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ABSTRACT

Three neutron dosimetry experiments were performed at the Oak Ridge
Research Reactor Poolside Facility to study the feasibility of using the
facility for the Fifth Nuclear Regulatory Commission Heavy Section Steel
Technology Metallurgical Irradiations. The first two experiments revealed
the original experimental configuration to be inadequate because the
fluence rates estimated from the measured saturation activities were too
low. 1In response to this, the core loading was changed and the entire
experimental facility was moved closer to the core. A third experiment
was performed and the resulting saturation activities and fluence rate
estimates increased by approximately 402 at the points of interest. The
latter fluence rate estimates were considered satisfactory, so no further
changes were necessary.

This report describes the three characterization experiments in
detail and gives all measurement results. An analysis of the results with
regard to consistency and measurement uncertainty is also presented. It
is shown that the experimental results are consistent within uncertainty
bounds,
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INTRODUCTION

The Nuclear Regulatory Commission's (NRC) Heavy Section Steel
Technology (HSST) Program! is concerned with the investigation of the
behavior of cracklike flaws in reactor pressure vessel steels. 1In support
of this goal, several irradiations will be carried out at the Oak Ridge
Research Reactor Poolside Facility (ORR-PSF) over a period of approximately
two years. Metallurgical specimens are to be irradiated and then tested
to determine any change in properties due to radiation damage. The pro-
perty changes wil. be correlated with Lhe neutron damage exposure para-
meters fluence greater ihan 1 MeV, fluence greater than 0.1 MeV, and
displacements per atom (dpa). The NRC's HSST program has been sub-
contrected to Oak Ridge National Laboratory (ORNL). The Operations
Division Technical Department has the respmonsibility for the dosimetry
portion of the experiments. The goals of dosimetry with respect to the
experiments are twofold. First, the irradiation facility must be fully
characterized in advance of the metallurgical irradiations. Results will
be used to confirm as-built suitability of the facility and to estimate
appropriate irradiation times, The second task is to determine dosimeters
for each of 12 irradiation capsules which will provide detailed fluence
and spectral information about each metallurgical specimen.

The ORR HSST facility is illustrated by an overhead view in 7ig. 1,
The core and surrounding aluminum support structure are stationary, while
the thermal shields and experiment capsules are mounted on a cart and are
free to move in the Y direction. This allows the water gap between the
thermal shield addition and the aluminum window to vary in order to change
the fluence rate received by the HSST capsules. This feature also allows
the entire facility to be backed several feet away from the core during
startup phases when power levels are below the nominal operating power of
30 MW. The thermal shield addition and permanent thermal shield are made
of stainless steel and are 3.75 cm and 6.00 cm thick, respectively. There
i# a 0.50-cm water gap between the thermal shields and a 0.32-cm water gap



between the permanent thermal shield and the HSST capsules. Three gra-
dient-wire holders are located at the back of the permanent thermal shield
to the north (MT1), center (MT2), and south (MT3) of the facility. Their
purpose is to position dosimeters that can be removed and analyzed on a
cycle~to-cycle basis, if necessary.

ORNL DWG 84 -11147R)
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Fig. 1. ORR HSST Facility,

This report describes three irradiation experiments carried out to
satisfy the first goal of the dosimetry task, i.e., characterize the HSST
facility as-built. Other reports will describe the neutronic calculations
and the least squares adjustment procedurel2 which provide the damage
exposure parameters in each of the 12 metallurgical irradiation capsules.



SIMULATOR AND DOSIMETRY DESCRIPTION

In order to characterize the HSST facility in advance of the actual
metallurgical specimen irradiations, two mock-up capsules were built. One
capsule, known as the prototype, is a replica of the real 4T-CT metallur-
gical capsules complete with gas flow, heaters, and thermocouples. Its
purpose is to measure the thermal characteristics of the facility and cap-
sule design. A second capsule, known as the simulator, is a less elaborate
replica designed to accurately position various kinds of dosimeters.
Figure 2 is an exploded view of the simulator showing the various parts
and dosimeter locations. From the standpoint of neutronics, the primary
difference between the simulator and the metallurgical capsules is the use
of stainless steel rather than carbon steel in its construction. The
4T-CT metallurgical capsules contain two compact tension metallurgical
specimens. The specimens are approximately 25.4 cm s¢ aire and 10.2 cm
thick and have a notch cut through the center. The rnotch tip location is
of primary interest to the metillurgist, so most of the emphasis in the
simulator experiments has been concentrated in these areas.

Th2 dosimeters used with the simulator are identical to those planned
for use in the metallurgical experiments. High-purity iron wire, 0,25 mm
in diameter, is enclosed in l-mm-OD stainless steel tubing and inserted
into slots machined for this purpose. After irradiation, the wire is
recovered and cut into segments and then analyzed by high-resolution
gamma-ray spectroscopy. The resulting data, when plotted, reveal gra-
dients in the X, Y, and Z directions, hernce, the name gradient wire.
Compact sets of dosimeters will also be used to study the neutron spectra
at various locations., These sets contain an assortment of fission and
non-fission detectors with different threshold energies. Figure A.l .2
Appendix A illustrates a typical Fission/Radiometric Dosimeter Set (FRDS).
FRDS monitors will also be analyzed by high-resolution gamma-ray
spectroscopy after irradiation. A complete description of each FRDS and
its location in the simulator are given in Tables A.l through A.l4,

SIMULATOR EXPERIMENTS

Initial experiments with the prototype indicated that the thermal
characteristics of the facility and capsule design were acceptable, so the
go ahead was given to begin the neutron characterization experiments. The
first irradiation experiment with the simulator was made with the proto~-
type on the south side and the simulator on the north side of the facility
(Run No, 1). A second run was made immediately after the first with the
simulator and prototype reversed (Run No. 2). For borth Run No. 1 and Run
No. 2, the ' .ter gap between the aluminum window and the thermal shield
addition was approximately 2.5 c¢cm, and the ORR core was configured with
five fuel elements in the row next to the aluminum window. Preliminary
results from 'hese two experiments revealed that the fluence rate at the
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notch tip location was below what had been anticipated, so two adjustments
were made to increase the fluence rate. First, the core was reconfigured
to have seven fuel elements adjacent to the experiment, and second, the
water gap next to the aluminum window was reduced to approximately 1 cm.
Several measurements were made to determine the new water-gap thickness.
Measurements were made in pairs 2 cm to the north and south of the core
centerline at several elevations. The results are summarized in Table 1.

Table 1. Aluminum Window to Thermal Shield
Water Gap Measurements

Elevation relative

to fuel centerline Meas., 18 Meas, 248
(mm) (mm) (mm)
241.3 north 11.56 11.52
241.3 south 11.50 12.10P
31.8 north 11.56
31.8 south 11.32
0.0 north 11,14
0.0 south 11.30
~-196,9 north 12.58
-196.9 south 12.72
-254,0 north 13.24
-254,0 south 13.10

8gstimated un?ertainty (+0.5 m, -1.0 mm),.
bynreliable measurement.

The measurementr indicate a slight l- to 2-mm tilt in the thermal shield
addition from top to bottom and an average water gap of approximately

12 mm, A third irradiation experiment (Run No. 3) was then made with the
simulator and prototype positioned as they were in Run No, 1, but with the
reduced water gap.

Irradiation data for the three runs are gathered in Appendix B.
Tables B.l through B.3 give power vs, time and control-rod position data,
and Figs. B.l through B.3 show the core loadings for Runs Nos. 1, 2, and 3.
In the tables, two power levels are reported, instrument power and heat
power, The heat power level is probably the more accurate, because it is
based on actual core inlet and outlet temperature readings. The control-
rod position quoted is for "ganged" rods in the B and D rows of the core;



rods in the F row are fully withdrawn. The control rods are made of a
77.5-cm cadmium section followed by a 5.72-cm water section followed by a
60.0~-cm fuel section., The fuel follower section is the same length as a
normal fuel element, and in the fully withdrawn position of 74.9 cm, it
matches the top and bottom of the core. Referring to the core loadings,
fuel elements with identifications starting with T are made with highly
enriched uranium oxide (93 w/o). Fuel elements with identifications
starting with CLE and NLE are experimental fuel elements made with low-
enriched uranium oxide (20 w/o). Elements with identifications starting
with BSI, CSI, and NSI are also experimental fuel elements wade with low-
enriched uranium silicide (20 w/o). Core positions marked with Be are
solid beryllium, and those marked Al are solid aluminum. The remaining
core positions are filled with various experiments or special isotope-
production elements.

RESULTS

Gradient wires and FRDS capsules were recovered after each irradia-
tion experiment and stored temporarily to allow short-lived isotopes time
to decay. The most important monitors from each run were then counted and
the reaction rates determined. Tables C.l, C.2, and C.3 in Appendix C
give a complete listing of experimental results from each run. Referring
to the tables, the first column gives the monitor identification, the
second column gives the reaction of interest, the next three columns give
the X-Y-Z coordinates of the monitor relative to the coordinate system of
Fig. 1, the sixth column gives the measured activity at the end of irra-
diation, and the last column gives the saturated activity at 30 MW, The
monitor identifications for gradient wires are of tke form A-B-C, where A
specifies the run number, B specifies the wire position (see Fig. C.l1),
and C indicates the particular segment of wire analyzed. For FRDS moni-
tors, the identifications are of the form A-BCD, where A again specifies
the run number, B is the FRDS number, C indicates the target element, and
D is either T or B to indicate whether the monitor is from the top or bot-
tom of the capsule. For Np, U, and Cu monitors, D is omitted, since no
ambiguity exists.

Gradient wires oriented parallel to the X axis were cut into 2.54-cm
segments for ana’ sis and the results evaluated with a linear least
squares cosine fitting algorithm., Only wires from the front location
(MW1) were successfully fitted to cosine curves., Parameters for these
fits are given in Table 2. Note that when the wires from Runs Nos. | and 2
were fitted separately, erroneous results were obtained due to the lack of
any data on one side of the peak. This is obvious when one looks at the
X, values, which show the peak value to be 6.1 cm to the south for Run
No. | and 5.38 cm to the north for Run No. 2. When the two sets of data
are evaluated simultaneously, the correct parameters are obtained and the
Xo value is near 0 cm, as it should be for a symmetrical distribution.



Table 2, Cosine Fits of Experimental Data for
Gradient Wires Oriented Parallel to the X Axis

A cos By(X-X,)

Y Z A Bx Xo o No.
Run (Bq/atom Exp.
No. Wir: (cm) (cm) @ 30 Mw) (em~1) (cm) (%) Data

1 MWl 14,47 -7.70 3.21 -13* 3,99-2 6.10 1.66 9
2 MWl 14.47 -7.70 3.24 ~-13 4.21-2 -5.38 2.27 9
1&2 MWl 14.47 =-7.70 2.97 -13 5.04-2 -0.17 3.9 18

3 MWl 13.17 =7.70 3.97 -13 4.40-2 0.3& 0.9 9

*Read as 3.21 x 10'13, etc,

Fortunately, the problem of extrapolating past the peak was not encountered
when evaluating data for Run No. 3. The values of o indicate that all of
the fits agree well with the experimental data. Here o is defined as:

- ;¥ [(Hi-ci)/ui]z

i=]

x 100 . (1)

N-1

where M; = measured S4Mn activities,
Ci = calculated data from fit parameters, and
N = number of experimental data,

It can be seen from the peak valuer, A, that the magnitude of the Shy,
activity has increased from Runs Nos, | and 2 to Run No. 3 by 33% at

X =0 cm. This is primarily due to the decreased water gap between the
core and the thermal shield addition. The difference becomes even larger
as one moves away from the centerline due to the difference in buckling,
Bg. Figure 3 shows a comparison between the experimental data and the

last two fits in Table 2. The curves and experimental data are normalized
to the appropriate peak value, A, to better illustrate the difference in
buckling in the X direction. This difference in buckling is due, no doubt,
to the addition of two fuel elements in the first row of the core.
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Gradient wires oriented parallel to the Z axis were evaluated in the
same manner as the MWl gradient wires, The parameters obtained from the
cosine fits of this data are listed in Table 3. It can be seen from
Table 3 that the axial buckling, B,, is almost constant for Runs Nos. |,
2, and 3; however, the Z, values vary considerably from run to run. The
probable explanation for this is the control-rod positioning for the three
runs. For Run No., 1, the control-rod positions ranged from 51.36 to
62.33 cm withdrawn; for Run No. 2, from 56.52 to 74.93 cm withdrawn; and
for Run No. 3, from 40.67 to 42.88 cm withdrawn, Fig. 4 illustrates typi-
cal sets of data and the associated cosine fits from Runs Nos., 1 and 3.
Both sets of data have been normalized by the appropriate peak value, A,
from Table 3. It is seen here that the experimental data from Run No. 1
agrees much better with the cosine fit than the data from Run No. 3. This
is also demonstrated by the much lower values of o in Table 3 for Run
No. 1. Since the axial distributions were significantly different between
Run No. | and Run No. 3, it will not be possible to compare data from one
run to the other without considerable care. Comparisons made above Z ~ 0
cem will indicate too low a value for Run No, 3 data, while comparisons
made below Z ~ 0 cm will indicate too high a value for Run No. 3 data.
This is due primarily to the fact that Run No. 3 represents only the first
3 1/2 days of the fuel cycle, while Runs Nos. | and 2 represent the mid~
and end-of-cycle distributions,



Table 3. Cosine Fits of Experiment- Data for
Gradient Wires Oriented Parallel ’' ., the Z Axis

A cos By(2-2,)

X Y B B, 2, o No.
Run (Bq/atom Exp.
No. Wire (cm) (em) @30mé) (ewl) (em) (2) Data

1 Wl - 6.51 14,39 3,20 -13° 4.01-2 0.3 0.81 1l
1 W2 -14.76 14,39 2,46 -13  3.99-2 0.38 0.78 21
1 LWl -23,02 14.39 1.46 ~13 3.99-2 0.57 1.13 11
1 W6 - 2,96 26,63 5,26 -14  4,03-2 -0.31 0.32 4
1 LW6 ~-18.89 26,63 2.63 -14 4,04-2 -0,47 1.05 5
1 W7 -26.59  26.63 1.67 -4  3.98-2 0.20 0.82 5
2 w2 16,76 14.39 2,41 13 3.9%-2 0.99  1.09 -
3 Wl - 6,51 13,09 3,83 -13  4.11-2 5,13 5.5% 12
3 W2 -14.76 13,09 3.19 -1 4.07-2 -5.00 4.15 21
3 W5 =23,02 13,09 2.13 -13  4.064-2 -3.95 4,05 11
3 W6 - 2.96 23,33 6.27 -14  3.94-2 4.6k 4,13 11
3 WS -10.66 23,33 4,51 -14  4.00-2 -4.63 3,59 1l
3 W6  -18.89 23,33 3,52 -14  4.04-2 -4.37 2,76 1l
3 W7 -26.59 23,33 2.36 -14  4.05-2 -3.40 2,45 1l
3 MTI -29.85 1.7 1.53 -13 3.93-2 ~4.97 4.21 11
3 uT2 0.0 11,77 4,79 =13 4.08-2 -6.67 6.05 11
3 MT) 29.85 11,77 1,55 =13 3.92-2 -5.43  5.18 11

*Read as 3.20 x 10'13, etc.

RELATIVE ACTIVITY
X b L]

O~ AAPERIMENTAL DATA AND COSINE 11T FOR RUN NO | will W)

coole ANPERIMENTAL DATA AND COMNE FIT FOR BUN NO 3 WiIRE (w2

m‘ m .0» 11013

Ori

-200.0 ~100.0 0.0 100.0 0.0
Z (M)

Fig. 4. Comparison of Data from Gradient Wires

ented Paralle. to the Z Axis for Runs Nos. | and 3.
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The remaining gradient wires were oriented parallel to the Y axis and
extend from the front to the back of the simulator capsule. These wires
were cut into l,.27-cm segments and evaluated with a linear least squares
exponential fitting algorithm, The results of these fits are given in
Table 4 for wires from Runs Nos. | and 3, At first glance, it might appear

Table 4. Exponential Fits of Experimental Data for
Gradient Wires Oriented Parallel to the Y Axis

A exp()Y)
X Z A \ o No.,
Run (Bq/atom Exp.
No.  Wire (em) (cm) @ 30 MW) (em~l) (%) Data
12 sWo6 -16.588 7.554 3.47-12* -0.197 2,08 7
1 sWil -12.937 =-3.815  4.57-12 -0.197 0.98 7
1 SWl? -12.937 -15.187  4.13-12 -0.201 0.7 7
3> swil  -12.937 -3.815 4,72-12 -0.199 1.14 7

8For Runs No. | and 2 valid values for Y are 13,48 cm < Y < 25.47 cm.
bFor Run No. 3 valid values for Y are 12,18 cm < Y < 24.17 cm,
*Read as 3.47 x 1012, etc.

that the maximum valucs, A, for the SWll wires are in error because there
is only a 3% difference between Runs Nos. | and 3. This is not the case,
however, because the maximum values are extrapolations to Y = 0 cm.
Indeed, one would have cause for concern if the values were not close to
each other in magnitude. This brings out an important point =-- the X and 2
coordinates for a given location on the simulator are the same for Runs
Nos. | and 3, but the Y coordinate is different., Figure 5 shows an abso-
lute comparison between the SWll wires from Runs Nos. | and 3, It is seen
from the figure and the table that the attenuation coefficients, A , for
the different wires are essentially the same and that the fits are in
excellent agreement with the experimental data.

Results from the FRDS capsules are used primarily to uncover details
of the neutron energy spectrum at a given location. This is accomplished
through a process known as spectral adjustment, where one combines calcu-
lated and experimental data to derive parameters such as fluence greater
than 1.0 MeV or fluence greater than 0.l MeV, For the results of this
process with respect to these experiments, the reader is referred to Ref. 2;
here, only checks of the consistency of the FRDS data will be presented.
The fits in Tables 3 and 4 were used to calculate the *“Mn saturated acti-
vity at the Fe moni‘or locations in the FRDS capsules, When these values
were compared with the actual measured 4Mn activities, the agreement was
found to be £2% or better, thus demonstrating consistency between the FRDS
and gradient wire results at least for the Fe data. Ratios of one acti-
vity to another for each capsule were then computed using the Fe data as
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the reference activity. This effectively removes any bias associated with
the magnitude of the fluence and isolates spectral effects so that data
from one capsule can be directly compared to another, These results are
shown in Table 5. The ratios in the table have been ordered left to right
according to the threshold energy of the reaction in the numerator.

Table 5. Activity Ratios for FRDS Monitors from Runs Nos. 1, 2, and 3
Run FRDS X Y z

No. No. (em) (cm) (em) Cu/Fe Ti/Fe Fe/Fe Ni/Fe U/¥e Np/Fe Co/Fe
1106 “14.76 14,86 7.5%  6.15-3° 0.128 1.0 1.3 6.3% $9.2  380.3
1 108 ~14.76  23.89 7.5  5.9%-3  0.121 1.0 1.60 7,12 105.2  619.2
1109 <14.76 16,86  ~15,20  5.96-3 0,127 1.0 1.3% 6,17 61.7

1 -16.76 23,89  -15.20 5.01-3  0.12% 1.0 1.3 7.22 1125 635.8
2 us 14.76 14,86  =15,20  6.04-3  0.127 1.0 1,37 6.04 64.8
119 <14.76  13.% -3.83  5.87-3  0.126 1.0 1,40 6.22 2.7 195.1
3 s “14.76  22.%9 -3,83 5,723 0.118 1.0 1.40 7,90  118.1  644.0

*Read as 6.15 x 10-3, ete.



12

The threshold energies have the following approximate values for an

MTR~-type lpectrn-3:

63cu(n,x)60co 6.7 MeV,
46Ti(n,p)46sc 4.4 Mev,
54Fe(n,p)o%Mn 2.9 Mev,
58yi(n,p)38co 2.7 Hev,
238y(n, £)F.P. 1.5 MeV,
237Np(n, £)F.P. 0.58 Mev,
59¢o(n,¥)60co 132 ev.

It is seen that the data at a given Y coordinate are consistent with each
other, if a certain amount of experimental uncertainty is allowed., To
obtain some qualitative information about the spectral shift from the
front to the back of the capsule, one can compute ratios of the ratios as
shown in Table 6. These results indicate a small decrease in the high~-

Table 6. Front-to-Back Compar ‘:on of
Activity Ratios for Runs Nos., L and 3

Run FRDS

No. ratio Cu/Fe Ti/Fe Fe/Fe Ni/Fe U/Fe Np/Fe Co/Fe
1 106/108 1.03 1.06 1.0 0.98 0.89 0.56 0.61
1 109/111 0.99 1.02 1.0 0.9 0.85 0.55
J 119/118 1.03 1.07 1.0 1.00 0.79 0.61 0.61

energy part of the spectrum above ~2 MeV and a larger increase in the
intermediate- and low-energy end of the spectruam as one moves from the
front to the back of the capsule.

UNCERTAINTIES

The uncertainty in the activities at end of irradiation (EOI) and the
derived saturation activities arises from several sources., Frr the activi-
ties at EOI listed in Appendix C, excluding gradient wires from the MTI,
MT2, and MT3 locations, there are three primary sources of uncertainty,
The largest of these is an overall counting uncertainty which takes into
account absolute detector calibration, source-to-detector geometric per-
turbations, correction for decay while counting, and correction of the
measured activity to EOI. This uncertainty has been assessed by the
Analytical Chemistry Division and is quoted as *5%. The determination of
.he monitor mass also has an associated uncertainty and is conservatively
estimated to be t1%., The third uncertainty is due primarily to the water
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gap between the ORR aluminum window and the thermal shield addition and
will be referred to here as a position uncertainty. The uncertainty in
this water gap was shown to be on the order of il mm which would translate
to approximately 2% in the measured activities. For the saturation acti-
vities, additional uncertainties due to the power vs. time history and
nuclear data must be taken into account, A list of the uncertainties con-
sidered is given below. Combining the appropriate uncertainties by taking

Overall counting 'mcertainty 52
Target mass 12
Position uncertaircy +2%
Reactor power level +32
Irradiation time negligible
Target atomic weight negligible
Target impurities negligible
Target isotopic abundance negligible
Target alloy weight percent (Co/Al only) +22
Product half-life negligible
Product fission yield (Np and U only) 4%

the square root of the sum of the squares, one arrives at the following
overall uncertainties for monitors in the simuiator block.

Activities at EOI £5.52
Saturation activities for Fe, Ni, Ti, and Cu

monitors £6.22
Saturation activities for Co/Al monitors £6.6%
Saturation activities for Np and U monitors £7.42

For the gradient wires in the MTl, MT2, ard MT3 locations, an additional
uncertainty of 5% must be included due to the crude metnod of positioning
the moniters. This yields overall uncertainties for these monitors of
$/.5% and $8.0% for activities at EOI and saturation activities, respec-
tively.

CONCLUSIONS

Three experiments were p.anned and carried out at the ORR-PSF to
characterize the neutronic environment of the HSST facility as-built, Two
initial experiments performed on the north and south sides of the facility
showed the “Mn saturation activity distribution to be symmetrical about
the Y-Z plane, but the fluence rates estimated from the saturated activi-
ties vere deemed too low and would necessitate uracceptably long irradia-
tion times. To improve the situation, changes were made in the core
loeding and in the experiment geometry. Adding two fusl elements to the
core face next to the exseri-ent decreased the horizontal buckling, By,
for %Mn from 5.04 x 1072 ca~! to 4,40 x 10°2 cm~! which has the effect of
increasing the saturation activities at the metallurgical specimen crack



tip locations by approximately 152, Moving the entire HSST facility 13 mm
closer co the core reduced the attenuation of the fast neutrons and
resulted in a uniform increase of the 54Mn saturation activities by 25%.
Overall, the 54Mn saturation activities increased by approximately 40 at
the crack tip locations for the third experiment. Results of all three
experimcnts reveal the axial buckling, B,, to be almost constant at 4.00 x
10=2 ca~! for 7%Mn; however, the axial offset, Z,, is strongly dependent
on the po.ition of the "ganged" control rods., Attenuation through the
gimulator block itself was found to be exponential for S4%Mn with an atten-
uation coefficient of 0.199 cm~l, Results from the FRDS capsules were
found to be consistent with the gradient wire results for 3 Mn, and the
other reactions were shown to be consistent within uncertainty bounds.
Data contained in this report should be adequate to provide a basis for
spectral unfolding techniques used to derive the neutron damage exposure
parameters fluence rate greater than | MeV, fluence rate greater than 0.l
MeV, and dpa.
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APPENDIX A

DESCRIPTION OF FISSION/RADIOMETRIC DOSIMETER SETS
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Table A.l. Data Sheet for FRDS No. 106

TEST Kjc HSST Neutroa Spectral Characterization Experiments, Run No. |, North Side Page 1 of 14
LOCATION Kjc HSST Simulator Hole 3, Slot 1 (Fromt)
CONTAINER IDENTIFICATION T83-108 SET IDENTIFICATION ORNL-V3
LINER MATERIAL Gd LINER DIMENS IONS 0,48 cm OD x 0,30 cw 1D x 2.3 cm
Purchase Material | Encapsulated monitor description
Material order Supplier Batch Description mass Outside | Inside
number numbe ¢ ;!) In diam | diam | Length | Ideat | Comments
0.100 wed L508 mm diam wire, 3.73 + .01
Co/Al Sig. Cohn Bar 16 ! 2.79 wm OD ri NA T I ring
.508 am diam u!u. 10,85 « .
Fe MRC 26/7392 | 2.79 wm 0D ci ea. NA T |2 rings |
p am diam wire, 12,70 + .1
N MRC 28/1779 2.79 mm OD ring __ea. NA T 2 riogs
. wn diam wire, 7.5 ¢+ s
Ti MRC 22/21m 2.79 = OD ri ea. NA T 2 ri
S173 wel —T s g re, .67 + (02 a L 1
Ag/al Rx. Exp. 620 2.79 mm OD ri ea. NA T 2 rings
508 am diam 3?0. -
Cu MRC 29/25689 | 2.79 mm 0D coil 211.3 1WA
LA73 et 508 wm diam wire, 3.67 + .02
|_Ag/al Rx. Exp. 620 2.79 a» OD tl% ea. B 2 rings |
. am diam wire, 23 % .
Ti MRC 22/2117 2.7 mm OD ri ea. B 2 rings
.508 =m dias wire, 12,70 + .1
i MRC 1779 2.79 wm OD ¢ es. 8 2 ri
—H H e - — e .-
Fe MRC 26/7392 2.79 am OD ri ea. ) 2 rings
0.100 wet 508 wm diam wire, 3.73 + .01 |
Co/Al Sig. Cohn| Bar 16 | 2.79 am OD ring __ea. NA B 2 rings |
7450, l.o;
36-0516-8 ORNL 83-1 L457 mm diam oxide wire 7.81 v itz J9wm | 8.76 $2
23
ey
36-0516-A ORNL | 82 L457 sm dism oxide wire 9'39 v iz 79 mm | 8.00 422
. A i wir o . . .
49'_1 8 e
8.040




Table A.2. Data Sheet for FRDS No. 107
TEST Kjc HSST Neutron Spectral Characterization Experiments, Run No. 1, North Side Page 2 of 14
LOCATION Kjc HSST Simulator Hole 3, Slot 2 (Middle)
CONTAINER IDENTIFICATION 83-107T SET IDENTIFICATION ORNL-V3
LINER MATERIAL cd LINSR DIMENSIONS _ 0.48 cw OD x 0.30 cm ID x 2.34 cm_
Purchase Material | Encapsul monitor description
Material order Supnlier Batch Description mass Outside | Inside
number numbe r (mg) In diam diam | Length | Tdent | Comments
0.100 wet | 508 wm diam wire, 3.73 + .0
Co/al Sig. Cohn Bar 16 | 2.79 mm OD ¢ NA T 1 ri
n - E Y- TEEEE = EW N
Fe MRC 26/7392 2.9 oD ri ea. T 2 rings
ﬁ diam 3:., 12.70 + .1
Ni MRC 28/1719 2.79 mm OD vi ea. NA T 2 ri
. ma diam wire, 7.25 + 705 |
Ti MRC 2721 .79 ma OD ci ea. NA T 2 rings |
0.173 wtl . mm diam wire, 3.67 + .02
Ag/Al Rx. . 620 2.79 s OD ri ea. NA T 2 ri
mn diam wire, 11
cu MRC 29/25689 i.g am 0D coil 2113 | wa
0.173 wek .508 am diam wire, 3.67 + .02
Ag/Al Rx. i 620 2.79 am OD ri ea. NA B 2 ri
LS08 am dism n!u, % 7.25 ¢ 11
Ti MRC 22/2777 | 2.79 em 0D ri ea. NA B |2 rings
. mm diam wire, I!.ﬁ: N |
LES 1 MRC 28/1779 2.7 mm OD li% ea. NA 8 2 rings |
. am dias wire, 10.85 « .
Fe MRC 26/7392 2.79 mm 0D ri ea. NA [} 2 ri
0.100 wed .508 mm u-ﬁu. 3.73 + .01 aa——
__c_.l_&) Sig. Cohn Bar 16 | 2.79 mm OD ring ea. NA ] 2 rings |
237y4p0, NpO2
36-0516-8 | ORNL 83-1 457 mm diam oxide wire| 7.990 v 1,27 em| .79 wn| 8.7 Ton
237 ey B
7058 ,
1)‘\,01 Uo7
36-0516-A ORNL 82-D-238 | .457 mm diam oxide wire 8,823 VvV |1.27em| .79 em | 8,00 21
238y
7.719




Table A.3. Data Sheet for FRDS No. 108

TEST Kjc HSST Neutron Spectral Characterization Experimeats, Run No. 1, Worth Side Page 3 of 14
LOCATION K|c HSST Simulator Hole 3, Slot 3 (Back)
CONTAINER IDENTIFICATION 83-1087 SET IDENTIFICATION ORNL-V3
LINER MATERIAL Gd LINER DIMENS IONS 0,48 cm OD x 0,30 cm 1D x 2,34 cm
Purchase Material l: ulated monitor description
Material order Supplier Batch Description mass Outside | Inside
| ___nuamber numbe r gs) in diam | diam | Length | Ident J Comments
0.100 wtt .508 mm diam wire, 3.73s.
Co/Al Sig. Cohn Bar 16 | 2.79 ti NA T | ring
508 um g%- -!n. 10.85 v .05
Fe MRC 26/7392 2.79 ri ea. NA T 2 r;_lg__‘
pe mn diam wire, 10 . .
Ni MRC 28/1779 | 2.79 == 0D i ea. | N T |2
.508 mm diam an. 7.15 + .05 .
Ti MRC 22/2117 2.79 mm % ti* ea. NA T 2 rings
0.173 wt _1 v mn diam wire, 3.67 + .02
Ag/Al Rx. Exp. 620 2.79 mm OD rin, ea. NA T 2 rings |
iam v
cu whc | 26/25689 | 3.79 mm 0D coil 205.1 | wa
LA73 weX . om dism wire, 3.67 + .02 !
Ag/Al . . 620 2.79 mm OD ri ea. NA B 2 vings |
% mn diam wire, 7.15 + .05
Ti MRC 22/27m 2.79 mm OD ri ea. NA ) 2 rings
.h-dl-vn. 12.70 « .1
‘ Ni MRC 28/1779 2.79 am OD rig’ ea. NA ] 2 rings
. mn diam wire, 10.85 « .05
Fe MRC 26/73%2 2.1 0D ri ea. NA B 2 rings
0.100 wti 508 me diam v!n, 3.73 +» .01
Salal Sig. Cohn| Bar 16 |2.79 wm 0D ring ea. | wa 8|2 riags |
ll,mz NpO2
36-0516-8 ORNL 83-1 2457 mm diam oxide wire 7.897 VI 1,27 em| .79 am| 8.76 470
237
6.":'v
’ 1 238 | .457 i i ';2 1.27 9 8 20
6-A | ORNL 82-p- L457 mm diam oxide wire .i! v 227 wm| .79 wm | 8.00 -
7.528

Y-V



Table A.4. Data Sheet for FRDS No. 109

TEST K¢ HSST Neutron Spectral Characterization Experiments, Run No. |, North Side Page 4 of 14
< = 8 .
LOCATION X . HSST Simulator Hole 9, Slot | (Froat)
CONTAINER IDENTIFICATION 183-109 SET IDENTIFICATION ORNL-V3
LINER MATERIAL Gd LINER DIMENS IONS 0.48 cm OD x 0.30 cm ID x 2.34 cm
Purchase Material Encapsulated monitor kuri!uu
Material order Supplier Batch Description mass Outside | Inside
number numbe (mg) In| diam | diam | Length | Ident | Comments |
0.100 wet J508 mm diam wire, .73+ 01
Co/Al M Bar 16 ..n:o‘-:s.". w5 | NA T |1 ring
Fe 26/7392 .79 sm OD ri ea. | NA T 2 rings |
. am re, 12,70 + .1
| Ni MRC B/1119 2.9 ri ea. | NA T 2 riogs
. o= diam wire, 7.15 05 |
Ti 22/211 2.79 am ﬁ l’&% ea. NA T 2 rings
0.173 wel . om diam wire, 3.67 « .02]
Ag/Al o . 620 2.79 2 r ea. NA T 2 rings
cu wRC —— TR 207.8 | wa
5173 it i " T3 Ty T80 . .03
Al » 620 2.7 oD ri ea. NA B 2 rings
L508 mm diam v!u. 7.5 « 5
Ti MRC 22/2177 .a - 0D l’i* ea. . NA B |2 rings
. . wire, 12,76 + .1
Ni MRC 28/1779 2.79 mm 0D ﬂ% ea. NA 8 2 rings
N mm diam wire, 10.85 . 05 |
Fe MRC 26/7392 2.79 sm 0D riag ea. NA B 2 rings
0.100 wei = o diam wire, 3.73 + .01
Co/Al Sig. Cohn Bar 16 | 2.79 am OD ring ea. NA B 2 rings
B7upo; e Seta
36-0516-8 ORNL 83-1 L457 am diam oxide wire 8.315 Vil.2l em .7!)__‘ 8.7 #69
23
s
8y, vo2
36-0516-A ORNL 82-D-238 | .457 mm diam oxide wire 8,289 VIii.27am| .79 o= I.N# s
238y
7.308




Table A.S5.

Data Sheet for FRDS No. 110

TEST K)j¢c MSST Neutron Spectral Charscterization Experiments, Run No. 1, Norih Side Page 5 of 14
LOCATION K¢ HSST Simulator Hole 9, Slot 2 (Middie)
CONTAINER IDENTIW.CATION T83-110 SET IDENTIFICATION ORwL-V3
LINER MATERIAL cd LINER DIMENS IONS 0.48 cm 0D x 0.30 cm ID x 2.3 cm
Purchase Material | Encapsulated monitor description
Material order Supplier Batch Description mass Outside | Inside
number number gs) in diam | diam | Length | Ident | Comments |
0.100 wet }-— 508 wm diam wire, 3.73 + 01
L _Co/al ! - Sig. Cobn Bar i6 | 2.79 oD ¢ NA T 1 ring
] . -n d wire, 10.85 . .05 -
Fe MRC 26/73%2 .79 oD « ea. NA T 2 rings |
. am re, 12.70 « .
Ni _MRC 28/1779 [ 2.79 mm % n% ea. NA T |2 vings |
. mm diam wire, A% e .
T4 MRC 2/21m 2.79 am ? vla - NA T 2 rings
‘.ih wet| ] » mn dism wire, 3.67 « .02
Ag/Al Lo . 620 2.79 == OD rq ea. T 2 rings
- e wire,
Cu MRC 29/25689 | 2.79 em OD coil 213.2 | ma
0.173 wtl L5068 we diam wite, 3.67 » .
Ag/Al fx. Exp. 620 2.9 e ea. NA B 2 rings
: ~506 = H- e, T8+ 05
Ti MRC 2212177 .79 == 0D rt* ea, NA B 2 riags |
. = diam wire, 12.70 + .1
¥i MRC 1779 ob ri 2 NA L) 2 rings |
" o mm diam wire, .85 s .
| - -6/7392 2.79 mm OD ri ea. B 2 ri
T8 e - n 7Y =) m e Eaed S
|_Co/al Sig. Cohn| Bar 16 |2.79 mm OD ring ea. W B8 |2 rings |
up0; P07
H‘d‘f‘ __ORNL 83-1 2457 mm diam oxide wire Igv Vilt.22em! . /9 L% o L]
,.g
238y, : <
36-05'0~A | ORNL | _82-D-238 | .457 4 oxide wire 8,844 viiL» 279 wm | 8,00 1_[“
7.5

9~V



Table A.6. Data Sheet for FRDS No. 111
TEST K¢ HSST Neutron Spectral Characterization Experimeats, Run No. |, North Side Page 6 of 14
LOCATION Ko NSST Simulator HWole 9, Slot 3 (Back)

CONTAINER IDENTIFICATION 83-111T SET IDENTIFICATION ORNL-V3
LINER MATERIAL cd LINER DIMENS [ONS 0.48 cm OD x 0.30 cm ID x 2.3% cw
Purchase Material | Encapsulated monitor description
Material order Supplier Batch Description mass Outside | Inside
| number nusber In diam | dism | Length | Ident { Comments |
[0.100 wX| 508 am diam wire, ).fi!l: o1
Co/Al Sig. Cohn 16 1 2.79 am OD ri ea. NA T 2 rings
: S . L1 X ve, 10.85 + 05|
Fe MRC 7392 12.79 =m OD rig, ea. T 2 rings
p o diam wire, 2.7 s .l
| Ni MRC 28/1779 2.79 == % ﬂ% ea. NA T 2 cings
. mn diam wire, 7.“_0_.F
Ti MRC 2721 liﬂ wm 0D ri ea. NA T 2 rings
0.173 wel <508 mm diam v!n. 3.67 + .02 >
Ag/al Rx. Exp. 620 79 am 0D ci ea. NA T |2 rings | !
o diam wire, -
MRC 29/25689 i.lg - 0D coil 212.6 | WA
0.173 wt 508 wm diam wire, 3.67 + .02
Ag/al Rx. Exp. 620 2.79 mm OD ri ea. NA B 2 ri
.S08 am diam w re, 7.15 « 105 r- ’_7
Ti MRC 2727 2.79 m» OD ri ea. NA B 2 rings
1 | -508 wn diam U!n. 12.70 « .1
N MRC 28/1779 | 2.79 am OD ri ea. NA B |2 rings
. wm diam wire, 10.85 « s
Fe MRC 26/7392 2.79 am OD ri ea. NA B 2 ri
5100 it - 508 o dlam wiie, 9% -
r_M Sig. Cohn | Bar I6 |2.79 wm OD ring ea. NA B 2 rings |
2,7.”2 m!
36-0516-8 ORNL 83-1 .457 mm disw oxide wire 8.433 Y 11,27 mm| .79 am| B.76 % 467
37wp
7.450
238y, A U0y
2 36-0516-A | ORNL 82-D-238 | .457 wm diam oxide wire| 9.117 v [1.27 am]| .79 mm| 8.00 L%
2
s.0% I
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Table A.7. Data Sheet for FRDS No. 112

TEST Kjc HSST Neutron Spectral Characterization Experiments, Run No. 2, South Side Page 7 of 14
LOCATION Kjc HSST S‘-.-igtor Hole 3, Slot | (Front)
CONTAINER IDENTIFICATION T83-112 SET IDENTIFICATION ORNL-V]
LINER MATERIAL Gd LINER DIMENE LON® 0.48 ca 0D x 0.30 cm ID x 2.34 cm
Purchase Material | Encapsulated monitor description
Material order Supplier Batch Description mass Outside | Inside |
numbe r numbe r ( In diam diam | Length | Ident | Comments
[0.100 wet 508 wm dism wire, 3.73 + .01
Co/AL Sig. Cohn| Bar 16 |2.79 wm OD ri | NA T 1 ring |
508 me diam v!n. 10.85 + .05
Fe _MRC 26/7392 2.79 mm OD ring ea. NA T 2 rings
.508 mm diam wire, 12.70 s .1
Ni MRC 28/1779 2,79 mm OD ri ea. NA T 2 rings |
+508 mm diam wire, 7.15 ¢ .05
Ti MRC 22/2117 2.79 mm OD ri ea. NA T 2 rings |
0.173 w2 LS08 mm diam wire, 3.67 + .02 .>
/AL Rx, Exp. 620 2,79 mm OD rig, ea. NA T 2 rings |
.508 mm d am wire, »
Cu MRC 29/25689 | 2,79 wm OD coil 212.0 NA
0.173 w2 .508 em diam wire, 3.67 + .02
/Al Rx. Exp. 620 2.79 ma OD rin ea. NA ] 2 rings
.508 mm diam u!u, 7.15 ¢+ .05
Ti MRC 22/21m 2.79 mm OD ri ea. NA B 2 rings
.508 mm diam v!n, 12,70 + .1
Ni MRC 28/1119 2.79 mm OD ving ea. NA B 2 rings
L508 mm diam wire, 10.85 + .05
Fe MRC 26/7392 2.79 mm OD rin ea. NA B 2 rings
0.100 wt2 .508 ma diam wire, 3.73 + .01
| _Co/al Sig. Cohn| Bar 16 | 2.7 wm OO ring ea. NA y B |2 rings
Diae i
36-0516-8 ORNL 83-1 457 mm diam oxide wire! 7. V |1.27 em| .79 am| 8.7 # 400
37y
6.482
238y ; U0
2 36-0516-A | ORNL 82-D-238 | .457 mm dism oxide wire| 9.428 V [1.27em]| .79 sm | 8.00 e
8.313




Table A.8, Data Sheet for FRDS No. 113

TEST Kyc HSST Neuiron Spectral Characterization Experiments, Run No. 2, South Side Page 8 of 14
LOCATION Kjc HSST Simulator Hole 3, Slot 2 (Middle)
CONTAINER IDENTIFICATION 83-113T SET IDENTIFICATION ORNL-V3
LINER MATERIAL Gd LINER DIMENS IONS 0.48 ¢cm OD x 0.30 cm ID x 2.34 cm
Purchase Material | Encapsulated monitor description
Material order Supplier Batch Description mass Outside | Inside
numbe ¢ numbe r (mg) In diam | diam | Length | Ident J Comments
0.100 w2 +508 am diam wire, 3.71 « .01
Co/Al Sig. Cohn| Bar 16 | 2.79 sm 0D rt,‘, s | NA T |1 ring
. wn diam wire, 10.95 + .05
Fe MRC 26/7392 2.79 mm 0D ri ea. NA 5 2 rings
L9598 wm diam wire, 12.75: # |
Ni MRC 28/1779 2.79 mm OD rir ea. NA T 2 rings
.508 sm diam vire, 7.15 + .05
Ti MR 22/221 2.79 mm 00 ri ea. NA T 2 rings
0.173 w2 .508 mm diam wire, 3.67 + .02
Ag/Al Rx. Exp. 620 2.79 am OD ri ea. NA T 2 rings |
.5§ an diam v!n.
Cu MRC 29/25689 | 2.79 wm OD coil 213.9 NA
0.173 wtl L508 mm diam wire, 3,67 » .02
Ag/Al Rx. Exp. 620 2.79 mm 00 cing ea. NA B 2 rings |
. mm diam wire, 7.15 + .05
Ti MRC 22/217: 2.79 mm OD ring ea. NA B 2 rings
.508 mm diam wire, ll.ﬁ: o |
Ni MRC 28/1779 2.79 am OD ri __ea. NA 8 2 rings
.508 um diam wire, 10.95 + .05
Fe MRC 26/1392 2.79 mm 0D ring ea. NA B 2 rings
0.100 wet 17508 am diam wire, 3.71 » .01
Co/Al Sig. Cohn Bar 16 | 2.79 am 0D cing ea. NA B 2 rings |
1)7.’02 NpO2
36-0516-8 ORNL 83-1 L457 mm diam oxide wire 7.120 V |1.27em| .79 em | B.76 #65
237yp
6.290
238y, uoz
: 36-0516-A ORNL 82-D-238 | .457 mm diam oxide wire 9.515% V] 1.27em| .79 o= | 8.00 j (48]
238y
8.389




Table A.9. Data Sheet for FRDS No. 114
TEST Kic HSST Neutron Spectral Characterization Experiments, Run No. 2, South Side L Page 9 of 14
LOCATION K¢ HSST Simulator Hole 3, Slot 3 (Back)
CONTAINER IDENTIFICATION 83-1147 SET IDENTIFICATION ORNL-V3
LINER MATERIAL Gd LINER DIMENS IONS 0,48 cm OD x 0,30 cm ID x 2.34 cm
Purchase Material | Encapsulated monitor description
Material order Supplier Batcl Description mass Outside | Inside
number aumber (mg) In diam | diam | Length | Ideat) Comments |
0. 100 wtl L5080 mn diam wire, 3.7 _! .01
o/Al Sig. Cohn| Bar 16 | 2.79 mm OD ri __ea, NA T |2 crings
.508 am il-%n, 10.95 + .05
Fe MRC 26/7392 2.79 am OD ri ea. NA T 2 rings
. me diam wire, 12,70 + .1
Ni _MRC 28/1779 | 2.79 am OO ri ea. NA T |2 rings
- om diam wire, 7.15 + .05
Ti MRC 22/2777 | 2.79 = OD ring ea. NA T 2 rings
0.173 wtl ’ mm diam wire, 3.67 + .02
Ag/Al Rx, Exp. €20 2.79 mm OD ri ea. NA T 2 rings |
508 - d:- -!n.
Cu MRC 29/25685 | 2.79 0il 211.9 | wa
0.173 w2 .36‘ - ‘A- wire, 3.67 + .02
Ag/Al Rx, Exp. 620 2.79 am OU ring ea. NA B 2 rings
508 man diam wire, 7.15 + 05 |
Ti MRC 22/2111 2,79 mm OD ring ea. NA 8 2 nm
. mn diam wire, 12.70 « .1
Ni MRC 28/1779 2.79 mm OD ri ea. NA B 2 ri
.508 am di.am u!ro, 10.95 + .
Fe MRC 24/7392 2.79 mm OD ring ea. NA L] 2 “11
0,100 wtl " om diam wire, 3.71 + .01
Co/Al Sig. Cohn Bar 16 | 2.79 mm OD ring ea. NA B |2 rings |
2]1'.02 NpO2
36-0516-8 ORNL 83-1 L457 mm diam oxide wire 7.337 V |1.27em]| .79 am| 8.7 64
137"
6.481
238y, V02
36-0516-A | ORNL 82-D-238 | .457 mm diam oxide wire 9.213 V |1.27em| .75 == O.Nﬂ LAY
238y
8,123

01-v
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Table A.10. Data Sheet for FRDS No. 115
TEST Kjc HSST Neutron Spectral Characterization Experiments, Run No. 2, South Side
LOCATION K¢ HSST Simulator Hole 9, Slot 1 (Fruat)

CONTAINER IDENTIFICATION 83-1151 SET IDENTIFICATION ORNL-V3
LINER MATERIAL Gd LINER DIMENS IONS 0.48 cm OD x 0,30 cm ID x 2.3 cm
Purchase I Material | Encapsulated monitor description
Material order Supplier Batch Description mass Outside | Inside
number numbe r (mg) in diam | diam th | Ident | Comments
0.100 wtl .508 ma diam wire, 3.7+ 0!
Co/Al Sig. Cohn Bar 16 | 2.79 mm OD ring NA T |1 ring
508 mm = wure, 10.95 + .5;4
Fe _MRC 1 26/7392 | 2.79 s D ri ea. N T |2 rings
¢ om diam wire, 12.70 « .1
Ni MRC 28/1779 2.79 mm OD rin ea. | NA T 2 rings
+508 sm diam wire, 7.15 N
Ti MRC 22/27717 | 2,79 ma 0D ri ea. NA T 2 rings
0.173 wt L508 mm diam u!n. 3.7 + .02
Ag/al Rx. Exp. 60 2.79 mm OD ring ea. NA T |2 riogs
mm diam wire,
Cu MRC 29/25689 | 2.79 mm OD coi 209.2 WA
0.173 wtl +508 mm diam wire, 3.67 + .02
Ag/Al Rx. Exp. 620 2,79 mm 0D ri sa. | NA B |2 rings
.508 am ﬂ-%?n, 7.15 ¢ .05
Ti MRC 22/21n 2.79 mm 0D ri ea. NA ] 2 rings
o am ¢ am wire, l!.ﬁ:.i
Ni MRC 28/17719 2.79 mm 0D ri ea. NA B 2 rings |
. mm diam wire, 10.95 + .05
Fe MRC 26/7392 2.79 mm 0D ring ea. NA ] 2 rings |
0.100 wtl .508 mm ciam wire, 3.71 « .01
Co/Al Sig. Cohn Bar 16 | 2.79 mm 0D ring ea. NA 8 2 rings |
23750, NpO2
36-0516-8 ORNL 83-1 LA457 mm diam oxide wire 7.262 V |1.27em| .9 em]| 8.7 63
237y
C.MS’
238y, uo2
B 36-0516-A ORNL 82-D-238 | ,457 mm diam oxide wire 8.933 V |1.27ma| .79 am| 8.00 #13
238y
7.876

b 4 S 4



Table A.ll., Data Sheet for FRDS No. 116
TEST Kjc HSST Neutron Spectral Characterization Experimen’ ', Run No. 2, South Side Page 11 of 14
LOCATION Kjc HSST Simulator Hole 9, Slot 2 (Middle)
CONTAINER IDENTIFICATION 83-116T SET IDENTIFICATION ORNL-¥3
LINER MATERIAL Gd LINER DIMENS [IONS 0.48 cm OD x 0.30 cm 1D x 2.34 cm
Purchase Material | Encapsulated monitor description
Material order Supplier Batch Description mass Outside | Inside
numbe r nusber (mg) In diam diam | Length | Ident ! 7~ ~ents
0.100 wtl .508 mm diam wire, 3.71 + .01
Co/Al Sig. Cohn Bar 16 «79 mm OD ri ea. NA 1 . angs
508 ma diam v!r-, 10.95 » .05
Fe MRC 26/7392 2.79 mm 0D ria ea. NA T 2 rings
508 we diam wire, 12,70 + .1
Ni _MRC 28/1779 | 2.79 wm 0D ri ea. NA T |2 rings
.508 am diam u!u, 7.15 ¢ .05
Ti MRC 22/2117 2.79 mm OD <i ea. NA T 2 rings
0.173 wel | 508 mm di.a w!u. 3.67 + .02
Ag/Al Rx, Exp. 620 2.79 sm OD rin ea. NA T 2 rings
.$§ mm diam v!n.
Cu MRC 29/25689 | 2.79 am OD coil 205.8 NA
0.173 wt2 .508 mm diam wire, 3.67 + .02
Ag/Al Rx. Exp. 620 2.79 mm OD ri ea. NA B8 2 ri
.508 am dh.;a re, 7.15 ¢ .c‘sJ "
Ti MRC 22/21m 2.79 mm OD tin‘ ea. NA B 2 rings
508 mm diam wire, 12.70 + .1
Ni MRC 28/1779 | 2.79 wm 0D ri ea. Na B |2 rings
.508 mm diam v!u. 10.95 ¢+ .05
Fe MRC 26/7392 2.79 am 0D ring ea. NA B 2 rin
0.100 wtl 508 mm diam wire, 3.71 + .01
Co/Al Sig. Cohn| Bar 16 | 2.79 mm OD ring ea. NA B |2 riogs |
111"0: NpO2
36-0516-8 _ORNL 83-1 457 mm diam oxide wire 7.694 V | 1.27 em| .79 mm | 8.76 462
237yp
6.797
238yg, V02
36-0516-A ORNL 82-D-238 | 457 mm diam oxide wire 9.338 . 1.27em| .79 wm | 8,00 2
8.23)

[ 4 G |
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LOCATION K“( HSST Simulator Hole 9, Slot 3 (Back)

Table A.12,

ST 1(

CONTAINER IDENTIFICATION

L1

0.

e
|
|
{
!
|
l
|
.l
%
!

INER MATERIAL

srder | Supplier Batch
numsber t

Purchase | 1
|
|

number =
100 wel] S(Aﬂ

Co/ Al

2
'

|
e s:m
* S\)!!
N1 |
e ms
Tx | 2
73 wtl ! T ‘)()
A‘ Al . " ' *
‘na
29/25689 |
| Sub
| 2 .9
: 4

v'l:
A‘ A‘
|
Ti

HSST Neutron Spectral Characterization

ESBEBS!i!SHIEIiBi:I!I!

Data Sheet for FRDS No.

117

Exprriments, Run No, 2, South Side

SET IDENTIFICATION

ORNL-V3

LINER DIMENS IONS 0.48 ci

Material
Description mass |

diam wire, ]
0D ring NA
diam vire,

diam wvire, |

0D ring NA

diam vire, 0

D ring a. NA

diam wire, )2

0D ring a. NA

Ll wire,

) coil 214, | NA

diam wvire, 02 |
l.f\! | . NA

jiam wire,

Lam wi
NA

| NA

(mg) ‘,I".
71 + 011 1

‘!!‘r,:‘ | :. NA“

) ring o | NA |

L!'n(‘l)'“)."'"" msonitor
| Outside
diam

T

|

4

f

l.h-\rv* C

|

1




Table A.13, Data Sheet for FRDS No. 118

TEST Kjc HSST Neutron Spectral Characterization Experiments, Run No. 3, North Side Page 13 of 14
LOCATION K ¢ HS3T Simulator Hole 6, Slot 3 (Back)
CONTAINER IDENTIFICATION 83-118T SET IDENTIFICATION ORNL-V3
LINER MATERIAL Gd LINER DIMENSIONS C.48 cw OD x 0,30 cm ID x 2.3 cm
Purchase Material | Encapsulated monitor description
Material order Supplier Batch Nescription macs Outside | Inside
number number (mg) In diam diam | Length | Ident { Comments
0,100 wtX 7,508 mm dianm wire, 3.71 « .01
Co/Al Sig. Cohn Bar 16 | 2.79 wa 0D rh, NA T 1 ring
. mm diam wire, 10.95 s 05|
Fe MRC 26/7392 2.79 ma OD ri ea. [ NA T 2 rings
+508 mm diam wire, 12,70 + .1
Ni MRC 28/1779 .79 mm OD rin, ea. NA 3 2 rings
500 un diom vl re, 705 + .05 |
Ti MRC 22/2117 2.79 mm OD rin ea. NA T 2 rings
0.173 wt2 .508 mm disn -!rc. 3.67 ¢+ .02
1 Rx, Exp. 620 2,79 = OD ring ea. NA T 2 cings |
“u8 mm diam wire,
Cu _MRC 29/25689 | 2.79 wm OD coil 214.9 NA
0.173 weX .508 mm diam wire 3.67 + .02
Ag/Al Rx. Exp. 620 2.79 mm OD rin ea. NA ] 2 rings
S8 en dism v . 7.05 + 63"#'
Ti MRC 22/211 2,79 mm OD r' o ea. NA 8 2 riogs
.508 mm diau vire, 12,70 + .1
Ni MRC 28/1779 2.79 mm OD rin, ea. NA B 2 rings
.508 mm diam wire, 10.95 ¢ .05
Fe MRC 26/7392 2.79 mm OD ri% ea. NA 8 2 rings
0.100 wt2 508 mm diam wire, 3.71 + ,01
Co/Al Sig. Cohn| Bar 16 | 2.79 mm OD ring ea. NA B |2 rings
36-0516-8 _ORNL 83-1 J457 mm dism oxide wire 7.286 VI|1.27mm| .79 am| 8.76 460
237y
6.6“’
zl.uoz o
36-0516-A ORNL 82-D-238 | .457 mm diam oxide wire 8.283 VI11.27am| .79 ws 8.00 #10
A - .1 !T
k.- 7.303

1=V



Table A.14, Data Sheet for FRDS No. 119

TFST Kic HSST Neutron Spectral Characterization Experiments, Run No. 3, North Side

LOCATION KiC HSST Simulator Hole 6, Slot | (Froot)

i
CONTAINER IDENTIFICATION - 83-119T S IDENTIFICATION JRNL-V3

LINER MATERIAIL . Gd DIMENS ION 0.48 ce OD »

|
Purchase ! Material
T

T

| \
Encapsulated monitor description

| Encap ] £

| Outside | Inside | |

Material | rde | Supplier | Description mass

am wire, i .Hy T 7
ring | iNA +

ilam wire, 05 !

|
|
r
| 0.100 wt
! Co/Al | Sig. Cohn

Fe ring v | NA
diam wire,

ring | . NA
lam wire, . .

ring | a. NA
Lam wire i< | |

ring | a. | NA |
iam wire,

il 4L.F | NA

am wire, .

ring | NA

29/25689

620
Lam wire, |

ring . ‘NA
am wire,
N: ring . ‘NA
1am wire, ) .

ing | . NA
A wire,

ring

Fe
0.100 wt2
Co/Al

mm
ouTn
-«
am
min
o (
| <
om
n
mn
mm <
mIn
mo
an (
am <
@in
mm
oo
mm
mm (
inm
an

237y
NpO2 ]
36-0516-B ( L | -1 " / ] xide wire |

numbe r ln‘7 In diam diam ionsrhi fdeat
4
] -

rings

rings

rings




APPENDIX B

IRRADIATION DATA




165-F

October 13,

October 27,

B-1
ORR CORE
Core location —>

Element identification —>
Initial 235y mass (g) —

A-3

T-365
285

235y mass (g) at start of cycle el 2R -

A-3

T-382
285
220

B-3

CLE-202 | CLE~203
336 326
239 140

B-9

NLE-201
340
265

c-2 Cc-3

T-415 IR
285
285

c-9

Be

D-2 D-3

T-372
285
214

D-9

Be

E-2

T-363
285
217

F-2

Be

G-2

Be

*Control rod location.

Loading for Simulator Run No, 1.




Fig. B.2,

Core Loading for Simulator Run No. 2.

ORR CORE
Cycle 165-G Core location —> | A-3
Start October 28, 1983 Element identification —> | T-365
Initial 235y mass (g) —> | 285
End November 9, 1983 235y mass (g) at start of cycle —> | 221
POOL
W
[A-1 A-2 A-3 A-4 A-5 A-6 A-7 A-8 A-9
Be Be T-387 T-408 T-418 T-419 T-370 Be Be
285 285 285 285 285
220 266 285 285 219
B-1 B-2 B-3 B-4% B-5 B-6%* B-7 B-8 B-9
Be NLE-201 | CLE~203 | U-021 T-358 U-022 T-337 1s0 CLE-202
340 326 167 285 167 285 336
258 130 46 203 48 180 222
c-1 c-2 c-3 Cc-4 C-5 Cc-6 c-7 c-8 c-9
Be T-420 | IR cS1-202| IR NSI-202| IR T-421 | Be
285 339 340 285
285 148 149 285
D-1 D-2 D-3 D=4% D-5 D-6% D=7 D-8 D-9
S| Be T-362 T-360 u-028 T-40% u-029 T-401 T-373 Be
285 285 167 285 167 285 285
217 218 100 267 99 241 218
E-1 E-2 E-3 E-4 E-5 E-6 E-7 E-8 E-9
Be T-392 MFE T-402 IR T-379 MFE T-410 Be
285 4A 285 285 4B 285
218 228 221 266
F-1 F-2 F-3 F~4% F-5 F-6% F-7 F-8 F-9
Be Be T-271 U-019 T-374 U-020 T-321 Be TRIGA
265 167 285 167 285 LEU
172 22 222 24 171
G-1 G-2 G-3 G-4 G-5 G-6 G-7 G-8 G-9
Be Be Be Be Be Be Be Be Be
*Control rod location.
E




B-3
ORR CORE

167-B Core location —> rg:jJA_

March 2, 1984 Element identification —> | T-365
Initial 235y mass (g) — 285
March 7, 1984 235y mass (g) at start of cycle —> 221

A-3 . A-7

T-398 T-389
285 285
196 196
B-3 B-7

BSI-201 BS1-202
340 340
207 215

c-3 c-7

*_ontrol rod elements.

Fig. B.3., Core Loading for Simulator Run No. 3.




B-4

Table B.l. Irradiation Data for Simulator Run No. 1

Controld
MWh MWh rod

Date Time Hours inst. heat position
Oct. 17, 1983 8:00 - 12:00 16 480.0 478,60 51.36
Oct. 18, 1983 12:00 - 12:00 24 720.0 716.28 51.54
Oct. 19, 1983 12:00 - 12:00 24 720.0 712.68 52.76
Oct. 20, 1983 12:00 - 12:00 24 720.0 711,52 53.82
Oct. 21, 1983 12:00 - 12:00 24 720.0 714,28 54.94
Oct. 22, 1983 12:00 - 12:00 24 720.0 717.32 55.91
Oct., 23, 1983 12:00 - 12:00 24 720.0 715.00 57.28
Oct, 24, 1973 12:00 - 12:00 24 720.0 715.04 58.42
Oct. 25, 1983 12:00 - 12:00 24 720.0 715.76 59.72
Ozt. 26, 1983 12:00 - 12:00 24 720.0 714,12 61.00
0 t. 27, 1983 12:00 - 4:00 4 120.0 117.44 62,32

aCentimeters withdrawn at midnight on given date for "ganged" control rods
in B and D rows, control rods in F row fully withdrawn (see text, page 5).

Average Inst, Power 30 MW

Average Heat Power 29.78 MW

Core Cycle 165-F

Simula’or Insertea October 17, 1983, 10:54 1.m.

React r Scrammed with Simulator Inserted October 27, 1983, 4:00 a.m,
Dur.itinn of Irradiation 839,160 seconds.



B-5

Table B.2. Irradiation Data for Simulator Run No. 2

Controld
MWh MWh rod

Date Time Hours inst. heat position
Oct, 31, 1983 8:00 - 12:00 16 480.0 472.88 56.52
Nov. 1, 1983 12:00 - 12:00 24 720.0 714,12 57.86
Nov. 2, 1983 12:00 - 12:00 24 720.0 714.75 59.14
Nov. 3, 1983 12:00 - 12:00 24 726.0 717.:8 60.68
Nov. &4, 1983 12:00 - 12:00 24 719.2b 717.54 62.00
Nov, 5, 1983 12:00 - 12:00 24 720.0 719.72 63,72
Nov. 6, 1983 12:00 - 12:00 24 720.0 718.96 66 .65
Nov. 7, 1983 12:00 - 12:00 24 720.0 719.28 71.25
Nov. 8, 1983 12:00 - 12:00 24 720.0 723.08 74,93

8Centimeters withdrawn at midnight on given date for "ganged" control rods
in B and D rows, control rods in F row fully withdrawn (see text, page 5).

bget back to 19 MW, back to 30 MW in six minutes.

Average Inst, Power 30 MW
Average Heat Power  29.89 MW

Core Cycle 165-G

Simulator Inserted October 31, 1983, 9:03 a.m.

Reactor Scrammed with Experiment Inserted November 8, 1983, 12:00 midnight,

Duration of Irradiation 745,020 seconds.



Table B.3. Irradiation Data for Simulator Run No. 3

Controld
MWh rod
Date Time heat position

March 3, 1984 4:00 12:00 . 240,35 40,66
March 4, 1984 12:00 12:00 720.0 718.72 41,38
March 5, 1984 12:00 12:0C 720.0 714,12 41.78
March 6, 1984 12:00 12:00 720.0 715.24 42.32

March 7, 1984 12:00 8:00 249,0 239.76 42.87

acent imeters withdrawn at midnight on given date for "ganged" control rods
in B and D rows, control rods in F row fully withdrawn (see text, page 5).

Average Inst, Power 30 MW

Ave''.ge Heat Power 29.86 MW

Core Cycle 167-B

Simuvlator Inserted March 3, 1984, 4:25 p.m.

Simulator Retracted March 7, 1984, B:26 a.m.
Dur:tion of Irradiation 316,860 seconds.




APPENDIX C

EXPERIMENTAL RESULTS




ORNL DWG 84-12177

LABELING CONVENTION
FOR THE
SOUTH POSITION
IS MIRROR IMAGE
ABOUT THE Y-Z PLANE

Fig. C.l. Gradient Wire Labeling Convention for
Simulator in the North Position.




c-2

Table C.1. Experimental Results from Run No. |

Coordinates Saturation

Activity asctivity

Monitor X Y z Bq/mg Bq/atom

1D Reaction (cm) (cm) (cm) @ E0I @ 30 mw
1-LW1-01 Fe54 (n,p) Mn54 -6.507 14,391 24.448 2,.42E+03 1.83E-13
1-LW1-03 Fe54 (n,p) Mn54 -6.507 14.391 19.367 3.03E+03 2.29e-13
1-LW1-05 Fe54 (n,p) Mn54 -6.507 14,391 14.287 3.59E+03 2.71e-13
1-LW1-07 Fe54 (n,p) Mn54 -6.507 14.391 9.207  3,.96E+03 2.99e-13
1-LW1-09 Fe54 (n,p) Mn54 -6.507 14,391 4,127 4. 20E+03 3,17E-13
1=LWl=11l Fe54 (n,p) Mn54 -6.507 14.391 -0.952 4.20E+03 3.17g-13
I1=Lwil=13 Fe54 (n,p) Mn54 -6.507 14.391 -6.032 4.12E+03 3.11g-13
1-LWil=15 FeS54 (n,p) Mn54 -6.507 14.391 -11.112 3.81E+03 2.88E-13
1=LWl=17 Fe54 (n,p) MnS5¢ -6.507 14.391 -16.192 3.39e+03 2.56E-13
1-1Wi=19 Fe54 (n,p) Mn54 -6.507 14.391 -21.272 2.70E+03 2.04g~-13
1-LWl=21 Fe54 (n,p) Mn54 -6.507 164.391 -26.352 2.04E+03 1.54-13
1-LW2-01 Fe54 (n,p) Mn54 «14,762 14,390 24 .448 1.85E+03 1,40E~13
1-LW2-02 Fe54 (n,p) Mn54 -14.762 14.391 21.907 2.10E+03 1.59e-13
1-LW2-03 FeS54 (n,p) MnS4 ~14.762 14.391 19.367 2.36E+03 1.78e-13
1-LW2-04 Fe54 (n,p) Mn54 ~14.762 14.391 16.827 2.59E+03 1.96E-13
1-LW2-05 Fe54 (n,p) Mn54 -14,.762 14.391 14.287 2,.79E+03 2.11E~13
1-LW2-06 Fe54 (n,p) Mn54 -14.762 14,391 11.747 2.91E+03 2,.20E-13
1-LW2-07 Fe54 (n,p) Mn54 ~14.762 14,391 9.207 3.07e+03 2.32e~13
1-1LW2-08 Fe54 (n,p) Mn54 -14,762 14.391 6.667 3.13E+03 2.37E-13
1-LW2-09 Fe54 (n,p) Mn54 -14.762 14.391 4.127 3.21E+03 2.43E-13
1-LW2-10 Fe54 (n,p) Mn54 -14,.762 14.391 1.587 3.22E+03 2.437-13
1-LW2-11 FeS4 (n,p) MnS&  =-14.762 14.391 =-0.952 3.27E+03  2.47E-13
1-LW2~-12 Fe54 (n,p) Mn54 -14.762 14.391 -3.492 3.18E+03 2.40E-'3
1-1LW2-13 FeS54 (n,p) Mnd4 -14,762 14.391 -6.032 3.14E+03 2.37e~13
1-LW2-16 Fe54 (n,p) MnS&  =-14,.762 14.391 -8.572 3.05E+03  2.30E-13
1-1W2-15 Fe54 (n,p) MnS4 ~14.762 14.391 ~-ii.ii2 2.94E+03 2,228-13
1-LW2-i6 Fe54 (n,p) Mn54 ~14.762 14.391 -13.652 2.74E+03 2.07g-13
1-LW2-17 Fe54 (n,p) MnSé -14,.762 14.391 -16,.192 2.59E+03 1.96E-13
1-LW2-18 Fe54 (n,p) Mn54& ~14.762 14.391 -18.732 2.33E+03 1.76E-13
1-1N2-19 FeSé (n,p) MnS6  ~14.762 14.391 -21.272 2.11E¢03  1.592-13
1-LW2-20 FeS54 (n,p) Mn54 -14.762 14.391 -23.812 1.84E+03 1.39E~-13
1-LW2-2]1 FeS54 (n,p) Mn54 -14,.762 14,391 -26.352 1.59E+03 1.20E~-13
1-LW3-01 Fe5 (n,p) MnS54 -23.017 14,391 24,448 1,11E+03 8,.39E-14
1-LW3-03 Fe54 (n,p) MnS54 -23.017 14.391 19.367 1.43E+03 1.08g-13
1-LW3-05 FeS54 (n,p) Mn54 -23.017 14,391 14,287 1.64E+03 1.24E-13
1-1'3-07 Fe54 (n,p) Mn54 -23.017 14.391 9.207 1.83E+03 1.38g~13
1-L13-09 Fe54 (n,p) Mn54 -23.017 14.391 4,127 1.96E+03 1.48E-13
1-LW3-11 Fe54 (n,p) Mn54 -23.017 14.39) -0.952 1.90E+03 1.64E-13
1-LW3-13 Fe54 (n,p) Mn54 -23.017 14.391 -6,032 1.86E+03 1.41E-13
1-1LW3~15 FeS54 (n,p) Mn54 -23.017 16.391 -11.112 1.72E+03 1.30E-13
1=LW3-17 7e54 (n,p) Mn54 -23.017 14.391 -16.192 1.51E+03 1.14E-13
1-LW3-19 Fe54 (n,p) Mnd4 -23.017 14,391 -21.272 1.26E+03 9.52E-14
1-LW3-21 Fe54 (n,p) MnS54 -23.017 14.39]1 -26.352 9.26E+02 7.00E-14



Table C.1l. (continued)

Coordinates Saturation
Activity Activity

Bq/mg Bq/atom
1D Reaction ( ( 2 FOIL @

Monitor

~LW4~15

~LWé-11 ' Mn54
~LW&-07 Mn54
| -LW4-03 MnS54

.631 6.667 6.68E+02
4.631 ~3.492 6.93E+02
631 ~13.652 5.95e+02
.631 -23.812 .07E+02

|
NRNNN

~LW6-04 { Mn54
~LwW6-08 ( Mnb54
~LW6~-12 { MnS54
-LW6~16 (n,p) Mn54
1 ~LW6~-20 n,p) MnS4

631 16,827 56E+02
.631 6.667 . JLE+02
631 ~3.492 S0E+02
631 ~13.652 .95E+02
.631 ~<23.812 L06E+02

&

&

-

MNNN NN
t &

MnS54
MnS4
MnS54
mnS4
Mn54

| -LW7-04
1 -LW7-08
1=-Lw/?

o

.631 16, . I5E+02
.631 6.667 JLE«02
631 3. 48 ATE«02
631 ~13, .90E+02
631 -23.8] .2TE+02

©
&8

‘

RN NN
&

v owv

.

MnS4 -3.17 14.4710 -7, LI96E+0)
MnS4 715 A7 -7 . T .Bl1E+0)}

MnS54 . 255 14, D -7.700 3. 70E+03
) MnS4 795 14.470 -7.700 }.35E+0)
~MwW1-05 p) Mn54 ’ ‘ 14 .47 7. .03E+03

| ~MW 1l -06 | Mn54 15. y 14, ) o . S8E+03
| ~MWl-07 (n,p) Mn54 18.41 14, ) . ) . 25E+03
| -MWl-08 { ) Mn54 -20. 14.470 ~7. N .92E+0)

MWl 9 n,p’) Mnds

_—— AN NN

3
YW F ’

Fed4 LOTE-O0)
63E+03 .2JE~13
1.26E+03 .52E-14
.82E+02 7.428-14
T4E+02 .85E~14
. 16E+02 65E-14
4.47E+02 3BE-14

FeS4
FebS4

oo

'
o

Fe54

'
>

FeS4
Fe54
FeS54

'
o

FeS54
FeS4
FCS%
Fed54
FeS4
FeS4
FeS4

. T2E+03 06E~-1]

16E+0] 63E-1)

1.66E+0) L25E-13

’ ’ ) .31E+0) 90E~-14
0.741 15 LJIE«0) BHIE-14
011 815 7. 94E+02 5.00E~14
. 28] ¢ .03E+02 LIGE-14

NRNNNNNN

Feb4
FeS54
Fe54
Fed4
Fe54
FQ‘)»
FeS54

661 ~15, «JLE+0] .J7E~13
931 ~15.1 1.79E+03 .J5E-13
8.201 ~15.1 1.41E+0) 1.07e~-13
L71 ~15. / | .0BE+0] I6E~14
741 ~15,187 LALE+02 JHE~14
011 ~15. .S2E+02 L93E-14
.281 ~15.187 .01E+02 .ISE~14

NRNNNNNN




Cc-4

Table C.1. (continued)

Coordinates Saturation

Activity activity

Monitor Bq/mg 8q/atom
1D Reaction ( ) (cm) @ EOI @ 30 MW

1-106COT Co59 (n,Y) Cob0
1-106FET Fe54 (n,p) Mnd4
1-106NIT Ni58 (m,p) Co58
1=-106TIT Ti46 (n,p) Scéé
1-106NP Np237¢(n, £) Zr95
1-106NP Np237(n,f) Rull3
1 -106NP Np237(n,f) Csl}?
1-106NP Np237{n,f) Bal4l
1-106CU Cubl (n,a) Cobl
1-1060 U238 (n,f) Zr95
1-1060U U238 (n,f) Rul0l
1-1060U U238 (n,f) Csl3?
1-106U U238 (n,f) Bal4o
1-106TIB Ti46 (n,p) Scik
1-106NIB Ni58 (n,p) Co58
1-106FEB Fe54 (n,p) Mn54
1-106COB Co59 (n,y) Cc O

. 78E+03 .85e-11
. 7SE+03 .08E-13
. TBE+05 .82E-13
. 10E+03 69E-14
. 88E+05 .J1E~11
. 16E+05 JA0E~1]
. J9E+03 1.32e~11
. TGE+05 .0lE~1]
.97E+01 I1E~1S
L6TE+04 .29E-12
LG0E+04 +J6E-12
.27E+02 IBE-12
LAOE+04 .37E-12
.13E+03 LTIE-14
LB6E+05 JI5E-13
.82E+03 13E-13
LB7E+03 A0E-11
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1 -108NP Np237(n,£) Zr95
1=10"NP Np237(n,f) RulOl
1-108NP Np237(n,f) Cslld?
1-108NP Np237(n,f) Baldl
1-108CU Cubl (n,a) Cob0
1-108U U238 (n,f) Zr95
1-108U J238 (n,f) RulO3 .B0E+03
1-108y U238 (n,f) Csl}? LASE+O]

VR 18 n § Rallk «14 76 1 R 39" £9g

o

LABEA04
ATE+04
.07E+02
89E+05
L93E+00
.28E+03

.BlE~12
LO6E~12
.1B8E~-12
.3J1E~12
A7E~16
.53E~-13
.J71E-13
H6E~13
L4BE-11
J4lE~15
JA2E-14
L65E~-14
. 26E~11

N WS- e
MNNNNW S

+04
LGLE-02
23E+04
.83E+02
L02E+02

Tid6é (n,p) Scéé
1-108NIB NiS8 (n,p) Co58
1-108FEB Fe54 (n,p) Mn54
1-108C0B Co59 (n,Y) Cob0

® & W
N WP

1-199FET Fe54 (n,p) Mn54 . 4. ’ L49E+0]
1-109NiT Ni58 (n,p) Co58 b. 14, . . 39E+05
1=109TIT Ti4b6 (n,p) Scéé . . . .B86E£+03
1 =109NP Np237(n,f) Zr95 15,7 . . ,64E+05
1-109NP Np237(n,f) RulO3 o7 E .69E+05
1 -109NP Np237(n,f) Csll? . 14, . .18E+0)
1-109NP Np237(n,f) Baldl : 14, L<IE#05
1-109CU Cub3 (n,a) Cob0 . . . 55E+01
1-1090 J238 (n,f) 2r95 . . 1 ,60E+04
1-109vU J r,f) Rul03 . h. ] .B5E+04
1-109U ) n,f) Cslld? v . .072+02
1=1090 2 (n,f) Bal4l . 14. > LS8E+04

.B8E~-1)
.52E-13
.IBE-14
ALE-L]
A9E-11
.21E~11
.10E-11
+12E-15
.08E-12
14E-12
.16E~12
«LE~-12

e e YN




Table C.1l. (continued)

Coordinates Saturation
Activity activity
Bq/mg Bq/atom

ID Reaction (cm) ) (cm) @ Eo1 @ 30 MW

Monitor

1-111COT Co59 (n,Y) Cob0 . b . 05E+02
I=111FET Fe54 (n,p) Mn54 14, 3. A, 4E+02
1-11INIT Ni58 (n,p) Co58 14, . . .B3E+04
I=11ITIT Ti46 (u,p) Scéé 14, . . .06E+02
1-111NP Np237(n, £) 2rS5 4. . . . TIE+04
I-111NP Np237(n,f) Rul0} . ‘ .907 7.92E+04
I-111INP Np237(n,£f) Csl}? . . . . J6E+02
l-111NP Np237(n,f) Bal4l ; . .907 . 19E+05
I-11llcu Cubl (n,a) Cobl : . . . 28E+00
1-111v U238 (n,f) 2r95 16, ‘ N . 15E+03
l-111v U238 (n,t) RulO3 14, " . 745 .69E+03 .27E~13
1-111U U238 (n,f) Csl)? s. 5 .J2E+01 .32E-13
1-111v U232 (n,f) Baldl 14, " 15. . 29E+04 J1E-13

J99E~11
LA3E-14
LA9E- 14
.92E~15
L29E~-12
.S0E~12
LAS5E-12
.B4E~12
.B8E-16
A2E~13

NN WWWWWEeE W
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Table C.2, Experimental Results from Run No, 2

Coordinates Saturation

Activity activity

Monitor X Y z Bq/mg Bq/atom

1D Reaction (cm) (cm) (cm) @ EoI @ 30 MW
2-LW2-01 Fe54 (n,p) MnS54 164,762 14,391 24,448 1,.72E+03 1,46E~13
2-1W2-0", Fe54 (n,p) Mn54 14,762 14,391 16.827 2.31E+03 1.96E~13
2-1LW2-07 Fe54 (n,p) Mn54 14.762 14.391 9.207 2.68E+03 2.27E-13
2-LW2-10 Fe54 (n,p) Mn54 14,762 14,391 1.587 2,.85E+03 2.41E-13
2-LW2-i3 Fe54 (n,p) Mn54 14,762 14.391 -6.032 2.72E+03 2.30E-13
2-LW2-16 Fe54 (n,p) Mn54 14,762 14.391 -13.652 2,44E+03 2,.07E-13
2-LW2-1% Fe54 (n,p) Mn54 14.762 14,391 -21.272 1.81E+0) 1.53E-13
2-LW2-21 Fe54 (n,p) Mn54 14.762 14.391 -26.352 1.34E+03 1.13e~13
2-MW1-01 Fe54 (n,p) MnSé4 3.175 14,470 =7.700 3.478+03  2.94E-13
2-MW1-02 Fe54 (a,p) MnS4 5.715 14.470 =7.700 3.44E+03 2,91g-13
2-MW1-03 FeS4 (n,p) MnS4 8.255 14.470 =-7,700 3.238+03  2.74E-13
2-MW1-04 FeS4 (n,p) MnS4 10,795 14.470 =7.700 2.91E+03  2.46E-13
2-MW1-05 Fe54 (n,p) Mad54 13,335 14.470 -7.700 2.70E+03 2.29E-13
2-MW1-06 Fe54 (n,p) Mn54 15.875 14.470 =7.700 2.41E+03 2,.04E-1)
2-MW1-07 Fe54 (n,p) Mn54 18,415 14.470 =-7.700 2.11E+03 1.79€-13
2-MWi-08 Fe54 (n,p) Mn54 20.955 14.470 =7,.700 1.75E+03  1.48E-13
2-MW1-09 Fed4 (n,p) Mn54 23.495 14.470 =-7.700 1.47E+03 1.25€e-13
2-115FET Fe54 (n,p) Mn54 14.762 14.856 -14.399 2.15E+03 1.82e~13
2-115NIT Ni58 (n,p) Co58 14,762 14.856 -14,501 1.41E+05 2.50E-13
2-115TIT Ti46 (n,p) Scéé 14,762 14,856 -14.602 1.61E+03 2.31E-14
2-1150P Np237(m,f) Zr95 14,762 14.856 -14.907  1.44E+05 1.128-11
2-115NP Np237(n,f) RulO3 14.762 14.856 -14.907 2.37E+05 1.17e~-11
2-115NP Np237(n,f) Csl3? 14.762 14.856 -14.907 1.09E+03 1.25e-11
2-115NP Np2317{n,f) Baldl 14,762 14,856 -14.907 6.09E+05 1.17e-11
2-115CU  Cu63 (n,a) Co60 14,762 14.856 -15,199 2,22E+01 1.10E-15
2-115vV U238 (n,f) 2r95 164.762 14,856 -15.745 1.228+04 1.05e-12
2-1150U U238 (n,f) RulO3 14.762 14.856 -15.745 2.53E+06 1.12E~-12
2-115v U238 (n,f) Csl37 14.762 14.856 ~15.745 8.94E+01 1.09e-12
2-115v U238 (n,f) Bal4l 16,762 14.856 ~15.745 6.42E+04 1.158-12




Table C.3. Experimental Results from Run No. 3

Coordinates Saturation
Activity activity
Bq/mg Bg/atom

Reaction { ) ( ) @ EOI @ 30 MW

3-LWi-01 . 26, .B0E+02
3-LWl1-03 " . 1,02E+03
3-LWi-05 ) . " 1.31E+03
3-LWi-07 n,p) .507 13,091 .20 1.51E+03
3-LW1l-09 ( ) 5.507 3.091 A2 1.76E+03
J-Lwl-~1l (n,p 307 13.091 0. 1 .87E+03
3-Lwi-13 307 13. .032 L99E+0]
J-LWil-15 .50 13.091 ~11.11 1.95€+03

.55E~13
.02E~13
60E~-13
L99E~13
A49E~-13
.71E~13
.95e~13
.87E-13
.61E~13
.29€-13
.T0E~-13
.JOE~13

J-LWl=-17 (n,p) .507 13,091 . .82E+03
J-LWi-18 {n,p) 507 13.0 18,732 1.66E+03
3-LW1-20 n,p .507 13.091 -23.812 1.36E+03
3-LWl-21 (n,p) b 13.091 . 1. 16E+03

NN WWWWWWNNN -

}-Lw2-01
3-Lw2-02
3-Lw2-03
J-LW2-04
3-Lw2-05
J-LW2-06
3J-LwW2-07
3-Lw2-08

Lw2-09
3-LW2-10
J-Lw2~11 1.60E+03
J-LW2~-12 1.59E+0)
J-LW2 13 (n,p) 164,762 13.091 -6.032 1.66E+03

.68E+02
.60E+02
.85E+02
1.ClE+03
1.10E+0)
.21E+03
1.30E+03
1.37E+03
1.46E+0)3
1.51E+03

.32E~13
.31E-13
.75E~-13
.00E-13
.18E~13
.40E-13
.58E~13
+72E~13
.89E-13
.99E-13
.17E-13
.15€~-13
.29E~-13

252-11%
.25E~13
.07e-13
.95€~-13
.68E~-13
+50E~13
«24E~13
91E-13

(n
n:
n

(n

(n,
n,
n
n,

({n

(n

TYTVYvYTvYvTvYvv9Ov9vTvYYTvVY9PvYTw

29
-v

.H4E+0]
1.55E+03
1.49E+03

+35E+03
1,26E+03
1.13E+03

.B4E+02

ARNNNNWWWWWWNNNNN NN - -

.B2E+02 JS6E-14

( N . 29E+02 +25e-13

3-LW3-05 ( ) 017 ] . . JRE+D2 1.53e-13
3-LwW3-07 ( .01 13. 0 +95E+02 J7E-13
3-LwW3-09 (n, .0l 13. 127 1.00E+03 .98E-13
J-Lwi-11 ( 017 13, 0.95] 1.07E+03 +128-13
3-LW3~13 ) .0l 13. .0 .08E+03 14E~-13
J-LW3-15 (r 23.01 13.091] . | .07E+03 12E-13
J~LW3-17 { ) . 13.091 o .81E+02 +E-1]
J-LW3-19 ( .01 13, . . 26E+02 1.64E~13
J~-LW3-21 ( . . 22E+02 +23E-13
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Table C.3. (continued)

Coordinates Saturation

Activity activity

Momitor X Y z Bq/mg Bq/atom

10 Reaction (em) (cm) (em) @ EoI @ 30 MW
3-LW4~-01 Fe54 (n,p) Mn54 -2.936 23,331 24.448 1 .46E+02 2.89E-14
3-LwW4-03 Fe54 (n,p) Mn54 -2.936 23,231 19,367 1.88E+02 3.73E-14
3-LW4~05 Fe54 (n,p) Mn54 -2.936 23.331 14.287 2,20E+02 4.36E-14
3-LW&-07 Fe54 (n,p) Mn54 -2.936 23.331 9.207 2,59E+02 5.14E~14
3-LW4-09 Fe54 (n,p) Mn54 -2.936 23.331 4.127 2.98E+02 5.91E-14
3-L94~11 FeS54 (n,p) MnS54 -2.936 23.331 -0,952 3.20E+02 6.34E-14
3-LW4-13 Fe54 (n,p) Mn54 -2.936 23,331 -6.032 3.18E+02 6.30E-14
3-LW&4~15 Fe54 (n,p) Mn54 -2.936 23.331 ~-11.112 3.11E+02 6.176~14
3-LW4-17 Fe54 (n,p) Mn54 -2.936 23.331 -16.192 2.91E+02 5.77E-14
3-LW4~-19 Fe54 (n,p) Mn54 -2.936 23,331 -21.272 2.47E+02 4,.90E~-14
3-LW4-2]1 Fe54 (n,p) Mn54 -2.936 23.331 -26.352 1.97E+02 3.91E-14
3-LW5-01 Fe54 (n,p) Mn54 -10.635 23,331 24.448 9,40E+01 1.86E~14
3-LW5-03 Fe54 (n,p) Mn54 -10,635 23.331 19.367 1.35E+02 2.68E-14
3-LW5-05 Fe54 (n,p) Mn54 -10.635 23.331 14.287 1.61E+02 3.19e-14
3-LW5-07 FeS54 (n,p) Mnd54 -10.635 23.331 9.207 1.90E+02 3.77e-14
3-LW5-09 FeS54 (n,p) M54 -10.635 23.331 4,127 2.07E+02 4.10E-14
3-LW5~11 Fe54 (n,p) Mn54 -10.635 23.331 -0.952 2.26E+02 4,4BE-14
3-LW5-13 Fe54 (n,p) Mn54 -10.635 23.331 -6.032 2.23E+02 4. 42E-14
3-LWS-15 Fe54 (n,p) Mn54 -10.635 23.331 -11.112 2.34E+02 4.64E-14
3-LW5-17 Fe54 (n,p) Mn54 -10.635 23.331 -16.192 2.056+02 4.06E-14
3-LW5-19 FeS54 (n,p) Mn54 -10.5835 23.331 -21.272 1.83E+02 3.63E-14
3-LW5-21 Fe54 (n,p) Mn54 -10.635 23.331 -26.352 1.38E+02 2.74E~14
3-LW6-01 FeS54 (n,p) Mn54 -18.890 23.331 24.448 7.50E+01 1.49E-14
3-LW6-03 Fe54 (n,p) Mn54 -i8.890 23.331 19.367 9.90E+0! 1.96E-14
3-LW6-05 FeS54 (n,p) Mn54 -18.890 23.331 64,287 i1.31E+G2 2.60E~14
3-LW6~07 FeS54 (n,p) Mn54 -18.890 23.331 9.207 1.47E+02 2.91E-14
3-LW6-09 Fe54 (n,p) Mn54 -18,890 23.331 4.127 1.65E+02 3.27e-14
3-iW6-11 Fe54 (n,p) Mn54 -18.890 23.331 -0,952 1.75E+02 J.47E-14
3-LW6~-13 Fe54 (n,p) Mn54 -18.890 23.33] -6.032 1.82E+02 3.61E~-14
3-LW6~15 Fe54 (n,p) Mn54 -18.890 23.331 -11.112 1.74E+02 3.45E-14
3-1LW6~17 Fe54 (n,p) Mn54 -18,890 23.331 -16.192 1.60E+02 3.17E-l4
3-LW6~19 FeS54 (n,p) Mn54 -18,890 23,331 -21.272 1.36E+02 2.70E-14
3-LW6~21 Fe54 (n,p) Mnd54 -18.890 23.331 -26,352 1.10E+02 2.18E-14
3-LW7-01 Fe54 (n,p) Mn54 -26.589 23,331 24,448 5,20E+01 1.03e-14
3-LW7-03 FeS54 (n,p) Mn54 -26.589 23.331 19.367 7.40E+01 1.47E-14
3-LW7-05 Fe54 (n,p) Mn54 -26,589 23.331 14.287 8.90E+01 1.76E-14
3-LW7-07 Fe54 (n,p) Mn54 -26.589 23,331 9.217 1.01E+02 2.00E-14
3-LW7-09 Fe54 (n,p) Mn54 -26.589 23,331 4,127 1.10E+02 2.1BE~14
3-LW7-11 Fe54 (n,p) Mn54 -26.589 23.331 ~0.952 1.23E+02 2.44E-14
3-LW7-13 Fe54 (n,p) Mn54 -26.589 23.331 -6.032 1.17E+02 2.32E-14
3-LW7-15 Fe54 (n,p) Mn54 -26.589 23,331 ~11.112 1,15E+02 2.28E-14
3-LW7-17 Fe54 (n,p) Mn54 -26.589 23,331 ~16.192 1.05E+02 2.08E~14
3-LW7-19 Fe54 (n,p) Mn54 -26.589 23,331 -21.272 9.00E+01 1.78E~14
3-LW7-21 FeS4 (n,p) Mn54 -26,.589 23.331 -26.352 6.90E+01 1.37E-14



Table C.3. (continued)

Coordinates Saturation
Activity activity
Bq/mg Bq/atom

Reaction ) @ EOI @ 30 MW

3-MW1-01 (n,p) Mn54
3-MW1-02 (n,p) Mn54
J-MW1-03 (n,p) Mn54
I-MW1-04 (n,p) MnS54&
J-MW1-05 (n,p) Mn54 1.71E+03
I-MW1-06 (n,p) Mn54 . .S4E+03
I-MWi-07 (n,p) Mn54 18, 13. Fa .40E+03
J-MW1-08 (n,p) Mn54 ). . . 1.22E+03
I-Mwi-09 (n,p) Mn54 13.17 . | .06E+03

.99E+03
.93E+03
.90E+03
1.78E+03

.95e~13
.83E-13
.T7E~13
.53E-13
.39E-13
.05E~13
. 78E~13
JAL2E-13
.10E~13
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3-Mw2-01 (n,p) Mn54 . A71 7. . 22E+02
3-Mw2-02 (n,p) Mn54 . . ¥e .58E+02
3-MwW2-03 (n,p) Mn54 . o . .97E+02
3 ~MW 204 (n,p) Mn54 . . . L49E+02
J-Mw2-05 (n,p) Mn54 ; . 7. .A17E+02
3 -MW 2-06 (n,p) Mn54 . . 7. .52E+02
3-Mw2-07 (n,p) Mn54 . 18, 7. 4.89E+02
J-Mw2-08 (n,p) Mn54 " 18, 7. L,51E+02
3-MW2-09 (n,p) Mn54 g 18,171 e .01E+02

.63E-13
. 50E-13
. JBE~13
. 29E-12
. 22E-13
.09E-13
. TOE-14
JHNE-14
.95E-14

0D D P e e b e

3-MW3-01 (n,y) Cob0
3-MwW3-02 (n,Y) Cob0
3-MW3-03 (n,y) Cob0
3-MW3-04 (n,Y) Cob0
J-MW3-05 (n,r) Cob0
J-MwW3-06 (n,Y) Cob0
J-MW3-07 (n,Y) Cob0
3-MW3-08 (n,Y) Cob0
3-MW3-09 (n,Y) Cob0

.87E+03 .J9E~10
.58E+03 .18E~10
.408+03 .04E-10
.32E+03 .83E-11
.18E+03 .79E-11
.11E+03 +27E~11
+96E+02 LA2E-11
.0BE+02 +J6E~-11
.08E+02 .02E-11

b -

23
23
23
23
23
23
23
23
23

® 0 O -

3-Swll-l (n,p) Mn54
3-SWll-2 (n,p) Mn54
3-SwWil-3 (n,p) Mn54
J-SWil-4 (n,p) Mn54
j-swWil-5 (n,p) Mn54
3-SWll-6 (n,p) Mn54
3-SWil-7 (n,p) Mn54

.36E+03 . T0E-13
.07E+03 12E~-13
+15E+02 1.62E~13
JALESO02 +28E-13
.96E+02 .B3E-14
.94E+02 .8lE-14
. 96E+02 .BIE-14
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J-SwWi2-1 {n,Y) Cob0 .35E+03 ,15E~10
J~-SWi2-2 (n,Y) Cob0 15 : 21E+03 O1E~11
3-SWi2-3 (n,¥) Cob0 . 16.901 ¢ 92E+02 . J9E~11
3-SWil2-4 (n,Y) Cob0 : 8.17 ¢ ALOE+02 +26E~-11
J-SWil2-5 (n,Y) Coé60 16. . ! . « J4E+02 LATE-L]
}-SWi2-6 {n,Y) Cob0 . s 181 .81 .11E+02 .JOE~11
3-SWl2-7 {n,Y) Cob0 . 1.9 . ].76E+02 . TBE~11

'
o
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Table C.3. (continued)
Coordinates Saturation
Activity activity
Monitor X Y z Bq/mg Bq/atom
10 Reaction (cm) (cm) (em) @ Eol @20 MW
3-119COT Co59 (n,v) Cob0 -14.762 13.556 -2.926 1.49E+03 1.11E~10
3-119FET Fe54 (n,p) Mn54 -14,762 13.556 -3.028 1.43E+03 2.84E-13
3-119NIT Ni58 (n,p) Co58 -14.762 13.556 =3.129 9.78E+04 3.98e-13
3-119TIT Ti46 (n,p) Scéé -14.762 13.55% <-3.312 1.09E+03 3.60E-14
3-1198P Np237(n,f) 2r95 ~14.762 13.556 -3.536 1.11E+05 1.98E~11
3-119NP Np237(a,f) Rul03 -14.762 13.556 ~3.536 1.84E+05 2.04E~11
3-1198P Np237(n,f) Baldé0 -14.762 13.556 -3.536 5.50E+05 2.21E~11
3-119CU  Cub3 (n,a) Cob0 -14.762 13.556 -3.828 1.45E+01 1.68E-15
3-119v U238 (n,f) Zr95 -14,762 13,556 ~4.374 B.66E+0]3 1.71E-12
3-119U U238 (n,f) RulO3 -14,762 13.556 ~4.374 1.75E+04 1.75€-12
3-119u U238 (n,f) Baldd ~-14.762 13.556 -4.374 5.08E+04 1.88E~12
3-119TIB Ti46 (n,p) Scéb -14,762 13.556 ~-4.425 1.08E+03 3.57e~14
3-119NI8 Ni58 (n,p) CoS58 -14.762 13.556 <4.526 9.8BE+04 4.02E-13
3-119FEB Fe54 (n,p) Mn54 -14.762 13.556 -4.628 1.45E+03 2.87e-13
3-119C08 Co59 (n,Y) Cob0 -14.762 13.556 ~4.729 1.55E+03 1.15e-10
3-118CO0T Co39 (n,Y) Cob0 ~14.762 22.591 =2.926 4.14E+02 J.LE 1
3-118FET Fe54 (n,p) Mn54 -14.762 22.591 -3.028 2.43E+02 4.BQi-l4
3-118NIT Ni58 (n,p) Co58 -14,762 22.591 -3.129 1.67E+04 6.7 V4
3-118TIT Tiké (n,p) Scéé -164.762 22.591 -3.312 1.73E+02 S.7.E~."
3-118NP  Np237(n,f) Zr95 -14,.762 22.591 -3.536 3.08E+04 5.482-i2
3-118NP  Np237(n,f) Rul03 -14.762 22.591 -3.536 5.126+064 5.68E-12
3-118NP Np237(n,f) Bald0d -14.762 22.591 ~-3.536 1.53E+05 6.07E-12
3-118CU Cub3 (n,a) Cob0 -14.762 22.591 -3.828 2.39E+00 2.78E~-16
3-118v U238 (n,f) 2r95 -14.762 22.591 -4.374 1.95€+03 3.85E-13
3-1180 U238 (n,f) Rul03 -14.762 22.591 ~4.374 3.72E+03 3.72e-13
3-118v U238 (n,f) Baldd ~14.762 22.591 -4.374 1.07E+04 3.96E-13
3-118TIB Ti46 (n,p) Scéé ~14,.762 22.591 -4.425 1.756+02 5.78E~15
3-118N1B Ni58 (n,p) Co58 -14.762 22.591 ~-4.526 1.67E+04 6.79E-14
3-118BFEB Fe54 (n,p) Mn54 -14.762 22.591 ~4.628 2.47E+02 4.90E-14
3-118COB Co59 (n,Y) Cob0 -14,762 22,591 ~4.,72% 4.26E+02 3.17e-11



Coordinates Saturation
—— Activity activity
Monitor . Y Bq/mg 8q/atom
ID Reaction cm) { @ EOI @ 30 MW

3-MT1-01
3-MT1-03
J-MT1-05
3-MT1-07
3-MT1-09
J-MT1~11
J-MT1-13
3-MT1~-15
J-MT1-17
J-MT1-19
J-MT1-21

3.58E+02 L0E-14
61£+02 JeE-14
652E+02 11E~1)
573 L39E+02 1.27e~-13
L493 L97E+02 .J8E-13
1.588 .66E+02 .52E-13
6.668 7.92E+02 S57E~13

748 7.718E+02 JI4E~13
.828 7.01E+02 +J9E~13
.908 L .OBE+02 .21E~13
.988 . TOE+02 J2E-14

.733
.653

2 229809
I - RV

29299
pPUYvYvTvUYvTOvvOvTE™

2
©

3-MT2-01
3-MT2-03
J-MT2-05
J-HT2-07
J-MT2-09
J-MT2-11
J-MT2~-13
3-MT2-15
J-MT2-17
J-MT2-19
J-MT2~-21

M1

.813 L09E+02
133 .21E+03
.653 .58E+0)
373 .B4E+0]
493 14E+0)
1.568 2.36E+03
.668 LA9E+0) J94E-13

748 .S0E+0] .96E~13
.828 L27E+03 30E-13
1.908 LS4E+0) .85E-13
.988 1.54E+0) 05e-13

.B80E~13
.40E~13
A13E-13
.65E~13
L2E-13
.68E~i3

- - N B B - - - - - - B
TYOUOUVUYvTYTYvVOY9TvYvTvYTYO™

o I P

>

}-MT3-01 n,p) . 1.770 .813 .60E+02 J4E~14
3-MT3-03 (n,p) .B845 1.770 18.733 L46E+02 .B4E-14
J-MT3-05 (n,p) 2 5 11.7 13.653 5 .60E+02 A1E~13
3-MT3~07 1, p) . 11.77 8.573 .S51E+02 .29 13
3-MT3-09 ) .B4S TN 493 .95E+02 .JBE-13
J-MT3-1. y 104 ‘ 11.77¢ .588 7.57E+02 |.50E~13
3N =13 $ ' 29 .84 o .68 8.03E+02 1.59~13
J-MT3-15 { . 11,7°4 . 748 8.18E+02 1.626~-13
J-MT3-'7 o > 1.77 .828 7.18£+02 1.42E-13
3-MT3-19 . 11.7%C .908 6.21E+02 1.23e-13
J-MT3-21 by e .988 4,.B6E+C2 9.64E~14
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