
REPLY TO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
UNITED STATES MILITARY ACADEMY 

WEST POINT. NY 10996 

MADN-PHY ( I  1.911) 21 January 2009 

MEMORANDUM FOR U S .  Nuclear Regulatory Commission - Region I ,  ATTh': LAT, 475 Allendale Road, King 
of Prussia, Pennsylvania 19406-1415 

SUBJECT: Amendment to US Nuclear Regulatory Commission License BML 3 1-02102-02, Docket No. 030- 
00897 

I ,  Request that US Nuclear Regulatory Commission License BML 31-02102-02 issued to the Department of 
Physics, US Military Academy, be amended as follows: 

a. Remove MAJ David Phillips as the Radiation Safety Of icer  and designate him as an Authorized User 

b. Designate Dr. Daniel Schultz, PhD, as the Radiation Safety Officer and an Authorized User. The Radiation 
Safety Committee (RSC) reviewed and approved the training and experience of Dr. Daniel Schultz at the 28  October 
RSC meeting. Dr. Shultz has attended classes given by the Department of Physics in the seven subject areas 
outlined in NUREG-1556, Volume 7. Additionally, Dr. Schultz has served for the past year as the RSO-in-Training 
under the supervision of the RSO. See enclosures 1 and 2 for Dr. Schultz's CV and training and experience. 

c. Designate LTC Bryndol Sones, PhD, as an Authorized User. The RSC reviewed and approved the training 
and experience of LTC Sones at the 28 October 2008 RSC meeting. See enclosure 3 and 4 for LTC Sones' CV and 
training and experience. 

2. The United States Military Academy (USMA) is a public undergraduate educational institution, accredited by the 
Middle States Association of Colleges and Schools, offering programs of inshwtion leading to the bachelors degree. 
The USMA is an activity of the United States Army and is supported by appropriated funds. As such i t  appears to 
meet your definition o f a  "nonprofit educational institution" (10 CFR 171.5). Request that USMA be exempted 
from any fees for this action. 

3. Point of contact for licensing in the Department of Physics is MAJ David Phillips, Radiation Safety Officer, 
(845) 938-4545, or david.phillips@usma.edu. 

4 Encls 
I .  Dr. Schultz, CV 
2. Dr. Schultz, T&E 
3. LTC Sones, CV 
4. LTC Sones, T&E 

Head of the Department oKPhysics 
' d  
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Daniel 13. Schultz 

D.S. I'liysics The I'ennsylvania State l l~ i ivcrs i ty.  l l i i ivcrsily I ' d  
13,s. Asliononry The I'cnnsylvania State lJniwrsity. I l i i iv t rs i ly  ['ark 

Mulhcniatics Minor. llnnnrs iii Physics 

Experience 

leaching 
Supcnisory Physicist hi the Dcpartmcnt of  Physics at thc Unilcd Stales ic l i l i iav Ac;aicm).. Rtsimisiblc ror cnsiirint 
qu ipmen1  is set up for Iabnralorics in the 1.000-student w r c  coiiise. 30-student adv;inccd physics pro*.lam. and 35-sludcn 
n d c : i r  engincciing progr im. Reviews laborator) progrniii tu ensure Icarilillg (hjectivcs arc i n x t .  Ohlairi rcmurccs 1 0  rull lhc 
lahimlory pi-ngmii and werscc a $I50,000/ycar hudgct Memher of t h e  Lahorotory Rcrource Council Ihr Ihz I\cndcm!. 
Supcnisc. I d .  wid rnciitor three physical scicnce technicians. Rcsponsihlc Tor nrpanizing m d  coordin;iting silinnic' 

rcccxch prograiii fiir 25 studcnts and 2 faculty members :it I? locations in  3 cnuntrics. llcsponsihlc for Iplanning and q ! r i .  
n iz ing the Physics poilion of ii summer seminar fur prospct ivc cadsts that had 36 :itleiidccs a d;iy for six days nvcr a i i i  

rucck period. Assists in  administering Ikparlmcnt's Rztdialion Safety Program. 
Dircct i l r  o f  Intrnductory Lahoralorics Tor three two-seme:iter intrndoctory physics courses h ~ i l l l  a tnfiil cnrollincnt of  :Ihoil 

500 studcnts ciicli scmcster and ahouf 100 rttiden~s for i.hc summer session. Coaches. tnins. and Imciitois 8 - I l l  g ~ i d u a ~ i  
siodcnt tcaching assistants. In charge ofdevclnping. Iplanning, and coordinating the I a h o m r y  ponii in of the courses. Alsl. 
rcsponsihlc fix developing niid maintaining lecture demotistratiom Responsiblc tior maintainills two web Sitcs: olic h r  ll1, 
Iahol-;itory and one fbi the dcnioiistrations. Membcr of the Casc Acadcniic Integrity Dmrd. 
Assistant I'rolcssor at the United States Military Academy for nine semesters of sophomore-level. calculus-based physics. 1 1  
ch;irge otdcveloping. planning. and coordinating the laboratory purlion of the course for thrce smcslcrs. 
Teaching Assistant at the University of Wisconsin-Madison for three sriiiestcrs of  imrnduclory Icctorci'lahs i fcncrn 

physics) arid oiic scincsicr of inlcnnzdiatc undcrgraduale labomloiy (clcctronics). 

Reseilrcli 

Rcscarch Assistant at the University of Wisconsin-Madison. Conductcd thesis rcsearch iiiidcr Frtank Schcrb: i n i l r u i i l ~ i i  
design. obscrv;itiim, malysis and pubiicdtion for ground-bmed observing program to ohtain higli-rcsidulion spcctr2i OS Viri 
hlc-wavelength emission line from neutral and ionic species in  cometary atmospheres using a 150 imn dua-claliin f'ahry 
Prrot spectromclcr. (Rcsearch continued 1/9?-5/92 and 9192-Ii93 during teaching appointmcnts.) 

Infbrmaiiim rmanngicmml officer for Dcpanmrnl  n l  I'hysics with over 80 Windows N T  hdscd ctmipUtCr sysl 

I<esponsihlc fnr installatinn of  PASCO Science Workshop 750 data acquisition systems i i i  clnssroonis and lab rii~iiii! 
Ucvcloped dcmonstraliuns arid lahoratories using the data acquisilion syslcrnr. 
Mati;igcr Ibr .Asrrononiical h u g e  Pi-ocessi,?g sysrem (.:l/.RS]. a widcly used image processing soRw;iic packigc. 
System Managcr fur the Space Physics group a i  the I:ni.ucrsity of  Wisconsin. hkintaincd :Ind managed two Mic roVAX 
syslcnis frir n prnup ofabuut 25 users. ill both soiiwarc and hardunrc IFVCIS. 

i'0,UpUlerS 



l ' c ' , d~ml , i /~  
i d  Olliccr in l l ic IJS Army's sitigle Chcmical. Liiolugical. I<adiohgical. V u c l c x  iiiid I ligli Yic lJ l E y h s i \ t  

(CLiIINE) Vonmand. Responsible to deploy in  support o l  crrmhatant commanders. coinhincd mil ,jiliiil rorcc cnnlmanders 
iiiid supportcd Lead 1:cdcr;iI Agencics iii cornhaling ive:ip<ms 01 inass t l c s l r ~ ~ c l i ~ n  upcr~~l io i is .  Rcvlcwccl ;uid dcvcli,pci 
opualimxil pliins lirr two explosive iiidnancc disposal groups. nile clietiiical hrigadc. onc spcci;il i t i i ision cotnp:iil?. .\nil : 
mohilc :in;ilytic Icaiii. Scrvcd as a nuclear wcapons e f l k rs  ofticcr iii the only tiuclcilr ilisiihlcnicnl 1c:iin i t 1  fhc US h n !  
C ~ n u I l ~ ~ ~ r d  n I IUCIC:II  rcaclor disahlcriiciil cliecLlist for possihle usc in thc lulurc by cimSal:inl cmnrmdcrs .  mclu(Iil1g ii sc 
ill eight dr;dt plans for dis;ihlins potrnlial proliftrant plutonium pnfhw;i?s. Ci,mplelcd 1hc Nuc1c.u Coi1111cr l ' r i ~ l i ~ c s a l i ~ ~ ~  
COWSC.  

Emhcdded lrnop tmincr in Mazar-e-Sharrif. A f~hur is lan  as part of Task l'nrce Phncnix. Mcii lurcd and 1r;iincd AI~II:II 
National Army olliccrs in support nfO/wmmz Eiiduriiis Freedom 
Fwcc Intcgiatirrn OlRker with ihe 99'" Regional Rcadincs:: Command (RRC). Assislrd in  lhc pcrliirmsncc i i l ~ i ~ r g i m i ~ n l i i i n : ~  
inlcgrntioti functions necessary 10 support the 9YNh IIRC ami the United Stales Army Rcscrvc Conimand uhjcctivcs. h s i s l m  
thc Dcpoly Chief of StalfWorccs in providing iiinely ani! relevant support to strldicrs. units and coinlnnniicrs ill thc 'J'l' ' 

RIIC. Reviewed arid inanaged the esecutinn o i  policies, p h s .  procedures. and programs pcrtaining 10 Fiircc Inlcgraliiin 
I~:aeoulcd l l ic  actions and rcquircmciils o l  the I)orcc Structure Piugram. ,4ssislcd in thc dcvclopmcnl a i d  oscculiii i l (if thi, 
FNCC blodcrnir;llion Plan. Was thc Orgat i iAona l  Inlegrator k i r  Ordnance. Ciimpilcd. iinalyzed. and disseininnled tlnl:~ lo)  

use hy fill liini. Q C ~ S O ~ I ~  10 balance lhcir rccammcndaticins ahout thr distrihutiun 01 i i t i i l s  iind ~CI.SOIIIIC~ across l l l c  coni. 

i ict i l i i l  l in i led Slatcs that did no1 crciite undo ndvanfagcs or disadv;mPopcs lor ;my single c~ininiiiriil. 

Chmm;mdcr o f t h r  2"" Maintcnance Company hcadi1oartcr;d in horca with SupQorl lciinis 1r1 eigli l  Ihcali(iiis i l l  liorc3. .Inpan 
I ~ l a w i ,  ;and Alaska. Responsible for l h e  lhcallli. wcllare. ;md moriilc 01 I63 soldiers. Rcspiinsihlc lor ninin1;iiriing al l  tcsl 
inicinsurcmmt. atid di;ignnstic equipment in the I'acilic 1hc;iler. 
M;iintcn:incc officer assigned lo  thr 2"d Armored Cavalry llegiirieiit at Fort 1'011. LA. Scrvcd ias assislaill opcrdlions olliccr 
inuiiitenimcc pintoon leader. rniliiitcnance lruop e w w t i v e  olticei-. nuintcnance support tciini Ic:dcr. and rcgiincntal suppl! 

ofliccr. Deployed wilh and lead a maintenance support team l o  Haiti for fivc months llral supportcd all  LIS forccs i l l  I h i l i .  

Academic Awards Memberships 

Amcrican Physical Society 
ZE (Sigma Xi) 
Amcrican Association ofl'hysics 'lcoclrers 

Publicntioiis 

N:iesicns. E.. U. Schultz. h. Shcct7. "Liniilcd Time LabsiExerciscs for High School or First-Year lindcrgradualc (Nonniz,ioi~) PI?) 
Sloilcnts". American Association of Physics Teachers Worhshiip. Ilocheslcr. NY (20!11). 

Scholt/. I).. Fohry-Per-oi Ob.wrwlions ofConiel Atisriv lYX9cci = IVYIIIK 1'ti.D. dissertation. (Jnivrrsity 01. Wisconsin 1 lY93) 

Schultz. I).. I). Sclicrh. F.L. IIocslcr, " t l 2 0 '  Production Rates ofcomets Aui:tin 1'190 V and I'itlallcy lWh Ill.'. lciirss. 104. 1x5-I96 I lW31  

Schultz.. I).. CS.14. I,i_ F. Scherh, F.L. Roeslcr. "Thc O('l1) Distribution af(~:ometAustin IYX9cl  = I990 V'. lcrrrus, 101, '15-107 !I9931 

hryPerot Techniques of Observing Cometary Plasmas", i~oio.61~ COSl',lll Collorj i i irm CrUicuI Prohlimis iii l l ie I'lianiii 
h v i r m u w n f x  o/ COIIZEIS and O h , -  Nori-Alirgnciixd and N'cd ly  h l o p d z d  Aorlies. i I992 1 

Schultz. I ) . .  G.S.H. I_i, F. Schrrb. F.L. Kocsler. "Comcf Auslin ( I Y X 9 c l )  O ( ' D )  and 1420 I'nrduction kites", Iccuu', 96, 1911 ( IW?) 

Schultz, 11.. F. Scherh, F.L. Roeslcr, G.S.H. Li, "Fabry-Pemt Observations of [O 1]6300 Emission from Comct Austin (1989ci Y, ll..~l.:I.S. 
23, 1163(1991) 

Schult~,. D.. T. Scherh. T.L. Ihes le r .  (;.S.H Li. J .  Harlander, R. Oliversen, -'Fabry-Peiot Observations oTCotncl Austin (1989clJ". / L / . . , l . S .  
22,  IIOJ(IOYII) 

(19x9cI)".n..-,.?.s.22, 1102 (1990) 
I_ i .  G.S.II.. F. Sclierb. D. Schultz, F.L. Roeslcr. J. Harlander. II. Olivcrsen. "Observations o f  [0 116300 A Emission froin Comcl Auslin 

Schultz. D.. F, Scherb. F.L.. Roeslcr. G. Li. I. IHarlandzr. T.P.P. Roberts, D. Vandcn Berh. S. Nossal, M .  Coaklcy. nird R. Olivcrscn. "Fahi-!? 
I'crof Ohservnlions ofCome1 Auslin", Woro,-kshop on Ohsur-vnrio,is o//+cenc Conids (1990). 45 ( I Y Y O )  

D a n i e l  B. Schultz -2 
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TRAINING AND RADlOlSOTOPE EXPERLENCE 

Daniel B. Schultz 

1. Education. 
R.A. in Physics ftom the Pennsylvania State University, University Park. PA. 1988. 
B.A. in Astronomy froiii the Pennsylvania State University, University Park, PA. 1988. 
M.S. in Physics from the University of Wisconsiii-Madison, Madison. W1 1990. 
Pl7.D. i n  Space Physics, University o f  Wisconsin-Madison, Madison. WI 1993. 

2. 
supervisioii of COL Edward Naessens. Ph.D., LTC h4ark Visosky. Ph.D., Dr. Brian Moretti, 
1’h.D.. and MAJ David Phillips, M.S., in classes, laboratories, and on the job from 2007-2008 
(See attachment for training dates). 

Training. Training and experience at the United States Military Academy under the 

Area 1 : Radiation Protection Principles 
Area 2: Characteristics of Ionizing Radiation 
Area 3 :  Units of Radiation Dose and Quantities 
Area 4: Radiation Detection Instrumentation 
Area 5: Biological Hazards of Exposure to Radiation 
Area 6: NRC Regulatory Requirements and Standards 
Area 7: Hands-on Use of Radioactive Materials 

-.__ 
I e o  Trainin. 
____- Seminar/On-the .lob 

Classroom 
Classroom 

Classroom 
Seminarion-the Job 

__.____ 

___ ~ _ _  
___ __ 

___ Laboratory ~ ~~~ ~ 

I 
____~________.__~~.~~-~-_-  I O  Mar- I4  Apr 2008 

-~ 22-25 JUIY 2008 
__ Laboratories and On-the-job 

3. Experience with Isotopes, 2007-Present 

LighT Water Moderated Subcritical Assembly 
- _ _ ~ ~  - 

2500 kg Natural 

~ 

- -- 

1 
I 

__ 

1 ~- i 

Erd z 

___ 
_ ~ _ _  

_ ~ _ _ _  
-. 10,uCi 

8 nCi 

Co-60 5 pCi 
__~_____ -___ 



Training And Radioisotope Experience: Daniel B. Schultz 
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Training Areas (NUREG 1556, VOL. 7, PARA 8.7.1) 

1. Radiation Protection Principles 

2. Characteristics of Ionizing Radiation 

3. Units of Radiation and Dose 

4. Radiation Detection Instrumentation 

5. Biological Hazards of Exposure to Radiation 

6. NRC Regulatory Requirements and Standards 

7. Hands-on Use of Radioactive Materials 



Radiation Protection Principles 
Course Lesson Topic Date Attended 
PH374 (06) 35 Time, Distance. Shielding, and HVL 4-Nov-08 
PH374 (06) 37 X-Ray Shielding 
PH374 (06) 38 Airborne Radioactivity 
PH374 (06) 39 Hazard Assessment 

NE452 (07) 5 Shielding form Line Sources 
NE452 (07) 12 Shielding Gamma Rays 

4-Nov-08 
4-Nov-08 
4-Nov-08 

4-Nov-08 
20-Sep-07 



Characteristics of Ionizing Radiation 
Course Lesson Topic Date Attended 
PH374 
PH374 
PH374 
PH374 
PH374 
PH374 
PH374 
PH374 
PH374 

NE300 
NE300 
NE300 
NE300 
NE300 
NE300 
NE300 
NE300 
NE300 

2 
3 
4 
5 
7 
8 
9 
10 
11 

4 
6 
7 
9 
11 
13 
14 
15 
16 

Transformations I iAIDha. Gamma. IT) 16-Jan-08 
I ~ .  , ,  

Transformations II (Beta, Orbital EC, IC) 
Transformation Kinetics I (Activity) 
Transformation Kinetics II (Serial Decay) 
Radiation Interactions I (Charged Particle Interactions) 
Radiation Interactions II (Photon Attenuation) 
Radiation Interactions 111 (Mass, Volume Interaction Rates) 
Radiation Interactions IV (Photon Interactions) 
Radiation Interactions V (Transfer & Absorption Fractions) 

Nuclear Physics I1 
Nuclear Stability and Radioactive Decay 
Nuclear Reactions and Binding Energy 
Neutron Interactions and Cross Sections 
Energy Loss in Scattering 
Phase-Line Writ I 
Fission I 
Fission I1 
Fission Chain Reactions and Fuels 

18-Jan-08 
23-Jan-38 
25-Jan-08 
31-Jan-08 
4-Feb-08 
6-Feb-08 
8-Feb-08 

12-Feb-08 

28-Aug-07 
4-Sep-07 
6-Sep-07 

12-Sep-07 
18-Sep-07 

26-Sep-07 
28-Sep-07 

2-Oct-07 



Units of Radiation and Dose 
Course Lesson Topic Date Attended 
PH374 14-Feb-08 
PH374 15 Radiation Dosimetry Ill (Exposure and Gamma Constant) 25-Feb-08 
PH374 16 Radiation Dosimetry IV (Dose Limits) 27-Feb-08 



Radiation Detection Instrumentation - 
Course Lesson Tonic Date Completed 
NE452 
NE452 
NE452 
NE452 
NE452 

NE452 
NE452 
NE452 
NE452 
NE452 
NE452 
NE452 
NE452 
NE452 
NE452 
NE452 

NE355 

3 
11 
12 
15 
16 

20 
23 
25 
26 
27 
29 
30 
33 
34 
36 
39 

LAB 

Buildup Factors 
Removal Cross Sections 
Shielding Gamma Rays 
Introduction to Radiation Detectors 
Properties of Radiation Detectors: Pulse Height Spectra, 
Resolution, and Efficiency 
Gas Filled Detectors: Proportional Counters 
Scintillators: Organic and Inorganic 
Scintillators: Radiation Spectroscopy I 
Scintillators: Radiation Spectroscopy II 
Complications to Predicted Response Functions 
Semiconductor Diode Detectors 
Semiconductor Junction Bias I 
Germanium Detectors 
Germanium Detectors: Resolution and Puise Shaping 
Neutron Detectors: Slow Neutrons 
Neutron Detectors: Fast Neutrons 

Sub-critical Assembly Flux Mapping Lab 

24-Au( -07 
18-Sei-07 
20-Sel: -07 
28-Ser 07 

2-Oc 07 

15-Oc 07 
23-Ocl 07 

31 -0ct 07 
2-Nov 07 
8-Nov 07 

13-Nov 07 
21-Nov 07 
27-Nov 37 

3-Dec 37 
1 I-Dec 37 

28-Jan 38 

Done in lab room 29 Oct 07 



Biological Hazards of Exposure to Radiation 
Date Attended 

IO-Mar-08 
PH374 21 Cellular Radiobiology I (DirecVlndirect Action, RBE LET) (con't) 12-Mar-08 
PH374 25 Early Radiation Effects (ARS and Local Tissue Damage) 2-Apr-08 
PH374 27 Late Effects I (Radiation-Induced Carcinogenesis 8-Apr-08 
PH374 28 Late Effects II (Hereditary Effects of Radiation Exposure) 10-Apr-08 
PH374 29 Late Effects 111 (Radiation Effects in Utero) 14-Apr-08 



NRC Regulatory Requirements and Standards 
Date Completed 

Seminar TBD NRC Licensing 22-25 July 2008 
ARA Licensing 
10 CFR 20 
DOT Transportation Requirements 

22-25 July 2008 
22-25 July 2008 
22-25 July 2008 



Hands-on Use of Radioactive Material 

0 TLD Exchange 22~Apr-08 
0 Review 4111 Qlr Consol 905 Rpts 
K Download 4th Olr ADRs 
0 Download NRC Form 5's 
0 Annual Nollflcalion 10 Workers 

0 Leak Test n h  sources 
0 ln~lwmenl Callbralion 

DD Forms 19521 and C Y  ADR'S IC 
MTFlOcc HealCh 

0 1nsIi"menl Callbraflo" 

0 Updale Required Poshgs  
0 Update Appl Orders 
0 Annual Rad Safely Program Review 
0 Semi-Rnnual Sealed S o w e  IOU 

0 In~lrumenl Calibration 

25 Jill 18 

0 Monthly Survey 0 Monlhly Survey 0 Monthly Survey 30 sep 8 
0 TLD Exchange 17 JulO8 0 Leak Test ,/ sourcec 0 InSflumcnl Callbratloll 
0 Review Is1 Olr Cons01 Das RDlS D RSC Meellna 25 0cl 08 

ti DlPhyslcs Radialion Safely Training 
0 EMS Memo 24~JuIL08 
ti lnslrumenl Calibralion 

18~Aug-08 

0 Monlhlv Survey l 8 D e c  7 
0 TLD Exchange 21 0ct 08 ti Leak Test I ,  sources None Req 0 Semi Annual Sealed Source InV 1 8 D e i  7 
U Review !SI Otr Consol Dos Rpts 0 Leah Tesl 0ir sources 21 Nov 07 0 ln~lrumenl Calibration 
0 Download 2nd Olr ADR 5 
0 lnslrumenl Calibration 

D InSlNmenI Calibiallnn 21 Nov 07 



Biyndol A. Sones 
Lieutenant Colonel, Ilnited States Army 

Academy Professor. Department ofPhy:,ics, United States Military Academy 

ACADEMIC BACKGROUND 

P1i.D. in  Nuclear Engineering, Kensselaer Polytechnic Institute. 2004 
MS i n  Physics, Massachusetts Institute of Technology, 1997 
BS in Engineering Physics, United States Militaiy Academy, 1987 

MlLITAliY EDUCATION 

Command aiid General Staff College, 2002 
Combined Arms Service Stafl'School, 1995 
Air Load Planners Course, 1992 
Infantry Officer Advance Course, I992 
Air Assault School, 1991 
Ranger School and Infantry Mortar Platoon Officer Course, I988 
Infantry Officer Basic Course. 1987 
Airhorne School. 1988 

MILITARY ASSIGNMENTS 

Associate Professor, Nuclear Engineering Program, Lkpt of Physics, USMA, 2008-Present 
Core Physics Program Director, Dept of Physics, USMA, 2004-2008 
Executive Officer. Defense Threat Reduction Agency, Alexandria, VA, 2000-200 1 
Instructor aiid Assistant Professor, Dept of Physics, USMA, 1997-2000 
Company Commander, B Co, 3/22 IN, Schofield Barracks, HI, 1993-1995 
Air Operations Officer, 1st Bde, 25th TN Division, Schofield Barracks, HI, 1992-1993 
Aide De Camp, Deputy Commanding General, Fort nix,  NJ, 1991 
Officer in Charge, Basic Riffle Marksmanship, Fort Dix, NJ, 1989-1990 
Company Executive Officer, CSC, 2/503d IN, Camp Hovey, Korea, 1988 
Moitar Platoon Leader. CSC, 2/503d IN, Camp Hovey, Korea, 1988 

COlJRSES TAUGHT 

Introductory Classical Mechanics 
Introdtictory Electricity and Magnetism 
Differential Calculus 
Nuclear Instrumentation and Shielding 

RESEARCH AREA 

Novel X-ray production for industrial or medical applications. 
Parametric X-ray (PXR) Production. A smooth, energy tunable x-ray can be 
produced through the interaction of relativistic electrons and the periodic structure 
on crystalline materials. Medical imaging opportunities using two distinctly 
different mechanisms: selective x-ray energies that optimize image contrast or 
phased imaging which exploit elastic scattering differences between different 
types of tissue. Either technique may use the unique characteristics of PXR to 
resolve many medical imaging problems with soft tissue. Already, PXR has been 

EncC 3 



BYLYNDOJ, A. SONES (cont’d) 
used to image soli tissue phantom and future steps are to eiigincering a practical 
set-up that can be brought into a medical facility. 

Physics education 
Research in this area is being done along two approaches: use of technology and 
L I S ~  or group dynamics to improve student cognitive development in pliysics. 
Three prqjects exist with the use of technology for student visualization 
(mathematical modeling and video capture using Loggerpro), assessment 
(Synclironeyes and Web-based activities), and engagement (Personal Response 
Systems). Two other prqjects exist with respects to group dynamics (fornial 
groups) and organizational climate (USCC chain of command). Collaboration is 
interdiciplinaiy with efforts with the Department of Matlieiliatical Sciences, 
English. and Leadership and Behavioral Sciences. 

SCHOLARLY WORK 

1.  Refereed Publications. 
(a) B. Sones and Y. Danon. “Production and application of a novel energy-tunable x-ray 

source at tlic RPI LINAC,” Nuclear Instruments and Methods in Physics Research B, p. 
98-101 (2007). 

(b) B. Sones, Y. Danon, and R.C. Block. “X-ray imaging with parametric X-rays (PXR) 
from a lithium fluoride (LiF) Crystal,” Nuclear Instruments and Methods in Physics 
Research A, 560, p. 589-597, (2006). 

(c) B. Sones, Y. Danon. and R.C. Block. “Lithium Fluoride (LiF) C.rysta1 for Parametric X- 
Ray (PXR) Production,” Nuclear Instrumcnts and Methods in Physics Research B, 227, 
p. 22-3 1 _. (2005). 

(d) Y. Danon, B. Sones, R. Block. “Dead time and pileup in pulsed Parametric X-rays 
spectroscopy.” Nuclear Instruments and Methods in Physics Research A. 524, p. 787- 
294, (2004). 

(e) K. An, B. Sones, C. Fang-Yen, R.R. Dasari, M.S. Feld. “Optical bistability induced by 
mirror absorption: measurement of absorption coefficients at the sub-ppm level,” Optics 
Letters, Vol 22, No. 18, 1997. 

2. Refereed Conference Proceedings. 
(a) B. Sones, Y. Danon. “Experiments with rclativistic electrons producing tunable X-rays 

from Cu crystals,” American Nuclear Society 2008, Annual Meeting. Anaheini, CA, 
accepted for publication in ANS Transactions vol. 98, p. 395 (2008). 

(b) B. Sones, Y. Danon. “Thin metallic crystals for Parametric X-ray (PXR) production,” 
American Nuclear Society 2007 Annual Meeting, Boston, MA, ANS Transactions vol. 
96, p. 337 (2007). 

(c) B. Sones, Y. Danon, R. Block. “The effects of electron scattering on the absolute 
Parametric X-ray (PXR) yield calculations,” American Nuclear Society 2005 Annual 
Meeting, San Dieyo, CA, ANS Transactions vol. 92. p. 648 (2005). 

(d) B. Sones, Y. Danon, R. Block. “Novel X-Ray Imaging Opportunities for tlie RPI Linear 
Accelerator’s Tunable, Quasi-monochromatic X-ray Source,” American Nuclear Society 
2004 Annual Mee.ting, Pittsburgh, PA, ANS Transaction vol. 90, p. 68 (2004). 



BRVNDOL A. SONES (cont’d) 
B. Sones, Y. Danon, R. Block. “LiF Crystal Advantages in Parametric X-Ray (I’XR) 
Production, ” American Nuclear Society 2003 Winter Meeting, New Orleans. L A ,  ANS 
Transactions vol. 89, p. 483 (2003). 
R. Sones. Y. Danon, R. Block. “Advanccs in Parametric X-rays (PXR) Production ~t the 
RPI LNAC,”  American Nuclear Society 2003 Annual Meeting, Sail Diego. CA. ANS 
Transactions vol. 88: p. 352 (2003). 
1. Geuther, Y. Danon, F. Saglime, B. Sones. “Electron Acceleration for X-ray Production 
Using Paired Pyroelectric Ciystals,” abstracts of the Sixtb International Meeting on 
Nuclear Applications of Accelerator Teclinology. San Diego, CA AccApp’03, p. 591, 

B. Sones, Y. Danon, R. Block. “0ptimiz;ition of Parametric X-Ray Production, ” 
Aincrican Nuclear Society 2002 Annual Meeting: Hollywood. FL, ANS Trnnsactions 
vol. 86, p. 240 (2002). 
Y.  Danon, B. Sones. R. Block. “Novel X-Ray Source At The RPI LTNAC,” American 
Nuclear Society 2002 Annual Meeting, Hollywood, FL, ANS Transactions vol. 86. p. 

(2003). 

185 (2002). 

3. lnvited Presentations and Conference Activities. 
November 2006, Panel Member and Keynote Speaker, Technology in the Classroom. 
Northeast Wilev Facultv Network Conference, “Innovation in lhe Plivsics Classroon- 
Increaing MotiGation and Mastery,” Rensselae’r Polytechnic Institute: Troy, NY. 
May 2006. Presentation, “West Point ‘OJZ point’ for the Army and the Nation: two 
centuries of service in peace and war,” Proceedings of the 13th Hwarangdae 
International Symposium and Commemoration of the 60“’ Anniverary of the Founding of 
the Korean Military Academy, Seoul, Korea. 
April 2006, Chairman, Session on Materials Science and Engineering, American Nuclear 
Society National Student Conference, “Nuclear Power: a look at the future,” Rensselaer 
Polytechnic Institute, Troy, NY. 
August 2003, Presentation, “Experiments with a LTNAC Generated Quasi- 
Monochromatic Parametric X-rays Source,” Workshop for Medical and Biological 
Imaging with Novel X-ray Beams, Idaho Accelerator Center, Pocatello. ID. 

4. Scholarly and Academic Community Service. 
(a) Physics textbook acknowleged reviewer, Randall Knight’s Phvsics for Scientists and 

Enrineers with Modern Phvsics: A Strate~.c  Approach, 2’ld edition, Addison Wesley 
Publishing. 

Physics, 2’ld edition, Wiley Publishing. 

Science Foundation extablished public-private partnership to promote international 
scientific and teclinical collaboration, primarily between the United States and Eurasia. 
through grants, technical resources, and training. 

(b) Physics textbook acknowleged reviewer, Karen Cummings, et. ai.. Understandinrr, 

(c) Grant proposal reviewer, US Civilian Research Development Foundation, a National 

5 .  Academic Presentations and Posters. (Note: duplication of ANS meeting presentations 
refereed proccedings listed above in 4.b. above are highlighted with an asterisk.) 
(a) August 2008, Presentation, “Feasibility studies of Parametric X-rays use in  a Medical 

Environment, ” 20th International Conference on the Application of Accelerators i n  
Research and Industry (CAARI-2008), Fort Worth, TX. 

(h) “June 2008, Presentation, “Experiments with relativistic electrons producing tunable X- 
rays from Cu crystals” American Nuclear Sxie ty  Aimual Meeting, Anaheim, CA. 

(c) August 2007, accepted Poster Presentation, “Projection of physics studies outside of the 
science building: a USK of institutional resources to promote science in places your would 



BRYNDOL A. SONES (cont’d) 
least cspect it,” Anierican Association of Physics Teachers Sumnier Meeting, Grenshoro. 
NC. 

production.” American Nuclear Society Annual Meeting, Boston. MA. 

trial to incorporate physics readings i n  a composition course at West Point.” NY State 
chapters of the American Physical Society and the American Association of Physics 
Teachers, West Point, NY. 

(f) August 2006, Presentation, “Production aiid application of a novel energy-ttmable x-I-ay 
source at the RPI LINAC, ” 19th International Clonference on the Application of 
Accelerators in Research and Industry (CAARI-2006), Fort Worth, TX. 

(g)  ”July 2006, Presentation, “How teclmology and dormitory climate can affect student 
performance,“ American Association of Physics Teachers Summer Meeting. Syracuse. 
NY. 

X-ray (PXR) yield calculations, ” American Nuclear Society Annual Meeting. Sail Diego, 
c4. 
laboratoiy reports.” American .4ssociation of Physics Teachers Summer Meeting. Salt 
Lake City, UT. 

Accelerator’s Tunable, Quasi-nionocllroniatic X-ray Source,”American Nuclear Society 
Annual Meeting, Pittsburgh, PA. 

(k) *November 2003, Presentation, “LiF Crystal Advantages in Parametric X-Ray (PXRj 
Production, ” American Nuclear Society Annual Meeting, San Diego, CA. 

( I )  September 2003, Poster in absence, “Li/hium Fluoride (LiF) Cp~/cils.fUr Pmrmebic ,Y- 
Ruy (PXR) Production,” Bi-Aimual Meeting, Radiation from Relativistic Electrons in  
Periodic Structures, RREPS 03, Tomsk, Russia. 

(n1)August 2003, Presentation, “ExperinienIs with a LINAC Generared Qziasi- 
hfonochron?u/ic Prvwmetric X-rays Source,” Workshop for Medical and Biological 
Imaging with Novel X-ray Beams, Idaho Accelerator Center, Pocatello, ID. 

(11) *JUW 2003, Presentation, “Advances in Paramerric X - i q s  (PXR) Prodz.ic/ion (It ihe R P f  
LIN‘4L: ” American Nuclear Society Annual Meeting, San Diego, CA. 

(0) March 2003, Poster, “Expei,inzentul Studies qfRe/ativis/ic Elec/ron Intermiions wi/h 
Single Crystctis,” Accepted Graduate Student Day, Rensselaer Polytechnic Institute. Troy, 
NY. 

(p) ‘ k J ~ ~ n e  2002, Presentation, “Optimization ofP~ira/izetricX-r~iy~ ( M R j  Pr-orlzictiorz,” 
American Nuclear Society Annual Meeting, Hollywood, FL. 

((1) May 2002, Presentation, “Experimentul Meihods,for Optin?izcition o fPmzmef r i c  X r q y . ~  
(P.YR).” MANE Graduate Student Conference, Rensselaer Polyteclmic Institute, Troy, 
NY. 

(r) March 2000, Presentation, “Quantitative shident u.~ses~rizent in the design qf 
exemiincttioizs,” USMA Center for Teaching Excellence Symposium, West Point, NY. 

(s) January 2000, Poster,”Modeling lhejlight qf N n7issile,” American Mathematical Society 
Meeting, Washington, DC. 

(t j  April 1986. Presentation, .‘Tests / f un  indiuln antimonide ii$ared delecior ~ r r ~ i y j b r  ship 
based iizis.de de/ec/ion,” Student Optics Conference, University of Rochester, Rochester, 
NY. 

( d )  *lune 3007. Presentation, “Thin metallic crystals for Parametric X-ray (,PXRj 

(e) April 2007, Poster Presentation. “Comparative Essays on Physi .hi interclisciplinan~ 

(11) “June 2005. Presentation, “The effects of electron scattering 011 the absolute Parametric 

(i) “dune 2005, Presentation, “Assessment of student analytical processing in written 

Q) “June 2004, Presentation, “Novel X-Ray Imaging Opportunities for the RPI Linear 

AWARDS AND ACHIEVEMENTS 

I .  Military. 

http://iizis.de


.BRYNDOL A. SONES (cont’d) 
(a) Defense Meritorious Service Medal. Merilorious Service Medal ( 3 ) :  Ranger, Espcrt 

(b )  Infantry Officer’s .4dvaiiced Course, Commandant List. 1991. 
(c) Fort Dix MacArthur Leadership Award, 1090. 

Infantryman’s Badge. Airboiiie. Air Assault. 

2. Scientific. 
(a) Aiiierican Nuclear Society: 

Best Paper in Session, ANS Suminer Meeting, 2004. 
Best Papcr in Session, ANS Summer Meeting, 2002. 

(11) Iiciisselaer Polytechnic Instititute, Graduate School 
Founder’s Award For Excellence, 2003. For recogiiition withiii top 10% of school. 

leadership, demonstration of excellent originality and imagination that may be evidenced 
by the potential to solve problems and possess skills to promote new ideas and theories in  
his/lier field of study. 

3. Service. 
(a) Pacific Grove High School: Alumni Hall of Fame, 2008. 
(b) Boy Scouts of America: Explorer Advisor Award of Merit, 1990, 

SOCIETIES AND ORGANIZATIONS 

hnerican Association of f’hyiscs Teachers 
American Nuclear Society 
Association of the United States Army 
Alpha N u  Sigma 
Phi Kappa Phi 
Society of Physics Students 



TRAINlNC AND RADIOISOTOPE EXPERIENCE 

Bryndol A. Sones 

1. EDUCATION 

B.S. in Engineering Physics from United States Militciry Academy, West Point, NY, 198i 
M.S. in  Atomic Physics, Massachusetts Institute ofTechnology, Cambridge, M A  , I  997 
Ph.D. in Nuclear Engineering, Rensselaer Polytechnic Institute, Troy, NY, 2004 

I I .  TRAINING 

Training and experience at Rensselaer Polytechnic Institute using a 60-MeV electron accelerator to produce energy 
tunable x-rays under the supervision of Dr. Yaron Danon, PhD, and at the United States Military Academy using a 
Co-57 source for the Mossbauer Experiment under the supervi:sion of the COL(Rj Thomas Lainis, PhD, and with 
MAJ David Phillips, RSO, developing radiation safety procedures for cadet nuclear engineering experiments. 

Area I : Radiation Protection Principles 
Area 2: Characteristics of Ionizing Radiation 
Area 3: Units of Radiation Dose and Quantities 
Area 4: Radiation Detection Instrumentation 
Area 5 :  Biological Hazards of Exposure to Radiation 
Area 6:  Hands-on Use of Radioactive Materials 

2001-2004 LabiResearch 
_ ~ _ _  

111. EXPERIENCE WITH ISOTOPES 

ISOTOPE MAXIMUM ACTIVITY DATEmURATlON 
0 - 1 3 7  30 mCi Sep 1980 

co-57 S mCi Various Dates 1997-2000 

Am-241 25 mCi Various Dates 2001-2004 

60 MeV Electrons SO rnWH Various Dates 200 1-2004 

U-235 10 mFUH Jan-May 2002 

I O  hr 

30 hr 

30 hr 

100 hr 

20 hrs 

TYPE OF EXPERIENCE 
Compton Scattering 
Experiment 
Mossbauer Experiment 

XRF and X-ray Detector 
Calibration 
Experimental work in the RPI 
LINAC target room 
Class at RPI Reactor 
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