 
7932 Mar 27 15:35 1998 

14764 Mar 27 15:35 1998 
11092 Mar 27 15:35 1998 
11280 Mar 27 15:35 1998 
1588 Mar 27 15:35 1998 
6512 Mar 27 15:35 1998 
7960 Mar 27 15:35 1998 

11288 Mar 27 15:35 1998 
5796 Mar 27 15:3 1998 

13516 Mar 27 15:35 1998 
9240 Mar 27 15:35 1998 
5168 Mar 27 15:35 1998 

12756 Mar 27 15:36 1998 
1344 Mar 27 15:36 1998 
2316 Mar 27 15:36 1998 

14496 Mar 27 15:36 1998 
1276 Mar 27 15:36 1998 
2316 Mar 27 15:36 1998 
3716 Mar 27 15:36 1998 
2156 Mar 27 15:36 1"98 
1100 Mar 27 15:36 1998 
3708 Mar 27 15:36 1998 

932 Mar 27 15:36 1998 
3544 Mar 27 15:36 1998 
3352 Mar 27 15:36 1998 
1332 Mar 27 15:36 1998 
3712 Mar 27 15:36 1998 
2804 Mar 27 15:36 1998 
1564 Mar 27 15:36 1998 
9584 Mar 27 15:36 1998 
7356 Mar 27 15:36 1998 
8672 Mar 27 15:36 1998 
2000 Mar 27 15:36 1998

* /mcnp4b/exec/olib/agaoln. 0 
S/'mcnp4b/exec/*lib/mgcolp .0 
./ mcnp4b/.xec/oMi/mgimps .0 
* /mcnp4b/exec/olildagxspt.o 
* /mcnp4b/exec/olib/midpat.o 
* /mcnp4b/axec/olib/movlat. 0 * /mcnp4b/xceciolib/mreset .0 
* /McnV4h/xec/olib/namnchg.o 
* /mcnpdb/axec/olib/namrsd. 0 
* /mcnpdb/axec/olib/newcdl .0 
* /mcnp4b/*xec/olib/newcl.1 .  
* /ucnp4b/exec/olib/newcrd. 0 
* /mcmp4b/exec/olib/nextit .0 
./mcnpdb/exmc/olib/nozua .0 
* /mcnp4b/axec/olib/normh.o.  
.Vmcnpdb/exec/olib/uxtitl .o 
* /manpb/exec/olib/nxtsya. 0 
* /xcnp4b/gecec/olib/cldcdl .0 
. /mcnp4b/axectolib/oldcrd. o 
./acnp4b/exec/*lib/output.o 
./mcp4b/oexc/lIib/outwwg.o 
./mcnp4b/exec/oMi/Vareto. a 
./Mcnp4b/exec/oll/paasl.0 
/amcnpfb/exec/olib/pathmz o 

* /mcnpfb/cxec/olib/pbldat .0 
* /mcup4b/exec/alJMb/pconst .0 
* /mcup4b/oxecto11b/partub .0 
./acp4b/.xec/olib/photot.o 
* /acnp4b/axec/oliblpbotp .0 
* /mcrsp4b/mxc/olib/Viece.u .  
* /acnp4b/ex~c/o11/Vlin. a 
-/mcn~p4b/*ewc/olib/plot2d.o 
./acnri4b/ex~c/olib/plotan.o 
./mcnp4b/exec/olib/plotg. a 
./mcnp4b/wxc/olib/pltdxt .0 
/manV4b/exec/olib/pltltl. o 
/acqp4b/exec/olib/pltmrf . * 
./mcnpdb/sxc/colib/polhed.o 

* /acnpdb/exec/olib/prbpdf.o 
* /acmv4b/exec/olib/prinv.o 
./xemV4b/exec/oli2b/prlost .0 
./mcqp4b/exec/olib/prodhh.o 
/ucenp4b/axec/olib/prylot .0 
-/manp4b/exec/olib/prsdft.o 
./mcnV4b/exc/o21Ib/Vrsdzt .o 
./uonp4b/aexe/olib/yrxsrj .0 
./aacp4b/exac/olib/prstat.o 
* /mcnpdb/axec/olib/prtfocc.0 
/uarp4blexec/olib/psurf .* 
/mciip4b/.xec/olib/ptfc. o 

* /acmp4b/exec/*11b/ptiain. a 
./acnp4b/.xec/olib/ptont .0 
./wcnV4b/exec/oMl/ptrak.o 

* /mcnp4b/exec/olib/pttyin.o 
* /mcnp4b/exec/olib/putlbl .0 
./mc~p4b/exec/olib/putnq.o 
-/mcap4b/.xec/olib/qne7 .o 
./mcnp4b/exec/olib/qpol. a 
Iraaap4b/exec/olib/qttyin.o 
./mcnp4b/exoc/oli/quad. a 
./acnV4b/*xec/o11b/quart.o 
* /acaw4b/exec/olib/random.u.  
./mcnp4b/exec/olib/rang.o 
./aamp4b/exec/o1±b/rdprob. 0 
./mcmp4b/gxea/olib/raflec .0 
.Imcvp4b/exec/olib/refpbc.o 
./mcnV4b/exee/olib/regula.o 
./Mcp4b/axec/olib/rhoden.o 
* /monp4b/exec/olib/ronge .0 
./mczipdb/*xec/*lib/rotas.o
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rw-rv-rw
rw-rv-rw
rv-rw-rv
rw-rw-rw
rw-zw-rv
rv-rw-rw
rv-rw-rw
rw-rv-rv
rw-rv-rv
rv-rw-rv
zw-rv-rv
rw-rv-zw
rv-rv-rv
rv-zw-rv
rv-rv-zw
rv-rv-rv
rv-zw-rv
rv-rv-rv
rw-rw-rv
zw-rv-rv
zw-rv-rv
rv-rw-rv
rw-rw-rv
rw-rv-]M
zv-rv-rv
zv-zw-rw
zw-rw-rv
rv-zv-zv
zw-zw-rw
zv-rw-rw
zw-rw-zw
zw-zv-zw
zv-zv-rv
rv-zw-rw
rv-zw-zv
rw-rw-rv
rv-rv-zv
zw-rv-rw
rw-Ew-zv
rv-rv-rv
zw-rv-rw
rw-rw-rw
rv-zw-rw
zv-rv-rv
zv-rw-zv
rv-rw-rv
zv-zv-rw
rv-rv-rw
rv-rw-rw
rv-rw-rv
rv-rv-rv
rv-rw-rv
zw-rw-vw
zw-rv-rw
rw-zw-rw
rw-rw-rw
rv-rw-rv
rv-rv-rv
rw-rw-zw
rw-rv-rw
rw-xv-rw
rv-rw-rw
rv-rw-rv
rv-rv-rv
rv-rv-rv
rv-rv-rw
zw-rw-rv
rv-rv-rv
zw-rv-rv
rw-rv-rv-

229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229 /20 
229/20 
229/20 
229/20 
22 9/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229120 
229/20 
229/20 
229/20 
229120 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20 
229/20

1836 Mar 27 
2176 Mar 27 
1852 Matr 27 
1968 Mar.27 
3164 Mar 27 
2040 Mar 27 
4040 Mar 27 

668 Mar 27 
1264 Mar 27 
1984 Mar 27 
8336 Mar 27 
9688 Mar 27 
2984 Mar 27 
1836 Mar 27 
2640 Mar 27 
9112 Mar 27 
6220 Mar 27 
2808 Mar 27 
2728 Mar 27 
7024 Mar 27 

12968 Mar 27 
1156 Mar 27 
1708 Mar 27 
2004 Mar 27 
3196 Mar 27 

17972 Mar 27 
2060 Mar 27 

836 Mar 27 
1704 Mar 27 
5568 Mar 27 
3048 Matr 27 

12052 Mar 27 
9420 Mar 27 
4228 Mar 27 
9656 Mar 27 
2788 Mar 27, 

22384 Mar 27 
4952 Mar 27 
6244 Mar 27 
4440 Kar 27 

12952 Mar 27 
12680 Mar 27 

5936 Mar 27 
9072 Mar 27 
5136 Mar 27 
1272 Mar 27 
3724 Mar 27 
3604 Mar 27 
1180 Mar 27 
8900 Mar 27 
2296 Mar 27 

836 Mar 27 
2688 Mar 27 

10868 Mar 27 
6828 Mar 27 
2396 Mar 27 
5004 Mar 27 
5148 Mar 27 
3884 Mar 27 
4168 Mar 27 

692 Mar 27 
4036 Mar 27 
5428 Matr 27 
2096 Mar 27 
1812 Mar 27 
1204 Mar 27 
1436 Mar 27 
9688 Mar 27 
1672 Mar 27 
6324 Mar 27

15:36 
15:36 
15:36 
15:.36 
15:36 
15:36 
15:.36 
15:36 
15:36 
15:36 
15:36 
15.36 
15:36 
15:36 
15: 36 
15:36 
15:36 
15:36 
15:36 
15:36 
15: 36' 
15:36 
15:36 
15:36 
15:36 
15:37 
15:37 
15:37 
15:37 
15:37 
15037 

.15:37 
15:37 
15:-37 
15:37 
15137 
15:37 
15:37 
15:37 
15:37 
15:37 
15:37 
15:37 
15:3 
15:3 
15:3 
15:3 
15:37 
15:37 
15:37 
15:37 
I5:3 
15:37 
15:37 
15: 38 
15:3 
15:38 
15:38 
15:38 
15:3B 
15:38 
15:38 
15:38 
15:38 
15:38 
15:38 
15:38 
15:38 
15:38 
15.38

TV-11

1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1993 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998

* /mcnp4b/wxec/olib/rslmaz .0 
./mcnp4b/exec/olibtruntpq. 0 
* /mcnp4b/exee/olib/rmtvr .0 
./mcap4b/axec/olib/runtpw. a 
./mcnp4b/axec/o11b/uabco1 .0 
* /mcnp4b/exec/olib/scat.9 
* /mcnp4b/exec/olib/scatt .0 
* /mcnp4b/exec/olib/secnd.o 
* /mcap4b/aexc/olib/ screen .o 
./mcnp4b/exec/olib/setcal .0 
* /mcnp4b/exec/olib/uetdas .0 
* /mcnpdb/exec/olib/afileu .0 
. /ucnp4b/exec/olib/shade. o 
./mcnpdb/&xec/olib/simint -.0 
* /mnplb/exec/olib/ximplx.o 
$'/mcnp4b/exec/olib/zing. a 
./mcnV4b/exec/olib/skcod, .0 

* /unp4b/axeclolib/umevev. a 
./ucnp4blexec/o11b/smhhtr. a 
./mcnp4b/exec/olib/ampsrc .0 

* /mcnp4b/exec/ollb/sourcb.o 
./mcnp4b/oxectolib/source .0 

* /mcnp4b/exec/olib/aourck. a 
./.cnp4b/exec/olib/spec .0 
./mcrzp4b/exocoloXib/splina .o 
./.cnp4b/oxec/alib/sprob.o 
* /mcnp4b/exec/*11b/scqqint .0 
./aap4b/exoa/olib/arcdx. 0 
./acnp4b/exec/olib/srcsrf.o 
./menp4b/axec/olib/sroad.o 
./acnp4b/exac/olib/xssmrc .0 
/mcnp4b/eneclolib/startp -o 
lmcrp4b/exec/olib/xtatus. o 
./mcnp4b/exec/olib/attop.o 
./mcnp4b/exec/olib/xtuff.o 
./mwnp4b/*xec/olib/sufwrt. C 
* acnp~b/wexc/olib/uumary. 0 
d mcnp4b/wcec/ol~b/xurfac .0 
./mcap4b/*xec/6lib/sursrc .0 
./mcnV4b/execi/olib/talloc .0 
/mcnp4blwxec/olib/tally. 0 
*/mcrnp4b/exc/olib/ tallyd. o 
/mcnp4b/exec/ol~b/ tallyh. o 
./mcnp4b/mxec/ol1b/tallyp.o 
./mcmp4bf.xec/olib/tallyq. a 
* /mcnp4b/exec/ollb/tallyx. a 
* /mcnp4b/axec/olib/talph.o 
* /mcnp4b/wxec/olib/talshf.o 
* /acp4b/.xec/olib/tarea .0 
./acap4b/exec/o11b/tokdvr.o 
"* /mcvpdb/exec/olib/tgtvel .0 
" /mcnp4b/.xcc/olib/tLmint.o 
./mcnp4b/oxectolib/torus .0 
./ucnp4b/axec/olib/tpefil.o 
./mclp4b/exec/oMl/track.o 
./menpdb/exac/olib/transm.o 
* /.cnp4b/exec/olib/trfmat .0 
./ucp4blexec/olib/trfsrf .0 
./mcnp4b/exec/olib/trnspt .0 
./manV4b/.exe/olib/ttJhr. 0 
Imon~p4b/oxec/olib/ttyiat .0 
./ucmp4b/exec/olLb/ufiles .0 
.1 /m 4bl.xec/olib/unlmnaz .  
./- ~4b/exec/olib/ni~que.o 
./zmcp4b/xexc/olib/uplev. 0 
./acnp4b/axec/olib/uplpoa .0 
./mibnp4b/exec/o11b/utaxk. a 
./xcnp4b/*xec/o11b/viewz .0 

* /mcnp4b/exec/olib/voidcd. 0 
./mcnp4b/oexc/olib/volume .0
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rw-rw-rw- 229/20 1988 Mar 27 15:38 1998 ./mcnp4b/exec/olib/vtask.o
rw-rw-rw- 229/20 2768 Mar 27 15:38 1998 ./mcnp4b/exec/olib/wgtul.o 
rw-rw-rw- 229/20 1472 Mar 27 15:38 1998 ./mcrap4b/exec/olib/wgtwwg.o 
rw-rw-rw- 229/20 5036 Mar 27 15:38 1998 ./mcnp4b/exec/olb/wrwssa.o 
rw-rw-rw- 229/20 4012 Mar 27 15:38 1998 ./mczgp4b/exec/olib/wtcalc.o 
rw-rw-rw- 229/20 4416 Mar 27 1538 1998 ./mcrap4b/exec/olib/wtmult.o 
rw-rw-rv- 229/20 1960 Mar 27 15:38 1998 ./mcnpdb/exec/olLb/•vtndo.o 
rw-rv-rw- 229/20 5580 Mar 27 15:38 1998 ./mcnpdb/exec/olib/,wfile.o 
rw-rw-rw- 229/20 3648 Mar 27 15:38 1998 ./mcup4b/exec/olib/wwval.o 
rw-rw-rw- 229/20 4096 Mar 27 15:38 1998 ./mcnpdb/exec/olib/xact.o 
rw-rw-rw- 229/20 2020 Mar 27 15:39 1998 ./mcnp4b/exec/olib/xuec.o 
'w-rw-rw- 229/20 9092 Mar 27 15:38 1998 ./mcnp4b/exec/olLb/xsgen.o 
rw-rw-rv- 229/20 4412 Mar 27 15:38 1998 .Imcnp4b/exec/ollb/xsprmr.o 
rw-rv-rw- 229/20 3352 Mar 27 15:38 1998 ./mcnv4b/exec/olLb/ypbssp.o 
rw-rw-rw- 229/20 1268 Mar 27 15:38 1998 ./mcp4b/exec/ollb/zaid.o 
rv-rw-rw- 229/20 4360 Mar 27 15:38 1998 ./-cnp4b/exec/olJ.b/zbldat.o 
rvxzwxrwx 229/20 632 Nar 27 15:28 1998 ./mcnpdb/exec/makemcnp 

x ----- 229/20 1911 Mar 1 13:26 1996 ./mcnp4b/exec/lnpO3 
rwx ------ 229/20 1052 Mar 1 13:31 1996 ./mcnp4b/exec/.np04 
rxr-xr-x 229/20 4067098 Mar 27 15:23 1998 ./z•cV4b/exec/mcnp4b.ld 
rwx .----- 229/20 2164 Mar 1 13:31'1996 ./mcnp4b/exec/inpO5 
rwx ------ 229/20 1599 Mar 1 13:32 1996 ./mcnp4b/exec/inpO6 
rwx ------ 229/20 1539 Mar 1 13:32 1996 ./mcnp4b/wxec/inpO7 
r .---- 229/20 3287 Mar 4 08M53 1996 ./mcnp4b/exec/inpOB 
r .---- 229/20 1261 Mar 1 15:56 1996 ./mcp4b/exec/inpO9 
rwx ------ 229/20 1004 Mar 1 13:34 1996 ./mcnp4b/exec/LnplO 
rwx .----- 229/20 2023 Mar 2 12:21 1996 ./mcnpdb/exec/inpll 
rwx -- - 229/20 46304 Xar 4 09:00 1996 .tzcnp4b/exec/lnpl2 
r .---- 229/20 1172 Mar 1 11:10 1996 ./mcnp4b/exec/inpl3 
vwx ------ 229/20 2459 Mar 1 13:52 1996 ./mcnp4b/exec/1np14 
rm ---- 229/20 1104 Mar 1 13:53 1996 ./mcnp4b/exec/inpl5 
r .---- 229/20 2220 Mar 1 13:54 1996 ./an1p4b/exec/inpl6 
rwx .----- 229/20 965 Mar 1 13354 1996 ./ucnp4b/exec/Jnpl7 
r ----- 229/20 4323 Mar 4 07,50 1996 ./mcnr4b/exec/inpl8 
rwx----- 229/20 567 Mar 1 13:55 1996 .Immnp4b/exec/inpl9 
r-m -.... 229/20 1171 Mar 1 13:56 1996 ./Icn•4b/exec/LVp2O 
zwm ------ 229/20 8134 Mar 2 12:03 1996 ./mcnp4b/exec/iM21 
rix .----- 229/20 7496 Mar 1 15:25 1996 ./mcaVdb/.xec/ivp22 
rim -.... 229/20 5496 Mar 1 15:26 1996 ./cr-np4b/exec/Jnp23 
rim -- - 229/20 2096 Mar 1 13:13 1996 ./mcnp4b/exec/inp24 
S------ 229/20 42 Feb 29 14:35 1996 ./mcnpAdb/@xec/inp25 
,x 229/20 42 Feb 29 14:35 1996 ./macnp4b/exec/1np26 
rim ------ 229/20 917 Mar 1 15:27 1996 ./mcnplb/exec/Lnp27 
rwx ------ 229/20 5756 Feb 29 14:35 1996 ./mconpb/exeo/inp28 
rix .----- 229/20 839 Kar 4 08:00 1996 ./mcnp4b/exec/1np29 
rv-r--r-- 229/20 6853 Jan 6 14:04 1997 ./mcp4b/lxec/mctlOl 
rw-r--r-- 229/20 15297 Jan 6 14:04 1997 ./acpV4b/exec/mctl02 
rw-r--r-- 229/20 1793 Jan 6 14:04 1997 ./mcnp4bfexec/mctl03 
rz-r--r-- 229/20 11301 J•n 6 14:04 1997 ./acd•pb/exec/matl04 
r-w-r--r-- 229/20 2199 Jan 6 14:04 1997 ./mcnp4b/exec/mct:O5 
rrw-r--r-- 229/20 4956 Jan 6 14:04 1997 ./lcnpdb/exec/mctlO6 
=w-r---r-- 229/20 1472 Jan 6 14:04 1997 ./m==p4b/exec/mct107 
rw-r--r-- 229/20 3457 Jan 6 14:04 1997 ./mcm4b/exmc/mctlOS 
rw-r--r-- 229/20 17893 Jan 6 14:04 1997 ./mc••4b/exoc/mctl09 
rw-r--r-- 229/20 748 Jan 6 14:04 1997 ./Icnp4b/exac/mctllO 
rw-r--r-- 229/20 4562 Jan 6 14:04 1997 ./acnp4b/exec/mctlll 
Zw-r--r-- 229/20 3600 Jan 6 14:04 1997 ./mcmp4b/exec/mct12 
rw-r--r-- 229/20 2889 Jan 6 14:04 1997 ./mcnp4b/axec/mctll3 
rw-r--r-- 229/20 3212 Jan 6 14:04 1997 ./mcpdb/exec/mct1l4 
ri-r--r-- 229/20 771 Jan 6 14:04 1997 ./mcnp4b/exec/uctllS 
rw-r--r-- 229/20 1366 Jan 6 14:04 1997 ./acnp4b/exec/lctll6 
rw-r--r-- 229/20 11346 Jan 6 14:04 1997 ./mc••b/exec/mctll7 
rw-r--r-- 229/20 8487 Jag 6 14:04 1997 ./c•npdb/exec/mct118 
rw-r--r-- 229/20 2414 Jan 6 14:04 1997 ./mcnp4b/exec/mctll9 
rv-r--r-- 229/20 9663 Jan 6 14:04 1997 ./memp4b/exec/mctl20 
rw-r--r-- 229/20 23069 Jan 6 14:04 1997 ./m=np4b/exec/mctl2l 
rw-r--r-- 229/20 1503 Jan 6 14:04 1997 ./mcnp4b/axec/tl122 
rw-r--r-- 229/20 2944 Jan 6 14:04 1997 ./mcnpdb/exec/mct•123 
rw-r--r-- 229/20 1240 Jan 6 14:04 1997 ./meap4b/exec/actl24 
rw-r--r-- 229/20 1472 Jan 6 14:04 1997 ./ucnp4b/exec/mctl2S
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rw-r--r-- 229/20 18897 Jan 6 14:04 1997 .Imcrp4b/axec/mctl26 
rv-r--r-- 229/20 3062 Jan 6 14:04 1997 ./mcnp4b/exec/mctl27 
rv-r--r-- 229/20 37974 Jan 6 14:04 1997 ./icnp4b/exec/mctl2S 
rw-r--r-- 229/20 1380 Jan 6 14:04 1997 ./mcnp4b/exec/mctl29 
rw-r--r-- 229/20 109352 Jan 6 14:04 1997 ./mcnp4b/exec/outpOl 
rv-r--r-- 229/20 116665 Jan 6 14:04 1997 ./mcnp4b/exec/outp02 
rw-r--r-- 229/20 19769 Jan 6 14:04 1997 ./mcnp4b/exec/outp03 
rw-r--r-- 229/20 144259 Jan 6 14:04 1997 ./mcnp4b/exec/outpO4 
rw-r--r-- 229/20 22577 Jan 6 14:04 1997 ./mmp4b/exec/outpO5 
rw-r--r-- 229/20 34544 Jan 6 14:04 1997 ./mcnp4b/exec/outPO6 
rw-r--r-- 229/20 75653 Jan 6 14:04 1997 ./mcnp4b/exwc/outpO7 
rw-r--r-- 229/20 176554 Jan 6 14:04 1997 ./mcnp4b/exec/outpOS 
rw-r--r-- 229/20 57202 Jan 6 14:04 1997 ./acnp4b/exec/outp09 
rw-r--r-- 229120 31787 Jan 6 14:04 1997 ./m=np4b/exec/outplO 
zw-r--r-- 229/20 56608 Jan 6 14:04 1997 ./mcnp4b/sxec/outpll 
rw-r--r-- 229/20 170494 Jan 6 14:04 1997 .Ymnp4b/exec/outp12 
zv-r--r-- 229/20 89657 Jan 6 14:04 1997 ./ucnV4b/exec/outpl3 
rw-r--r-- 229/20 31715 Jan 6 14:04 1997 ./mcnp4b/exec/outpl4 
rv-r--r-- 229/20 44841 Jan 6 14:04 1997 ./mcp4b/exec/outpl5 
rw-r--r-- 229/20 51524 Jan 6 14:04 1997 ./mcnp4b/exec/outp16 
rw-r--r-- 229/20 107636 Jan 6 14:04"1997 ./mcap4b/exec/outpl7 
rv-r--r-- 229/20 77712 Jan 6 14:04 1997 ./mcnp4b/exec/outpl8 
rw-r--r-- 229/20 14787 Jan 6 14:04 1997 ./mcup4b/exec/outpl9 
rv-r--r-- 229/20 54656 Jan 6 14:04 1997 ./mcnp4b/exac/outp20 
rw-r--r-- 229/20 91680 Jan 6 14s04 1997 ./mcp4b/exec/outVp2l 
w-r--r-- 229/20 52192 Jan 6 14:04 1997 ./mcnp4b/exec/outp22 

rw-r--r-- 229/20 91245 Jan 6 14:04 1997 ./mcnp4b/exec/outP23 
zw-r--r-- 229/20 33164 Jan 6 14:04 1997 ./mcnp4b/exc/outp24 
rw-r--r-- 229/20 17877 Jan 6 14:04 1997 ./mcnp4b/exec/outp25 
rw-r--r-- 229/20 57594 Jan 6 14:04 1997 ./mcmp4b/exec/outp26 
rv-r--r-- 229/20 17907 Jan 6 14:04 1997 ./mcnp4b/exec/outp27 
rwxr-xr-x 229/20 13492 Mar 27 14:59 1998 ./c=np4b/exec/readmaag 
xw-r--r-- 229/20 144379 Jan 6 14:04 1997 ./mcnp4b/exec/outp28 
rw-r--r-- 229/20 36905 Jan 6 14:04 1997 ./mcp4b/exec/outVp29 
rw-rv-zv- 229/20 109352 Mar 27 15:39 1998 ./mcnp4blexec/irspOlo 
rw-rw-rw- 229/20 33468 Mar 27 15:39 1998 */mcnp4b/exec/inpOlp 
rw-zw-rv- 229/20 116665 Mar 27 15:39 1998 ./mcnp4b/axec/inpO2o 
rw-z--rv- 229/20 6853 War 27 15:39 1998 ./m•np4b/exec/impOlm 
rv-rw-r-- 229/20 0 Mar 27 15:39 1998 ./mcnp4b/axec/difmOl 
zv-rw-rw- 229/20 0 Mar 27 15:39 1998 ./mcnp4b/wcmdldfoOl 
rw-rw-rw- 229/20 25038 Mar 27 15:39 1999 ./ucnp4b/wxec/inpO2p 
rw-rw-rw- 229/20 19769 Mar 27 15:40 1998 ./mcqp4b/wxec/Lnp03o 
rw-rw-rw- 229/20 15297 Mar 27 15:39 1998 .Imcnp4b/exec/inpO2m 
v-rvw-r- 229/20 0 Mar 27 15:39 1999 ./ftnp4b/exec/dLfm02 
rw-zw-rw- 229/20 0 Mar 27 15:39 1998 ./mcnp4b/wxec/difoO2 
rw-rw-•v- 229/20 144259 Kar 27 15:40 1998 ./mcnp4b/exec/lnpO4o 
r--rv-rw- 229/20 1793 Xar 27 15:40 1998 ./mcnp4b/.xac/inpO3m 
ZV-Vr-rw- 229/20 0 Mar 27 15:40 1998 ./Im 4b/exec/dLm03 
rw-rw-rw- 229/20 0 Mar 27 15:40 1998 ./mcp4b/exec/difoO3 
rw-zw-r-- 229/20 22577 Mar 27 15:40 1998 ./mcnip4b/exec/inpOSo 
rw-rw-rv- 229/20 11301 Mar 27 15:40 1998 ./mcnp4b/exec/inp04m 
rw-rw-rr- 229/20 0 Mar 27 15:40 1998 t/mp4b/*xec/dLf04 
w-rw-!w- 229/20 0 Mar 27 15:40 1998 ./mcnp4b/exec/dLfoO4 
zw-rw-rw- 229/20 34544 Kar 27 15:40 1998 ./mcnp4b/*xec/inp06o 
rw-rv-rw- 229/20 2199 Mar 27 15:40 1998 ./m=p4b/.xec/inpO5m 
rw-r•-zrw- 229/20 0 Mar 27 15:40 1998 ./mcnp4b/exec/difmO5 
rv-rw-rw- 229/20 0 Mar 27 15:40 1998 ./mcnp4b/exec/difoOS 
rv-rw-r• - 229/20 75653 Mar 27 15:41 1998 ./ac=np4b/exec/inp07o 
rw-rw-rv- 229/20 4956 Mar 27 15:40 1998 ./acnp4b/wcee/inpO6m 
rw-rv-zv- 229/20 0 Mar 27 15:40 1998 ./cnp4b/exec/difmO6 
rw-rw-rw- 229/20 0 Kar 27 15:40 1998 ./mcp4b/execc/dfo06 
rw-r--rv- 229/20 1472 Mar 27 15:41 1998 ./mcnp4b/exec/iupO7m 
rv-rv-rv- 229/20 176554 Mar 27 15:41 1998 ./mcnp4b/exec/inpO8o 
rw-rw-rw- 229/20 481295 Mar 27 15:41 1998 ./mcnp4b/exec/l•npO7w 
rw-rw-rw- 229/20 0 Mar 27 15:41 1998 .lmcnp4b/exec/difmO7 
rw-rw-rw- 229/20 0 Mar 27 15:41 1998 ./mcnp4b/exec/difoO7 
rw-rw-rw- 229/20 812 Mar 27 15:41 1998 ./mcnp4b/exec/injpOSp 
rw-rw-rw- 229/20 57202 Mar 27 15:41 1998 ./mcnp4b/exec/inpO9o 
rv-rw-rw- 229/20 3457 Mar 27 15:41 1998 ./mcnp4b/exec/inpOSm 
rv-rw-rw- 229/20 0 Mar 27 15:41 1998 ./m•ep4b/exec/difmOS
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rw-rv-rw- 229/20 0 Mar 27 15:41 1998 .Imcnp4b/exec/difoO8 
rv-rv-rw- 229/20 17893 Mar 27 15:41 1998 ./mcnpdb/exec/inpO~m 
zw-rw-rw- 229/20 180036 Mar 27 1541 1998 ./mcnp4b/exec/inpO9s 
rv-zw-rw- 229/20 17907 Mar 27 15:47 1998 ./mcnp4b/exec/inp27o 
rv-rW-rw- 229/20 180036 Mar 27 15:47 1998 j/mcmp4b/exec/inp2Gx 
rv-rw-rw- 229/20 0 Mar 27 15:41 1998 ./mcnp4b/exec/difmO9 
vw-rw-rw- 229/20 0 Mar 27 15:41 1998 ./acnp4b/exec/difoO9 
rv-rv-rw- 229/20 31787 Mar 27 15:42 1998 ./mcnp4h/ex~e/iaplOo, 
zw-rv-rw- 229/20 56608 Mar 27 15:42 1998 ./wcnp4b/oxec/inpllo 
rv-rw-rw- 229/20 748 Mar 27 15:42 1998 ./ucmp4b/gxec/inp10m 
*rv-rw-rw- 229/20 0 Mar 27 15:42 1998 ./cnup4b/exec/difmlO 
rv-rw-rw- 229/20 0 Mar 27 15:42 1998 d/ n4b/exec/difal0 
rw-rw-ne- 229/20 170494 Ma~r 27 15s43 1998 ./mcnp4b/exec/inpl2o 
zw-rw-rw- 229/20 4562 Mfar 27 15:42 1998 ./monp4b/axec/inpllm 
rw-rw-rv- 229/20 0 Mar 27 15:42 1998 ./menp4b/oxec/difrnll 
rw-zv-rv- 229/20 0 Mar 27 15:42 1998 .7mcnp4b/oxec/d~foll 
rw-rw-rv- 229/20 89657 Mar 27 15:43 1998 ./mcnp4b/exec/iupl3a 
rw-rw-rw- 229/20 3600 Mar 27 15:43 1998 ./mcnp4b/execlinpl2m 
rw-rv-rv- 229/20 0 Mar 27 15:43 2998 */mcnp4b/exec/difml2 
rw-rw-rv- 229120 0 Mar 27 15:43 1998 ./mcnpOb/exec/difol2 
rw-rv-rv- 229/20 31715 Mar 27 15:43'1998 ./acnp4b/exec/impl4o 
rv-rv-rv- 229/20 2889 Mar 27 15:43 1998 ./ucnp4b/exec/impl3ai 
rv-rw-rv- 229/20 0 Mar 27 15:43 1998 ./=mnp4b/exec/difml3 
rw-rv-rv- 229/20 0 Mar 27 15:43 1998 .Imcnp4b/exec/dif*13 
rw-zv-rw- 229/20 44841 Mar 27 15:43 1998 ./mcnZp4b/exec/inp15o 
rw-rv-rv- 229/20 3212 Mar 27 15:43 1998 ./mcap4b/oxecinzp14m 
rv-rw-rv- 229/20 0 Mar 27 15:43 1998 ./acqp4b/wxec/diWm4 
rv-zw-rv- 229120 0 Mar 27 15:43 1998 ./ucnp4b/.xec/difol4 
rw-rw-rv- 229/20 51524 Mar 27 15:43 1998 ./me pb/.xec/inpl~o 
rw-rv-zw- 229/20 771 Mar 27 15:43 1998 ./mcnp4bleaxc/inpl~m 
zw-rv-rw- 229/20 0 Mar 27 15:43 1998 ./mcnp4b/exec/difr15 
rv-zw-rv- 229/20 0 Mar 27 15:43 1998 *Imcnp4b/*xec/difol5 
rv-zw-rw- 229/20 77712 Mar 27 15:44 1998 ./mcnp4b/oxec/±npl~o 
rw-rw-rw- 229/20 1366 Makr 27 15:43 1998 ./mcnp4b/sxec/inpl6m 
vw-rw-rw- 229/20 0 Mar 27 15:43 1998 ./mcnp4b/exec/difml6 

rv-rv-rw- 229/20 0 Mar 27 15:43 1998 ./mcup4b/*xec/dif*1lG 
rw-rv-rw- 229/20 107636 Mar 27 1544 1998 ./.cnp4b/exec/inpl7o 
rw-rv-rw- 229/20 180036 Mar 27 15:44 1998 I/ucnp4b/*xec/im~p18s 
zw-rw-zw- 229/20 11346 Mar 27 15:44 1998 I/mcnp4b/exec/Lnpl7m 
rv-rv-rv- 229/20 0 Mar 27 15:.44 1998 ./mcup4b/exec/difml7 
zv-me-zw- 229/20 0 Mar 27 15:44 1998 I/mcnv4b/exec/difol7 
!w-rv-rw- 229/20 1443 Mar 27 15:44 1998 ./mcnp4b/exec/inplep 
zv-rv-rv- 229/20 14787 Mar 2? 15:45 1998 ./wcnp~b/exec/impl9o 
rw-rv-rw- 229/20 8487 Mar 27 15:44 1998 ./xcnp4b/*xec/inpl~m 
xv-rv-rv- 229/20 0 Mar 27 15:44 1998 ./acnp4b/Bxec/difmi8 
rw-v-rv- 229/20 0 Mar 27 15:44 1998 ./mcup4b/axec/difol8 
vw-rw-rv- 229/20 54656 Mar 27 15:45 1998 ./mcnp4b/exec/inp2O* 

rw-rv-rv- 229/20 2414 Mar 27 15:45 1998 ./rmop4b/*xec/inp19m 
zv-rw-rv- 229/20 0 Mar 27 15:4S 1998 ./acii4b/wxec/difml9 
rv-rw-rw- 229/20 0 Mar 27 15:45 1998 ./mcnp4b/.xec/41fol9 
rv-rv-rw- 229/20 81680 Mar 27 15:46 19.98 ./mcmp4b/axec/lnp2lo 
zv-rw-rv- 229/20 9663 Mar 27 15:45 1998 ./acip4b/exec/inp2Om 
zw-rv-rv- 229/20 0 Mar 27 15:45 1998 ./acnp4b/exec/difm20 
rw-zv-rw- 229/20 0 Mar 27 15:45 1998 f/acnp4bfexec/difo2O 
rw-rw-rv- 229/20 23069 Mar 27 15:46 1998 ./mcuap4b/*xec/±np2lxa 
rw-rw-rv- 229/20 52192 Mar 27 15:46 1998 ./ucnp4b/exec/Lnp22e 
zw-vw-xw- 229/20 3420431 Mar 27 15:46 1998 */mcnp4b/exec/inp2lw 
rw-rw-rw- 229/20 0 Mar 27 15:46 1998 */acnp4bf.xecldJ 1.21 
rw-zv-rv- 229/20 0 Mar 27 15:46 1998 ./acnp4b/exec/difo2l 
rw-rw-rw- 229/20 91245 Mar 27 15:47 1998 ./mcmp4b/oxec/inp23a 
rv-rw-rw- 229/20 1503 Mar 27 15:46 1998 ./mcnp4b/*xec/izp22m 
rw-rw-rw- 229/20 0 Mar 27 15:46 1998 ./mcmp4b/exec/difm22 
rw-rw-rv- 229/20 0 Mar 27 15:46 1998 ./acnp4b/execfdifc22 
rw-rw-rv- 229/20 31209 Mar 27 15:47 1998 ./mcnp4b/exec/inp23p 
rw-rw-rv- 229120 33164 Mar 27 15:47 1998 ./umonp4b/exec/imp24o 
rw-rw-rw- 229/20 2944 Mar 27 15:47 1998 ./acnp4b/exac/ivp23m 
rv-rv-rv- 229/20 0 Mar 27 15:47 1998 I/mcnpdb/wxmc/difm23 
rw-rw-rw- 229/20 0 Mar 27 15:47 1998 ./mcmp4b/exec/difo23 
rw-rw-rw- 229/20 180036 Mar 27 15:47 1998 ./mcnp4b/oxec/inp24s 
rv-rw-rv- 229/20 S7594 Mar 27 15:47 1998 ./mcnplb/exec/inp26o
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rv-r----229/20 
rw-z--r-- 229/20 
rw-r--r-- 229/20 

rv-r-r--229/20 
rVr 229/20 

rw-r----229/20 
rw-r----229/20 
rv-r--r-- 229/20 
rv- ----- 229/20 
rv-r----229/20 
rv-r----229/20 
rw-r----229/20 
zv-rv-zw- 229/20 
rw-r----229/20 
rv-r---229/20 
rw-r---229/20 
rv-r----229/20 
rw-rw-rw- 229/20 
rw-r----229/20 
rw-r----229/20 
zw-rw-rw- 22 9/20 
rw-r----229/20 
rw-r----229/20 
rw-rw-rw- 229/20 
rw-r----229/20 
rw-r----229/20 

-wr---229/20 
rw-r----229/20 
zw-rv-rv- 22 9/20 
rw-r----229/20 

-wr---229/20 
rv-zv-rv- 229/20 
rw-r----229120 
zw-r----229/20 
rw-r----229/20 
zv-zv-zw- 229/20 
zw-r--r-- 229/20 
zw-rw-rw- 229/20 
rw-r----229/20 
rv-xv-rv- 229/20 
rv-rw-rv- 229/20 
rw-rv-rv- 229/20 
rw-rv-zw- 229/20 
rv-rw-rw- 229/20 
zv-rw-rw- 229/20 
rw-zv-rw- 229/20 
rw-rv-rw- 229/20 
rv-rw-rv- 229/20 
rw-rw-rw- 229120 
rv-rw-rv- 229/20 
rv-rw-rv- 229/20 
rv-rv-rw- 229/20 
rwwcr--x 22 9/20 
zv-rv-rw- 229/20 
rv-rw-rv- 229/20 
zv-r--r-- 229/20 
rw-r--r-- 229/20 
rw-rv-rw- 229/20 
zw-r--r-- 229/20 
nr-r--r-- 229/20 
rv-r--r-- 229/20 
rw-rw-rw- 229/20 
rwxr-xr-x 229/20 
.w~cwxzwx 229/20 

rw-r--r-- 229/20 
rw-rv-rv- 229/20 
rw-rw-rwt, 229/20 
rv-r--r-- 229/20 
zv-r--r-- 229/20

8133 Mar 27 15s53 1998 ./mcnp4b/ver-val/shield/plots/mcl0new.Z 
53 Mar 27 15:53'1998 ./mcnpdb/ver-val/shield/plots/mclOnewc.Z 

23733 Mar 27 15:53 1998 ./mcnp4b/ver-val/shield/plots/mclOnewpx.xwd.Z 
23388 Mar 27 ISM5 1998 ./mucp4b/ver-val/uhield/plota/mcl0rg2pxaxwd.Z 
1321 Mar 27 15:53 1998 ./mcnp4b/ver-val/shield/plots/uekL.24.Z 
895 Mar 27 15:53 1998 ./mcnp4b/ver-val/shield/plots/ueki.31.Z 

1124 Mar 27 15:53 1998 .imcnpdb/ver-val/shiold/plots/ueki.4.Z 
9563 Mar 27 15:53 1998 ./ucnp4b/ver-val/shield/plota/uekill.xwd.Z 
1457 Mar 27 15:5 1998 */acnp4b/ver-val/shield/ueki.1 
1575 Mar 27 15:5 1998 ./mcnp4b/ver-val/sheIld/ueki.1 
1639 Mar 27 15:5 1998 ./mxmp4b/ver-va1/shii.1d/ueki.12 
1898 Mar 27 15:5 1998 ./mcnp4h/ver-val/shield/uk.kI.3 
26911 Mar 30 08:29 1998 f/mcpdb/ver-val/shi.ld/ueki.llo 
2117 Mar 27 15:53 1998 ./mcnp4b/ver-val/shield/ukid.14 
2361 Mar 27 15:53 1999 ./mcnp4b/ver-vaI/shield/ueki.15 
1521 Mar 27 15:5 1998 ./mcnp4b/ver-val/shield/ueki.2 
1857 Mar 27 15:53 1998 ./mcnp4b/ver-val/shield/ueki.21 

22074 Mar 30 08033 1998 ./mcnp4b/ver-val/uhield/ueki.12o 
2123 Mar 27 15S5 1998 ./mcnp4b/ver-val/mhield/ueki.22 
2412 Mar 27 15:53 1998 ./wmcpn/var-val/shield/ueki.24 

30015 Mar 30 08:37: 1998 ./mcnp4b/ver-val/uhield/ueki.13o 
2598 Mar 27 15:53 1998 ./mcnp4b/ver-val/shield/ueki.25 
2855 Mar 27 15:53 1998 ./mcnp4b/ver-val/shield/ueki.26 

26703 Mar 30 08:47 1998 ./ucn4b/ver-val/shield./uekt.14o 
4103 Mar 27 15:5 1998 ./mcnp4b/ver-val/shield/ueki.27 
1780 Mar 27 15:53 1998 ./mcnp4b/ver-vaI/shield/uekd.3 
1479 Mar 27 15:53 1998 .1mcnp4b/ver-val/shield/uekd.31 
1543 Mar 27 15:5 1998 ./acnp4b/ver-va1/skield/ueki.32 

29488 Mar 30 09:36 1998 ./acnp4b/ver-val/shield/ueki.15o 
1802 Mar 27 15:53 1998 ./mcnp4b/ver-v&l/shieldfueki.33 
2021 Mar 27 15:53 1998 ./mcnp4b/ver-val/shield/ueki.34 

20896 Mar 30 09340 1998 */mcnp4b/ver-val/shield/ueki.2o 
2265 Mar 27 15:53 1998 ./mcnp4b/ver-vaI/shield/ueki.3S 
1999 Mar 27 15:5 1998 ./mcnp4b/ver-vaI/xhield/ueki.4 
2248 Mar 27 15:5 1998 ./mcnp4b/ver-val/shield/ueki.5 

23023 Mar 30 11:48 1998 ./mcnp4b/ver-val/shield/ueki.3o 
146966 Mar 27 15:53 1998 ./mcnp4b/ver-valluhie1d/xsdir 

28831 Mar 30 09:41 1998 */ucnp4b/vwr-val/uhield/ueki.21o 
36661 Mar 27 15:5 1998 ./mcnp4b/ver-val/shield/ucl~new 
26284 Mar 30 09:57 1999 ./mcnp4b/ver-val/shield/uekL.22o 
28784 Mar 30 10:20 1998 ./.acnpdb/ver-val/ubi.1d/ueki.24o 
30020 Mar 30 10:42 1998 ./mcnp4b/ver-val/shield/uekl.25o 
32832 Mar 30 11:15 1998 ./mcnp4b/ver-val/uhield/ueki.26o 
49473 Mar 30 11:44 1998 ./acnipdb/ver-val/shield/ueki.27o 
25727 Mar 30 11:52 1998 ./.cnp4b/ver-val/xhield/ueki.31o 
26333 Mar 30 11:56 1998 ./mcnp4b/vwr-val/sbi.1d/ukid.32o 
29570-Mar 30 12u01 1998 .1mczwdb/ver-val/shield/ueki.33o 
33195 Mar 30 12:1 1998 ./mcnp4b/ver-val/shield/unki.34o 
35983 Mar 30 13:21 1998 */mcnp4b/wer-val/ahield/ueki.3So 
25594 Mar 30 13:33 1998 ./mcnp4b/ver-val/shi.1d/uekd.4o 
29286 Mar 30 15:29 1998 ./xmvn4b/ver-val/shield/ueki.So 

6942720 Mar 31 0824 1998 ./mcnp4b/ver-va1xIumset~.*pus 
0 Mar 31 15:51 1998 ./mcnpdb/ver-val/endf 5/ 

1033907 Mar 27 19:07 1998 ./.nca4b/ver-val/endf5/exjp2o 
1850069 Mar 27 17:14 1998 ./acnp4b/ver-val/a.zMS/.xplo 

5160 Mar 27 15:53 1998 ./mcnp4-b/ver-vaI/endf5/acp22 
5259 Mar 27 15:53 1998 ./mcnp4b/ver-val/*nd~f5/exp23 

1869170 Mar 27 21:15 1998 ./mcnp4bfver-val/endf5/exp3o 
6146 Mar 27 15:53 1998 ./mcrip4b/ver-vallendf5/exp25 
5420 Mar 27 15:53 1998 ./mcnp4b/ver-vaI/endf5/exp26 
6474 Mar 27 15:53 1998 ./3cnp4b/ver-val/.ndfS/exp27 

1872296 Mar 27 23:20 1998 ./umcnp4b/ver-val/endf5/exv4o 
1012 Mar 30 08:18 1998 ./mcnp4b/ver-val/endfS/runexvp 

0 Mar 27 15:53 1998 ./mcnV4b/ver-val/.ndtS/mcnp symbolic link to

418 Mar 27 
907337 Mar 28 
241429 Mar 28 

4283 Mar 27 
146972 Mar 27

I5S5 
01:44 
12:38 
15:53 
15:5S3

1998 
1990 
1998 
1998 
1998

../mcnp4b/ver-val/endfS/LA215 
* /acip4b/ver-va1/endf5/exp22o 
* /mcnp4b/ver-val/endf5/LA1XS* 
* /menp4b/ver-val/endf5/L&3X5 
.imcnp4b/v~r-val/endfS/xsdir
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rw-r--r-- 229/20 
rw-rv-rw- 229/20 
rw-r--r-- 229/20 
rv-r--r-- 229/20 
ne-r--r-- 229/20 
?V-r--r-- 229/20 
zw-rv-rv- 229/20 
rv-r--r-- 229/20 
rv-rw-rw- 229/20 
rv-rv-rw- 229/20 
rw-rv-rw- 229/2 0 
zv-rw-rv- 229120 
rw-rw-rv- 229/20 
rwxr-xr-x 229/20 
zw-rw-rw- 229/20 
Zw-rv-rw- 229/20 
rw-rw-rw- 229/20 
Mwxrwxrx 229/20 
../../execimcnp

5723 Mar 27 15:53 1998 ./mcnp4b/ver-val/andfS/expl 
935571 Mar 28 03:32 1998 ./mcnp4b/ver-val/endfSjexcp23o 
7650 Mar 27 15:53 1998 ./innp4b/ver-val/endfS/exp2 
7117 Mar 27 15:53 1998 ./mcu~p4b/ver-va1/endf5/exp24a 
6913 Mar 27 15S5 1999 -./mcnp4blwer-vallendfS/e.;w3 
7127 Mar 27 15:53 1998 ./mcnp4b/ver-val/eidfS/exp4 

4108542 Mar 28 05:35 1999 ./mcup4b/ver-val/.ndfS/exp24ao 
325 Mar 27 15S5 1998 ./mcnp4b/ver-val/exgdf5/LAlX5 

944032 Mar 28 06:50 1998 ./mcnp4b/ver-va1/endfS/exp2So 
853564 Mar 28 08:54 1998 ./mcnp4b/var-val/endfS/exp26o 
903S21 Mar 28 10:07 1998 ./mcnplb/ver-val/endfS/exp27o 
209766 Mar 28 12:47 1998 ./a=np4b/ver-va1/endfS/LAX~o 
271384 Mar 28 13:07 1900 f/mcnp4b/ver-val/endfS/z.A3x~o 

0 Mar 31 15:5 1998 fmucnp4b/ver-va1/endf 6/ 
32S631 Mar 27 17:48 1998 ./mcnv4b/ver-vaI/endf6/vroblo 
175648 Mar 30 07j25 1998 .7mcnp4b/ver-val/endf6/godivao 
371751 Mar 27 23:45 1998 ./uanp4b/ver-val/&ndf6/Vrob3no 

0 Mar 27 16:12 1998 ./mcnp4b/vwr-val/endf6/ac~np symbolic link to

rv-r--r-- 229/20 4094 Mar 27 15:53 1998 ./mc~np4b/ver-val/endf 6/prabl2 
zw-rv-rw- 229/20 175420 Mar 30 07:30 "1998 ./mcnp4b/ver-val/endf6/jez20G 
rw-r--r-- 229/20 1603 Mar 27 15:53 1998 ./mcnp4b/ver-val/erzdf6/probl3 
rv-r--r-- 229/20 2383 Mar 27 15:5 1998 I/mcnv4b/ver-val/endf6Iprobl4 
rw-rv-rv- 229/20 295003 Mar 27 23:52 1998 ./mcxnp4b/ver-val/endf6/prob6o 
rv-r--r-- 229/20 1866 Mar 27 15:54 1998 ./fcnpdb/ver-val/.ndf6/probl6 
rw-rv-rw- 229/20 110017 Mar.30 07:35 1998 ./mcnpb/ver-val/endf;/jez4.So 
rw-r--r-- 229/20 4174 Mar 27 15:54 1998 ./mcllv4b/vmr-val/endf6/vrobl8 
zv-r--r-- 229/20 3109 Mar 27 15:54 1998 ./mcav4b/ver-val/endf6/prob2O 
rv-rw-rw- 229/20 295226 Mar 28 00:02 1998 ./mcnp4b/ver-val/endf6/jprob7o 
rv-r--r-- 229/20 4270 Mgar 27 15:53 1998 ./mcup4b/ver-val/endf6/prob3 
rv-r--r-- 229/20 1755 Mar 27 15:5 1998 I/mcnp4b/ver-val/*ndf6/prob7 
rwxr-xr-x 229/20 1238 Mar 27 16:22 1998 ./mcnqp4b/ver-va1/*nd!f6/rujze6 
zw-r--r-- 229/20 4269 Mar 27 15:54 1998 */mcnp4b/ver-val/endfE/prob3n 
rv-r--r-- 229/20 325 Mar 27 15:53 1998 .?zcnv4b/ver-val/*ndf6/L.IX 
Zw-r--r-- 229/20 475 Mar 27 15:53 1998 ./mcnp4b/ver-val/enidfG/Lh2X 
rw-r--r-- 229/20 1689 Mar 27 15:5 1999 ./mcnp4b/ver-val./ncdf6/prob6 
rv-r--r-- 229/20 5050 Mar 27 15M5 1999 ./mcnp4b/ver-val/endt6/La3 
nt-r--r '-- 229/20 223 Mar 27 15:53 1998 ./mcnp4b/vwr-val/.ndf6/godiva 
rw-r--r-- 229/20 146972 Mar 27 15:5 1998 i/mcnp4b/vur-val/*ndf6/xsdir 
zv-rw-rw- 229/20 317231 Mar 28 00:26 1998 I/mcnp4b/ver-4ral/endfd/probl2o 
rv-r--r-- 229/20 221 Mar 27 15:53 1998 ./mcnpdb/ver-val/endf6/jez2O 
rw-r--r-- 229/20 228 Mar 27 15S5 1998 ./mcnp4b/ver-val/endf6/jez4.S 
vw-rw-rw- 229/20 305270 Mar 28 00:35 1998 ./mcnp4b/ver-val/.ndf6/probl3o 
zw-r--r-- 229/20 1440 Mar 27 15:54 1998 I/mcnp4b/ver-val/endf6/problS 
zv-rw-rv- 229/20 308612 Mar 28 00:43 1998 ./mcap4b/ver-val/.ndf6Iprobl4o 
rw-r--r-- 229/20 3169 Mar 27 15:53 1998 ./fcnv4b/ver-val/endf6/prob1 
rw-rw-rw- 229/20 277380 Mar 28 05:00 1998 ./mcup4b/v~r-val/endfG/Vroblso 
rw-rw-rv- 229/20 310377 Mar 28 05:45 1998 ./fcnp4b/v~r-val/endf6/Vrobl6* 
rw-zv-nr- 229120 313701 Mar 28 10:10 1998 ./acrapdb/ver-val/endf6/Vroblgo 
rv-rw-rw- 229/20 325398 Mar 28 10:43 1998 ./mcnp4b/vor-val/enclf6/prab2oo 
zw-zv-rw- 229/20 241421 Mar 28 12:5S2 1998 ./mcnpdb/ver-val/endf6/z.MXo 
rw-rw-rw- 229/20 210075 Mar 28 13:02 1998 ./mcnp4b/ver-val/endf6/LIj2o 
zv-rw-rw- 229/20 287883 Mar 28 13:14 1998 ./mcnv4b/ver-val/.ndf6/LA3o 
zwxrwecrwx 229/20 0 Mar 31 08:24 1998 ./mcnp4b/ver-vallamlaet/ 
rwxr-x--x 229/20 232 Mar 31 08:22 1998 ./mcnp4biver-va1/amlset/rurxaet 
rw-r--r-- 229/20 5723 Mar 31 08:15 1998 ./mczp4b/ver-va1/am1set/exVI 
rv-rw-rw- 229/20 1950069 Mar 31 08:15 1998 ./mcnp4bfver-val/suluet/explo 
rw-r--r-- 229/20 6474 Max 31 08:15 1998 ./mcanp4b/ver-va1/smlset/ex27 
zw-rv-rv- 229/20 903521 Mar 31 08I1 1998 */Mcnv4b/ver-val/wmlset/wxp27o 
vw-r--r-- 229/20 3169 Mar 31 08:16 1998 ./mcnp4b/ver-val/amlset/probl 
rw-rw-rw- 229/20 325631 Mar 31 08:16 1998 ./mcnp4b/ver-val/smluet/problo 
rv-r--r-- 229/20 3109 Mar 31 08:16 1998 ./vmVapb/ver-val/xmlset/prob2O 
rw-rw-rw- 229/20 325398 Mar 31 08:16 1998 ./mcnp4b/ver-val/smlxet/'prob20* 
rw-r--r-- 229/20 325 Mar 31 08:16 1998 ./mcnpdb/ver-val/smlaet/z.Afl 
rw-rv-rv- 229/20 241421 Mar 31 08:16 1998 ./uc~p4b/ver-va1/amlset/XI.1Xo 
rv-r--r-- 229/20 5050 Mar 31 08:1 1998 ./mcnp4b/ver-va1/smlset/XA3 
rv-rw-rw- 229/20 287883 Mar 31 08:16 1998 ./mcnp4b/ver-val/emzget/Lho 
rw-r--r-- 229/20 223 Mar 31 08:16 1998 ./mcnp4b/ver-val/umlaet/godiva 
rw-rw-rw- 229/20 175648 Mar 31 08:16 1998 ./mcnpdb/ver-val/9mlset/godivao 
rw-r--r-- 229/20 228 Mar 31 08:16 1998 ./mcnp4b/ver-val/xmlset/Jez4.5 
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1. Introduction

The "Selection of MCNP Cross Section Libraries" report documents the selection of continuous
energy cross section libraries to be used with MCNP (Ref. 1) in criticality benchmark 
calculations. This report contains comparative graphical representations of the various 
continuous-energy cross section libraries available for each element or isotope. In the context of 
this report, the term "cross section library" refers to an individual cross section data table, 
delineated by a unique MCNP ZAID (cross section data table identifier), for any element or 
isotope.  

1.1; Background 

MCNP has the capability to model complex geometries and implement continuous-energy cross 
section libraries rather than only multi-group cross section libraries. For these reasons, MCNP is 
currently used by the Waste Package Design Department (WPDD) to perform criticality, 
shielding, and other particle-transport-based calculations. Cross section libraries must be 
assigned to each element or isotope defining a material composition in an MCNP input deck.  
Multiple continuous-energy cross section libraries are available for use with many elements and 
isotopes. A specified set of continuous-energy cross section libraries must be established to 
ensure consistency throughout the various criticality benchmark and design calculations.  

1.2. Objective 

The objective of the "Selection of MCNP Cross Section Libraries" report is to present the basis 
for selecting specific MCNP cross section libraries to be used in the criticality benchmark 
calculations that support the "Disposal Criticality Analysis Methodology Topical Report." The 
"Disposal Criticality Analysis Methodology Topical Report" will be presented to the United 
States Nuclear Regulatory Commission when approved by the United States Department of 
Energy Office of Civilian Radioactive Waste Management.  

1.3. Scope 

The "Selection of MCNP Cross Section Libraries" report will present the reasoning for selecting 
specific MCNP cross section libraries. The report is to be a supporting document for other 
reports and calculations that will support the "Disposal Criticality Analysis Methodology Topical 
Report." 

1.4. Quality Assurance (QA) 

The QA program applies to the development of this report. The information provided in the 
technical document is to be indirectly used in the evaluation of the Mined Geologic Repository 
waste package and engineered barrier segment. The waste package and engineered barrier 
segment have been identified as items important to safety, waste isolation, and physical 
protection of materials in the QAP-2-3 evaluation entitled "Classification of the Preliminary 
MGDS Repository Design" (Ref. 2, TBV-228). The WPDD responsible manager has evaluated 
the technical document development activity in accordance with QAP-2-0, "Conduct of
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Activities." The QAP-2-0 activity evaluation, "Develop Technical Documents" (Ref. 3), has 
determined that the preparation and review of this technical document is subject to "Quality 
Assurance Requirements and Description" (Ref. 4) requirements. As specified in NLP-3-18, 
"Documentation of QA Controls on Drawings, Specifications, Design Analyses, and Technical 
Documents," this activity is subject to QA controls.  

1.5. Use of Computer Software 

The MCNP code (Ref. 1) was used to generate the cross section library plots documented in this 
report. The software specifications are as follow-.  

* Program Name: MCNP 
* Version/Revision Number: Version 4B2 
* CSCI Number:. 30033 V4BLV 
9 Computer Type: HP 9000 Series Workstation 

The MCNP input file used in the generation of the various cross section plots is presented in 
Section 5. The MCNP generated cross section plots are contained on the attached CD-ROM 
identified as Attachment 1. The MCNP software used was: (a) appropriate for the application of 
cross section plotting, (b) used only within the range of validation, (c) obtained from the 
Software Configuration Manager in accordance with appropriate procedures.  

* 2. Description of Cross Section Processing for MCNP 

Figure 2.1 presents a graphical representation of the cross section processing for MCNP.  
Basically, the evaluated nuclear data files are processed into formats which are accessible to 
neutron transport codes. The evaluated nuclear data files are developed based on experimental 
measurements, predictions of nuclear models, and evaluator experience. Several sources of 
evaluated nuclear data files exist. The primary sources of evaluated nuclear data files used in the 
United States include the following (pp. 2-17 through 2-18, Ref. 1): 

* ENDF/B system.  
* LLNL (Lawrence Livermore National Laboratory) Evaluated Nuclear Data Library 
e LANL (Los Alamos National Laboratory) Nuclear Theory & Applications Group 
* Los Alamos Master Data File 

Processing codes are used to generate transport code accessible cross section data tables from the 
evaluated nuclear data files. These processing codes (such as NJOY (Ref. 6)) are comprehensive, 
sophisticated code packages that process evaluated nuclear data into forms appropriate for 
application codes. For radiation transport codes, the product of the processing code is a multi
group or pointwise (continuous-energy) cross section library.  

This report discusses the selection of continuous-energy cross section libraries for use in MCNP 
-criticality calculations. The continuous-energy cross section libraries are processed into the ACE 
format (p. F-i, Ref. 1) by various national laboratories. The ACE format cross section libraries 
are then distributed with the MCNP software.

BOOOOOOO-01717-5705-00099 REV 00 2 June 30, 1998



The continuous-energy cross section libraries are essentially cross section tables containing all 
cross sections tabulated on a fixed main energy grid. The characteristics of the fixed main energy 
grid are the same for a given library, but may differ between various libraries. The main energy 
grid for each cross section library is fine enough that MCNP can use a linear-linear interpolation 
between energy points to reproduce the evaluated cross sections within a specified tolerance.  
Generally, this specified tolerance for data reproduction is established as being within 1% of the 
data contained in the evaluation (p. 2-18, Ref. 1). Therefore, the particle energies in the cross 
section tables are truly continuous. Each nuclear reaction is represented separately in the cross 
section tables. For each individual reaction, secondary particle angular and energy distributions 
are provided as a function of incident neutron energy (at specific energies with interpolation 
between energies). The cross section tables also contain other information needed by MCNP 
such as multiplicities, atomic weight ratios, average nu (prompt, total, or both prompt and total), 
average heating numbers, and reaction Q-values. The generated cross section tables are 
essentially application independent. The format of the cross section tables allow the transport 
codes to utilize the nuclear data in as much detail as required. Information on continuous-energy 
cross section data tables is available on pages F-4 through F-31 of Reference 1.  

The use of the continuous-energy cross section libraries in MCNP involve some neutron physics 
approximations. Information on these neutron physics approximations are provided on pages 2
27 through 2-57 of Reference 1. The following are some of the primary neutron physics 
approximations: 

* (nxn) reactions are sampled independently (no conservation of energy) 
* (nf) and (nxn) reactions are sampled as if they occur instantly 
* unresolved resonances are treated as average cross sections 
* tolerance on the main energy grid is generally set such that the evaluated nuclear data can be 

reproduced by linear-linear interpolation to within 1% 
* angular distributions of scattered neutrons from neutron emitting reactions (as tabulated on 

reaction-dependent grids of incident neutron energy) are sampled to conserve energy on an 
average basis rather than on a single collision basis 

* evaluated angular distributions for secondary neutrons and photons are approximated in 
MCNP cross section tables by 32 equally probable cosine bins 

9 secondary neutron energy distributions are sometimes approximated in MCNP cross section 
tables by 32 equally probable energy bins.
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Predictions of Nuclear Experimentally Measured 

Model Calculations Cross Sections 
SEvaluated Neutron _ 

Interaction Data Table 

Evaluated Neutron Interaction 
Data Table Processing Codes 

ACE Format Nuclear Data Library 

Transport Code 

Figure 2-1. Sequence for MCNP Cross Section Processing 

3. Criteria for Selecting MCNP Cross Section Libraries 

More than one cross section library is available for most of the elements and isotopes for which 
ACE format cross section libraries have been developed. Some of the reasons for the existence of 
more than one cross section library for a given element or isotope include: 

* different evaluated nuclear data sources 
* different processing tolerances 
e different temperatures at which the data was processed.  

All of the cross section libraries for the various elements and isotopes are considered acceptable 
for use in MCNP transport calculations. However, depending on the evaluated system, some 
cross section libraries may provide a better representation of the nuclear reaction probabilities for 
a given element or isotope. Some things that should be considered when selecting neutron cross 
section libraries include: 

* differences in evaluator's procesing criteria (i.e., size optimization criteria for resulting cross 
section data tables) 

* neutron energy spectrum 
* temperature at which the evaluated nuclear data was processed to generate the cross section 

library 
* sensitivity of results to different evaluations.  

Bias and uncertainty values associated with the use of certain cross section libraries in the 
evaluation of systems having specific ranges of neutronic characteristics may be determined. The 
application of bias and uncertainty values to an evaluation is only appropriate if the bias and 
uncertainty values were determined from benchmark evaluations which bound both the
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characteristics of the evaluated system and the utilized cross section libraries. Therefore, it is 
important to establish a consistent set of cross section libraries to be used in both criticality 
benchmarks and design calculations. This report documents a set of selected cross section 
libraries to be used in criticality benchmark and design calculations performed by the WPDD.  

The performance of the selected cross section libraries in the evaluation of systems having 
varying neutronic characteristics may be quantified in the form of bias values through the 
evaluation of critical benchmarks which are representative of the various configurations. The 
performance of the selected cross section libraries as presented in this document has been shown 
to be acceptable based on the evaluation of numerous critical benchmark configurations 
representing a variety of neutronic characteristics (spectrum, geometry, reflection, etc.) 
(References 8, 9, 10, 11, and 12).  

The following criteria were used to select the continuous-energy cross section libraries for use 
with MCNP: 

"* ENDF/B-V based cross section libraries were selected for use when available with the 
exceptions of H-2, B- 11, Zr (natural), Ag-107, Ag-109, Eu-151, and Eu-153 

" either ENDF/B-VI, T-2, or LLNL based cross section libraries were selected for use when 
ENDF/B-V based libraries were not available or selected 

"• parameters compared when selecting between ENDF/B-VI, T-2, or LLNL based cross 
section libraries included the following: number of energy points included in the main energy 
grid, date of evaluation, and availability of certain data.  

Section 6 provides a listing of the continuous-energy cross section libraries that were selected for 
use with MCNP. Descriptions of how the criteria listed above were used to select the various 
cross section libraries are also provided in Section 6.  

4. Available MCNP Cross Section Libraries 

Table 4.1 lists all of the continuous-energy MCNP cross section libraries currently available for 
use by the WPDD. The information in Table 4.1 is obtained from pages G-8 through G-29 of 
Reference 1. The following index applies to the cross section library filenames in Table 4.1 (p.  
11-15, Ref. 5): 

* endf5p: 23 tables from ENDF/B-V continuous energy 
e endf5u: 31 tables from ENDF/B-V continuous energy neutron 
* newxs: newly processed evaluations 4/19/91 
9 rmccs: 64 tables from ENDF/B-V, LANL, and ENDL85 (continuous energy neutron) 
* rmccsa: 27 tables from ENDF/B-V, LANL, and ENDL85 (continuous energy neutron) 
* kidman: data for a number of fission product nuclides at 300 K 
* misc5xs: corrected data for ENDF/B-V based Zr, and data libraries IRNAT, MISCXS, 

ARKRC, TM169, GDT2GP, and T2DDC .  
* endf5mt: data previously available in the library EPRIXS.(evaluations at various 

temperatures including 300 K, 600 K, and 900 K for 7 isotopes), along with the U600K data 
library
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* endl85: ENDL85 based continuous energy neutron cross sections 
4%. -i * endf60: 124 nuclides with an individual data file for each (processed with NJOY91 at room 

temperature (300 K), using flat weighting, and thinned such that most nuclides had no more 
than 400,000 words) 

* 100xs: data files for nuclides having an evaluation extending to 100 MeV 

The entries in Table 4.1 are described as follows (pp. G-6 through G-7, Ref. 1): 

ZAID: The ZAID is the nuclide identification number with the form ZZZAAA.nnX. "ZZZ" is 
the atomic number. "AAA" is the mass number (000 for naturally occurring elements). "nn" is 
the neutron cross section identifier. "X"="c" for continuous-energy neutron tables.  

AWR (Atomic Weight Ratio): The AWR is the ratio of the atomic mass of the nuclide to a 
neutron. This is the AWR that is contained in the original evaluation and that was used in the 
NJOY processing of the evaluation. The atomic mass of a neutron is 1.008664904 atomic mass 
units.  

Library Name: This entry is the name of the library that contains the data file for that ZAID. The 
number in brackets following a data file name refers to one of the special notes at the end of 
Table 4.1.  

Source: The source indicates the originating evaluation for that data file.  

ENDF/B-V.# or ENDF/B-VI.# (such as B-V.0 and B-VI. 1) are the Evaluated Nuclear 
Data Files, a United States effort coordinated by the National Nuclear Data Center at 
Brookhaven National Laboratory. The evaluations are updated periodically by evaluators 
from all over the country, and the release number of the evaluation is given. This is not 
necessarily the same as the ENDF revision number for that evaluation. For example, Pu
242 is noted as ENDF/B-VI.2 as it is from release 2 of ENDF/B-VI, but it is revision 1 of 
that evaluation.  

LLNL: This source refers to the evaluated nuclear data libraries compiled by the Nuclear 
Data Group at Lawrence Livermore National Laboratory. The number in the library name 
indicates the year the library was produced or received.  

T-2: This source refers to the nuclear data evaluations performed by the Nuclear Theory 
and Applications Group T-2 at Los Alamos National Laboratory.  

:T-2 or :XTM: This source identifier indicates that the original evaluation has been 
modified by the Los Alamos National Laboratory groups T-2 or XTM.  

Eval Date: This entry indicates the year that the evaluation was completed or accepted. In cases 
where this information is not known, the date that the data library was produced is given. If 
minor corrections were made to an evaluation, the original evaluation date was kept. The 
notation "<1985" means "before" 1985.
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Temp: Indicates the temperature (K) at which the data were processed. The temperature enters 
into the processing of the evaluation into a data file only through the Doppler broadening of 
cross sections. Doppler broadening refers to a change in cross section resulting from thermal 
motion of nuclei in a target material. Doppler broadening is done on all cross sections for 
incident neutrons (non-relativistic energies) on a target at some temperature (Temp) in which the 
free-atom approximation is valid. In general, an increase in the temperature of the material 
containing neutron-absorbing nuclei in a homogeneous system results in Doppler broadening of 
resonances and an increase in resonance absorption. Furthermore, a constant cross section at 0 K 
goes to I/v behavior as the temperature increases.  

Length: This entry is the total length of the particular cross section file in words. It is understood 
that the actual storage requirement in an MCNP problem will often be less because certain data 
that are not needed for a problem may be expunged.  

NE: This entry is the number of energy points on the grid used for the neutron cross sections for 
that data file. In general, a finer energy grid (or greater number of points) indicates a more 
accurate representation of the cross sections, particularly through the resonance region.  

E.: The maximum incident energy for that data file. For all incident neutron energies greater 
than E.r, MCNP assumes the last cross section value given.  

GPD: "yes" means that photon-production data are included. "no" means that photon-production 
data are not included.  

7: For fissionable material, this entry indicates the type of fission nu data available. "p" means 
that only prompt nu data are available. "t" means that only total nu data are available. "b" means 
that both prompt and total nu data are available.  

Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 

ZAID AWR Library .Souree Eval Temp Length NE ,. GPD " 
Name Date (K) (words) (Mev) 

*-******************ogc****************************** 

100135c 0.9992 end185 LLNL <1985 0 3,506 330 20 yes no 

1001.50c 0.9992 nmcs B-V.0 1977 294 2,766 244 20 yes no 
1001.5 0.9992 endfSmt[l] B-V.0 1977 587 4,001 394 20 yes no 
1001.60r 0.9992 endf60 B-VI.1 1989 294 3,484 357 100 yes no 

W*H-329* 

1002.35c 1.9968 en85 LLNL <1985 0 2,507 135 20 yes no 
1002.50cl1.99681 endf1p B-V.0 I 1967 12941 3,987 I 214 I 20 I Yes I no 
1002.55c 1.9968 nnrcs T-2 1982 294 5,981 285 20 yes no 
1002.60c 1.9968 endf6O[2] B-VI.0 1967[2] 294 2,704 178 20 yes no 

**Ho3*0 

1003.35c 2.9901 end185 LLNL <1985 0 1,269 76 20 no no 
1003.50c 2.99011 nnr B-V.0 I 1965 2941 2,428 184 1 20 1 no no 
1003.60c 2.9901 endf60 B-VI.0 1965 294 3,338 180 20 no no

BOOOOOOOO-01717-5705-00099 REV 00 7 June 30, 1998



Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 
Z Ubrry Source Eval Temp Length N GPD v 
ZAID AWR rare Date (K) (words) (MeV) 

200335c 2.99011 end185 ILLNL <1985 0 2,481 182 20 yes 

2003.50c 2.9901 rmccs B-V.0 1971 294 2,320 229 20 no no 

2003.60c 2.9890 endf60 B-VI.1 1990 294 2,834 342 20 no no 

**He-4** 
200435c 3.9682 endi85 LLNL <1985 0 1,442 78 20 no no 

2004.50c 4.00151 rmccs I B-V.0 1 1973 1 294 .3,061 345 20 no no 

2004.60c 4.0015 endf60 B-VLO 1973 294 2,971 327 ,20 no no 

I3006.50c 15.96341 rmccs B-V.0 1 1977 i 294 1 9,932 I 373 I 20 1 yes I no 

3006.60c 5.96341 endf60 B-VI.1 1989 294 12,385 498 20 yes no 

3007.50c 6.9557 endf5p B-V.0 1972 294 4,864 343 20 yes no 
3007.55c 6.9557 rmccs B-V.2 1979 294 13,171 328 20 yes no 

3007.60c 6.9557 endf60 B-VI.0 1988 294 14,567 387 20 yes no 

**Be-7** 
14007.35c -6.95671 endI85 I LLNL 1<19851 0 11,834 180 20. no no 
**Be-9** 

4009.21c 8.9348 100xs[3] T-2:XTM 1989 300 28,964 316 100 yes no 

4009.50c I 8.9348 1 rmccs I B-V.0 1 1976 1 294 8,886 329 20 yes no 

4009.60c 8.9348 endf60 B-VI.0 1986 294 64,410 276 20 yes no 
*=5*************Boro******** ** ******* *** ** ***** **** ** ** **** ***,*** ***** * 

**B-100* 
5010.50c 9.9269 rmccs B-V.0 1977 294 20,200 514 20 yes no 

5010.53c 9.9269 endf5mt[I]I B-V.0 1 1977 587 23,676 700 20 yes no 
5010.60c 9.9269 endf60 B-VI.1 1989 294 27,957 673 20 yes no 

**B-II**_____ ____ 

501135c 10.9147 endI85 LLNL <1985 0 4,289 247 20 yes no 

5011.so50c 10.9150 endfSp B-V.0 1974 294 4,344 487 20 no no 

5011.55c 10.91501 nnccsa B-V.0:T-2 1971 294 12,254 860 20 yes no 

5011.5 10.9147 newxs T-2 1986 294 56,929 1,762 20 yes no 

5011.60c 10.9147 endf60 B-VI.0 1989 294 108,351 2,969 20 yes no 

**C-nat** 
I6000.s0c 111.89691 rmccs I B-V.0 I 1977 1 294 1 23,326 1 875 I 20 I yes I no 

6000.60c 11.89801 endf60 B-VI.1 1 1989 1294 122,422 1 978 32 1 yes I no 
**C.12"* 

6012-21c 11.8969 100xs[3] T-2:KXIM 1989 300 28,809 919 100 yes no 

601235c 111.89691 endI15 LLNL 1 <1985 0 5,154 225 20 yes no 

6012.50c 11.89691 rmccs[4,5] B-V.0 1977 294 23,326 875 20 yes no 

**C-13"* 
I6013.35c 112.89161 endI5 I LLNL 1<1985 10 4,886 1 395 1 20 1 yes I no 

]7014.50c 113.88301 rmccs I B-V.0 I 19731 294 I 45,457 I 1,196 I 20 1 yes no 

7014.60 13.88281 endf60 I T-2 1 1992 _294 160,3971 1,379 1 20 1 yes I no 
**N.15** 
[7015.•5c 14.87101 rmccsa I T-2 1 1983 1 294 1 20,920 1 744 I 20 I yes In 
I7015.60c 114.87101 endf60 I B-VI.0 1 1993 1 294 124,410 653 _[20 y yes I no
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 

SAWR Library Source Eval Temp Length Ew. GPD v ] 
Name Date (K) (words) (MeV) 

801621c 15.575 100xs[3] T-2:XTM 1989 300 45,016 1,427 100 r yes no 
8016.35c n15.8575 endi]S LLNL <1985 0 10,357 465 20 1 yes no 
8016.50c 15.8580 imecs B-V.0 1972 294 37,942 1,391 20 1 yes no 
8016.53c f15.8590 1enfimt[iI B-V.0 1972 587 37,989 1,398 20 ! yes no 
8016.54c 15.85890endf5mt[l] B-V.0 1972 881 38,017 1,402 20 [ yes no 
8016.60c 115.85321 endf60 I BVl.0 1 1990 1294 158,253 1,609 I 20 I yes no 

*'O-17"* 

1 8017.60c 16.85311 endf60 IB-VI.0 1 1978 1 294 1 4,200 1 335 1 20 no no 

**F-19** 

9019.35c 18.8352 endI85 LLNL <1985 0 31,547 1,452 20 yes no 
9019.50c 18.8350 endf~p B-V.0 1976 294 44,130 1,569 20 yes no 
9019.51c 18.8350 rmccs B-V.0 1976 294 41,442 1,541 20 yes no 
9019.60c 18.8350 endf60 B-VI.0 1990 300 93,826 1,433 20 yes no 

Z-1 ********** Sodium************ ************************** 

**Na-23** 
11023.35c 22.7923 end185 LLNL <1985 0 22,777 1,559 20 yes no 
11023.50c 22.7920 endf5p B-V.0 1977 294 52,252 2,703 20 yes no 
11023.51c 22.7920 rmccs B-V.0 1977 294 48,863 2,228 20 yes no 
11023.60c 22.7920 endf60 B-VI.1 1977 294 50,294 2,543 20 yes no 

**Mg-nat* 
12000.35c 24.0962 endlS5 LLNL <1985 0 9,686 675 20 yes no 
12000.50c 24.0963 endf5u B-V.0 1978 294 56,334 2,430 20 yes no 
12000.51c 24.0963 rmces B-V.0 1978 294 48,917 1,928 20 yes no 
12000.60c 24.0963 endf60 B-VI.0 1978 294 55,776 2,525 20 yes no 

**AI-27_* 
13027.21c 26.7498 100xs[3] T-2XTM 1989 300 35,022 1,473 100 yes no 
13027.35c 26.7498 endi85 LLNL <1985 0 36,895 2,038 20 yes no 
13027.50c 26.7500 rmccs B-V.O 1973 294 54,162 2,028 20 yes no 
13027.60t 26.75001 endf60 B-VI.0 1973 1294 55,427 2,241 20 yes [no 

S*Si-nat** 
14000.21c 27.8440 100xs[3] T-2:XTM 1989 300 76,399 2,883 100 yes no 
14000.35c 27.8442f endI85 LLNL <1985 0 19,016 1,012 20 Yes no 
14000.50c 27.8440 endf5p B-V.o 1976 294 98,609 2,440 20 yes no 
14000.51c, 27.8"0 rmccs B-V.0 I 1976 294 88,129 1,887 20 yes no 
14000.60c 27.9440 endf60 B-VL0 1976 294 104,198 2,824 20 yes no 

******************************************* S************* 

*'I)-31"* 

15031.35c 30.7077 endi85. LLNL <1985 0 5,875 303 20 yes no 
15031.50c 30.7080 ndfSU B-V.0 1977 294 5,733 326 20 yes no 

:15031.51c 30.7080 rmccs B-V.0 1977 294 5,732 326 20 yes no 
1)5031.60c 30.7080, endf60 B-VI.0 1977 294 6,715 297 20 yes no 

**S-nat** 
I16000.60c 31.78821 endf60 I B-VI.0 1 1979 1294 1108,683 18,3821 20 1 yes I no I
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 

AWR Ubrary Sour Eval Temp Length Emu GPD v" Name Date (K) (words) (MeV) 

**S-32'* 

16032.35c 31.69741 end185 I LLNL 1<19851 0 I 7,054I 357 I 20 I yes no 
16032.50c 31.6970 endf5u B-V.0 1977 294 6,789 363 20 yes no 
16032.51c131.69701 rmccs B-V.0 I 1977 I294 I 6,780 I 362 I 20 I yes no 
16032.60c 31.6970 endf60 B-VI.0 1977 294 7,025 377 20 yes no 

Z=****17 ****** ***'Cloin************************** 
**Clnat** 
17000.35c 35.1484 endI85 LLNL <1985 0 12,903 1,014 20 yes no 
17000.50c 135.14801 endf5p B-V.0 I 1967 j294 23,313 1 1,499 j 20 I yes no 
17000.51c 35.1480 rmccs B-V.O 1967 294 21,084 1,375 20 yes no 
17000.60c 35.1480 endf60 B-VI.0 1967 294 24,090 1,816 20 yes no Z= 1*8**** ***** ***Aj* * ********** **** * *** ****** **** *** ***** *** **** *** ***** 

**Aronat** 
1000.35c 139.60481 rmccsa ILLNL <19851 0 5585 259 20 yes no 
18000.59c 139.6048 miscwxs[6,7]1 T-2 1 1982 1 294 1 3,473 1 252 1 20 y yes I no 

Z=1*************Potassium************************************* 
**K-nat** 
19000.35c 38.7624 endI85 LLNL <1985 0 11,130 714 20 yes no 
19000.50c 38.7660 endf5u B-V.0 1974 294 22,051 1,243 20 yes no 
19000.51c 38.7660 rmccs B-V.0 1974 294 18,798 1,046 20 yes no 
19000.60c 38.7660 endf60 B-VI.0 1974 294 24,482 1,767 20 yes no 

Z--**** ** ********Calcu********************************* 

**Ca-nat** 
20000.35c 39.73571 endISS LLNL <1985 0 12,933 974 20 yes no 
20000-50c 39.7360 endf5u B-V.0 1976 294 62,624 2,394 20 Yes no 
20000.51c 39.7360 rmccs B-V.0 1976 294 53,372 1,796 20 yes no 
20000.60c 39.73601endf6 0 - B-VI.0 1980 294 76,468 2,704 20 yes no 

**Ca.40** 
120040.21c 139.61931 iooxs[3) IT-2-XTM 1989 1 300 1 53,013 1 2,718 1 100 1 yes I no 

**Sc-45* " 
121045.60c 44.56791 endf60 B-VI.2 1 1992 1294 1105,6271 10,639 20 y yes I no [ 

"*Ti-nat** 
22000.35c 47.4885 endl85 LLNL <1985 0 13,421 1,337 20 yes ino 
22000.50c 47A676 endfSu B-V.0 1977 294 54,801 4,434 20 yes no 
22000.5Ic 47.4676 rmccs B-V.0 1977 294 31,832 1,934 20 yes no 
22000.60c 47.4676 endf60 B-VI.0 1977 294 76,454 7,761 20 yes no 

Z2*0**** *******Vanadiu****** 0 00****************** 

**V.nat** 

I23000.50c 150.50401 endf~u B-V.0 1977 j294 138,32 12,265 120 1 yes I no 
23000.51c 50.5040 rmccs B-V.0 1977 294 34,110 1y,99 20 Yes no 
23000.60c 50.5040 endf60 B-VI.0 1988 294 167,334 8,957 20 yes no 

**Cr-nat** 
24000.35c 151.54931 end185 I LLNL 1 <1985 1 0 1 9,218 1 358 1 20 yes I no:] 
24000.50c 51.54901 rmccs B-V.0 1 1977 1294 1134,4541 11,050 1 20 1 yes no 
**Cr-50** 
124050.60c 49.51701 endf60 I B-VIA 1 1989 1 294 1119,1781 11,918 1 20 y yes - no [ 
**Cr-52*
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 

ZAID Library Source Eva[ Temp Length N E. V 
I Name Date (K) (words) (MeV) 

24052.60c 51.49401 endt0 I B-VLi I 1989 1294 1117,680 110,6791 20 yes no 
**Cr-53"* 
124053.60c 52.48601 endf60 I B-VI. 1 1989 1 294 1114,982 10,073 1 20 1 yes I no 
**Cr-54*0 
124054.60c 153.47601 endf6 0I B-VI.1 11989 1 294 1 98,510 1 9,699 1 20 1 yes no 
*--25*00*0*0 ******Mangnes***************$**** *********** 

**Mn-55** 

25055.35c 54.4661 endI85 LLNL <1985 0 .7,493 446 20 yes no_ 
25055.5oc 154.46611 endfSu B-V.0 1977 I294 105,093 12,525 20 I yes no 
25055.51lc 54.4661 rmccs B-V.O 1977 294 25,727 1,578 20 yes no 
25055.60c 54.4661 endf60 B-VI.0 1988 294 :184,269 8,207 20 yes no 

**Fe.nat** 
26000.21c 55.3650 100xs[3] T-2"XTM 1989 300 149,855 15,598 100 yes no 
26000.35c 55.3672 endi85 LLNL <1985 0 30,983 2,772 20 yes no 
26000.50c 55.3650 endf5p B-V.0 1978 294 115,447 10,957 20 yes no 
26000.55c 55.3650 rmccs T-2 1986 294 178,392 6,899 20 yes no 
**Fe-54** 
126054.60c 53.47601 endf60 I B-VI.1 1 1989 1 294 121,631 10,701 1 20 1 yes no 
**Fe-56** 
126056.60c 55.45401 endf6O I B-VI.1 1 1989 f 294 1174,5171 11,618 20 1 yes I no 
**Fe-57** 
126057.60c 56.44601 endf6O I B-VI.1 1 1989 1 294 133,995 7,606 1 20 yes no 
**Fe-58** 
126058.60c 57.43601 endf6 0I B-VI.1 1989 1 294 1 93,450 1 6,788 20 y yes no 

**Co-S9'* 

27059.35c 58.4269 endI85 LLNL <1985 0 38,958 4,177 20 yes no 
27059.50c 58.4269 endf5u B-V.0 1977 294 117,075 14,502 20 yes no 
27059.51c 58.42691 rmccs B-V.0 J 1977 294 28,355 1,928 I 20 j yes no 
27059.60c 58.4269 endf60 B-VI.2 - 1992 294 186,618 11,838 20 yes no 

"*Ni-nat'* 
F28000.50c 158.18261 rmcs B-V.0 1 1977 1294 139,913 8,927 1 20 y yes I no 
"*Ni-58"* 
128058.35c 157.43761 endi85 I LLNL 1<1985 0 142,744 14,8061 20 y yes I no 

28058.60c 57.43801 endf60 B-VI.1 1989 1294 1172,0691 16,4451 20 y yes I no 
**Ni.60** 
128060.60c 59.41601 endf60 I B-VI. 1 1991 1294 1110,8851 10,0551 20 y yes I no 
**Ni-61** 

128061.60c 60.40801 endf60 I B-VI.1 1989 1294 193,801 1 5,882 20 1 yes I no I 
**Ni-62"* 
128062.60c 61.39601 endf60 I B-Vl.1 1 1989 1294 182,085 17,2301 20 yes no 
**Ni-64** 
128064.60c 163.37901 endf6O I B-VI.1 1 1989 1294 166,656 1 6,144 1 20 1 yes I no I 
**2***$** *******Coppe************************* 
**Cu-nat** 

29000.35c163.00011 endI85 [ LLNL 1 <19851 0 1 7,039 I 293 1 20 I yes I no 
29000.50c 6350 rmccs I B-V.0 1 978 1294 151,850 13,435 1 20 1 yes I no I 

**Cu-63"*a-,
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 

ZAID AWR Library S Eval Temp Length N E.m. GPD " Name Date (K) (words) (MeV) 

129063.60c 162.38901 endf60I B-VI2 1 1989 1294 119,0971 11,309 20 yes I no 
**CU.-65*4* 
129065.60c 64.37001 endf6O I B-VI.2 1989 1294 1118,3851 11,801 1 20 1 yes I no 

**Ga-nat** 
310003.5c 169.12111 endI85 LLNL <1985 1 0 1 7,509 1469 ! 20 ! yes I no 1 
31000.50c 69.1211 nmccs B-V.0 1980 294 7,928 511 20 1yes no 
31000.60c 69.12111 endf60 B-VI.0 1980 1 294 9,228 566 20 1 yes no 

**As-74** 
133074.35cl73.2889 end185 I LLNL 1<19851 0 150,881 1 6,424 1 20 1 yes I no 
**As-75** 
13307535c 174.27801 rmccsa I B-V.0 1 1974 1 0 '1 50,931 6,421 1 20 1 yes I no 
Z-35*************Bromin***************************** 

"*Br-79** 
135079.55c 178.24041misc5xs[6,8][ T-2 1 1982 1294 10,431 1 1,589 1 20 1 no I no 
**Br-81** 
135081.55c 180-2212imiscSxs[6,81] T-2 11982 1294 15,342 1831 20 1 no I no 

**Kr-78** 
136078.5Oc 77.2510 ccsa I B-V.0 1 1978 1294 9,057 1 939 1 20 1 no Ino 
**Kr-$O** 
136080.50c 179.22981 rmccsa I B-V.0 1 1978 1294 110,165 1 1,108 20 1 no no 
**Kr-82** 
J36082.50c181.20981 rmccsa I B-V.0 1 1978 1 294 1 7,220 1 586 1 20 1 no I no 
36082.59c 81.20981misc5xs[6,7]1 T-2 1 1982 1294 1 7,010 1 499 1 20 1 yes no 

**Kr-83** 
136083.50c 182.20181 rmccsa IB-V.0 11978 294 8 ,078 811 120 no Ino 
136083.59c 182.20181misc5xs[6,7]1 T-2 1 1982 1 294 1 8,069 1 704 1 20 1 yes no 
**Kr-84** 
136084.50c 183.19061 rmccsa IB-V.0 11978 294 1 9,364 1 944 1 20 1 no Ino 
36084.59c 183.19061misc5xs[6,7]1 T-2 1 1982 1294 1 10,370 1 954 1 20 y yes no 

"**Kir-6** 
]36086.50c185.17261 rmccsa I B-V.0 1 1975 1 294 I 10,416 I 741 1 20 1 no no I 
36086.59c 85.1726nisc5xs[6,7J] T-2 1 1982 1294 18,740 1 551 1 20 1 yes I no I 

**Rb-85** 
137085.55c 84.18241miscSxs[6,8]i T-2 11982 1 294 1 27,304 1 4,507 1 20 1 no I no 
**Rb-87** 
137087.55c g86.16261miscSxs[6,S]. T-2 1 1982 1294 18,409 11,373 20 no I no 

139088.35c 187.15431 cndlS5 I LLNL <19851 0 1 11,299 272 1 20 1 yes I no 
**Y-89** 
39089.35c 88.1421 misc5xs[6] LLNL 0 49,885 6,154 20 yes no 
39089.50c 88.14211 endf5u B-V.0[9] 1985 1 294 18,631 3,029 20 no I no 
39089.60c 88.14201 endf60 B-VI.0 1 1986 1294 186,556 1 9,567 20 yes no 

**Zr-nat** 
140000.35c 90.43641 endIS5 I LLNL <19851 0 114,738 11,292 20 1 yes I no

B00000000-01717-5705-00099 REV 00
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 
aIlD AWVR Library Source Eval Temp Length E GPD NameISourceNE GD P 

Name Date (K) (words) (MeV) 

40000.56c 90.4360 miscSxs[6,10] B-V:XTM 1976 300 52,064 7944 20 no no 
40000.57c 90.4360misc5xs[6,10] B-V:XTMw 1976 300 16,816 2,116 20 no no 
40000.58c 90.4360 miscSxs[6,10]'B-V:XTMI 1976 587 57,528 8,777 20 no no 40000.60c 90.4360 endf60 B-VI.1 1976[10 N294[ 66,035 10,298 20 no no 
**Zr-93** 
140093.50c 92.10831 kidman I B-V.0 1 1974 1294 1 2,579 1 236 1 20 1 no I no 
**Nb-93** 

4109335c 92.1083 end185 LLNL <1985 0 50,441 6,095 20 - yes no 
41093.50c 92.1051I endf5p I B-V.0 I 1974 I 294 [128,960 17,279 20 I yes I no 
41093.51c 92.1051 rmccs B-V.0 1974 294 14,675 963 I 20 I yes no 
41093.60c 92.1051 endf60 B-VI.1 1990 294 110,269 10,678 20 yes no 

**Mo-nat** 
42000.35c 95.1158 endI5 LLNL <1985 0 8,628 573 20 yes no 
42000.50c 95.1160 endf3u B-V.0 1979 294 35,634 4,260 20 yes no 
42000.51c 95.1160 rmccs B-V.0 1979 294 10,139 618 20 yes no 
42000.60c 95.1160 endf60 B-VI.0 1979 294 45,573 5,466 20 yes no 

**Mo.-95S* 
142095.50c 94.09061 kidman I B-V.0 1 1980 1294 15,411 2,256 1 20 1 no I no 

**Tc-995* 
143099.50c 198.15001 kidman I B-V.0 I 1978 1 294 1 12,152 1,640 1 20 no I no 
43099.60c 98.15001 endf6O B-VI.0 1 1978 1294 54,262 8,565 20 no I no I Z4*0**** *********Rutheniu**************************** 

**Ru-101** 
144101.5ocIoo0.0390o kidman I B-V.0 [ 1980 294 5,299 543 20 no no 
"**Ru-103* 
144103.50c 1102.02201 kidman I B-V.0 1 1974 1294_ 3,052 235 20 no no 

**Rh-103** 

145103.50c 102.02101 rmcc I B-V.0 1 1978 294 18,870 2,608 1 20 1 no I no "**Rh-105*" 
145105-50c 104.00501 kidmanI B-V.0 1 1974 W294 -1,591 1 213 1 20 1 no no 

**Pd-105** 
146105.50c 104.00401 kidman I B-V.0 1 1980 1294 4,647 1 505 20 1no I no 
**Pd.108** 
146108.50c 106.97701 kidman B-V.0 1 1980 1 294 4,549 1 555 1 20 1 no no 
Z4*0***** * 0* * Silver*******P *******0***************** 
**Ag-nat** 
47000-55c 106.9420 rmnccsa I T-2 1 1984 1 294 . 29,092 1 2,350 1 20 1 yes I no 

**Ag-107* 
47107.35c 105.9867 end8S5 LLNL <1985 0 13,134 994 20 yes no 
47107.50c 105.98701 rmccsa I B-V.0 1 1978 1 294 12,111 1 1,669 1 20 no no 
47107.60c 105.9870 endf60 B-VI.0 1983 294 64,008 10,101 20 no no 

**Ag-109** 
47109.35c 107.9692 endI85 LLNL <1985 0 13,452 1,094 20 yes no 
47109.50c 107.96901 nnccsa B-V.0 1978 294- 14,585 2,120 20 no no 
47109.60c 107.9690 endf60 B-VI.0 1983 294 76,181 11,903 20 no no
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 

ZAI AWR Library Sume Eval Temp Length E GPD 
I Name Date (K) (words) (MeV) 

Z*49*** *********Cadmium******************************* 
*sCd-nat** 

148000.35c11.44 1 eni LLNL <19851 0 112,283 j1,115 20 Iyes no 
49000.50c 111.4600 endf5u B-V.0 1974 294 19,714 2,981 20 no no 
48000.5k111.4600 nrmccs B-V.0 1974 294 6,734 818 20 no no 

**In-nat** 

149000.60c 113.83401 endf60 I B-VI.0 1 1990 1294 193,662 10,116 20 1 yes I no 

**Sn-nat** 

15000035c 1117.67041 endI85I LLNL 1<19851 0 15,970 1205 1 20 1 yes I no 
Z53*** **** *** odine******************** 
*1I-1274* 
153127.55c 125.8140[nisc5xs[6,81j T-2 1 1982 1 294 1 59,725 1 9,423 20 no I no 
53127.60c 125.8143 endf60[12] I T-2 1 1991 1 294 1399,760 1 7,888 1 30 1 yes I no 

**1.129** 
153129.60c 1127.79801 endf60 I B-VI.0 1 1980 1294 1 8,792 1 1,237 1 20 1 no I no 
**I.135** 
153135.50cJ133.75101 kidman I B-V.0 1 1974 1 294 1 1,232 1 194 1 20 1 no no 

**Xe-nat** 
154000.35c1130.17211 endI85 I LLNL 1 <1985 1 0 1 41,432 1 5,228 1 20 y yes I no 
**Xe-131** 

154131.50c1129.78101 kidman I B-V.0 1 1978 1 294 1 22,572 1 3,376 1 20 1 no I no 
**Xe-134** 

154134.35c1132.75511 endI85 I LLNL 1 <1985 1 0 1 7,463 1 359 20 y yes I no 
**Xe-135** 
54135.50c 133.7480 endf5mt[1) B-V 1975 294 5,529 704 20 no no 

I54135.53c 133.74890endfSmt[l] B-V I 1975 1587 5,541 I 706I 20 no no 
54135.54c 133.7480-endf5mt[t]J B-V 1 1975 1881 5,5771 712 20 1 no no 

**Cs-133"* 
55133.50c 131.76401 kidman I B-V.0 1978 1 294 1 26,7131 4,142 1 20 1 no I no 
55133.55c 131.7640 !isc5xs[6,S]j T-2 1 1982 1294 1 67,893 1 11,025 1 20 1 no no 
55133.60c l31.7640o endf60 I B-VI.0 1 1978 1 294 1 54,723 1 8,788 1 20 1 no no 

**Cs-134** 
155134.60c 1132.75701 endf60 I B-VI.0 1 988 294 1 10,227 1,602M 20 1 no no 
**Cs-135'* 

55135.50c 1133.74701 kidman I B-V.0 1974 1294 1,903 1 199 1 20 1 no no 
55135.60c 133.74701 endf60 B-VI.0 1 1974 1294 1 3,120 1 388 1 20 1 no no 

**Cs-136"* 

155136.60c 134.74001 endf6O I B-VI.01 1974 1294 110,574 1,748 20 1 no I no 
**Cs-137"* 

155137.60c 1135.73101 endf60 I B-VI.0 1 1974 1294 12,925 1 369 1 20 1 no I no I 

**Ba-138** 
56138.35c 1136.72061 end185 LLNL I <1985 j 0 5,985 262 1 20 y yes no 
56138.50c 136.7150 rmccs B-V.0 1978 294 6,018 292 20 Yes no 
56138.60c 1136.71501 endf60 B-VI.0 1978 294 7,347 267 20 yes no
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries
AI AWR Library Sorc Eval Temp Length N I Name Date (K) (words) EMum 

(Mel')
GPD V I

**Pr-141** 
159141.50c 1139.69701 kidman I B-V.0 1 1980 1294 1 15,6201 1,354 1 20 { no no 

**Nd-143** 

160143.5°c1141.68201 kidman I B-V.0 1 1980 1294 17,2161 1,701 1 20 n no n 
**Nd-145** 
160145.50c1143.66801 kidman I B-V.0 1 1980 1294 1138,4731 3,985 1 20 1 no I no 
**Nd-1474* 
160147.50c 1145.65401 kidman I B-V.0 1 1979 1 294 1 1,816 1 251 1 20 1 no I no 
**Nd-148** 
160148.50c 1146.64601 kidman I B-V.0 1 1980 1 294 10,867 1 1,054 20 no no 

**Pm-147** 

161147.50c 145.65301 kidman I B-V.0 1 1980 1 294 1 9,152 1 825 1 20 1 no I no 
"*Pm-148** 
161148.50c 146.64701 kidman I B-V.0 1 1979 1 294 1 1,643 1 257 1 20 1 no I no 
**Pm-149** 
161149.50c 147.63901 kidman I B-V.0 1 1979 1294 2,069 1 238 1 20 1 no I no I 

**Sm-147** 

162147.50c 145.65301 kidman I B-V.0 1 1980 1294 133,773 1 2,885 1 20 1 no I no 
**Sm-149** 

162149.0c 1147.63801 endf5u I B-V.0 1 1978 1 294 1 15,662 1 2,008 1 20 1 no no 
**Sm-150** 

162150.sc 1148.62901 kidman IB-V.0 1 1974 12941 9,345 1 1,329 .20 1 no I no 
**Sm-151** 

162151.s0c 1149.62301 kidman I B-V.0 1 1980 [294 7,303 1 605 1 20 1 no I no 
**Sm-152"* 
162152.50c 1150.61501 kidman B-V.0 1 1980 1 294 1 41,252 1 4,298 1 20 no no 

"*Eu-nat* 
163000.35c 1150.65461 rmccsa I LLNL 1 <1985 1 0 1 6,926 1 364 1 20 I yes I no I 
**Eu-151*s 
63151.50c1149.62301 rmccs I B-V.0 1 1977 1 294 I 68,057 I 5,465 I 20 I yes I no 
63151.55c 149.62301 newxs T-2 1 1986 1294 186,575 1 4,749 1 20 1 yes I no 
63151.60c 149.6230 endf60 B-VI.0 1 1986 1294 196,099 7,394 1 20 1 yes I no I 

**Eu-152** 
163152.50c 150.62001 endf5u B-V.0 1 1975 1294 149,313 1 4,553 120 1 no I no j 
**Eu-153** 
63153.50c 151.6070 rmccs I B-V.0 1 1978 1 294 1 55,231 1 4,636 1 20 1 yes I no I 
63153.55c 151.60801 newxs T-2 1 1986 1 294 1 72,971 1 4,174 1 20 1 yes no 
63153.60c 151.60801 endf6O B-VI.0 1 1986 1294 1 86,490 6,198 1 20 1 yes no 
**F.u-154** 
163154.50c 152.60001 endf u I B-V.0 1 1975 1 294 1 37,008 1 4,030 1 20 1 no I no 
**Eu-155** 
163155.50c 153.59201 kidman I B-V.0 1 1974 1294 4,532 273 20 F no no 

**Gd-nat** 

164000.35c 1155.89911 nnccsa I LLNL 1<1985 1 1 7,878 1 454 1 20 y yes I no 
**Gd-152**
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 

ZAID AWR Library Source Eval Temp Length NE E., GPD Name Date (K) (words) (MeV) 

64152.50r.150.6150| endf5u I B-v.0 1977 294 26,251 3,285 20 no no0 
64152.55c 150.6150misc5xs[6,13] B-V.0:T-2 1986 294 32,590 3,285 20 yes no 
64152.6c 1150.61501 endf6o0 B-VI.0 1 19771 294 32,760 1 4,391 20 no no 

**Gd-154** 
64154.50c 152.59901 endf~u I B-V.0 1 1977- 294 149,572 17,167 20 1 no I no I 
64154.55c 152.5990 isc5xs[6,13] B-V.0:T-2 1986 294 59,814 7,167 20 yes no 
64154.60c 1152.59901 endf60 I B-Vl.0 11977 294 67,662 110,189 20 no no 

**Gd-155** 
64155.S0c 153.5920 endfnu B-V.0 1977 294 44,965 6,314 20 no no 
64155.55c 153.5920misc5xs[6,13]lB-V.o:T-2I 1986I 294 I 54,346 I 6,314 I 20 I yes I no 
64155.60c 1153.59201 endf60 I B-VI.0 119771 294 61,398 1 9,052 20 1 no no 

**Gd-156** 
64156.50c 154.58301 endfSu I B-V.0 1 1977 1 294 37,371 1 3,964[I 20- no no 
64156.55c 154.5830 isc5xs[6,131 B-V.0:T-21 1986 294 44,391 1 3,964 1 20 _ yes I no 
64156.60c 1154.5830 endf60 I B-VI.0 1 1977 294 42,885 5,281 20 no no 

**Gd-157** 
64157.50c 155.5760 endf5u B-V.0 1977 294 38,975 5,370 20 no no 
64157.55c 155.5760 isc5xs[6,13] B-V.0:T-2 1986 294 47,271 5,370 20 yes no 
64157.60c 1155.57601 endf60 I B-VI.0 11977 294 1 56,957 1 8,368 I 20 I no I no 

**Gd-158** 
64158.50c 156.5670 endf5u I B-V.0 11977 294 95,876 1 15,000 1 20 1 no I no 
64158.55c 156.5670misc5xs[6,13] B-V.o:T-21 1986 I 294 113,9161 15,000 1 20 I yes I no 
64158.60c 156.56701 endf60 I B-VI.0 11977 294 59,210 8,909 1 20 no no 
F*Gd-160** 
64160.50c 158.55301 endf5u I B-V.0 U1977 I 294 1 53,988 1 8,229 I 20 - no I no I 
64160.55c 158.5530 isc5xs[6,13] B-V.0:T-2 1986 294 .65,261 8,229 20 yes no 
64160.60c1158.55301 endf60 B-VI.0 11977 294 54,488 8,304 20 no no 

**Ho-165* 
167165.35c 163.5135 rmcesa LLNL <1985 0 54,279 7,075 20 yes no 
67165.55c 163.5130 newx T-2 1986 294 56,605 2,426 30 yes no 
67165.60c 163.5130 endf60 B-VI.0 1988 294 75,307 4,688 30 yes no 

**Tm.169** 
169169.55c 1167.48301 misc5xs[6]I T-2 11986 300 147,941 14,738 20 1 no I no 

**Hfonat** 
72000.35c 176.95671 endI85 LLNL <1985[ 0 I 75,862 9,636 20 I yes I no 
72000.S0c 176.9540 newxs B-V.0 1976 294 52,231 8,270 20 no no 
72000.60c 1176.95401 endf60 I B-V.0Y 1976 294 84,369 13,634 20 no no 

**Ta-18l** 
73181.35c 179.3936 endI85 LLNL <1985 0 33,547 2,812 20 yes no 
73181.50c1179.40001 endf5u B-V.0 I 1972 1294 160,740 I 6,341 j 20 I Yes I no 
73181.S1c 179.4000 nmccs B-V.0 1972 294 21,527 753 20 yes no 
73181.60c 179.4000 endf6O B-VI.0 1972 294 91,374 10,352 20 Yes no 

**Ta-182** 
173182.60c 1180.38701 endf60 I B-VW.0 1 1971 1294 112,085 1 1,698 1 20 1 no I no 
*** **********Tugs***************W** * ** * * 
"*W-nat**
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 

AVM library Suc Eval Temp Length E ,Em GPD vj Name S Date (K) (words) (MeV) 

7400021c 182.27061 100xs[3] IT-2:XTM 1 1989 1300 194,5131 21,386 100 1 yes I no 
74000.55c 182.2770 rmccs B-V.2 1 1982 1294 150,639 1 1,816 1 20 1 yes I no 

**W-182'* 
74182.50c 180.3900 endf5p IB-V. 1973B294 94,367 111,128 20 yes no 
74125c 10. nnccsa B-V.2 1 1980 1294 122,2901 13,865 1 20 1 yes no 
74192.60 180.39001 endf60 B-VI.0 1 1980 1294 113,1771 12,283 1 20 1 yes I no 

**W-183 
74183.50c 181.3800W endf5p B-V.0j 1973 I 294 I 58,799 5,843 I 20 j yes no 
74183.55c 181.38001 mccsa B-V.2 1980 294 79,534 8,083 1 20 yes no 
74183.60c 181.38001 endf60 I B-VI.0 1980 294 89,350 9,131 20 yes no 

**W-184* 
74184.50c 182.3700 endf~p B-V.0 1973 294 58,870 1 6,173 1 20 yes no 
74184.55c 182.3700 mrccsa B-V.2 1 1980 1294 j 80,0061 7,835 1 20 y yes no 

I7414.60c 1182.37001 endf60 I B-VI.0 I 1980 [294 78,809 1 7,368 1 20 1 yes no 
**W-186"* 
I74186.50c 184.36001 endf p IB-V.0 I1973 I294 I63,701 I6,866 I20 Iyes Ino 
74186.55c 184.36001 rm•sa B-V.2 1980 294 83,618 842 20 yes no 
7416.60c 184.36001 end f60 B-VL.0 19S0 294 82,010 7,793 20 yes no 

**Re-185** 

75195.32c 183.3612:misc5xs[6] LLNL <1985 0 13,650 1,488 20 yes no 
75185.35c 183.3641J end185 LLNL <1985 0 16,038 1,487 20 yes no 
75185.50c 183.3640: nncsa B-V.0 1968 294 9,190 1,168 20 no no 
75185.60c 183.3640: endf6O B-VI.0 1990 294 102,775 16,719 20 no no 

"*Re-187* 
75187.32c 185.3539 misc5xs[6] LLNL <1985 0 12,318 1,296 20 yes no 
75197.35c 185.34971 endI85 LLNL 1<1985 0 [14,769 1,295 I 20 I yes no 
75187.50c 185.3500 rmccsa B-V.0 1968 294 8,262 959 20 no no 
75187.60c 185.3500 endf60 B-VI.0 1990 294 96,989 15,624 20 no no 

O**ronat** 

177000.55c 190.5630 miOcSxs[6] T-2 1986 1300 143,071 3,7041 20 1 no I no I 
Z-780************Platinu************************** 

**pt-nat** 
178000.35ci!93.4141 rmccsa I LLNL 1<19851 0 1 15,371 1,497 1 20 1 yes I no 

**Au-197** _n15 ____ I79197.35c J1952745 endl&5 LLNL <1985 0 31,871 3,781 20 yes no 
79197.50,cJ195.2740 endflp B-V.0 1977 294 139,425 22,632 20 no no 
79197.55c 1952740 nn°1 T-2 1983 294 134,325 17,909 20 yes no 
79197.56c 1952740 newxs T-2 1984 294 122,482 11,823 30 yes no 
79197.60C 1195.27401 endf I B-VI.I 1984 294 161,039 17,724 30 yes no 

Z=82 *********************i *******P******I********************* 
"**Pb-nat** 
182000.35c 1205.42001 end185 j LLNL 1<1985 1 0 1 6,639 I 349 I 20 I yes T no [ 

82000.50c 1205.43001 nnccs B-V.0 1 1976 1294 1 37,633 1 1,346 1 20 1 yes I no I 
**Pb-206-** 

182206.60c 1204.20001 endf60 I B-VI.0 1 1989 1 294 1 148,8151 12,872 1 20 1 yes I no 
**Pb-207** 192207.60c 12520001 endf6o I B-V1.1 1 1991 1 294 1 !11,7501 7,524 1 20 1 yes I no
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BOOOOOOO-01717-5705-00099 REV 00 18 June 30, 1998

ZAD AWR Library Sorc Eval Temp Length N E Ems, GPD 1 Name Date (K) (words) (MeV) 

**Pb-208** 
182208.60c[206.19001 endf60I B-VI.0 1 1989 294 1 70,740 1 5,105 1 20 1 yes I no 

**Bi-209** 
83209.35c 207.1851 end185 LLNL <1985 0 18,316 1,303 20 yes no_ 
83209.50c 207.18501 endf5u B-V.0 I 1980 [294 j 14,939 1,300 I 20 I yes I no 
83209.51c 207.1850 rmccs B-V.0 1980 294 13,721 1,186 20 yes no 
83209.60c 207.1850 endf60 B-VL.0 1989 294 100,138 8,427 20 Yes no 

**Th.230** 
190230.60c 228.06001 endf60 I B-VI.0 1 1977 1 294 1 35,155 1 5,533 1 20 1 no I t 
**Th-231** 

190231.35c 229.05161 endi85 I LLNL 1<1985 0 6 9,157 1 308 1 20 1 yes p 
**Th-232** 
90232.35c 230.0447 end185 LLNL <1985 0 56,091 6,169 20 yes p 
90232.50c 230.0400o endf5u B-V.0 1977 [294 152,782 17,901 20 I yes J b 
90232.51c 230.0400 nnccs B-V.0 1977 294 17,925 1,062 20 yes b 
90232.60c 230.0400 endf60 B-VI.0 1977 294 127,606 16,381 20 yes b 

**Th-233"* 
190233.35c 231.03961 endI85 I LLNL 1<1985 0 1 9,352 1 348 1 20 1 yes I p 

**Pa-231** 
191231.60c 229.05001 endf6 0I B-VI.0 1 1977 1294 119,835 1 2,610 1 20 1 no I b 
**Pao233"* 

91233.35c1231.0383I endI85 I LLNL 1<1985] 0 I 19,170 I 1,910 20 I yes p p 
:91233.50c 231.03801 endf~u B-V.0 1974 294 19,519 2,915 20 no t 
-91233.51c 231.03801 rmccs B-V.0 1 1974 294 5,641 637 20 no t 
Z*9*********** **U*ranium********************************* 
**U-232"** 

192232.60c[230.04001 endf6 0I B-VI.0 1 1977 1294 13,839 1,759 1 20 1 no I b I 
**U.233*0 

92233.35c1231.03771 endi85 LLNL 1 <1985 I 0 1 29,674 I 2,924 1 20 1 yes I p 
92233.50c 231.04301 rmccs I B-V.0 1 1978 1 294 18,815 1 2,293 20 1 no b 
92233.60c 231.0430 endf60[14] B-VI.0 1 1978 1294 1 32,226 1 3,223 20 yes b 

**U-234** 
92234.35c 232.0304 end185i LLNL <1985 0 8,557 237 20 yes p 
92234.50c 22.0300 endf5p B-V.0 1978 294 89,433 12,430 20 no j t 
92234.5Ic 232.0300 rmccs B-V.0 1978 294 6,426 672 20 no t 
92234.60r 232.0300 endf60 B-VI.0 1978 294 77,059 10,660 17.5 no b 
**U-235* 
92235.50c 233.0250 rmccs B-V.0 1977 294 60,489 5,725 20 yes b 
92235.52c 233.0250 endfsmt[l] B-V.0 b1977 57 65,286 6,320 20 yes b 
92235.53c 33.0250 endfSmt[l] B-V.0 1977 587 36,120 2,685 20 yes b 
92235-54c 233.0250 endfsmtjl] B-V.O 1977 881 36,008 2,671 20 Yes b 
92235.60C 23.0250 endf60 B-VI.2 11989 294 289,975 28,110 20 yes b 

-*U.236*F 
92236.35c .0178 en 85 LLNL 1985 0 8,699 224 20 Yes p 
9=6.50c 234.010 801 enf5p B-V.0 1978 294 138,715 19,473 20 no t 
92256.51c 234.0180 rnccs B-V.0 1978 294 7,302 800 20 no t 
92236.60c 234.0180 endf60 B-VLO 1989 294 82,819 10,454 20 no b



Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 
ZAID AWR Library Sou Eval Temp Length Enax GPD Name S Date (K) (words) (MeV) 

**U-237** 
92237.35c 235.0123 end85I LLNL 1985 0 9,364 353 20 yes p 
92237.50c 235.01201 endf5p I B-V.0 119761 294 132,445 13,293 20 yes t 
92237.51c 235.0120 rmccs B-V.0 1976 294 10,317 527 20 yes t 

"*U.-238"*
92238.21c 236.0060 1O0xs[3] T-2:XTM 1989 300 279,245 30,911 100 yes b 
92238.35c 236.0058 end185 LLNL <1985 0 27,168 1,845 20 yes p 
92238.50c 36.0060 rmccs B-V.0 1979 294 88,998 9,285 20 yes b 
92238.52c 6.0060 endf5mt[l] B-V.0 1979 587 123,199 8,454 20 yes b 
92238.53c 36.0060 endf5mt[1] B-V.0 1979 587 160,107 17,876 20 yes b 
92238.54c 6.0060 endf5mt[l] B-V.0 1979 881 160,9711 17,984 20 yes b 
92238.60c 36.0060 endf60 B-VI2 1993 294 206,3221 22,600 20 yes I b 

**U-239** 
192239.35cl237.00071 rmccsaI LLNL f<19851 0 1 9,809 394 1 20 1 yes p --I 
**U-240** 
192240.35c 1237.99441 endI85 I LLNL 1<19851 0 18,495 1 218 1 20 1 yes I .p 

**Np-235** 
I93235.35c 233.02491 end185 I LLNL 1<1985 1 0 9,490 364 20 yes p 
**Np-236"* 
193236.35c 234.01881 end185 I LLNL 1<1985 0 1 8,821 284 1 20 yes I p 
**Np-237** 
93237.35c 235.0118 endi85 LLNL <1985 0 20,225 1,678 20 yes p 
93237.50c 235.0120 endf5p B-V.0 1978 294 63,223 8,519 20 no t 
93237.55c 235.0120 nTccsa "-2 1984 294 32,558 1,682 20 no b 
93237.60c 235.0118 endf60 B-VI.I 1990 294 105,150 7,218 20 yes b 
**Np-238** 
193238.35c 1236.00601 end185 I LLNL j <1985 1 0 1 8,878 1 282 1 20 1 yes I p 
**Np-239** 
193239.60c 236.99901 endf60 I B-VI.0 1 1988 1294 7,406 1 562 1 20 1 no I t j Z-90*0*** * *** ****Plutoni*um***************** *0************* 
**Pu-236** 
194236.60. 234.01801 endf60 I B-VI.0 119781 294 133,448 14,610 20 1 no I t: 
**Pu-2370* 
194237.35c 1235.01201 endI85 I LLNL 1<19851 0 1 11,300 I 202 1 20 1 yes I p 
94237.60c €35.01201 endf60 I B-VI.o 19781 294 13,524 1 2571 20 no I t 
O*Pu-238'* 
94238.35c 236.0046 end85 LLNL <1985 0 15,619 958- 20 yes p 
94238.50c 236.1670 endf5p B-V.0 119781 294 [18,763 2,301 20 no t 
94238.51c 236.1670 rmccs B-V.0 11978 294 I6,067 537 20 no t 
94238.60c 236.0045 endf60 B-VI.0 1978 294 29,054 3,753 20 no I b I **Pu-239"* 

94239.50c 236.9990 endf5p B-V.0 19761 294 174,0491 7,809 1 20 1 yes b 94239.55c 1236.99901 rmccs I B-V.2 19831 294 I 102,099 I 10,318 I 20 I yes I b 
94239.60c 1236.99861 endf60 BVI.2 19931 294 1283,3541 26,847 1 20 I yes , b I 

**Pu-240** 
194240.50c 237.99201 nnccs I B-V.0 119771 294 1 58,917 1 6,549 I 20 I yes I b 

94240.60c1237.99201 endf60 B-VI2 119861 294 1133,0711 15,676 1 20 y yes I b I 
**Pu-241**
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Table 4-1. Available Continuous-Energy MCNP Cross Section Libraries 
I A Abrary Source Eval Temp Length E. .  ZAID AWR Name Date (K) (words) NE (MeV) GPD 

94241.35c 28.9860 endl8S LLNL <1995 0 8,844 257 20 yes p 
e94241.50c 239.9790 ndf5p B-V.0 1977 294 38,601 3744 20 Yes b 

94241.5lc 38.9780 rmccs B-V.0 1977 294 13,403 623 20 yes b 
94241.6W 238.9780 endf60 B-VIA 1988 294 76,453 8,112 20 yes b 

**Pu.242** 
94242.35c 239.9793 endI85 LLNL <1985 0 21,159 1,24 20 yes p 
94242.50c 239.9790 endf5p B-V.0 1978 294 71,429 7,636 20 Yes b 
94242.51c 239.9790 rmccs B-V.0 1978 294 15,702 728 20 yes b 
94242.60c 239.9790 endf60 B-VI.0 1978 294 73,725 7,896 20 yes b 

**Pu-243"* 
94243.35c 24!0.97401 endiSS LLNL 119851 0 10,763 1485 20 1yes p 
94243.60c 1240.97401 endf60 B-VI.2 119761 294 1 45,142 1 4,452 1 20 1 yes t 

**Pu-244"* 
194244.60c 241.96801 endf60 I B-VI.0 119781 294 123,654 3,695 1 20 1 no I t I 
Z*9************ **A* eric*u*********************************** 

**Am-241** 
95241.35c 1239.98601 endI85 LLNL <1985 1 0 20,90 1,81 20 yes p 
95241.50c 239.9860 endf5u B-V.0 1978 294 42,094 4,420 20 yes t 
95241.51c 239.9860 rmccs B-V.0 1978 294 12,374 713 20 yes t 95241.60c 22389.960, endf60 T-J2 19941 300 1]68,9241 13,556I 30 Yes 4 b 
**Am-242ms** 

95242.35c 239.9801 endi85 LLNL <1985 0 34200 41,917 20 yes p 
95242.5 0 *1239.9001 endf5u B-V.0 1978 294 8,593 1321, 1 j 20 yes I t 
95242.5lc 239.9800 rmccs B-V.0 1978 294 18,502 317 20 yes t 
**Am-243"* 
95243.35c 240.9733 end185 LLNL <1985 0 39,400 4,093 20 Yes p 
95243.50c: 240.9730 endf~u B-V.0 1978 294 92,015 11,921 20 Yes t 
95243.51c 240.9730 rmces B-V.0 1978 294 13,684 757 20 yes t 

95243.60c 240.9730 endf60 B-VI.0 1988 294 104,257 11,984 20 yes b 

**Cm-241* 
196241.6c 1238.98701 endf60 B-VI.O 1978 1 294 1 3,132 1 278 1 20 1 no I t 
**Cm-242"* 
96242.35c 239.9794 endi85 LLNL <1985 0 21,653 1,891 20 yes 
96242.50cj239.9790o endf5u B-V.O 1978 294- 30,897 3,113 I 20 yes t 
96242.51c 239.9790 rmccs B-V.0 1978 294 9,767 472 20 yes t 
96242.60c 239.9790 endf60 B-VI.0 1978 294 34,374 3,544 20 yes b 

**Cm-243"* 
196243.35c 1240.97331 endiSS LLNL 1<1985 10 121,577 11,880 120 yes p 
96243.60c1240.97301 endf60 B-VI.0 1 1978 1294 18,860 1 1,445 1 20 y yes t 
**Cm-244"* 
962 .35c 241.9661 endL85 LLNL <1985 0 21,196 1,815 20 yes p 
96244.50c 241.9660 endfSu I B-V.0 1978 294 45,991 4,919 20 yes t 
96244.51c 241.9660 rmccs B-V.0 1978 294 .10,847 566 20 yes t 
96244.60c 241.9660 endf60 B-VI.0 1978 294 73,001 8,294 20 yes t 

**Cm-245"* 
96245.35c 242.96021 endI85 I LLNL 1<19851 0 1 24,128 1 2,230 1 20 y yes p p 
96245.60c 242.96001 endf60 I B-VI2 1 1979 1294 129,535 1 2,636 1 20 _ yes I b 

**Cm-246"*
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Table 4-1. Available Continuous-Energy MCNP Cress Section Libraries 

ZAD AWR Lbrry Source Eval Temp Length NE EU., GPD 
I Name Date (K) (words) (MeV) 

19624635€]243.95341 endiSS I LLNL 1 <1985 1 0 1 12,489 1 711 1 20 I yes p p 
196246.60c 1243.95301 endf60 B-VI2 1 1976 1294 37,948 1 3,311 1 20 1 yes I t I 
**Cm-247"* 

1 96247.35c 1244.94791 endISS I LLNL 1 <1985 1 0 1 20,265 11,654 1 20 y es p 
96247.60c 244.95001 endf60 B-VI2 1 1976 1294 38,800 1 3,679 1 20 1 yes I t 
"*Cn-248" 
196248.35c 245.94131 endI85 I LLNL 1 <1985 1 0 1 18,178 1 1,425 1 20 yes I P 
1 96248.60c 245.9410 endf60 B-VI.0 1978 1294 183,452 9,706 1 20 1 yes I t 

**Bk-249"* 
197249.35c1246.93531 end185 I LLNL 1<1985I 0 1 11,783 1 633 1 20 I yes I pi 
97249.60c 1246.94001 endf60 IB-VIXTMI 1986 1294 50,503 1 5,268 1 20 1 no I b 1 

**Cf-249_* 
19824935c 246.93521 endi85 I LLNL [<19851 0 128,055 12,659 1 20 1 yes I p 
198249.60c 246.94001 endf60 IB-VI:XTM1 1989 1 294 1 41,271 1 4,329 1 20 1no I b 
**Cf-250** 
9825035c 247.92811 end185 ILLNL 1<19851 0 10,487 457 1 20 1 yes I p 
98250.60c 1247.92801 endf60 B-VI.2 1 1976 1 294 1 47,758 1 5,554 1 20 1 yes I t I 

**Cf-251"* 
9825135c 248.92271 end85I LLNL 1<19851 0 1 10,969 516 20 )Fyes p 
98251.60c 248.92301 endf60 B-VI.2 1 1976 1294 1 42,817 1 4,226 1 20 1 yes I b 
**Cf-252*_ 
98252.35c 249.91611 endI85 LLNL 1<19851 0 117,908 11,535 20 1 yes P 
98252.60c 1249.91601 endf60 B-VI2 1 1976 1294 149,204 5,250 1 20 y yes b1 

Special Notes (pp. G-29 and G-30, Ref. 1): 

Note 1: The data libraries previously known as EPRIXS and U600K are now a part of the data 
library ENDF5MT. (Affected cross section libraries: 1001.53c, 5010.53c, 8016.53c, 
8016.54c, 54135.50c, 54135.53c, 54135.54c, 92235.52c, 92235.53c, 92235.54c, 
92238.52c, 92238.53c, 92238.54c) 

Note 2: Data translated to ENDF/B-VI format with some modifications by LANL. (Affected 
cross section library: 1002.60c) 

Note 3: The 100XS data library contains data for 9 nuclides up to 100 MeV. Heating numbers on 
this data library are known to be incorrect, overestimating the energy deposition.  
(Affected cross section libraries: 4009.21c, 6012.21c, 8016.21c, 13027.21c, 14000.21c, 
20040.21c, 26000.21c, 74000.21c, 92238.21c) 

Note 4: The natural carbon data 6000.50c are repeated here with the ZAID of 6012.50c for the 
user's convenience. Both are based on the natural carbon ENDF/B-V.0 evaluation.  
(Affected cross section library: 6012.50c)
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Note 5: The data libraries previously known as ARKRC, GDT2GP, IRNAT, MISCXS, TM169, 
and T2DDC are now part of the data library MISC5XS. (Affected cross section library: 
6012.50c) 

Note 6: Photon production data were added to the existing ENDF evaluation in 1984. A complete 
new evaluation was performed in 1986. (Affected cross section libraries: 18000.59c, 
35079.55c, 35081.55c, 36082.59c, 36083.59c, 36084.59c, 36086.59c, 37085.55c, 
37087.55c, 39089.35c, 40000.56c, 40000.57c, 40000.58c, 53127.55c, 55133.55c, 
64152.55c, 64154.55c, 64155.55c, 64156.55c, 64157.55c, 64158.55c, 64160.55c, 
69169.55c, 75185.32c, 75187.32c, 77000.55c) 

Note 7: Photon production added to ENDF/B-V.0 neutron files by T-2, with the intent to 
estimate photon heating roughly. (Affected cross section libraries: 18000.59c, 
36082.59c, 36083.59c, 36084.59c, 36086.59c) 

Note 8: These data were taken from incomplete fission-product evaluations. (Affected cross 
section libraries: 35079.55c, 35081.55c, 37085.55c, 37087.55c, 53127.55c, 55133.55c) 

Note 9: This is ENDF/B-V.0 after modification by evaluator to get better agreement with 
ENDL85. (Affected cross section library: 39089.50c) 

Note 10: The following files for Zr have been replaced by the indicated ZAID, eliminating the 
rare problem of having a secondary neutron energy greater than the incident neutron 
energy caused by an ENDF/B-V.0 evaluation problem. Note that this correction has 
been made for the ENDF/B-VI evaluation (40000.60c).  

40000.50c rmccs 40000.56c misc5xs 
40000.51 c endf5p 40000.57c misc5xs 
40000.53c eprixs 40000.58c misc5xs 

Note 11: This note is not referenced in Table 4.1.  

Note 12: The LANLiT-2 evaluation for 1-127 was accepted for ENDF/B-VI.2 with 
modifications. These data are processed from the original LANL/f'-2 evaluation.  
(Affected cross section library: 53127.60c) 

Note 13: Photon production for GDT2GP. Photon production data were added to the ENDF/B
V.0 neutron cross sections by T-2. These data are valid only to I MeV. (Affected cross 
section libraries: 64152.55c, 64154.55c, 64155.55c, 64156.55c, 64157.55c, 64158.55c, 
64160.55c) 

Note 14: Photon production data added to original evaluation in 1981 by LANL. (Affected cross 
section library: 92233.60c)
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Model for Cross Section Plotting 
C 
C This model is used solely foz 
C The cross section plots for 
C report entitled "Selection of 
C Libraries" are generated usir 
C 
C Geometry Specifications
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-1.0 
-1.0 
-1.0 
-1.0 
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•-2.0 
-1.0 
-1.0.  
-1.0 
-1.0 
-1.0 -1.0 

-1.0 
-1.0

19 0 +18

* cross section plotting.  
:he QAP-3-5 technical 

MCNP Cross Section 
ng this model as a source.

-1 IMP:N-l S Sphere containing all cross section libraries 
+1 -2 IMP:N-l $ Spherical shell containing natural Cr 
+2 -3 INP:N-l $ Spherical shell containing natural Fe 
+3 -4 IMP:N-l $ Spherical shell containing natural Ni 
+4 -5 IMP:N-1 $ Spherical shell containing natural Cu 
+5 -6 IMP:N-1 $ Spherical shell containing natural Ag 
+6 -7 IMP:N- $ Spherical shell containing natural Ag 
+7 -8 IMP:N-l $ Spherical shell containing natural Ag 
+8 -9 IMP:N-1 $ Spherical shell containing natural Eu 

+9 -10 IMP:N-l $ Spherical shell containing natural Eu 
+10 -11 IMP:N-1 $ Spherical shell containing natural Eu 
+11 -12 IMP:N-1 $ Spherical shell containing natural Gd 
+12 -13 IMP:N-1 $ Spherical shell containing natural Gd 
+13 -14 IHP:N-l $ Spherical shell containing natural Gd 
+14 -15 IMP:N=1 $ Spherical shell containing natural W 
+15 -16 IMP:N-1 $ Spherical shell containing natural W 
+16 -17 IMP:N-1 $ Spherical shell containing natural W 
+17 -18 IMP:N-1 $ Spherical shell containing natural Pb 

IMP:N-0 $ Zero importance region

Surface Specifications 
so I 
So 2 
SO 3 
SO 4 
SO 5
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5. Comparison of Available Cross Section Libraries 

The comparison of the available continuous-energy cross section libraries documented in this 
report consisted of comparing the graphical representation of the various cross section libraries.  
A total of 757 plots were generated to compare the ACE format cross section libraries of 193 
elements and isotopes. Table 5.10 presents the index for the 757 cross section plots. The cross 
section plots are presented in the Graphics Interchanged Format (GIF) on the attached CD-ROM 
identified as Attachment I. The filenames for the various cross section plots contained on the 
CD-ROM follow the format "p#.gif", where # corresponds to the plot number shown in Table 
5.10. If multiple cross section libraries were available for each of the elements or isotopes, they 
were presented simultaneously in the various plots. If the natural cross section library and all of 
the constituent isotopic cross section libraries were available for a given element, a comparison 
plot was made for the natural cross section and isotopic representation of the natural cross 
section. The elements for which these natural versus isotopic-based natural cross section 
comparison plots were generated include: Cr, Fe, Ni, Cu, Ag, Eu, Gd, W, and Pb.  

The natural versus isotopic-based natural cross section comparison plots for Eu are presented in 
Figures 5.1 through 5.6, as an example of the types of comparisons plots that are contained in 
Attachment I.  

The various plots indexed in Table 5.10 were created using the MCPLOT feature available in 
MCNP4B (pp. B-10 through B-19, Ref. 1). The various croMs section plots were generated using 
the following MCNP input deck:

C 
1 
2 
3 
4 
5
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6 SO 6 
7 SO 7 
8 SO 8 
9 SO 9 
10 SO 10 
11 SO 11 
12 SO 12 
13 SO 13 
14 SO 14 
15 SO 15 
16 SO 16 
17 SO 17 
is SO 18 

C Material Specifications 
M1 1001.35c -100 

1001.50c -100 
1001.53c -100 
1001.60c -100 
1002.35c -100 
1002.50c -100 
1002.55c -100 
1002.60c -100 
1003.35c -100 
1003.50c -100 
1003.60C -100 
2003.35c -100 
2003.50C -100 
2003.60c -100 
2004.35c -100 
2004.50c -100 
2004.60c -100 
3006.50c -100 
3006.60c -100 
3007.50c -100 
3007.55c -100 
3007.60c -100 
4007.35c -100 
4009.21c -100 
4009.50c -100 
4009.60c -100 
5010.50c -100 
5010.53c -100 
5010.60c -100 
5011.35c -100 
5011.50c -100 
5011.55c -100 
5011.56c -100 
5011.60c -100 
6000.50c -100 
6000.60c -100 
6012.21c -100 
6012.35c -100 
6012.50c -100 
6013,35c -100 
7014.50c -100 
7014.60c -100 
7015.55c -100 
7015.60c -100 
8016.21c -100 
8016.35c -100 
8016.50C -100 
8016.53C -100 
8016.54c -100 
8016.60c -100 
8017.60c -100 
9019.35c -100 
9019.50C -100 
9019.51c -100 
9019.60c -100 
11023.35c -100
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11023.5Cc 
11023.52c 
11023.60c 
12000.35c 
12000.50c 
12000o.Sc 
12000.60c 
13027.21c 
13027.35c 
13027.50c 
13027.60c 
14000.21c 
14000.35c 
14000.50c 
14000.51c 
14000.60c 
15031.35c 
15031.50c 
15031. 51c 
15031.60c 
16000.6Dc 
16032.35c 
16032.50c 
16032.51c 
16032.60c 
17000.35c 
17000.50c 
17000.51c 
17000.60c 
18000.35c 
18000.59c 
19000.35c 
19000.50c 
19000.51c 
19000.60c 
20000.35c 
20000.50c 
20000.51c 
20000.60c 
20040.21c 
21045.60c 
22000.35c 
22000.50c 
22000.51c 
22000.60C 
23000.50c 
23000.51c 
23000.60c 
24000.35c 
24000.50c 
24050.60c 
24052.60c 
24053.60c 
24054.60c 
25055.35c 
25055.50c 
25055.51c 
25055.60c 
26000.21c 
26000.35c 
26000.50c 
26000.55c 
26054.60c 
26056.60c 
26057.60c 
26058.60c 
27059.35c 
27059.50C 
27059.51c 
27059.60C 
28000.50c

-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-200 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100
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28058.35c 
28058.60c 
28060.60c 
28061.60c 
28062.60c 
28064.60c 
29000.35c 
29000.50c 
29063.60c 
29065.60c 
31000.35c 
31000.50c 
31000.60c 
33074.35c 
33075.35c 
35079.55c 
35081.55c 
36078.50c 
36080.50c 
36082.50c 
36082.59c 
36083.50c 
36083.59c 
36084.50c 
36084.59c 
36086.50c 
36086.59c 
37085.55c 
37087.55c 
39088.35c 
39089.35c 
39089.50c 
39089.60c 
40000.35c 
40000.56c 
40000.57c 
40000.58c 
40000.60c 
40093.50c 
41093.35c 
41093.50c 
41093.51c 
41093.60c 
42000.35c 
42000.50c 
42000.51c 
42000.60c 
42095.50c 
43099.50C 
43099.60c 
44101.50c 
44103.50C 
45103.50C 
45105.50c 
45117.90c 
46105.50c 
46108.50c 
46119.90c 
47000.55c 
47107.35c 
47107.50c 
47107.60c 
47109.35c 
47109.50c 
47109.60c 
48000.35c 
48000.50c 
48000.51c 
49000.60c 
50000.35c 
53127.55c

-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
i-1OO 
-100" 
-100 
:-100 
-100 
-100 
-100 
-100 
-100
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53127.60c 
53129.60c 
53135.50c 
54000.35c 
54131.50c 
54134.35c 
54135.50c 
54135.53c 
54135.54c 
55133.50c 
55133.55c 
55133.60c 
55134.60c 
55135.50c 
55135.60c 
55136.60c 
55137.60c 
56138.35c 
56138.50c 
56138.60c 
59141.50c 
60143.50c 
60145.50c 
60147.50c 
60148.50c 
61147.50c 
61148.50c 
61149.50c 
62147.50c 
62149.50c 
62150.50c 
62151.50c 
62152.50c 
63000.35c 
63151.50c 
63151.55c 
63151.60c 
63152.50c 
63153.50c 
63153.55c 
63153.60c 
63154.50c 
63155.50c 
64000.35c 
64152.50c 
64152.55c 
64152.60c 
64154.50c 
64154.55c 
64154.60c 
64155.50c 
64155.55c 
64155.60c 
64156.50c 
64156.55c 
64156.60c 
64157.50c 
64157.55c 
64157.60c 
64158.50c 
64158.55c 
64158.60c 
64160.50c 
64160.55c 
64160.60c 
67165.35c 
67165.55c 
67165.60c 
69169.55c 
72000.35c 
72000.50c

-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-10D 
-100 
-100 
-100 
-100 
-100

BOOOOOOOO-01717-5705-00099 REV 00 27 June 30, 1998



72000.60c 
73181.35c 
73181.50c 
73181.51c 
73181.60c 
73182.60c 
74000.21c 
74000.55c 
74182.50c 
74182.55c 
74182.60c 
74183. 5c 
74183.55c 
74183.60c 
74184.50c 
74184.55c 
74184.60c 
74186.50c 
74186.55c 
74186.60c 
75185.32c 
75185.35c 
75185.50c 
75185.60c 
75187.32c 
75187.35c 
75187.50c 
75187.60c 
77000.55c 
70000.35c 
79197.35c 
79197.50c 
79197.55c 
79197.56c 
79197.60c 
82000.35c 
82000.50c 
82206.60c 
82207.60c 
82208.60c 
83209.35c 
83209.50c 
83209.51c 
83209.60c 
90230.60c 
90231.35c 
90232.35c 
90232.50c 
90232.51c 
90232.60c 
90233.35c 
91231.60c 
91233.35c 
91233.50c 
91233.51c 
92232.60c 
92233.35c 
92233.50c 
92233.60c 
92234.35c 
92234.50c 
92234.51c 
92234.60C 
92235.50c 
92235.52c 
92235.53c 
92235.54c 

.92235.60c 
92236.35c 
92236.50c 
92236.51c

-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100 
-100
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92236.60c *-100 
92237.35c -100 
92237.50c -100 
92237.51c -100 
92238.21c -100 
92238.35c -100 
92238.50c -100 
92238.52c -100 
92238.53c -100 
92238.54c -100 
92238.60c -100 
92239.35c -100 
92240.35c -100 
93235.35c -100 
93236.35c -100 
93237.35c -100 
93237.50c -100 
93237.55c -100 
93237.60c. -100 
93238.35c -100 
93239.60c -100 
94236.60c -100 
94237.35c -100 
94237.60c -100 
94238.35c -100 
94238.50c -100 
94238;51c -100 
94238.60c -100 
94239.50c -100 
94239.55c -100 
94239.60c -100 
94240.50c -100 
94240.60c -100 
94241.35c -100 
94241.50c -100 
94241.51c -100 
94241.60c -100 
94242.35c -100 
94242.50c -100 
94242.51c -100 
94242.60c -100 
94243.35c -100 
94243.60c -100 
94244.60c -100 
95241.35c -100 
95241.50c -100 
95241.51c -100 
95241.60c -100 
95242.35c -100 
95242.50c -100 
95242.51c -100 
95243.35c -100 
95243.50c -100 
95243.51c -100 
95243.60c -100 
96241.60c -100 
96242.35c -100 
96242.50c -100 
96242.51c -100 
96242.60c -100 
96243.35c -100 
96243.60c -100 
96244.35c -100 
96244.50c -100 
96244.51c -100 
96244.60c -100 
96245.35c -100 
96245.60c -100 
96246.35c -100 
96246.60c -100 
96247.35c -100
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96247.60c 
96248.35c 
96248.60c 
97249.35c 
97249.60c 
98249.35c 
98249.60c 
98250.35c 
98250.60c 
98251.35c 
98251.60c 
98252.35c 
98252.60c 

142 24050.60c 
24052.60c 
24053.60c 
24054.60c 

M3 26054.60c 
26056.60c 
26057.60c 
26058.60c 

44 28058.60c 
28060.60C 
28061.60C 
28062.60c 
28064.60c 

H5 29063.60c 
29065.60c 

M6 47107.60c 
47109.60c 

K7 47107.35c 
47109.35c 

M8 47107.50c 
47109.50c 

M9 63151.60c 
63153.60c 

M10 63151.50c 
63153.50c 

Mll 63151.55c 
63153.55c 

M12 64152.60c 
64154.60c 
64155.60c 
64156.60c 
64157.60c 
64158.60c 
64160.60c 

1413 64152.50c 
64154.50c 
64155.50c 
64156.50c 
64157.50c 
64158.50c 
64160.50c 

M14 64152.55c 
64154.55c 
64155.55c 
64156.55c 
64157.55c 
64158.55c 
64160.55c 

M15 74182.60c 
74183.60c 
74184.60c 
74186.60c 

M16 74182.50c 
74183.50C 
74184.50c 
74186.50c 

M17 74182.55c 
74183.55c

-100 
-100 
-100 
-100 
-100 
-100 
-100.  
-100 
-100 
-100 
-100 
-100 
-100 
-4.173708 $ Natural Cr Using ENDF/B-VI Cross Section Libraries 
-83.700254 
-9.672640 
-2.453398 
-5.698834 $ Natural Fe Using ENDF/B-VI Cross Section Libraries 
-91.869632
-2.141054 
-0.290481 
-67.394713 
-26.652659 
-1.173193 
-3.788185 
-0.991250 
-68.499441 
-31.500559 
-51.376290 
-48.623710 
-51.376290 
-48.623710 
-51.376290 
-48.623710 
-47.471252 
-52.528748 
-47.471252 
-52.528748 
-47.411252 
-52.528748

$ Natural Ni Using ENDF/B-VI Cross Section Libraries

$ Natural 

$ Natural 

$ Natural 

$ Natural 

$ Natural 

$ Natural

Cu 

Ag 

Ag 

Ag 

Eu 

Eu

Using ENDF/B-VI Cross Section Libraries 

Using ENDF/B-VI Cross Section Libraries (endf602) 

Using ENDL Cross Section Libraries (end1852) 

Using ENDF/B-V Cross Section Libraries (rmccsa2) 

Using ENDF/B-VI Cross Section Libraries (endf602) 

Using ENDF/B-V Cross Section Libraries (rmccs2)

$ Natural Eu Using ENDF/B-V Cross Section Libraries (newxs2)

-0.193219 $ Natural Gd Using ENDF/B-VI Cross Section Libraries (endf602) 
-2.133824 
-14.580782 
-20.296917 
-15.617353 
-24.946080 
-22.231825 
-0.193219 $ Natural Gd Using ENDF/B-V Cross Section Libraries (endf5u2) 
-2.133824 
-14.580782 
-20.296917 
-15.617353 
-24.946080 
-22.231825 
-0.193219 $ Natural Gd Using ENDF/B-V Cross Section Libraries (misc5xs2) 
-2.133824 
-14.580782 
-20.296917 
-15.617353 
-24.946080 
-22.231825 
-26.027729 $ Natural W Using ENDF/B-VI Cross Section Libraries (endf602) 
-14.209725 
-30.835720 
-28.926827 
-26.027729 $ Natural W Using ENDF/B-V Cross Section Libraries (endf5p2) 
-14.209725 
-30.835720 
-28.926827 
-26.027729 $ Natural W Using ENDF/B-V Cross Section Libraries (rmccsa2) 
-14.209725
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74184.55c 
74186.55c 

HIS 82206.60c 
82207.60c 
82208.60c 

C

-30.835720 
-28.926827 
-23.948519 $ Natural Pb Using ENDF/B-VI Cross Section Libraries (endf602) 
-22.068637 
-53.982844

C Fake control specifications 
MODE N 
KCODE 100 1 10 100 
KSRC 0 0 0 
PRINT -128 

The natural compositions for material numbers M2 through Ml 8 in the MCNP input deck 
presented above were calculated using Equations 5.1 and 5.2 and the data presented in Tables 5.1 
through 5.9. The atomic weight ratio values for the various isotopes in Tables 5.1 through 5.9 
were obtained from the xsdir file used by MCNP (p. F-2, Ref. 1 and p. 111-3, Ref. 5). The atom 
percent in nature of the various isotopes in Tables 5.1 through 5.9 are obtained from Reference 7.  
The number of significant figures presented for the elemental atomic weight ratios and the 
isotopic weight percents in nature in Tables 5.1 through 5.9 are a function of the calculations and 
should not be interpreted as a reflection of accuracy.  

Equation 5-1. Atomic Weight Ratio of Element in Nature (The atomic weight ratio of an 
entity is the ratio of the entity's mass to the mass of a neutron.) 

•.•(Atomic Weight Ratio of Isotope)* 

Atomic Weight Ratio of Element in Nature [(Atom Weight o o Isotop e)i 

where I is the total number of isotopes composing the element in its natural state.  

Equation 5-2. Weight Percent of an Isotope in a Natural Elemental Composition 

E(Atomic Weight Ratio of Isotope)*] 

[Isotopic Weight Percent ] (Atom Percent of Isotope in Nature)J 
[in Elemental Composition] -(Atomic Weight Ratio of Element in Nature) 

Table 5-1. Data for Isotopic Representation of Natural Chromium 
Element or Isotope Atomic Weight Ratio Atom % in Nature Weight % In Nature 

Cr-50 49.5170 4.345 4.173708 
Cr-52 51.4940 83.79 83.700254 
Cr-53 52.4860 9.50 9.672640 
Cr-54 53.4760 2.365 2.453398 

Cr (natural) 51.549214 100 100 

Table 5-2. Data for Isotopic Representation of Natural Iron 
Element or Isotope Atomic Weight Ratio Atom % In Nature Weight % in Nature 

Fe-54 53.4760 5.9 5.698834 
Fe-56 55.4540 91.72 91.869632 
Fe-57 56.4460 2.1 2.141054 
Fe-5$ 57.4360 0.28 0290481 

Fe (natural) 55.363680 100 100
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Table 5-3. Data for Isotopic Representation of Natural Nickel 
Element or Isotope Atomic Weight Ratio Atom % in Nature Weight % in Nature 

Ni-58 57A380 68027 67.394713 
Ni-60 59.4160 26.10 26.652659 
Ni-61 60A080 1.13 1.173193 
Ni-62 61.3960 3.59 3.788185 
Ni-64 63.3790 0.91 0.991250 

Ni (natural) 58.183974 100 100 

Table 5-4. Data for Isotopic Representation of Natural Copper 
Element or Isotope Atomic Weight Ratio Atom % In Nature Weight % In Nature 

Cu-63 62.3890 69.17 68.499441 
Cu-65 64.3700 30.83 31.500559 

Cu (natural) 62.999742 100 100 

Table 5-5. Data for Isotopic Representation of Natural Silver 
Element or Isotope Atomic Weight Ratio Atom % in Nature Weight % in Nature 

Ag-107 105.9870 51.839 51.376290 
Ag-109 107.9690 - 48.161 48.623710 

Ag (natural) 106.941551 100 100 

Table 5-6. Data for Isotopic Representation of Natural Europium 
Element or Isotope Atomic Weight Ratio Atom % in Nature Weight % in Nature 

Eu-151 149.6230 47.8 47.471252 
Eu-153 151.6080 52.2 52.528748 

Eu (natural) 150.659170 100 100 

Table 5-7. Data for Isotopic Representation of Natural Gadolinium 
Element or Isotope Atomic Weight Ratio Atom % in Nature Weight % in Nature 

Gd-152 150.6150 0.20 0.193219 
Gd-154 152.5990 2.18 2.133824 
Gd-155 153.5920 14.80 14.580782 
Gd-156 154.5830 20.47 20.296917 
Gd-157 155.5760 15.65 15.617353 
Gd-158 156.5670 24.84 24.946080 
Gd-160 158.5530 21.86 22.231825 

Gd (natural) 155.901217 100 100 

Table 5-8. Data for Isotopic Representation of Natural Tungsten 
Element or Isotope Atomic Weight Ratio Atom % In Nature Weight % In Nature 

The atom % in nature of 
W-180 CNoSection Library 0.12 W-I80 was added to the 

Not Available W-184 atom % in nature.  
W-182 180.3900 26.3 26.027729 
W-183. 181.3800 14.28 14.209725 
W-184 182.3700 30.7 30.835720 
W--186 184.3600 28.6 28.926827 

W (natural) 182.277028 100 100
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Table 5-9. Data for Isotopic Representation of Natural Lead 
Element or Isotope Atomic Weight Ratio Atom % in Nature Weight % in Nature 

Cross Section Library IThe atom % in nature of 
Pb-204 Not Available 1.4 Pb-204 was added to the 

Not__Available___ Pb-208 atom % in nature.  
Pb-206 2042000 24.1 23.948519 
Pb-207 205.2000 22.1 22.068637 
Pb-208 206.1900 52.4 53.982844 

Pb (natural) 205.491620 100 100 

Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

H-I Elastic Scattering Total 1 
H-1 Total Absorption Total 2 
H-2 Elastic Scattering Total 3 
H-2 Total Absorption Total 4 
H-3 Elastic Scattering Total 5 
He-3 Elastic Scattering Total 6 
He-3 Total Absorption Total 7 
He-4 Elastic Scattering Total 8 
Li-6 Elastic Scattering Total 9 
Li-6 Total Absorption Total 10 
Li-O Elastic Scattering Total 11 
Li-O Total Absorption Total 12 
Be-7 Elastic Scattering Total 13 
Be-7 Total Absorption Total 14 
Be-9 Elastic Scattering Total 15 
Be-9 Total Absorption Total 16 
B-10 Elastic Scattering Total 17 
B-10 Elastic Scattering 0.1 to 50.0 MeV 18 
B-I0 Total Absorption Total 19 
B-10 Total Absorption 0.7 to 50.0 MeV 20 
B-Il Elastic Scattering Total 21 
B-1i Elastic Scattering 0.01 to 20.0 MeV 22 
B-I1 Total Absorption Total 23 
B-I1 Total Absorption 0.01 to 20.0 MeV 24 

C (natural) Elastic Scattering Total 25 
C (natural) Elastic Scattering 1.0 to 20.0 MeV 26 
C (natural) Total Absorption Total 27 
C (natural) Total Absorption 5.0 to 20.0 MeV 28 

C-12 Elastic Scattering Total 29 
C-12 Elastic Scattering 1.0 to 20.0 MeV 30 
C-12 Total Absorption Total 31 

C (natural) & C-12 Elastic Scattering Total 32 
C (natural) & C-12 Elastic Scattering 1.0 to 20.0 MeV 33 
C (natural) & C-12 Total Absorption Total 34 
C (natural) & C-12 Total Absorption 1.0 to 20.0 MeV 35 

C-13 Elastic Scattering Total 36 
C-13 Total Absorption Total 37 
N-14 Elastic Scattering Total 38 
N-14 Elastic Scattering 0.1 to 20.0 MeV 39 
N-14 Total Absorption Total 40
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

N-14 Total Absorption 0.1 to 20.0 MeV 41 
N-15 Elastic Scattering Total 42 
N-15 Elastic Scattering 1.0 to 20.0 MeV 43 
N-15 Total Absorption Total 44 
0-16 Elastic Scattering Total 45 
0-16 Elastic Scattering 0.3 to 20.0 MeV 46 
0-16 Total Absorption Total 47 
0-16 Total Absorption 2.0 to 20.0 MeV 48 
0-17 Elastic Scattering Total 49 
0-17 Total Absorption Total 50 
F-19 Elastic Scattering Total 51 
F-19 Elastic Scattering 0.01 to 20.0 MeV 52 
F-19 Total Absorption Total 53 
F-19 Total Absorption 0.01 to 20.0 MeV 54 

Na-23 Elastic Scattering Total 55 
Na-23 Elastic Scattering 0.001 to 20.0 MeV 56 
Na-23 Total Absorption Total 57 
Na-23 Total Absorption 0.001 to 20.0 MeV 58 

Mg (natural) Elastic Scattering Total 59 
Mg (natural) Elastic Scattering 0.01 to 20.0 MeV 60 
Mg (natural) Total Absorption Total 61 
Mg (natural) Total Absorption 0.01 to 20.0 MeV 62 

AI-27 Elastic Scattering Total 63 
AI-27 Elastic Scattering 0.003 to 20.0 MeV 64 
AI-27 Total Absorption Total 65 

Si (natural) Elastic Scattering Total 66 
Si (natural) Elastic Scattering 0.005 to 20.0 MeV 67 
Si (natural) Total Absorption Total 68 
Si (natural) Total Absorption 0.001 to 20.0 MeV 69 

P-31 Elastic Scattering Total 70 
P-31 Elastic Scattering 0.002 to 20.0 MeV 71 
P-31 Total Absorption Total 72 
P-31 Total Absorption 0.1 to 20.0 MeV 73 

S (natural) Elastic Scattering Total 74 
S (natural) Total Absorption Total 75 

S-32 Elastic Scattering Total 76 
S-32 Elastic Scattering 0.01 to 20.0 MeV 77 
S-32 Total Absorption Total 78 
S-32 Total Absorption 0.01 to 20.0 MeV 79 

S (natural) & S-32 Elastic Scattering Total 80 
S (natural) & S-32 Elastic Scattering 0.01 to 20.0 MeV 81 
S (natural) & S-32 Total Absorption Total 82 
S (natural) & S-32 Total Absorption 0.01 to 20.0 MeV 83 

C! (natural) Elastic Scattering Total 84 
Cl (natural) Elastic Scattering 1.OE-4 to 2.0 MeV 85 
CI (natural) Total Absorption Total 86 
Ar (natural) Elastic Scattering Total 87 
Ar (natural) Total Absorption Total 88 
K (natural) Elastic Scattering Total 89 
K (natural) Elastic Scattering 0.001 to 10.0 MeV 90 
K (natural) Total Absorption Total 91
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Ca (natural) Elastic Scattering Total 92 
Ca (natural) Elastic Scattering 0.01 to 20.0 MeV 93 
Ca (natural) Total Absorption Total 94 
Ca (natural) Total Absorption 0.001 to 20.0 MeV 95 

Ca-40 Elastic Scattering Total 279 
Ca-40 Total Absorption Total 280 
Sc-45 Elastic Scattering Total 96 
Sc-45 Elastic Scattering 0.001 to 0.2 MeV 97 
Sc-45 Total Absorption Total 98 
Sc-45 Total Absorption 0.001 to 0.2 MeV 99 

Ti (natural) Elastic Scattering Total 100 
Ti (natural) Elastic Scattering 0.002 to 0.3 MeV 101 
Ti (natural) Total Absorption Total 102 
Ti (natural) Total Absorption 0.002 to 0.3 MeV 103 
"V (natural) Elastic Scattering Total 104 
"V (natural) Elastic Scattering 0.001 to 20.0 MeV 105 
"V (natural) Total Absorption Total 106 
"V (natural) Total Absorption 0.001 to 0.2 MeV 107 
Cr (natural) Elastic Scattering Total 108 
Cr (natural) Elastic Scattering 0.01 to 5.0 MeV 109 
Cr (natural) Total Absorption Total 110 
Cr (natural) Total Absorption 0.001 to 2.0 MeV III 

Cr Isotopic Cross Sections 
in Natural Composition & Elastic Scattering Total 112 
Natural Cr Cross Sections 
Cr Isotopic Cross Sections 
in Natural Composition & Elastic.Scattering 1.OE-4 to 0.1 MeV 113 
Natural Cr Cross Sections 
Cr Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.1 to 1.0 MeV 114 
Natural Cr Cross Sections 
Cr Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.0 to 20.0 MeV 115 
Natural Cr Cross Sections 
Cr Isotopic Cross Sections 
in Natural Composition & Total Absorption Total 116 
Natural Cr Cross Sections 
Cr Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.001 to 0.01 MeV 117 
Natural Cr Cross Sections 
Cr Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.01 to 1.0 MeV 118 
Natural Cr Cross Sections 
Cr Isotopic Cross Sections 
in Natural Composition & Total Absorption 1.0 to 20.0 MeV 119 
Natural Cr Cross Sections 

Mn-55 Elastic Scattering Total 120 
Mn-55 Elastic Scattering 1OE-4 to 0.01 MeV 121 
Mn-55 Elastic Scattering 0.0E1 to 10.0 MeV 122 
Mn-55 Total Absorption Total 123 
Mn-55 Total Absorption 1.OE-4 to 0.01 MeV 124 
Mn-55 Total Absorption 0.01 to 0.2 MeV 125
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Fe (natural) Elastic Scattering Total 126 
Fe (natural) Elastic Scattering 0.001 to 0.1 MeV 127 
Fe (natural) Elastic Scattering 0.1 to 1.0 MeV 128 
Fe (natural) Elastic Scattering 1.0 to 10.0 MeV 129 
Fe (natural) Total Absorption Total 130 
Fe (natural) Total Absorption L.OE-4 to 0.01 MeV 131 
Fe (natural) Total Absorption 0.01 to 0.1 MeV 132 
Fe (natural) Total Absorption 0;1 to 1.0 MeV 133 

Fe Isotopic Cross Sections 
in Natural Composition & Elastic Scattering Total 134 
Natural Fe Cross Sections 
Fe Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.00 1 to 0.1 MeV 135 
Natural Fe Cross Sections 
Fe Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.1 to 1.0 MeV 136 
Natural Fe Cross Sections 
Fe Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.0 to 10.0 MeV 137 
Natural Fe Cross Sections 
Fe Isotopic Cross Sections 
in Natural Composition & Total Absorption Total 138 
Natural Fe Cross Sections 
Fe Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.001 to 0.1 MeV 139 
Natural Fe Cross Sections 
Fe Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.1 to 1.0 MeV 140 
Natural Fe Cross Sections 

Co-59 Elastic Scattering Total 141 
Co-59 Elastic Scattering 0.01 to 0.1 MeV 142 
Co-59 Elastic Scattering 0.1 to 1.0 MeV 143 
Co-59 Elastic Scattering 1.0 to 10.0 MeV 144 
Co-59 Total Absorption Total 145 
Co-59 Total Absorption 0.001 to 0.01 MeV 146 
Co-59 Total Absorption 0.01 to 0.1 MeV 147 
Co-59 Total Absorption 0.1 to 20.0 MeV 148 

Ni Isotopic Cross Sections 
in Natural Composition & Elastic Scattering Total 149 
Natural Ni Cross Sections 
Ni Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.01 to 0.1 MeV 150 
Natural Ni Cross Sections 
Ni Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.1 to 1.0 MeV 151 
Natural Ni Cross Sections 
Ni Isotopic Cross Sections 
inNaturalComposition& Elastic Scattering 1.0to 10.0MeV 152 
Natural Ni Cross Sections 
Ni Isotopic Cross Sections 
in Natural Composition & Total Absorption Total 153 
Natural Ni Cross Sections
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Ni Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.001 to 0.01 MeV 154 
Natural Ni Cross Sections 
Ni Isotopic Cross Sections 
in Natural Comp6sition & Total Absorption 0.01 to 0.1 MeV 155 
Natural Ni Cross Sections 
Ni Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.1 to 1.0 MeV 156 
Natural Ni Cross Sections 

Ni-58 Elastic Scattering Total 157 
Ni-58 Elastic Scattering 0.01 to 1.0 MeV 158 
Ni-58 Elastic Scattering 1.0 to 10.0 MeV 159 
Ni-58 Total Absorption Total 160 
Ni-58 Total Absorption 0.001 to 0.1 MeV 161 
Ni-58 Total Absorption 0.1 to 1.0 MeV 162 

Cu Isotopic Cross Sections 
in Natural. Composition-& - Elastic-Scering.... Total- 163--
Natural Cu Cross Sections 
Cu Isotopic Cross Sections 
in Natural Coniposition & Elastic Scattering 2.OE-4 to 0.01 MeV 164 
Natural Cu Cross Sections 
Cu Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.01 to 0.1 MeV 165 
Natural Cu Cross Sections 
Cu Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.1 to 1.0 MeV 166 
Natural Cu Cross Sections 
Cu Isotopic Cross Sections 
in Natural Composition & Total Absorption Total 167 
Natural Cu Cross Sections 
Cu Isotopic Cross Sections 
in Natural Composition & Total Absorption 1.OE-4 to 0.001 MeV 168 
Natural Cu Cross Sections 
Cu Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.001 to 0.01 MeV 169 
Natural Cu Cross Sections 
Cu Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.01 to 0.2 MeV 170 
Natural Cu Cross Sections 

Ga (natural) Elastic Scattering Total 171 
Ga (natural) Total Absorption Total 172 

As-74 Elastic Scattering Total 173 
As-74 Total Absorption Total 174 
As-75 Elastic Scattering Total 175 
As-75 Total Absorption Total 176 
Br-79 Elastic Scattering Total 177 
Br-79 Total Absorption Total 178 
Br-81 Elastic Scattering Total 179 
Br-S1 Total Absorption Total 180 
Kr-78 Elastic Scattering Total 181 
Kr-78 Total Absorption Total 182 
Kr-80 Elastic Scattering Total 153
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or -Isotope Neutron Reaction Energy Range Plot Number' 

Kr-80 Total Absorption Total 184 
Kr-82 Elastic Scattering Total 185 
Kr-82 Total Absorption Total 186 
Kr-83 Elastic Scattering Total 187 
Kr-83 Total Absorption Total 188 
Kr-84 Elastic Scattering Total 189 
Kr-84 Total Absorption Total 190 
Kr-S6 Elastic Scattering Total 191 
Kr-86 Total Absorption Total 192 
Rb-85 Elastic Scattering Total 193 
Rb-I5 Total Absorption Total 194 
Rb-87 Elastic Scattering Total 195 
Rb-87 Total Absorption Total 196 
Y-88 Elastic Scattering Total 197 
Y-88 Total Absorption Total 198 
Y-89 Elastic Scattering Total 199 
Y-89 Elastic Scattering 0.001 to 0.01 MeV 200 
Y-89 Elastic Scattering 0.01 to 0.1 MeV 201 
Y-89 Elastic Scattering 0.1 to 1.0 MeV 202 
Y-89 Total Absorption Total 203 
Y-89 Total Absorption 0.001 to 0.01 MeV 204 
Y-89 Total Absorption 0.01 to 0.1 MeV 205 
Y-89 Total Absorption 0.1 to 1.0 MeV 206 

Zr (natural) Elastic Scattering Total 207 
Zr (natural) Elastic Scattering 1.OE-4 to 0.001 MeV 208 
Zr (natural) Elastic Scattering 0.001 to 0.01 MeV 209 
Zr (natural) Elastic Scattering 0.01 to 0. 1 MeV 210 
Zr (natural) Total Absorption Total 21 t 
Zr (natural) Total Absorption 1.OE-4 to 0.001 MeV 212 
Zr (natural) Total Absorption 0.001 to 0.01 MeV 213 
Zr (natural) Total Absorption 0.01 to 0.1 MeV 214 

Zr-93 Elastic Scattering Total 215 
Zr-93 Total Absorption Total 216 
Nb-93 Elastic Scattering Total 217 
Nb-93 Elastic Scattering 1.OE-4 to 0.00 1 MeV 218 
Nb-93 Elastic Scattering 0.001 to 0.01 MeV 219 
Nb-93 Total Absorption Total 220 
Nb-93 Total Absorption 1.OE-5 to 1.OE-4 MeV 221 
Nb-93 Total Absorption 1.0E-4 to 0.001 MeV 222 
Nb-93 Total Absorption 0.001 to 0.01 MeV 223 
Nb-93 Total Absorption 0.01 to 1.0 MeV 224 

Mo (natural) Elastic Scattering Total 225 
Mo (natural) Elastic Scattering L.OE-5 to 0.01 MeV 226 
Mo (natural) Total Absorption Total 227 
Mo (natural) Total Absorption 1.OE-5 to 0.002 MeV 228 

Mo-95 Elastic Scattering Total 229 
Mo-95 Total Absorption Total 230 
Tc-99 Elastic Scattering Total 231 
Tc-99 Total Absorption Total 232 

Ru-101 Elastic Scattering Total 233 
Ru-101 Total Absorption Total 234
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Ru-103 Elastic Scattering Total 235 
Ru-103 Total Absorption Total 236 
Rh-103 Elastic Scattering Total 237 
Rh-103 Total Absorption Total 238 
Rh-105 Elastic Scattering Total 239 
Rh-105 Total Absorption Total 240 
Pd-105 Elastic Scattering Total 241 
Pd-105 Total Absorption Total 242 
Pd-108 Elastic Scattering Total 243 
Pd-l10 Total Absorption Total 244 

Ag Isotopic Cross Sections 
in Natural Composition & Elastic Scattering Total 245 
Natural Ag Cross Sections 
Ag Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.OE-6 to 1.OE-5 MeV 246 
Natural Ag Cross Sections 
Ag Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.OE-5 to L.OE-4 MeV 247 
Natural Ag Cross Sections 
Ag Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.0E-4 to 0.001 MeV 248 
Natural Ag Cross Sections 
Ag Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.001 to 0.01 MeV 249 
Natural Ag Cross Sections 
Ag Isotopic Cross Sections 
in Natural Composition & Total Absorption Total 250 
Natural Ag Cross Sections 
Ag Isotopic Cross Sections 
in Natural Composition & Total Absorption 1.OE-5 to 1.0E-4 MeV 251 
Natural Ag Cross Sections 
Ag Isotopic Cross Sections 
in Natural Composition & Total Absorption l.OE-4 to 0.001 MeV 252 
Natural Ag Cross Sections 
Ag Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.001 to 0.01 MeV 253 
Natural Ag Cross Sections 

Ag-107 Elastic Scattering Total 254 
Ag-107 Elastic Scattering 1.OE-5 to L.OE-4 MeV 255 
Ag-107 Elastic Scattering L.OE-4 to 0.001 MeV 256 
Ag-107 Elastic Scattering 0.001 to 0.01 MeV 257 
Ag-107 Total Absorption Total 258 
Ag-10? Total Absorption 1.OE-5 to 1.OE-4 MeV 259 
Ag-107 Total Absorption L.OE-4 to 0.00 1 MeV 260 
Ag-107 Total Absorption 0.001 to 0.01 MeV 261 
Ag-109 Elastic Scattering Total 262 
Ag-109 Elastic Scattering I.OE-5 to 1.OE-4 MeV 263 
Ag-109 Elastic Scattering L.OE-4 to 0.001 MeV 264 
Ag-109 Elastic Scattering 0.001 to 0.01 MeV 265 
Ag-109 Total Absorption Total 266 
Ag-109 Total Absorption 1.OE-5 to 1.OE-4 MeV 267 
Ag-109 Total Absorption L.OE-4 to 0.001 MeV 268
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number" 

Ag-109 Total Absorption 0.00 1 to 0.01 MeV 269 
Cd (natural) Elastic Scattering Total 270 
Cd (natural) Elastic Scattering 3.OE-5 to 0.002 MeV 271 
Cd (natural) Total Absorption Total 272 
Cd (natural) Total Absorption L.OE-5 to 1.OE-4 MeV 273 
Cd (natural) Total Absorption 1.OE-4 to 0.002 MeV 274 
In (natural) Elastic Scattering Total 275 
In (natural) Total Absorption Total 276 
Sn (natural) Elastic Scattering Total 277.  
Sn (natural) Total Absorption Total 278 

1-127 Elastic Scattering Total 281 
1-127 Elastic Scattering L.OE-5 to L.OE-4 MeV 282 
1-127 Elastic Scattering 1.0E-4 to 0.002 MeV 283 
1-127 Total Absorption Total 284 
1-127 Total Absorption 1.OE-5 to 1.OE-4 MeV 285 
1-127 Total Absorption 1.OE-4 to 0.002 MeV 286 
1-129 Elastic Scattering Total 287 
1-129 Total Absorption Total 288 
1-135 Elastic- Scattering Total 289 
1-135 Total Absorption Total 290 

Xe (natural) Elastic Scattering Total 291 
Xe (natural) Total Absorption Total 292 

Xe-131 Elastic Scattering Total 293 
Xe-131 Total Absorption Total 294 
Xe-134 Elastic Scattering Total 295 
Xe-134 Total Absorption Total 296 
Xe-135 Elastic Scattering Total 297 
Xe-135 Total Absorption Total 298 
Cs-133 Elastic Scattering Total 299 
Cs-133 Elastic Scattering 1.OE-5 to 2.OE-4 MeV 300 
Cs-133 Elastic Scattering 2.OE-4 to 0.003 MeV 301 
Cs-133 Total Absorption Total 302 
Cs-133 Total Absorption 2.OE-6 to 1.OE-4 MeV 303 
Cs-133 Total Absorption 1.OE-4 to 0.004 MeV 304 
Cs-134 Elastic Scattering Total 305 
Cs-134 Total Absorption Total 306 
Cs-135 Elastic Scattering Total 307 
Cs-135 Total Absorption Total 308 
Cs-136 Elastic Scattering Total 309 
Cs-136 Total Absorption Total 310 
Cs-137 Elastic Scattering Total 311 
Cs-137 Total Absorption Total 312 
Ba-138 Elastic Scattering Total 313 
Ba-138 Elastic Scattering 0.003 to 2.0 MeV 314 
Ba-138 Total Absorption Total 315 
Pr-141 Elastic Scattering Total 316 
Pr-141 Total Absorption Total 317 
Nd-143 Elastic Scattering Total 318 
Nd-143 Total Absorption Total 319 
Nd-145 Elastic Scattering Total 320 
Nd- 145 Total Absorption Total 321
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Table 5-10. MCNP Continuous-Eners-v Cross Section Plot Index
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Nd- 147 Elastic Scattering Total 322.  
Nd-147 Total Absorption Total 323 
Nd-148 Elastic Scattering Total 324 
Nd-148 Total Absorption Total 325 
Pm-147 Elastic Scattering Total 326 
Pmr-147 Total Absorption Total 327 
Pm-148 Elastic Scattering Total 328 
Pm-148 Total Absorption Total 329 
Pm-149 Elastic Scattering Total 330 
Pm-149 Total Absorption Total 331 
Sm-147 Elastic Scattering Total 332 
Sm-147 Total Absorption Total 333 
Sm-149 Elastic Scattering Total 334 
Sm-149 Total Absorption Total 335 
Sm-150 Elastic Scattering Total 336 
SM-150 Total Absorption Total 337 
Sm-151 Elastic Scattering Total 338 
Sm-151 Total Absorption Total 339 
Sm-152 Elastic Scattering Total 340 
Sm-152 Total Absorption Total 341 

Eu Isotopic Cross Sections 
in Natural Composition & Elastic Scattering Total 342 
Natural Eu Cross Sections 
Eu Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.01E-6 to 1.0E-5 MeV 343 
Natural Eu Cross Sections 
Eu Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.OE-5 to 1.OE-4 MeV 344 
Natural Eu Cross Sections 
Eu Isotopic Cross Sections 
in Natural Composition & Total Absorption Total 345 
Natural Eu Cross Sections 
Eu Isotopic Cross Sections 
in Natural Composition & Total Absorption O.OE-6 to 1.01E-5 MeV 346 
Natural Eu Cross Sections 
Eu Isotopic Cross Sections 
in Natural Composition & Total Absorption 1.OE-5 to 2.0E-4 MeV 347 
Natural Eu Cross Sections 

Eu-151 Elastic Scattering Total 348 
Eu-151 Elastic Scattering l.OE-6 to 3.OE-5 MeV 349 
Eu-151 Elastic Scattering 3.OE-5 to 2.OE-4 MeV 350 
Eu- 151 Total Absorption Total 351 
Eu- 151 Total Absorption I.OE-6 to 3.OE-5 MeV 352 
Eu-151 Total Absorption 3.OE-5 to 2.0E-4 MeV 353 
Eu-152 Elastic Scattering Total 354 
Eu-152 Total Absorption Total 355 
Eu-153 Elastic Scattering Total 356 
Eu-153 Elastic Scattering 1.OE-6 to 2.0E-5 MeV 357 
Eu-153 Elastic Scattering 2.OE-5 to 2.OE-4 MeV 358 
Eu- 153 Total Absorption Total 359 
Eu-153 Total Absorption i.OE-6 to 2.OE-5 MeV 360 
Eu-153 Total Absorption 2.OE-5 to 2.OE-4 MeV 361

BOOOOOOOO-01717-5705-00099 REV 00

I

41 June 30, 1998



Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Eu-154 Elastic Scattering Total 362 
"- Eu-154 Total Absorption Total 363 

Eu-155 Elastic Scattering Total 364 
Eu-155 Total Absorption Total 365 

Gd Isotopic Cross Sections 
in Natural Composition & Elastic Scattering Total 366 
Natural Gd Cross Sections 
Gd Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.OE-6 to l.OE-5 MeV 367 
Natural Gd Cross Sections 
Gd Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.OE-5 to 1.OE-4 MeV 368 
Natural Gd Cross Sections 
Gd Isotopic Cross Sections 
in Natural Composition & Elastic Scattering L.OE-4 to 0.001 MeV 369 
Natural Gd Cross Sections 
Gd Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.001 to 0.02 MeV 370 
Natural Gd Cross Sections 
Gd Isotopic Cross Sections 
in Natural Composition & Total Absorption Total 371 
Natural Gd Cross Sections 
Gd Isotopic Cross Sections 
in Natural Composition & Total Absorption 1.OE-6 to I.OE-5 MeV 372 
Natural Gd Cross Sections 
Gd Isotopic Cross Sections 
in Natural Composition & Total Absorption 1.01E-5 to 1.OE-4 MeV 373 
Natural Gd Cross Sections 
Gd Isotopic Cross Sections 
in Natural Composition & Total Absorption 1.0E-4 to 0.001 MeV 374 
Natural Gd Cross Sections 
Gd Isotopic CroUss Sections 
in Natural Composition & Total Absorption 0.001 to 0.02 MeV 375 
Natural Gd Cross Sections 

Gd-152 Elastic Scattering Total 376 
Gd-152 Elastic Scattering 2.0E-6 to 3.OE-4 MeV 377 
Gd-152 Total Absorption Total 378 
Gd-152 Total Absorption 2.OE-6 to 3.OE-4 MeV 379 
Gd-154 Elastic Scattering Total 380 
Gd-154 Elastic St g 1.OE-5 to 0.002 MeV 381 
Gd-154 Total Absorption Total 382 
Gd-154 Total Absorption 1.0E-5 to L.OE-4 MeV 383 
Gd-154 Total Absorption 1.0E-4 to 0.002 MeV 384 
Gd-155 Elastic S g Total 385 
Gd-155 Elastic Scattering 1.OE-6 to 3.0E-5 MeV 386 
Gd-155 Elastic Scattering 3.OE-5 to 2.OE-4 MeV 387 
Gd-155 Total Absorption Total 388 
Gd-155 Total Absorption 1.OE-6 to 2.OE-5 MeV 389 
Gd-15S Total Absorption 2.0E-5 to 3.OE-4 MeV 390 
Gd-156 Elastic Scattering Total 391 
Gd-156 Elastic Scattering 2.0E-5 to 0.002 MeV 392 
Gd-156 Total Absorption Total 393
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Gd-156 Total Absorption 2.OE-5 to 0.002 MeV 394 
Gd-157 Elastic Scattering Total 395 
Gd-157 Elastic Scattering 2.0E-5 to 8.0E-4 MeV 396 
Gd-157 Total Absorption Total 397 
Gd-157 Total Absorption L.OE-5 to 4.OE-4 MeV 398 
Gd-158 Elastic Scattering Total 399 
Gd-158 Elastic Scgatering 2.0E-4 to 0.02 MeV 400 
Gd-158 Total Absorption Total 401 
Gd-158 Total Absorption 2.OE-4 to 0.004 MeV 402 
Gd-158 Total Absorption 0.004 to 0.02 MeV 403 
Gd-160 Elastic Scattering Total 404 
Gd-160 Elastic Scattering 2.OE-4 to 0.02 MeV 405 
Gd-160 Total Absorption Total 406 
Gd-160 Total Absorption 2.OE-4 to 0.002 MeV 407 
Gd-160 Total Absorption 0.002 to 0.02 MeV 408 
Ho-165 Elastic Scattering Total 409 
Ho-165 Elastic Scattering 2.OE-6 to L.OE-4 MeV 410 
Ho-165 Elastic Scattering 1.OE-4 to 0.002 MeV 411 
Ho-165 Total Absorption Total 412 
Ho-165 Total Absorption 1.OE-6 to 1.OE-4 MeV 413 
Ho-165 Total Absorption 1.OE-4 to 0.002 MeV 414 
Tm-169 Elastic Scattering Total 415 
Tm-169 Total Absorption Total 416 

Hf (natural) Elastic Scattering Total 417 
Hf (natural) Elastic Scattering 1.OE-6 to 1,OE-4 MeV 418 
Hf (natural) Elastic Scattering 1.OE-4 to 0.001 MeV 419 
Hf (natural) Elastic Scattering 0.001 to 0.02 MeV 420 
Hf (natural) Total Absorption Total 421 
Hf (natural) Total Absorption 1.0E-5 to 3.OE-4 MeV 422 
Hf (natural) Total Absorption 3.OE-4 to 0.003 MeV 423 
Hf (natural) Total Absorption 0.003 to 0.02 MeV 424 

Ta-181 Elastic Scattering Total 425 
Ta-11 Elastic Scattering 2.OE-6 to 1.OE-4 MeV 426 
Ta-181 Elastic Scattering i.0E-4 to 0.004 MeV 427 
Ta-181 Total Absorption Total 428 
Ta-181 Total Absorption 2.OE-6 to 2.OE-4 MeV 429 
Ta-181 Total Absorption 2.OE-4 to 5.OE-4 MeV 430 
Ta-182 Elastic Scattering Total 431 
Ta-182 Total Absorption Total 432 

W Isotopic Cross Sections 
in Natural Composition & Elastic Scattering Total 433 
Natural W Cross Sections 
W Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.0E-6 to 2.OE-4 MeV 434 
Natural W Cross Sections 
W Isotopic Cross Sections 
in Natural Composition& Elastic Scattering 2.OE-4 to 0.001 MeV 435 
Natural W Cross Sections 
W Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.001 to 0.008 MeV 436 
Natural W Cross Sections
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

W Isotopic Cross Sections 
in Natural Composition & Total Absorption Total 437 
Natural W Cross Sections 
W Isotopic Cross Sections 
in Natural Composition & Total Absorption I.OE-6 to 3.OE-4 MeV 438 
Natural W Cross Sections 
W Isotopic Cross Sections 
in Natural Composition & Total Absorption 3.0E-4 to 0.001 MeV 439 
Natural W Cross Sections 
W Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.00 1 to 0.01 MeV 440 
Natural W Cross Sections 

W-182 Elastic Scattering Total 441 
W-182 Elastic Scattering 2.OE-4 to 0.004 MeV 442 

W-182 Total Absorption Total 443 
W-182 Total Absorption 2.0E-4 to 0.001 MeV 444 
W-182 Total Absorption 0.001 to 0.08 MeV 445 
W-183 Elastic Scattering Total 446 
W-183 Elastic Scattering 1.OE-5 to 0.002 MeV 447 
W-183 Total Absorption Total 448 
W-183 Total Absorption 1.OE-4 to 0.002 MeV 449 
W-184 Elastic Scattering Total 450 
W-184 Elastic Scattering I.OE-4 to 0.003 MeV 451 
W-184 Total Absorption Total 452 
W-184 Total Absorption 1.0E-4 to 0.003 MeV 453 
W-186 Elastic Scattering Total 454 
W-186 Elastic Scattering 1.OE-4 to 0.005 MeV 455 
W-186 Total Absorption Total 456 
W-186 Total Absorption 1.OE-4 to 0.008 MeV 457 
Re-15 Elastic Scattering Total 458 
Re-185 Elastic Scattering 1.OE-6 to I.OE-4 MeV 459 
Re-I 85 Elastic Scattering 1.OE-4 to 0.003 MeV 460 
Re-185 Total Absorption Total 461 
Re-185 Total Absorption 1.OE-6 to 1.0E-4 MeV 462 
Re-185 Total Absorption 1.OE-4 to 0.003 MeV 463 
Re-187 Elastic Scattering Total 464 
Re-187 Elastic Scattering 1.OE-6 to 1.OE-4 MeV 465 
Re-187 Elastic Scattering 1.OE-4 to 0.003 MeV 466 
Re-187 Total Absorption Total 467 
Re-187 Total Absorption 1.OE-6 to 1.0E-4 MeV 468 
Re-17 Total Absorption 1.OE-4 to 0.003 MeV 469 

lr (natural) Elastic Scattering Total 470 
Jr (natural) Total Absorption Total 471 
Pt (natural) Elastic Scattering Total 472 
Pt (natural) Total Absorption Total 473 

Au-197 Elastic Scattering Total 474 
Au-197 Elastic Scattering 3.0E-6 to 2.OE-4 MeV 475 
Au-197 Elastic Scattering 2.OE-4 to 0.002 MeV 476 
Au-197 Elastic Scattering 0.002 to 0.01 MeV 477 
Au-197 Total Absorption Total 478 
Au-197 Total Absorption 1.0E-6 to 0.001 MeV 479 
Au-197 Total Absorption 0.001 to 0.006 MeV 480
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Numbere 

Pb Isotopic Cross Sections 
in Natural Composition & Elastic Scattering Total 481 
Natural Pb Cross Sections 
Pb Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.001 to 0.1 MeV 482 
Natural Pb Cross Sections 
Pb Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 0.1 to 1.0 McV 483 
Natural Pb Cross Sections 
Pb Isotopic Cross Sections 
in Natural Composition & Elastic Scattering 1.0 to 10.0 MeV 484 
Natural Pb Cross Sections 
Pb Isotopic Cross Sections 
in Natural Composition & Total Absorption Total 485 
Natural Pb Cross Sections 
Pb Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.001 to 0.1 MeV 486 
Natural Pb Cross Sections 
Pb Isotopic Cross Sections 
in Natural Composition & Total Absorption 0.1 to 1.0 MeV 487 
Natural Pb Cross Sections 

Pb-206 Elastic Scattering Total 488 
Pb-206 Total Absorption Total 489 
Pb-207 Elastic Scattering Total 490 
Pb-207 Total Absorption Total 491 
Pb-208 Elastic Scattering Total 492 
Pb-208 Total Absorption Total 493 
Bi-209 Elastic Scattering Total 494 
Bi-209 Elastic Scattering 7.OE-4 to 0.1 MeV 495 
Bi-209 Elastic Scattering 0.1 to 2.0 MeV 496 
Bi-209 Total Absorption Total 497 
Bi-209 Total Absorption 7.OE-4 to 0.02 MeV 498 
Bi-209 Total Absorption 0.02 to 0.2 MeV 499 
Th-230 Elastic Scattering Total 500 
Th-230 Total Absorption Total 501 
Th-230 Total Fission Total 672 
Th-231 Elastic Scattering Total 502 
Th-231 Total Absorption Total 503 
Th-231 Total Fission Total 673 
Th-232 Elastic Scattering Total 504 
Th-232 Elastic Scattering 1.OE-5 to 1.OE-4 MeV 505 
Th-232 Elastic Scattering i.0E-4 to 0.001 MeV 506 
Th-232 Elastic Scattering 0.001 to 0.005 MeV 507 
Th-232 Total Absorption Total 508 
Th-232 Total Absorption 1.OE-5 to 3.OE-4 MeV 509 
Th-232 Total Absorption 3.OE-4 to 0.001 MeV 510 
Th-232 Total Absorption 0.001 to 0.005 MeV 511 
Th-232 Total Fission Total 674 
Th-233 Elastic Scattering Total 512 
Th-233 Total Absorption Total 513 
T11-233 Total Fission Total 675 
Pa-231 Elastic Scattering Total 514
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Pa-231 Total Absorption Total 515 
Pa-231 Total Fission Total 676 
Pa-233 Elastic Scattering Total 516 
Pa-233 Elastic Scattering 1.0E-6 to 6.OE-5 MeV 517 
Pa-233 Total Absorption Total 518 
Pa-233 Total Absorption 1.OE-6 to 8.OE-5 MeV 519 
Pa-233 Total Fission Total 677 
U-232 Elastic Scattering Total 520 
U-232 Total Absorption Total 521 
U-232 Total Fission Total 678 
U-233 Elastic Scattering Total 522 
U-233 Elastic Scattering 1.0E-6 to 1.OE-4 MeV 523 
U-233 Total Absorption Total 524 
U-233 Total Absorption 1.OE-6 to 1.01E-5 MeV 525 
U-233 Total Absorption 1.OE-5 to 1.OE-4 MeV 526 
U-233 Total Fission Total 679 
U-233 Total Fission 1.0E-6 to 1.0E-4 MeV 680 
U-234 Elastic Scattering Total 527 
U-234 Elastic Scattering 1.OE-6 to 1.OE-5 MeV 528 
U-234 Elastic Scattering i .OE-5 to 1.0E-4 MeV 529 
U-234 Elastic Scattering L.OE-4 to 0.001 MeV 530 
U-234 Elastic Scattering 0.001 to 0.01 MeV 531 
U-234 Total Absorption Total 532 
U-234 Total Absorption 1.OE-5 to 3.0E-4 MeV 533 
U-234 Total Absorption 3.OE-4 to 0.002 MeV 534 
IJ-234 Total Fission Total 681 
U-234 Total Fission 1.OE-5 to 0.002 MeV 682 
U-235 Elastic Scattering Total 535 
U-235 Elastic Scattering 1.OE-6 to 1.OE-5 MeV 536 
U-235 Elastic Scattering 1.OE-5 to 1.01E-4 MeV 537 
U-235 Elastic Scattering 1.OE-4 to 7.OE-4 MeV 538 
U-235 Elastic Scattering 7.OE-4 to 0.003 MeV 539 
U-235 Total Absorption Total 540 
U-235 Total Absorption 1.OE-6 to 4.OE-5 MeV 541 
U-235 Total Absorption 4.OE-5 to 4.OE-4 MeV 542 
U-235 Total Absorption 4.OE-4 to 0.001 MeV 543 
U-235 Total Absorption 0.00 1 to 0.003 MeV 544 
U-235 Total Fission Total 683 
U-235 Total Fission 1.OE-6 to 1.01E-5 MeV 684 
U-235 Total Fission 1.OE-5 to 1.01E-4 MeV 685 
U-235 Total Fission 1.OE-4 to 0.003 MeV 686 
1U-236 Elastic Scattering Total 545 
U-236 Elastic Scattering 1.OE-6 to 3.OE-4 MeV 546 
XU-236 Elastic Scattering 3.OE-4 to 0.002 MeV 547 
U-236 Total Absorption Total 548 
U-236 Total Absorpon 1.0E-6 to 3.OE-4 MeV 549 
U1-236 Total Absorption 3.0E-4 to 0.005 MeV 550 
U-236 Total Fission Total 687 
U-236 Total Fission 3.0E-5 to 4.OE-4 MeV 688 
1U-236 Total Fission 4.OE-4 to 0.002 MeV 689 
U-236 Total Fission 0.002 to 0.005 MeV 690
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

U-237 Elastic Scattering Total 551 
U-237 Elastic Scattering 9.OE-6 to 2.OE-4 MeV 552 
U-237 Total Absorption Total 553 
U-237 Total Absorption 4.OE-6 to 2.OE-4 MeV 554 
U-237 Total Fission Total 691 
U-237 Total Fission 9.OE-6 to 2.OE-4 MeV 692 
U-238 Elastic Scattering' Total 555 
U-238 Elastic Scattering 1.OE-6 to 1.OE-4 MeV 556 
U-238 Elastic Scattering' 1.OE-4 to 0.001 MeV 557 
U-238 Elastic Scattering' 0.001 to 0.005 MeV 558 
U-238 Elastic Scattering' 0.005 to 0.02 MeV 559 
U-238 Total Absorption' Total 560 
U-238 Total Absorption' 7.OE-6 to 1.OE-4 MeV 561 
U-238 Total Absorption' 1.OE-4 to 0.001 MeV 562 
U-238 Total Absorptione 0.00 1 to 0.005 MeV 563 
U-238 Total Absorptioný 0.005 to 0.02 MeV 564 
U-238 Total Fission' Total 693 
U-238 Total Fission' 7.OE-6 to 0.001 MeV 694 
U-238 Total Fission" 0.001 to 0.3 MeV 695 
U-239 Elastic Scattering Total 565 
U-239 Total Absorption Total 566 
U-239 Total Fission Total 696 
U-240 Elastic Scattering Total 567 
U-240 Total Absorption Total 568 
U-240 Total Fission Total 697 

Np-235 Elastic Scattering Total 569 
Np-235 Total Absorption Total 570 
Np-235 Total Fission Total 698 
Np-236 Elastic Scattering Total 571 
Np-236 Total Absorption Total 572 
Np-236 Total Fission Total 699 
Np-237 Elastic Scattering Total 573 
Np-237 Elastic Scattering 2.OE-6 to 1.0E-5 MeV 574 
Np-237 Elastic Scattering 1.OE-5 to 2.OE-4 MeV 575 
Np-237 Total Absorption Total 576 
Np-237 Total Absorption 2.OE-6 to L.OE-5 MeV 577 
Np-237 Total Absorption 1.OE-5 to 2.OE-4 MeV 578 
Np-237 Total Fission Total 700 
Np-237 Total Fission 1.OE-7 to 1.OE-5 MeV 701 
Np-237 Total Fission 1.OE-5 to 1.OE-4 MeV 702 
Np-237 Total Fission I.OE-4 to 0.001 MeV 703 
Np-237 Total Fission 0.001 to 0.008 MeV 704 
Np-238 Elastic Scattering Total 579 
Np-238 Total Absorption Total 580 
Np-238 Total Fission Total 705 
Np-239 Elastic Scattering Total 581 
Np-239 Total Absorption Total 582 
Np-239 Total Fission Total 706 
Pu-236 Elastic Scattering Total 583 
Pu-236 Total Absorption Total 584 
Pu-236 Total Fission Total 707
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Pu-237 Elastic Scattering Total 585 
Pu-237 Total Absorption Total 586 
Pu-237 Total Fission Total 708 
Pu-238 Elastic Scattering Total 587 
Pu-238 Elastic Scattering 3.OE-6 to 1.OE-4 MeV 588 
Pu-238 Elastic Scattering 1.OE-4 to 3.OE-4 MeV 589 
Pu-238 Total Absorption Total 590 
Pu-238 Total Absorption i.0E-6 to 1.01E-4 MeV 591 
Pu-238 Total Absorption L.OE-4 to 4.0E-4 MeV 592 
Pu-238 Total Fission Total 709 
Pu-238 Total Fission L0E-6 to 1.OE-4 MeV 710 
Pu-238 Total Fission 1.OE-4 to 4.0E-4 MeV 711 
Pu-239 Elastic Scattering Total 593 
Pu-239 Elastic Scattering 7.OE-6 to 1.OE-4 MeV 594 
Pu-239 Elastic Scattering 1.OE-4 to 0.001 MeV 595 
Pu-239 Elastic Scattering 0.001 to 0.004 MeV 596 
Pu-239 Total Absorption Total 597 
Pu-239 Total Absorption 5.0E-6 to L.OE-4 MeV 598 
Pu-239 Total Absorption 1.0E-4 to 0.001 MeV 599 
Pu-239 Total Absorption 0.001 to 0.004 MeV 600 
Pu-239 Total Fission Total 712 
Pu-239 Total Fission 1.OE-5 to 1.OE-4 MeV 713 
Pu-239 Total Fission 1.0E-4 to 0.001 MeV 714 
Pu-239 Total Fission 0.001 to 0.004 MeV 715 
Pu-240 Elastic Scattering Total 601 
Pu-240 Elastic Scattering 1.OE-5 to 0.001 MeV 602 
Pu-240 Elastic Scattering 0.001 to 0.01 MeV 603 
Pu-240 Total Absorption Total 604 
Pu-240 Total Absorption 2.OE-5 to 0.001 MeV 605 
Pu-240 Total Absorption 0.001 to 0.01 MeV 606 
Pu-240 Total Fission Total 716 
Pu-240 Total Fission 2.OE-5 to 0.001 MeV 717 
Pu-240 Total Fission 0.001 to 0.007 MeV 718 
Pu-241 Elastic Scattering Total 607 
Pu-241 Elastic Scattering 1.OE-6 to 1.OE-4 MeV 608 
Pu-241 Elastic Scattering 1.OE-4 to 4.OE-4 MeV 609 
Pu-241 Total Absorption Total 610 
Pu-241 Total Absorption 1.OE-6 to 5.OE-5 MeV 611 
Pu-241 Total Absorption 5.0E-5 to 2.0E-4 MeV 612 
Pu-241 Total Absorption 2.OE-4 to 0.001 MeV 613 
Pu-241 Total Fission Total 719 
Pu-241 Total Fission 3.OE-6 to 3.OE-5 MeV 720 
Pu-241 Total Fission 3.0E-5 to 6.OE-4 MeV 721 
Pu-242 Elastic Scattering Total 614 
Pu-242 Elastic Scattering 4.OE-5 to 0.002 MeV 615 
Pu-242 Total Absorption Total 616 
Pu-242 Total Absorption 1.OE-5 to 3.OE-4 MeV 617 
Pu-242 Total Absorption 3.OE-4 to 0.002 MeV 618 
Pu-242 Total Fission Total 722 
Pu-242 Total Fission 2.OE-5 to 0.002 MeV 723 
Pu-243 Elastic Scattering Total 619

BOOOOOOOO-01717-5705-00099 REV 00 48 June 30, 1998



Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Pu-243 Elastic Scattering 1.OE-6 to 2.OE-4 MeV 620 
Pu-243 Total Absorption Total 621 
Pu-243 Total Absorption 1.OE-6 to 2.OE-4 MeV 622 
Pu-243 Total Fission Total 724 
Pu-243 Total Fission L.OE-6 to 2.OE-4 MeV 725 
Pu-244 Elastic Scattering Total 623 
Pu-244 Total Absorption Total 624 
Pu-244 Total Fission Total 726 
Am-241 Elastic Scattering Total 625 
Am-241 Elastic Scattering 1.OE-7 to 1.OE-5 MeV 626 
Am-241 Elastic Scattering 1.OE-5 to 2.OE-4 MeV 627 
Am-241 Total Absorption Total 628 
Am-241 Total Absorption 1.OE-7 to 1.OE-5 MeV 629 
Am-241 Total Absorption 1.OE-5 to 2.OE-4 MeV 630 
Am-241 Total Fission Total 727 
Am-241 Total Fission 1.OE-7 to 1.OE-5 MeV 728 
Am-241 Total Fission 1.OE-5 to 2.OE-4 MeV 729 

Am-242m Elastic Scattering Total 631 
Am-242m Total Absorption Total 632 
Am-242m Total Fission Total 730 
Am-243 Elastic Scattering Total 633 
Am-243 Elastic Scattering 1.OE-6 to 3.OE-5 MeV 634 
Am-243 Elastic Scattering 3.OE-5 to 3.OE-4 MeV 635 
Am-243 Total Absorption Total 636 
Am-243 Total Absorption 1.OE-6 to 1.OE-5 MeV 637 
Am-243 Total Absorption L.OE-5 to L.OE-4 MeV 638 
Am-243 Total Absorption L.OE-4 to 3.OE-4 MeV 639 
Am-243 Total Fission Total 731 
Am-243 Total Fission 1.OE-7 to 1.OE-5 MeV 732 
Am-243 Total Fission 1.OE-5 to 3.OE-4 MeV 733 
Cm-241 Elastic Scattering Total 640 
Cm-241 Total Absorption Total 641 
Cm-241 Total Fission Total 734 
Cm-242 Elastic Scattering Total 642 
Cm-242 Elastic Scattering 5.OE-6 to S.OE-4 MeV 643 
Cm-242 Total Absorption Total 644 
Cm-242 Total Absorption i.OE-5 to 4.OE-4 MeV 645 
Cm-242 Total Fission Total 735 
Cm-243 Elastic Scattering Total 646 
Cm-243 Total Absorption Total 647 
Cm-243 Total Fission Total 736 
Cm-243 Total Fission 1.0E-6 to 2.OE-4 MeV 737 
Cm-244 Elastic Scattering Total 648 
Cm-244 Elastic Scattering 9.OE-5 to 0.001 MeV 649 
Cm-244 Total Absorption Total 650 
Cm-244 Total Absorption I.OE-5 to 0.001 MeV 651 
Cm-244 Total Fission Total 738 
Cm-244 Total Fission 3.OE-6 to 9.OE-4 MeV 739 
Cm-245 Elastic Scattering Total 652 
Cm-245 Total Absorption Total 653 
Cm-245 Total Fission Total 740
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Table 5-10. MCNP Continuous-Energy Cross Section Plot Index 
Element or Isotope Neutron Reaction Energy Range Plot Number' 

Cm-245 Total Fission L.OE-6 to 2.OE-4 MeV 741 
Cm-246 Elastic Scattering Total 654 
Cm-246 Total Absorption Total 655 
Cm-246 Total Fission Total 742 
Cm-247 Elastic Scattering Total 656 
Cm-247 Total Absorption Total 657 
Cm-247 Total Fission Total 743 
Cm-247 Total Fission 3.OE-6 to 5.OE-5 MeV 744 
Cm-247 Total Fission 5.OE-5 to 0.002 MeV 745 
Cm-248 Elastic Scattering Total 658 
Cm-248 Total Absorption Total 659.  
Cm-248 Total Absorption 4.OE-6 to 0.004 MeV 660 
Cm-248 Total Fission Total 746 
Cm-248 Total Fission 2.0E-6 to 2.OE-4 MeV 747 
Cm-248 Total Fission 2.OE-4 to 0.003 MeV 748 
Bk-249 Elastic Scattering Total 661 
Bk-249 Total Absorption Total 662 
Bk-249 Total Fission Total 749 
Cf-249 Elastic Scattering Total 663 
Cf-249 Total Absorption Total 664 
Cf-249 Total Fission Total 750 
Cf-249 Total Fission 2.OE-6 to 4.OE-5 MeV 751 
Cf-249 Total Fission 4.0E-5 to 3.OE-4 MeV 752 
Cf-249 Total Fission 3.OE-4 to 0.003 MeV 753 
Cf-250 Elastic Scattering Total 665 
Cf-250 Total Absorption Total 666 
Cf-250 Total Fission Total 754 
Cf-251 Elastic Scattering Total 667 
Cf-251 Total Absorption Total 668 
Cf-251 Total Fission Total 755 
Cf-252 Elastic Scattering Total 669 
Cf-252 Total Absorption Total 670 
Cf-252 Total Absorption L.OE-5 to 0.001 MeV 671 
Cf-252 Total Fission Total 756 
Cf-252 Total Fission 1.OE-5 to 4.OE-4 MeV 757 

Ile plot number refers to the # in the corresponding cross section plot filenames ("p#.gif') as 
contained on Attachment I (CD-ROM).  
2 The MCNP cross section library identified as 92238.21c was not included in the various plots 
for U-238 due to a limitation in the number of cross section representations that may be shown 
on a single plot and still maintain unique line styles and colors.
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6. Selected MCNP Cross Section Libraries 

Table 6.1 presents the cross section libraries that have been selected for use in the criticality 
benchmark and design calculations of the WPDD. The selection of the specific libraries 
presented in Table 6.1 does not infer that these libraries are more correct than the other available 
libraries. Rather, the selection of the specific libraries presented in Table 6.1 establishes a set that 
will assist in ensuring consistent cross section library utilization throughout the criticality 
benchmark and design calculations of the WPDD.  

As previously stated in Section 3, the following criteria were used to select the continuous
energy cross section libraries, as shown in Table 6.1, for use with MCNP: 

* ENDF/B-V based cross section libraries were selected for use when available with the 
exceptions of H-2, B-1 I, Zr (natural), Ag-107, Ag-109, Eu-151, and Eu-i 53 

* either ENDF/B-VI, T-2, or LLNL based cross section libraries were selected for use when 
ENDF/B-V based libraries were not available or selected 

* parameters compared when selecting between ENDF/B-VI, T-2, or LLNL based cross 
section libraries included the following: number of energy points included in the main energy 
grid, date of cross section library processing, and availability of certain data.  

The selected non-ENDF/B-V based cross section libraries are presented in Table 6.2. The 
following discussion provides a description of how the above criteria were used to select the 
non-ENDF/B-V based cross section libraries.  

Fifly-five out of the seventy-nine non-ENDF/B-V based cross section libraries were selected 
because they were the only available cross section libraries distributed to the WPDD for the 
various elements and isotopes. The elements and isotopes to which this applies include the 
following: Be-7, C-13, 0-17, S (natural), Ca-40, Sc-45, Cr-50, Cr-52, Cr-53, Cr-54, Fe-54, Fe
56, Fe-57, Fe-58, Ni-60, Ni-61, Ni-62, Ni-64, Cu-63, Cu-65, As-74, Br-79, Br-81, Rb-85, Rb-87, 
Y-88, In (natural), Sn (natural), 1-129, Xe (natural), Xe-134, Cs-134, Cs-136, Cs-137, Tm-169, 
Ta-182, Ir (natural), Pt (natural), Pb-206, Pb-207, Pb-208, Th-230, Th-231, Th-233, Pa-231, U
232, U-239, U-240, Np-235, Np-236, Np-238, Np-239, Pu-236, Pu-244, Cm-241.  

Non-ENDFIB-V based cross section libraries were selected for seven elements and isotopes for 
which ENDF/B-V cross section libraries were available. These elements and isotopes include the 
following: H-2, B-11, Zr (natural), Ag-107, Ag-109, Eu-151, and Eu-153.  

For H-2, there are no significant differences between the neutron scattering cross section of the 
selected cross section library (1002.55c) and the ENDF/B-V based cross section library 
(1002.50c). There are also no significant differences between the total neutron absorption cross 
section of the selected cross section library and the ENDF/B-V based cross section library. At 
neutron energies below 3.OE-10 MeV, the selected cross section library shows a maximum total 
neutron absorption cross section difference of 0.001 barns with respect to the ENDF/B-V based 
cross section library.
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"For B-I l, there are some differences in the resonance region between the selected cross section library (5011.56c) and the ENDF/B-V based cross section library (5011.55c). There are no significant differences between the total neutron absorption cross section of the selected cross section library and the ENDF/B-V based cross section library. The 5011.56c cross section library was processed more recently than 5011.55c. The 5011.56c cross section library has more than 
two times the number of-energy points on the main energy grid than 5011.55c.  

For Zr (natural), the ENDF/B-VI based cross section library (40000.60c) is selected because it contains corrections for a problem that is present in the previously released ENDF/B-V based cross section library. The corrected problem is that the ENDF/B-V based cross section library 
provides a secondary neutron energy greater than the incident neutron energy. for some scattering 
interactions.  

For Ag-107, the ENDF/B-VI based cross section library (47107.60c) is selected over the 
ENDF/B-V based cross section library (47107.50c) because it contains more detail in the 
resonance region of both the neutron elastic scattering and total neutron absorption cross sections. In the neutron elastic scattering cross section, the increased detail is primarily between energies of 2.0E-5 MeV and 0.003 MeV. In the total neutron absorption cross section, the increased detail is primarily between the energies of2.OE-5 MeV and 0.003 MeV. Also, the ENDF/B-VI based cross section library contains more than six times the number of energy points 
on the main energy grid than the ENDF/B-V based cross section library.  

For Ag-109, the ENDF/B-VI based cross section library (4 7109.60c) is selected over the 
u ENDF/B-V based cross section library (4 7 109.50c) because it contains more detail in the resonance region of both the neutron elastic scattering and total neutron absorption cross sections. In the neutron elastic scattering cross section, the increased detail is primarily between energies of 2.OE-4 MeV and 0.003 MeV. In the total neutron absorption cross section, the increased detail is primarily between the energies of 8.OE-4 MeV and 0.003 MeV. Also, the ENDF/B-VI based cross section library contains more than five times the number of energy 

points on the main energy grid than the ENDF/B-V based cross section library.  

For Eu-15 1, there are no significant differences between the neutron scattering cross section of the selected cross section library (63151.55c) and the ENDF/B-V based cross section library (63151.50c). The total neutron absorption cross section of the 6 3 151.55c and 6 3151.50c cross section libraries are generally the same. The 63151.55c total neutron absorption cross section is a maximum of 0.2 barns less than 63 151.50c between the energies of 0.01 MeV and 3.0 MeV.  Also, the 63151.55c total neutron absorption cross section is a maximum of 0.02 barns greater than 63151.50c between the energies of 3.0 MeV and 10.0 MeV. The 63151.55c cross section 
library was processed more recently than the 6 3151.50c cross section library.  

For Eu-l 53, the neutron scattering cross section of the selected cross section library (63153.55c) 
and the ENDF/B-V based cross section library (6 3153.50c) are generally the same. The 6 3153.55c neutron elastic scattering cross section is a maximum of 0.005 barns less than 63153.50c between the energies of 0.001 MeV and 0.2 MeV. The total neutron absorption cross section of the 6 3 153.55c and 63153.50c cross section libraries are generally the same. The 
63153.55c total neutron absorption cross section is a maximum of 0.003 barns less than
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63153.50c between the energies of 0.001 MeV and 2.0 MeV. Also, the 63153.55c total neutron 
absorption cross section is a maximum of 0.007 barns greater than 63153.50c between the 
energies of 2.0 MeV and 10.0 MeV. The 63153.55c cross section library was processed more 
recently than the 63153.50c cross section library.  

The remaining elements and isotopes for which non-ENDF/B-V based cross section libraries 
were selected include the following: N-15, Ar (natural), Ni-58, 1-127, Ho-165, Pu-237, Pu-243, 
Cm-243, Cm-245, Cm-246, Cm-247, Cm-248, Bk-249, Cf-249, Cf-250, Cf-251, Cf-252. There 
are no ENDF/B-V based cross section libraries available for these elements and isotopes.  
However, there are multiple non-ENDF/B-V based cross section libraries available for each of 
these elements and isotopes. The following discussion provides a description of how the 
previously identified selection criteria were used to select the various cross section libraries.  

ForN-15, there are two cross section libraries available (7015.55c and 7015.60c). The 7015.55c 
cross section library was selected. There are no significant differences between the neutron 
scattering cross section of 7015.55c and 7015.60c. There are no significant differences between 
the total neutron absorption cross section of 7015.55c and 7015.60c. The 7015.55c cross section 
library contains the largest number of energy points on the main energy grid.  

For Ar (natural), the selected cross section library (1 8000.59c) is processed at 294 K rather than 
0 K at which the other available cross section library (18000.35c) is processed.  

For Ni-58, the selected cross section library (28058.60c) is processed at 294 K rather than 0 K at 
which the other available cross section library (28058.35c) is processed. The 28058.60c neutron 
elastic scattering cross section shows much more detail in the resonance region between the 
energies of 0.01 MeV and 6.0 MeV than 28058.35c. The 28058.60c total neutron absorption 
cross section shows much more detail in the resonance region between the energies of 0.08 MeV 
and 0.8 MeV than 28058.35c. The 28058.60c cross section library contains more than three times 
the number of energy points on the main energy grid than 28058.35c.  

For 1-127, the selected cross section library (53127.60c) is an update of the only other available 
cross section library (53127.55c). Also, the 53127.60c cross section library contains photon 
production data and the 53127.55c cross section library does not.  

For Ho-165, the selected cross section library (67165.55c) was selected and used prior to the 
receipt of the ENDF/B-VI based cross section library (67165.60c) by WPDD. The other 
available cross section library is the LLNL based 67165.35c. The 67165.55c cross section library 
is processed at 294 K, and the 67165.35c cross section library is processed at 0 K.  

For Pu-237, the selected cross section library (94237.35c) was selected and used prior to the 
receipt of the ENDF/B-VI based cross section library (94237.60c) by WPDD. Prior to the receipt 
of 94237.60c, the only available cross section library was 94237.35c. Additionally, the 
94237.35c cross section library contains photon production data and the 94237.60c cross section 
library does not.

B00000000-01717-5705-00099 REV 00 59 June 30, 1998



For Pu-243, the selected cross section library (94243.60c) is processed at 294 K rather than 0 K 
at which the other available cross section library (94243.35c) is processed. The 94243.60c cross 
section library also contains total nu data, and 94243.35c only contains prompt nu data. The 
94243.60c cross section library contains more than nine times the number of energy points on the 
main energy grid than 94243.35c.  

For Cm-243, Cm-245, Cm-246, and Cm-247, the selected cross section libraries (96243.35c, 
96245.35c, 96246.35c, and 96247.35c, respectively) were selected and used prior to the receipt 
of the ENDF/B-VI based cross section libraries. The 96243.35c,.96245.35c, 96246.35c, and 
96247.35c cross section libraries were the only available libraries'for WPDD prior to the receipt 
of the ENDF/B-VI based libraries.  

For Cm-248, the selected cross section library (96248.60c) is processed at 294 K rather than 0 K 
at which the other available cross section library (96248.35c) is processed. The 96248.60c cross 
section library contains total nu data, and 96248.35c only contains prompt nu data. The 
96248.60c cross section library contains more than six times the number of energy points on the 
main energy grid than 96248.35c. Unlike the Cm-243, Cm-245, Cm-246, and Cm-247 isotopes, 
the Cm-248 isotope had not been used in a model prior to the receipt of the ENDF/B-VI based 
cross section libraries. Therefore, the 96248.60c cross section library could be selected with 
minimal impact.  

For Bk-249, the selected cross section library (97249.60c) is processed at 294 K rather than 0 K 
at which the other available cross section library (97249.35c) is processed. The 97249.60c cross 
section library contains both prompt and total nu data, and 97249.35c only contains prompt nu 
data. The 97249.60c cross section library contains more than eight times the number of energy 
points on the main energy grid than 97249.35c.  

For Cf-249, the selected cross section library (98249.60c) is processed at 294 K rather than 0 K 
at which the other available cross section library (98249.35c) is processed. The 98249.60c cross 
section library contains both prompt and total nu data, and 98249.35c only contains prompt nu 
data. The 98249.60c cross section library contains more than one and a half times the number of 
energy points on the main energy grid than 98249.35c.  

For Cf-250, the selected cross section library (98250.60c) is processed at 294 K rather than 0 K 
at which the other available cross section library (98250.35c) is processed. The 98250.60c cross 
section library contains total nu data, and 98250.35c only contains prompt nu data. The 
98250.60c cross section library contains more than twelve times the number of energy points on 
the main energy grid than 98250.35c.  

For Cf-25 1, the selected cross section library (98251.60c) is processed at 294 K rather than 0 K 
at which the other available cross section library (98251.35c) is processed. The 98251.60c cross 
section library contains both prompt and total nu data, and 98251.35c only contains prompt nu 
data. The 98251.60c cross section library contains more than eight times the number of energy 
points on the main energy grid than 98251.35c.
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For Cf-252, the selected cross section library (98252.60c) is processed at 294 K rather than 0 K 
at which the other available cross section library (98252.35c) is processed. The 98252.60c cross 
section library contains both prompt and total nu data, and 98252.35c only contains prompt nu 
data. The 98252.60c cross section library contains more than three times the number of energy 
point on the main energy grid than 98252.35c.

Table 6-1. Selected Continuous-Energy MCNP Cross Section Libraries
Element isotope Selected Cross Section Library ZAID 

Hydrogen H-I 1001.50c 
H-2 1002.55c 
H-3 1003.50c 

Helium He-3 2003.50c 
He-4 2004.50c 

Lithium Li-6 3006.50c 
Li-7 3007.55c 

Beryllium Be-7 4007.35c 
_Be-9 4009.50c 

Boron B-!0 5010.50c 
B-10 5010.53c 
B-1i 5011.56c 

Carbon C (natural) 6000.50c 
C-12 6012.50c 
C-13 6013.35c 

Nitrogen N-14 7014.50c 
N-15 7015.55c 

Oxygen. 0-16 8016.50c 
0-16 8016.53c 
0-16 8016.54c 
0-17 8017.60c 

Fluorine F-19 9019.50c 
Sodium Na-23 11023.50c 

Magnesium Mg (natural) 12000.50c 
Aluminum AI-27 13027.50c 

Silicon Si (natural) 14000.50c 
Phosphorus P-31 15031.50c 

Sulfur S (natural) 16000.60c 
S-32 16032.50c 

Chlorine CI (natural) 17000.50c 
Argon Ar (natural) 18000.59c 

Potassium K (natural) 19000.50c 
Calcium Ca (natural) 20000.50c 

Ca-40 20040.21 c 
Scandium Sc-45 21045.60c 
Titanium Ti (natural) 22000.50c 
Vanadium V (natural) 23000.50c 
Chromium Cr-50 24050.60c 

Cr-52 24052.60c 
Cr-53 24053.60c 
Cr-54 24054.60c 

Manganese Mn-55 25055.50c
Iron Fe-54 26054.60c

Fe-56 26056.60c
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Table 6-1. Selected Continuous-Energy MCNP Cross Section Libraries

Xenon xe (natural) 54000.35c
Xe-131 54131.50c 
Xe-134 54134.35c 
Xe-135 54135.50c 
Xe-135 54135.53c 
Xe-135 54135.54c

BOOOOOOO-01717-5705-00099 REV 00

Element Isotope Selected Cross Section Library ZAID 
Fe-57 26057.60c 
Fe-58 26058.60c 

Cobalt Co-59 27059.50c 
Nickel Ni-58 28058.60c 

Ni-60 28060.60c 
Ni-61 28061.60c 
Ni-62 28062.60c 
Ni-64 28064.60c 

Copper Cu-63 29063.60c 
Cu-65 29065.60c 

Gallium Ga (natural) 31000.50c 
Arsenic As-74 33074.35c 

As-75 33075.35c 
Bromine Br-79 35079.55c 

Br-8i 35081.55c 
Krypton Kr-78 36078.50c 

Kr-80 36080.50c 
Kr-82 36082.50c 
Kr-83 36083.50c 
Kr-84 36084.50c 
Kr-86 36086.50c 

Rubidium Rb-85 37085.55c 
Rb-87 37087.55c 

Yttrium Y-88 39088.35c 
Y-89 39089.50c 

Zirconium Zr (natural) 40000.60c 
Zr-93 40093.50c 

Niobium Nb-93 41093.50c 
Molybdenum Mo (natural) 42000.50c 

Mo-95 42095.50c 
Technetium TC-99 43099.50c 
Ruthenium Ru-101 44101.50c 

Ru-103 44103.50c 
Rhodium Rh-103 45103.50c 

Rh-105 45105.50c 
Palladium Pd-105 46105.50c 

Pd-108 46108.50c 
Silver Ag-107 47107.60c 

Ag-109 47109.60c 
Cadmium Cd (natural) 48000.50c 

Indium In (natural) 49000.60c 
Tin Sn (natural) 50000.35c 

Iodine 1-127 53127.60c 
1-129 53129.60c 
1-135 53135.50c
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Table 6-1. Selected Continuous-Energy MCNP Cross Section Libraries

Bismut Bi-209 83209.50c

B00000000-0 1717-5705-00099 REV 00

Element Isotope Selected Cross Section Library ZAID 
Cesium Cs-133 55133.50c 

Cs-134 55134.60c 
Cs-135 55135.50c 
Cs-136 55136.60c 
Cs-137 55137.60c 

Barium Ba-138 56138.50c 
Praseodymium Pr-141 59141.50c 
Neodymium. Nd-143 60143.50c 

Nd-145 60145.50c 
Nd-147 60147.50c 
_Nd- 148 60148.50c 

Promethium PM-147 61147.50c 
Pm-148 61148.50c 
Pm-149 61149.50c 

Samarium Sm-147 62147.50c 
Sm-149 62149.50c 
Sm-150 62150.50c 
Sm-151 62151.50c 
Sm-152 62152.50c 

Europium Eu-151 63151.55c 
Eu-152 63152.50c 
Eu-153 63153.55c 
Eu-154 63154.50c 
Eu-155 63155.50c 

Gadolinium Gd-152 64152.50c 
Gd-154 64154.50c 
Gd-155 64155.50c 
Gd-156 64156.50c 
Gd-157 64157.50c 
Gd-158 64158.50c 
Gd-160 64160.50c 

Holmium Ho-165 67165.55c 
Thulium Tm-169 69169.55c 
Haftium Hf (natural) 72000.50c 
Tantalum Ta-!81 73181.50c 

Ta-182 73182.60c 
Tungsten W (natural) 74000.55c 

W-182 74182.55c 
W-183 74183.55c 
W-184 74184.55c 
W-186 74186.55c 

Rhenium Re-185 75185.50c 
"Iridium "Re-1i7 75187.50c 
Iridimn Ir (natural) 77000.55c 

Platinum Pt (natural) 78000.35c 
Gold Au-197 79197.50c 
Lead Pb (natural) 82000.50c 

Pb-206 82206.60c 
Pb-207 82207.60c 
Pb-208 82208.60c
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Table 6-1. Selected Continuous-Energy MCNP Cross Section Libraries 
Element Isotope Selected Cross Section Library ZAID 
Thorium Th-230 90230.60c 

Th-231 90231.35c 
Th-232 90232.50c 
Th-233 90233.35c 

Protactinium Pa-231 91231.60c 
Pa-233 91233.50c 

Uranium U-232 92232.60c 
U-233 92233.50c 
U-234 92234.50c 
U-235 92235.50c 
U-235 92235.53c 
U-235 92235.54c 
U-236 92236.50c 
U-237 92237.50c 
U-238 92238.50c 
U-238 92238.53c 
U-238 92238.54c 
U-239 92239.35c 
U-240 92240.35c 

Neptunium Np-235 93235.35c 
Np-236 93236.35c 
Np-237 93237.50c 
Np-238 93238.35c 
Np-239 93239.60c 

Plutonium Pu-236 94236.60c 
Pu-237 94237.35c 
Pu-238 94238.50c 
Pu-239 94239.55c 
Pu-240 94240.50c 
Pu-241 94241.50c 
Pu-242 94242.50c 
Pu-243 94243.60c 
Pu-244 94244.60c 

Americium- Am-241 95241 .50c 
Am-242 95242.50c 
Am-243 95243.50c 

Curium Cm-241 96241.60c 
Cm-242 96242.50c 
Cm-243 96243.35c 
Cm-244 96244.50c 
Cm-245 9624535c 
Cm-246 96246.35c 
Cm-247 96247.35c 
Cm-248 96248.60c 

Berkelium Bk-249 97249.60c 
Californium Cf-249, 98249.60c 

Cf-250 98250.60c 
Cf-251 98251.60c 
Cf-252 98252.60c
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Table 6-2. Selected Non-ENDFIB-V-Based MCNP Cross Section Libraries
Element or Isotope MCNP ZAIID Evaluated Data Source 

H-2 1002.55c T-2 
Be-7 4007.35c LLNL 
B-11 5011.56c T-2 
C-13 6013.35c LLNL 
N-i5 7015.55c T-2 
0-17 9017.60c B-VI.0 

S (naftural) 16000.60c B-VI.0 
Ar (naftura) 18000.59c T-2 

Ca-40 20040.21c T-2:XTM 
Sc-45 21045.60c B-VI.2 
Cr-5O 24050.60c B-VI. 1 
Cr-52 24052.60c B-VI. 1 
Cr-53 24053.60c B-VI.1 
Cr-54 24054.60c B-VI.1 
Fe-54 26054.60c B-VI. 1 
Fe-56 26056.60c B-VL 1 
Fe-57 26057.60c B-VI. I 
Fe-SS 26058.60c B-VL 1 
Ni-Sg 28058.60c B-VI.1 
Ni-60 28060.60c B-VI.1 
Ni-61 28061.60c B-VI.I 
Ni-62 28062.60c B-Vi.i 
Ni-64 28064.60c B-VI.1 
Cu-63 29063.60c B-VL.2 
Cu-65 29065.60c B-VL2 
As-74 33074.35c LLNL 
Br-79 35079.55c T-2 
Br-S I 35081.55c T-2 
Rb-85 37095.55c T-2 
Rb-87 37087.55c T-2 
Y-88 39088.35c LLNL 

*Zr (natural) 40000.60c B-VI.l 
Ag-107 47107.60c B-VL.O 
Ag-109 47-109.60c B-VI.0 

In (naftural) 49000.60c B-VI.O 
*Sn (natural) 50000.35c LLNL 

1-127 53127.60c T-2 
1-129 53129.60c B-VI.O 

Xe (natural) 54000.35c LLNL 
Xe-134 54134.35c LLNL 
Cs-134 55134.60c B-VLO0 
Cs-i36 55136.60c B-VI.O 
Cs-137 55137.60c B-VI.0 
Eu-15i 63151.55c T-2 
Eu-153 63153.55c T-2 
Ho-165 67165.55c T-2 
TM-169 69169.55c T-2 
Ta-182 73192.60c B-VI.O 

Ir (naturl) 77000.55c T-2 
Pt (natural), 78000.3 Sc LLNL 

Pb-206 82206.60c B-VI.O
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Table 6-2. Selected Non-ENDFIB-V-Based MCNP Cross Section Libraries 
Element or Isotope MCNP ZAID Evaluated Data Source 

Pb-207 82207.60c B-VI.I 
Pb-209 82208.60c B-VI.0 
Th-230 90230.60c B-VI.0 
Th-231 90231.35c LLNL 
Th-233 90233.35c LLNL 
Pa-231 91231.60c B-VI.0 
U-232 92232.60c B-VI.0 
U-239 92239.35c LLNL 
U-240 92240.35c LLNL 

Np-235 93235.35c LLNL 
Np-236 93236.35c LLNL 
Np-238 93238.35c LLNL 
Np-239 93239.60c B-VI.0 
Pu-236 94236.60c B-VI.0 
Pu-237 94237.35c LLNL 
Pu-243 94243.60c B-VI.2 
Pu-244 94244.60c B-VI.0 
Cm-241 96241.60c B-VI.o 
Cm-243 96243.35c LLNL 
Cm-245 96245.35c LLNL 
Cm-246 96246.35c LLNL 
Cm-247 96247.35c LLNL 
Cm-248 96248.60c B-VI.O 
Bk-249 97249.60c B-Vi:XTM 
Cf-249 98249.60c B-VI.XTM 
Cf-250 98250.60c B-VI.2 
Cf-251 9S251.60c B-VI.2 
Cf-252 98252.60c B-VI.2 

7. Conclusions 

This report documents the selection of continuous-energy cross section libraries to be used with 
MCNP in criticality benchmark and design calculations. The various cross section libraries were 
selected using the following criteria: 

"* ENDF/B-V based cross section libraries were selected for use when available with the 
exceptions of H-2, B-I l, Zr (natural), Ag-107, Ag-109, Eu-151, and Eu-153 

"* either ENDF/B-VI, T-2, or LLNL based cross section libraries were selected for use when 
ENDF/B-V based libraries were not available or selected 

"* parameters compared when selecting between ENDF/B-VI, T-2, or LLNL based cross 
section libraries included the following: number of energy points included in the main energy 
grid, date of cross section library processing, and availability of certain data.  

The application of the above criteria in the selection of the various cross section libraries is 
presented in Section 6. Table 6.1 presents the cross section libraries selected for use in MCNP 
criticality benchmark and design calculations.
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All of the various continuous-energy MCNP cross section libraries available for use by the 
WPDD are considered acceptable. However, all MCNP criticality benchmark and design 
calculations performed by the WPDD should adhere to the selected set of cross section libraries, 
as presented in Table 6.1, to ensure consistency throughout the various benchmarks and design 
calculations.  

The data reported herein is acceptable for quality affecting activities and for use in analyses 
affecting procurement, construction, or fabrication. The classification for the repository (which 
includes the waste package) carries TBV-228 because of the preliminary status of the basis for 
the Mined Geologic Repository design. This report conservatively assumes that the resolution of 
TBV-228 will find the'waste package to be quality affecting; consequently, use of any of the data 
reported herein does not need to carry TBV-228.  
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