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POSTIRRADIATION GAMMA SCANS OF GCFR CAPSULE GB-10 AT ORNL

T. N. Tiegs

ABSTRACT

The Gas--Cooled Fast-Breeder Reactor capsule GB-10
was examined by gamma spectroscopy at Oak Ridge National
Laboratory after fuel rod irradiation tests. The short-
lived iodine fission products concentrated at the upper
fuel-blanket interface, and cesium fission products
concentrated at the fuel-blanket interfaces and in the
charcoal trap. High concentrations of ruthenium isotopes
were observed in the same positions at which neutron
radiographs showed inclusions in the central void.

INTRODUCTION

The GB-10 capsule irradiation experiment was the tenth in a series
of Gas—Cooled Fast Breeder Reactor (GCFR) fuel rod irradiation tests
performed at the Oak Ridge Research Reactor (ORR), The purpose of the
test was to obtain further information on the release, transport, and
trapping of fission products, and to continue evaluation of the GCFR
vented and pressure-equalized fuel rod.

Post irradiation examination (PIE) of the GB-10 capsule was divided
between Oak Ridge National Laboratory (ORNL) and the Argonne Natiomnal
Laboratory (ANL). ORNL staff members performed disassembly, dimensional
inspection, visual examination, and gamma analysis to obtain axial
proiiles of volatile, short-lived fission products, All other examina-
tions were performed by ANL persomnel, so this report is concerned with
only the PIE performed at ORNL, Details of the design, fabrication,

and operation of the GB-10 capsule have already been reported.lh*

13. R. Lindgren et al., Planned Thermal Irradiation of Manifold-~
Vented (U,Pu)0,-Fueled Rod in ORR Capsule GB-10, GA-A-12123 (1972).

2A. W. Longest and J. A. Conlin, "Design of GCFR-ORR Capsule GB-10,"
GCR-TU Programs Annu. Prog. Rep. Sept. 30, 1971, ORNL-4760, pp. 163—64.

3A. W. Longest and J. A. Conlin, "Design and Operation of GCFR-ORR

Capsule GB-10," GCR-ThU Programs Annu. Prog. Rep. Dec. 31, 1972, ORNL~4911,
pp. 21023,

“Personal communication with R. A. Bradley and J. D. Sease, Apr. 12, 1972,



CAPSULE DESIGN

The GB-10 fuel rod (Fig. 1) consisted of a (U,Pu)0;,9g fuel column
229 mm (9 in.) long, an upper blanket region 58 mm (2 in.) long of
depleted U0, pellets, and a charcoal trap 25 mm (1 in.) long above the
blanket. All components were enclosed in a type 316 stainless steel
cladding tube 9.0 mm (0.353 in.) OD, 7.7 mm (0.305 in.) ID. The two
half-pellets at each end of the mixed-oxide column were included to
suppress peaking at the end of the test fuel.

The fuel rod had a roughened outer surface and contained solid
(U,Pu)02 fuel pellets. The charcoal trap was 25 mm (1 in.) long and
provided the same potential fission product loading as the rod trap
in the reference GCFR rod. That is, the trap contained the same ratio
of charcoal mass to power generated within the rod at reference design.

Figure 2 shows the test rod inside the instrumented capsule. The
fuel rod was centered in a Zircaloy-2 sleeve, which in turn was centered
inside the capsule's primary containment vessel, The capsule was filled
with NaK to a level above the fuel red, and helium pressure was maintained
over the NaK. An electrical heater, formed into a coil around the upper
end of the Zircaloy-2 sleeve, maintained the trap and upper blanket
region of the rod at about 300°C. Eleven thermocouples were located
inside the capsule's secondary containment vessel, The thermocouples
that monitored the temperature of the fuel region cladding were inserted
through the Zircaloy-2 sleeve and were staked into place with their

junctions near the inside surface of the sleeve,

DISASSEMBLY OF CAPSULE AND EXAMINATION OF FUEL PIN

Disassembly began after irradiation when neutron radiography was
completed, The fuel pin assembly (fuel pin with Zircaloy-2 sleeve)
and the NaK were removed without incident. (Refer to Appendix A for

complete documentation of disassembly and examination steps,)



ORNL-DWG 71-13705R 2

DEPLETED
\ END PLUG y Alz03 YO, BLANKET |
REACTOR) . PELLETS (
. THERMOCOUPLE /o 8.3% ENR U0y~ |
" / 4 f
/ 9% ENR U0, — |
\ ACTIVATED /S 149%E 2
ggsalél_PTEOM‘ | CHARCOAL y ( |
\ 2 Uogs,Puni2)Oi9s |
OF TRAP — SCREEN —/ FUEL PELLETS |
(9% ENR U)—
0 25 5
cm

ALL DIMENSIONS IN ¢m

GAS LINE TO BOTTOM OF UPPER BLANKET
GAS LINE
3952 ——1— GAS LINE TO
25527, BOTTOM OF
ROUGHENING FUEL COLUMN
I 5248 0.787 7
/ . DEPOSITION 2545 7 = /
5 t s TUBE i » ;
o) == o—— 5 T = i oo v |
@ = =Ty > =S
\ P \ “-BOTTOM
SN END PLUG
Pl
o f Y TYPE 35 STAIN-
Lo LESS STEEL
R CLADDING TgBEID
H } ; L0, 0.353 0D x0.305
H L;NAgNlezozo
i %
R U0z

AT U0,
i L-83 % ENR U0,
~149 % ENR U0,

Fig. 1. Fuel Rod Specimen for Irradiation in Capsule GB-10.
ORNL-DWG 71-{3706R2
GAS LINE o \*?’
NaK LEVEL -._
tHOT)
GAS LINES —=—._-
| HEATER—
. ACTIVATED CHARCOAL
THERMOCOUPLES - TRaP
21,0, INSULATOR
GAS LINE s
DSOLETED U0
GAS LINE BLANKET PELLETS
39,52 cm
UO, ENRICHED PELLETS
THERMOCOUPLE
(TYPICAL) (U, 12% Pul0y 5p
2ZIRCALOY-2 FUEL PELLETS
SLEEVE ——___
TYPE 316 STAINLESS
NoK-44— STEEL CLADDING
PRIMARY AND
SECONDARY -
CONTAINMENT £
i
I
GAS LINE -—.
Fig. 2, Schematic of Irradiation Capsule GB-10,



STEREQ MICROSCOPE EXAMINATION

Visual examination with a stereo microscope (Fig. 3) revealed
nothing remarkable, Although during operation, unusual thermocouple
readings indicated the possibility of a change in thermocouple position,5
there appeared to be no change from design position,

Next, we removed the Zircaloy-2 sleeve and heater coil from the
fuel pin assembly and examined the fuel pin with a stereo microscope
(Fig, 3). The pin appeared to be in excellent condition; no corrosion
or chemical attack was visible on its surface,

\

SPersonal communication with A. W. Longest, July 1976,

Y-144975

Fig. 3, Photographs of GB-~10 Fuel Pin, Views at 0° orientation

(a and c), and 180° (b and d), Photos a and b show Zircaloy-2 and heater
coll attached,



GAMMA ANALYSIS

After sealing the opan gas lines to the fuel pin with epoxy, we
made gamma scans of the fuel pin. A differential gross gamma scan
(0.55 to 0.75 MeV) along the fuel pin (Fig. 4) shows the relative burnup
profile and the overall distribution of fission products. The burnup
profile is relatively flat across the fuel pin with the exception of
two points — 49 and 75 mm from the bottom of the fuel stack., Also shown
in Fig. 4 is the location of the individual pei:2ts on the top and
bottom of the fuel stack.

An axial scan along the fuel pin and gas lines was made with the
0° orientation facing the collimator. This determined the profiles
of 19 gamma peaks, representing 20 different isotopes (Table 1).

Because of the short counting times used in obtaining the isotope
profiles, the statistics were poor. Acquisitions of data taken later
with longer counting times gave better statistics,

The jodine (I) distribution in the fuel pin was of prime importance.
ITodine concentration was relatively constant across the ruel (Figs. 5, 6,
and 7). The short-lived 321 isotope peaked at the upper fuel-blanket
interface, Evidently, the iodine was able to migrate to the fuel-
blanket interface easily, but further migration throuzh the blanket
was difficult., Migration of these highly volatile species through the
fuel is aided by a central void. Peaking of the iodine isotopes at
the top fuel-blanket interface is probably due to the greater heat
generated by the natural and 5%-enriched UO, blanket pellets at the
bottom than by the depleted UO, blanket pellets at the top.

No iodine concentrations of any significance were observed in the
fission product trap or gas lines. This point will be dealt with later,
Also of interest was the cesium (13"Cs and !37Cs) distribution

in the fuel pin, fission product trap, and gas lines (Figs. 8, 9, and 10).

Cesium concentrations peaked at the top and bottom fuel-blanket inter-—
faces and in the fission product trap, Profiles obtained were as
expected, considering the high mobility of cesium at the temperatures
encountered during irradiation. The diffusion of cesium appears to

have stopped at the bottom fuel-blanket inferface, causing a relatively



1”0
10
10
10
1

-]

- R-3636

! ‘ {Uo.s8, Pup,[2)0],98 l ,4— _>l |4. .-l
) nftnl :;;L:U;s DEPLETED U0, FISSION
lb 9% ESR (0. BLANKET nl.u:'rs PRODUCT
MR 10, AP
T m
a 3% EMR WD,
5% ENR Uo‘ z 8.3% ENR D,
MAT W0, 14.9% ENR 10g

Fig, 4. Differential Gross Gamma Scan (0.55-0.75 MeV) Along GB~10 Fuel Pin. Location of components
as shown. Numbers along scan show points where spectral scans were acquired,



COUNIS/ SEC

K- - R-73661.

16K =
b,
:. ..':‘“ -A ,. s 3 I :’
. ':.. ’ .’- ‘.‘:.. y . & N
e BT A
.« :
.‘;
L .
- .
! Wiy :~wuh

(.08, Mg, 1230108 : “4— —.' ’4— -o‘

XL LT 88100

[ -
Trwh
UL L)
L 6.9 te ID, "m0 L Il‘ﬂ"t"’ll.:.?ﬂ oy
WAT oy TRAP
.9 v W, .01t uy

nmw,

mr w, 1492 tae 1y

Fig. 5. G:mma Activity of %I (363 keV) Along GB-10 Fuel Pin.



Table 1. Peaks Analyzed in Axial Gamma
Scan of ¢B~10 Fuel Pin

Isotope Peak Energy (keV)
131y 363
132y 628
132y 666
13%¢cs 603
13%¢s 794
137¢cg 661
1327 227
103py 495
106py, %%Co 510
99Mo 139
95Np, 110Mpg 764
95zr, 15%Eu 755
Sszr, 154p, 1317 722
1407 1595
14784 529
141ce 144
14b0e 132
140pa 536

60¢o 1172
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intense narrow peak. Cesium diffusion did not stop at the top fuel-
blanket interface, but continued through the blanket into the charcoal
fission product trap. Evidently the diffusion of cesium through the
blanket is much slower than through the fuel. Note that although
13%cs and !*7Cs are not as volatile as other species, they are rather
long-lived (2.2 &nd 30 years, respectively) and so have longer times
in which to migrate. The presence of cesium in the charcoal trap
contrasts with the lack of cesium in the GB-9 capsule's trap,6 probably
because of the higher burnup achieved in the GB-10 capsule.
‘ The distribution profile of tellurium (Fig. 11) is similar to that
of iodiné.‘ Like iodine, !32Te is very volatile and short-lived.
-Rﬁthenium (1%%Ru and !%%Ru) axial (Figs. 12 and 13) show two
prominen£ peaks in the fuel region that correspond to the two peaks
in the gross gamma scan. :Also, comparison of these scans with the
neutron radiographs of the fuel pin (Fig. 1l4) reveals that the peaks
coincide with inclusions in the central void. This indicates that the
inclusions could be of a noble metal, and may be the cause of the gas
flow inhibition through the fuel pin observed during irradiation.’
The distriﬁution profiles of zirconium and europium (°5Zr and 15"Eu),
shown in Figs. 15'and 16, closely represent a general burnup profile of
the fuel pin. Activity of the two isotopes, which have nearly identical
' gamma energies, is high through the fuel region in the blanket regioms.

In the lower blanket region, the 5%-enriched U0, pellet is easily
discerned, as it is in the gross gamma scan. An inexplicable peak in

the upper gas line region may be caused by the gas line spacer present

at that point, but it is unknown why only these isotopes exhibited

thé peak.

. The niobium (®°Nb) distribution profile across the fuel pin (Fig. 17)
closely resembles the zirconium (®5Zr) profile. The contribution of
llomAgf-is considered to be of secondary importance, but may have caused
the slight peak at the fuel-blanket interfaces.

S. Langer et al., Volatile Fission Product Migration and Plateout
in GCFR Fuel Rod Irradiations, GULF GA-A-12379 (Nov. 8, 1972).

7Personal communication with A. W. Longest, July 1976.
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The lanthanum (!*°La) profile (Fig. 18) is very similar to the %’zr
and ?°Nb scans, and is representative of the burnup profile. The barium
(1“°Ba) profile (Fig. 19) is similar tec the 14014 scan. These two
isotopes share the same fission decay chain and were expected tc have
similar profiles.

The neodymium (}*?Nd) profile (Fig. 20) shovs a great deal of
scatter in its data points, but the general appcarance is similar to
profiles of 95z2r, °5Nb, *%La, and !*°Ba. The profile shows some
evidence of neodymium above the blanket in the fission product trap
and in the gas lines.

There is more data-point scattering in the profile of 14%4ce than
in the !'"!Ce scan (Figs. 21 and 22). This is probably because of the
difference in their half-lives; 280~days and 33-days, respectively.

The '“!Ce profile is similar to the other burnup profiles (i.e., %Szr
and 1"('La.), and both cerium isotopes were present above the blanket
in the fission product trap and in the gas lines.

Considerable data-point scattering is evident in the profile of
molybdenum (°°Mo) shown in Fig. 23, especially in the regions of the
fuel and blanket. The gas lines above the fission product trap also
showed some activity.

Although cobalt (¥%°Co) is not a fission product, its profile (Fig. 24)
shows activity derived from the activation of the cobalt in the stainless
steel,

In addition to the continuous axial scan, complete gamma spectra
were recorded at various positions along the fuel pin, fission product
trap, and gas lines. These positions are shown in Fig. 4, and the
quantitative assessment of the fission product inventory for each posi-
tion is given in Appendix B.

The spectral scans show that some volatile fission products migrated
past the charcoal trap. Scan 1 (Appendix B) shows that cesium (*37cs)
migrated to the gas lines about 87 mm (3.5 in.) above the trap, and
Scan 9 (Appendix B) shows that iodine (3!I) also migrated to about 12 mm
(0.5 in.) above the trap. The amount of both isotopes, however, was

extremely small.
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Although volatile fission products were evident in the gas lines
above the charcoal trap, data indicated that most of the fission products
were stopped by the trap. To illustrate, a comparison of !3I activity
above the charcoal trap and at the top of the trap, represented by
Scans 11 and 12 (Appendix B), shows a value of 3.9 CPS above the trap
and 443 CPS at the top of the trap. Similarly, 13%¢cg activity changed
from abouﬁ 0 CPS above the trap to 9.8 CPS at the top of the trap, and
123¢¢ changed from about 0 CPS above the trap to 2.1 CPS at the top of
the trap. Scans made farther from the top of the charcoal trap show
increasing amounts of fission products, as evidenced by the distribution

of 311 across the trap (Fig. 25).

ORNL-DWG 77-14443

800

600 — —

counts /sec

400 r | —

200 — —

te— CHARCOAL —i
ABOVE TRAP =« TRAP ~BELOW TRAP

Fig. 25. Distribution of !?'I (363 keV) in Charcoal Trap of
GCFR Capsule GB-10. Scale = 2x,

DIMENSIONAL INSPECTION

Results of fuel pin diameter measurements taken after irradiation,
at 0, 45, 90, and 135° orientations using opposing dial indicators,
were compared with preirradiation measurements (Table 2).

Bow was determined by rotating the pin to obtain the maximum reading
on the dial indicator. After obtaining the maximum reading at 0° orienta-
tion, we determined the bow from the dial indicator readings (Fig. 26).
Results showed a slight swelling (<0.42%) of the stainless steel cladding.



Table 2. Comparison of GB-10 Fuel Pin Diameters Before and After Irradiation
Distance From Preirra:xinal(:i:n)Diameters, Postirra:;axzn)niameters, Digﬁgiézndl
Bottom Weld, : : (%)

mm (in.) 0° 90° 0° 45° 90° 135° oo
25.4 (1.0) 9.164 (0.3608) 9,167 {0.3609) 9.185 (0.3616) 9.182 (0.3615) 9.164 (0.3608) 9.180 (0.3614) 0.22 0.03
38.1 (1.5) 9.169 (0.3610) 9,164 (0.3608) 9.187 (0.3617) 9.192 (0.3619) 9.182 (0.3615) 9.185 (0.3616) 0,19 0,19
50.8 (2.0) 9.167 (0.3609) 9.169 (0.3610) 9.187 (0.3617) 9.195 (0.3620) 9.182 (0.3615) 9.185 (0.3€16) 0.22 0.14
63.5 (2.5) 9.172 (0.3611) 9.169 (0.3610) 9.202 (0.3623)  9.202 (0.3623)  9.195 (0.3620) 9.190 (0.3618) 0.33 0.28
76.2 (3.0) 9.169 (0.3610) 9.172 (0.3611) 9.200 (0.3622) 9.197 (0.3621) 9.195 (0.3620) 9,185 (0.3616) 0.33 0,25
88.9 (3.5) 9.169 (0,.3610) 9.167 (0.3609) 9.202 (0.3623) 9.202 (0.3623) 9.192 (0.3619) 9.197 (0.3621) 0.36 0,28

101.6 (4.0) 9.169 (0.3610) 9.169 (0.3610)  9.200 (0.3622) 9.202 (0.3623) 9.192 (0.3619) 9.200 (0.3622) Q.33 0.25
114.3 (4.5) 9.172 (0.3611) 9.167 (0.3609) 9.195 (0.3620)  9.202 (0.3623) 9.195 (0.3620) 9.192 (0.3v19) 0.25 0.30
127.0 (5.0) 9.169 (0.3610) 9.167 (0.3609) 9.202 (0.3623) 9.190 (0.3618) 9.190 (0.3618) 9.190 (0.3618) 0.36 0.25
139.7 (5.5) 9.169 (0.3610) 9.167 (0.3609) 9.185 (0.3616) 9.185 (0.3616)  9.192 (0.3619) 9,190 (0.3618) 0,17 0.28
152.4 (6.0) 9.169 (0.3610) 9,167 (0.3609) 9.192 (0.3619) 9.185 (0.3616) 9.195 (0.3620) 9,190 (0.3618) 0.25 0.30
165.1 (5.5) 9.169 (0.3610) 9,167 (0.3609) 9.197 (0.3621) 9.187 (0.3617) 9.190 (0.3618) 9.192 (0.3619) 0.30 0.25
177.8 (7.0) 9.169)(0.3610) 9.167 (0.3609) 9.187 (0.3617) 9.187 (0.3617)  9.205 (0.3624) 9.185 (0.3616) 0.19 0.42
190.5 (7.5) 9,169 (0.3610) 9,167 (0.3609) 9.190 (0.3618) 9.187 (0.3617) Y.187 (0.3017) 9,197 (0.3621) 0.22 0.22
203.2 (8.0) 9.167 (0.3609) 9.167 (0.3609)  9.182 (0.3615) 9.182 (0.3615) 9,192 (0.3619)  9.195 (0.3620) 0.17 0.28
215.9 (8.5) 9.167 (0.3609) 9.167 (0.3609) 9.187 (0.3617) 9.182 (0.3615) 9.185 (0.3616) 9.185 (0.3616) 0.22 0.19
228.6 (9.0) 9.167 (0.3609) 9.164 (D.3608) 9.187 (0.3617) 9.185 (0.3616) 9.18D (0.3614)  9.187 (0.3617) 0.22  0.17
241.3 (9.5) 9.167 (0.3609) 9.167 (0.3609) 9.177 (0.3613)  9.187 (0.3617) 0.i77 (0.3613)  9.187 (0.3617) 0.11 0.1l
254.0 (10.0) 9.167 (0.3609) 9.167 (0.3609) 9.174 (0.3612) 9.187 (0.3617) 9.177 €0.3613) 9.187 (0.3617) 0.08 0.11
266.7 (10.5) 9.167 (0.3609) 9.164 (0.3608) 9.182 (0.3615) 9.177 (0.3613)  9.180 (0.3614) 9.177 (0.3613) 0.17 0.17
279.4 (11.0) 8.954 (0.3525)  8.951 (0.3524)  8.943 (0.3521) 8.951 (0.3524)  8.959 (0.3527)  8.989 (0.3539) 0.11 0.09
292.1 (11.5) 8.948 (0.3523) 8.948 (0.3523) 8.956 (0,3526) 8.961 (0,3528)  8.946 (0.3522)  8.981 (0.3536) 0.09 0.03
304.8 (12,0) 8.943 (0.3521) 8.946 (0.3522) 8.956 (0.3526) 8.961 (0.3528)  8.954 (0.3525) 8.97Y9 (0.3535) 0.09 0.09
317.5 (12.9) 8.926 (0.351:) 8.936 (0.3518) 8.948 (0.3523)  8.946 (0.3522)  8.936 (0.3518)  8.964 (0.3529)  0.06

330.2 (13.0) 8.900 (0.3504)  8.933 (0.3517) 8.946 (0.3522)  8.941 (0.3520)  8.933 (D.3529)  8.959 (0.3524) 0.23

342.9 (13.5) 8.928 (0.3515)  8.971 (0.3532) 8.920 (0.3512) 8.938 (0.351Y)  8.959 (0.3527)  8.989 (0.3539) 0.23 0.14

1€
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Fig. 26. Bow of GB-10 Fuel Pin from Gage Readings 0-180°.

While diameter measurements were being taken, the dial indicators
cycled *0.08 mm (0.003 in.) about every 10 s for mo apparent reason. We
theorized that the cycling was due, in part, to heat generated by the
fuel pin. But a thermocouple, placed on the cladding surface with
insulation wrapped around it and the fuel pin, indicated a temperature

of 130°C that did not fluctuate with time.

CONCLUSIONS

1. The charcoal trap captured a considerable quantity of fission-
product cesium. Although some cesium migrated through che trap
to the gas lines above, the trap stopped all but a small amount.
2. Fission-product iodine migrated preferentially in one direction,
and most of it was stopped at the upper fuel-blanket interface.
The charcoal trap stopped all that migrated past the interface.
3. Two possible 1noble metal inclusions were identified in the central
void. These inclusions may have contributed to the gas flow constric-

tion observed during irradiation.
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APPENDIX A

Disassembly and Examination Steps

Capsule was moved into ORR hot cell.

With capsule in upright position, lead tube was sheared off at top

of second 90° turn from capsule.

- With capsule still in upright position, a sawcut was made in an

argon gas stream through the primary bulkhead 44.5 mm (1 3/4 in.)
above the radiography seal plate.

The opening was sealed with epoxy to keep air out of the sweep gas
and NaK cover gas lines. During the sealing procedure, some epoxy
flowed down one NaK cover gas line.

Capsule was moved to Bldg. 3525, the High Radiation Level Examination
Laboratory, for further disassembly.

The capsule pesitioning footpiece and much of the radiography seal
plate were removed. _
With capsule horizontal, the bottom 17 mm (11/16 in.) of the secondary
containment was removed with a rotating chuck saw.
With capsule still horizontal, a 6-mm-diam (1/4-in.) hole was drilled
through the primary and secondary containments just above the radio-
graphy seal plate. An argon stream flooded the drilling site. A
gas line jig, which provided an airtight seal, was attached while
argon flowed through the line. Argon flow was stopped when the jig
was attached.

A 6-mm~diam (1/4-in) hole was drilled in an argon stream through

the primary and secondary containments 18 mm (3/4 in.) from bottom
of the capsule. An argon-purged flask was placed over the drilled
hole at the bottom of the capsule, and the capsule was tilted to the
vertical position with the flask dowm.

Argon purge gas was applied to the gas line jig at the top of the
capsule, forcing the NaK into the argon-purged flask at the bottom,
When as much NaK as possible was removed (80.1 g), the bottom of the
capsule was placed in a beaker that contained 200 ml of a 50-50

solution of dry mineral oil and dry butyl alcohol. This solution
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was drawn up into the capsule and allowed to remain for about 15 min.
Argon pressure was applied to the top gas line to flush the solution
from the capsule, but reaction products (from the NaK and wash solu-
tion) had plugged the bottom hole. A wire probe unplugged the hole,
but about 20 ml of the wash solution was lost.

12. The capsule was flushed three more times (total of four flushes)
in the same way with the same wash solution.

13. The capsule, NaK, and wash solution were stored overnight under
argon purge.

14, With the capsule horizontal, an .rientation mark 180° from the reac-
tor, was made with the rotary saw in the middle of the stub of the
radiography seal plate and extended along the secondary containment
vessel wall.

15. A circumferential cut was made through the primary and secondary
containment vessels just above the radiography seal plate.

16. The fuel pin assembly was held by epoxy on the gas lines and could
be pulled out only about 100 mm (4 in.). Another circumferential
cut through both containment vessels, about 25 mm (1 in.) below the
radiography seal plate, freed the fuel pin assembly.

17. Without being twisted, the fuel pin assembly was withdrawn from the
containment vessels.

18. Photographs were taken after stereoscopic visual examination of the
fuel pin assembly.

19. An orientation mark was made with white marking pen on gas line
directly below orientation cut on bulkhead.

20. Sweep gas line from bottom of fuel pin assembly was sawed off at
the start of the first turn from the assembly.

21. 411 lines were sawed off as close to the bulkhead as possible.

22. The lower centering spacer was screwed off and the Zircaloy-2 sleeve
and the heater assembly were removed from the fuel pin.

23. All gas and thermocouple lines were sealed with epoxy.

24, The fuel pin was gamma-scanned in the following manner
a. A differential gross gamma scan (0.55 to 0.75 MeV) was made along

the fuel pin, fission product trap, and gas lines. Because
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of extremely high gamma activity, a collimator slit of 0.25mm
(10 mil) was used as well as a shield of 1.2-mm (0.047-in.)
aluminum.

b. An axial scan was made at the 0° orientation along the fuel
pin, fission product trap, and gas lines for the following
isotopes: lubpg 4lge, 99, 132pg 1317 103p, 106p, 147yq,
140, 134pg 132y 137p, 957, 95y,  1Ssp, 110my,  80g,  ang
140715, The same 0.25-mm slit and 1.2-mm aluminum shield were
used.

c. Spectral scans were made at selected points along the fuel pin,
fission product trap, and gas lines, using the 0.25-mm collimator
slit and the aluminum shield.

25. Every 12.7 mm fuel pin diameter was measured at 0, 45, 90, and 135°
by use of opposing dial indicators. Bow was determined by rotating
the fuel pin until a maximum was obtained, then measuring diameters
along this axis and noting orientation.

26. The fuel pin was examined stereoscopically and photographed.

27. Fuel pin was packaged and returned to ORR for additional neutron
radiography.

28. The fuel pin, NaK, primary and secondary containment vessels,
Zircaloy-2 sleeve, heater coil, and wash solution were sent to

Argonne National Laboratory.
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APPENDIX B

Analysis of Gamma Spectrum Scans of GB-10 Fuel Pin

Gamma spectrum scans were made at 48 positions along the fuel pin,

and printouts of their analyses follow (see Fig. 4 in the main text for

location of these positions).

On the printouts, the position number is given in the top left corner

immediately following "GB-10." For example, position 5 is listed as
GB-10 5, and position 6 as GB-10 6.

F. P.

ENERGY
(keV)

PEAK CHNL

CPS

GAMMA/SEC

ERR (%)

Definition of Printout Symbols

The Chemical symbol and isotope number of all emitters in the

isotope table that are identified with the peak.

The energy (in keV) that corresponds to the peak centroid.

The channel number of the peak centroid (rot the channel
containing the peak number of counts as the name implies).

The rate, in counts/second at which characteristic gamma-rays
having the centroid energy are detected via a full energy
mechanism,

When the default values of efficiency calibration factors

are used (all zeroes) this number is simply the CPS corrected
for amplifier pulse pileup losses. However, when the proper
efficiency calibration factors are supplied for uncollimated,
point-source counting geometries, this number is the rate

at which characteristic gamma-rays are emitted by the souce

at the centroid energy. Its meaning for colimated, extended~
source counting geometries is discussed later.

This number is an estimate of the statistical uncertainty (due
to the random nature of the radiocactive decay process) which
should be associated with the measurement of CPS (and therefore
with GAMMA/SEC as well). The best interpretation is that there
is a 687 probability that the true value of CPS deviates from
the listed value by less than the listed error.



BASE WIDTH

MU

FWHM (keV)

PK
i
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The number of histogram channels involved in the calculation
of CPS,

The order of the multiplet of which the listed peak is a
member. This number includes all local maxima that were
detected in the base width even though some of them may not
have satisfied the necessary criteria for being listed as

a separate peak.

The peak's full width at half maximum (in keV). This number
is useful for spotting unresolved multiplets, which often
have abnormally high FWHMs. TIf the program camnnot calculate
the FWHM (which, for example, sometimes occurs for the
central peak of a triplet), a zero will be printed in this
column.

A sequential number assigned to each peak.
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222 1399.68 1262.75
co60 1173.24 1454.61
277 1291.66 1521.28
C068 1332.46 1651.81
277 1460+55 1813.43

8 - 6 -1976

ces

38.252
Be3444

13.433
S«2236
J.0111
14055
« 75694
1.9166
43555
1.2444
38.044
«25556

g~ 6 ~1976

cPS

S.7652
444355

43.450
1.2638

1.463¢
7. 7332

12.472
4.5388
3.8332
1.3944
163303
4%.3215
«98333
37.152
18333

48

658,37

GAMMA/SEC folaats

2>
3.921E+31 205
e 28 6=Z+3" S«17
1¢377E+0Q1 .47
S«2354E+27 11.12
3.386E+00 11.19
14435433 16.25
T« 7595-31 33.2¢
1.964%+382 14.51
4.157=+3) 1.35
1.27SE+728 1236
3. 899E+9] 1.25
2.619E-01 17.29

73347

SatmMMa/ EC Enn

3)
E«2 1T+ 1714
4516T=+23F  17.29
4 145E+T] 1.¢3
1.295%+93 39.492
1.S335+73 23.25
7+927E+32 S04
14279E+01 3.55
4+ 755E+33 .72
2.9290E4+273 8. 52
112154303 23R.47%
1.8472E+37 14.12
Go I NPZ+A) 1.25
1«3275+332 12.93
3« WAE+3 ] 1.32
1.879E-71 28«24

BASE

YTIDTH

12

e .
NN R IRARIANADND

PARE

T1IDTH

9
)

o

-
8

0 -9

—

-
MADIVANMNM OO

B’QV

[OT U

b

Yt et s gt P s e Pt pea

Py
S &AL

1.658

DJAZ
2,12
235
224
2.731
2.13
2.78
2.44
2.938%
9‘&6
S,.,Qn7

Frep
GIE™Y

2, 93
te 72

’oq,j

"\

«Qt

De 2

.99

211
D+ 39
N .31
1e%n
185
e N
1.87
26 44
2«73

~y
bid

#

9

DM 3N

%

¥

1
2
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8 - 6 -1975 717.28
GB—-106 21519 MIL <LIT
Fe™e ENERGY DEAY ce==< SAT4A/ CEC EoT TR MY EeRe
(KEW) CHVL () IDTH €T
1131 8J.66 183.59 5.2777 Se414E+77F 16473 4 1 2.77
CElas
c251 32326 297.4%7 41.872 4e2055E+1] ey e 1 1.97
NDl47
©17132 495.52 61613 1.55372 1.8002T+77F 157.7¢ = 1 1.48%
CsS134 634.59 75036 5.543% 6. 15E+72 672 Q 1 1.00
1”192
Cs137 661.63 82€.75 11.573 1.127Z+71 .92 2 1 "2.19
Cs134 795+ 79 987.81 5.4777 S«519=Z+37 7«38 o 1 £°.25
cosg 212.623 1335.39 4.3555 Ae 187+ Bel47 o 1 2.87
coe6a 117316 1454.51 42.593 1«3795+7] 1.2% 11 1 ~.a”
??2? 1291.57 1671.16 1.4111 1.447Z+27  100.79 ¢ 1 2.54
cos6J 1332.48 1651.83 40335 4.135E+71] 1723 12 1 7.25%
LAl40 1595.88 1978.23 .42023 4.1906E-71 11.74 11 2 2.75

N

‘'

- 00 -A NN

-t



GB-1@ 22210 MIL SLIT

FePe

1131
CEl4a
PA233
PA233
TEI29M
EU1SS
PA233
TE129M
ET155
PA233
TE12S
TE132
PA233
MO99
CElr4l

?22?
TE132

?27?

1131
RN A3
BA14@
IR192
crs51
ND147
LA140

?22?

1131
BA140
LAl4g
BA142
LA143
R°YEB3
RMO6
€0s8

1132
ND14&7
BA140

?22?
€5134
CS134
IR192

ENERGY
(KEV)

80.73

94.+42
98+ 64
183.61

10592

110.89

140 .29
145.25
209.39
228.06
27742
284485
29334
3Q04.92
31592
319.76

328.58
334.19
364437
42348
432.29
437 «5¢
48685
49688
Sile6l

522.44
532.33
537-15
549.87
56877
6C4a.51

PEAK
CHNL

182+ 68

11765
122.89
129.2S

131.92

138.27

174.53
183.68
263.20
283« 35
344.54
353+ 75
364.28
378.63
392.2S5
397.63

437.95
414.92
452. 32
525. 69
536451
543.287
674.16
616.57
634,83

hUB.25
658.084
666.48
682.25
735. 68
T49.97

8 - 6 -1976

Ces

75313

844.309
106.51
93.391

125432

39.214

13.216
22. 791
21.283
192.81
112.65
9.1888
52277
48383
14.632
33.573

25.39¢€
16.185
54.422
4.2320
448694
1.8138
63.511
165.93
12.279

5.9138
7.8129
28.985
2.3125
24611
264336

50

GAMMA/<EC

Be 15SE+30

4+ 822=+931
1+ 159E+@2
9. B38E+31

1-364=+32

Le268E+n1]

1-438E+0a]
2471 E+2]
2«316=Z+91
1-112E+932
1.2545+02
1.9038E+¢1
54725+317
Se233T+33
15928491
Ce554=+]

2« 721E+31
le 761 E+3]
Ce923E+7]
4571E+39
Se 33T+2A0
e Q74FE+22
6 52AT+1]
1« 8A8T+AD
Re3HSE+2]

54375+
g.531E+A]
3. 146E+31
25175+
2 678E+03
2. 866E+31

718.48

T

(&4

21.87

3.25
f.21
2.39

945
T €2
6. 37
1«57
151
11.95
15445
1685
60172
437

Se 74
Re EF
2.31
12.35
15. 7%
4251
2.29
A. 729
5.5¢

13.76
0.36
N1« Q8

NR. 81

3425
1{.9_')

BASET "
vIDTH
9 1
39 7
39 7
39 7
39 7
a9 7

Y
(>
WD D e e e g e e D))

v
T I

L)
6,3
N e D (D e

2-27
1.8¢%
.12
2.71
2.25
2572
157
DelA
1.901
2.8¢

.79
.97
234
NN
le0}
e I 4
2.7}
.12
2.1

N.71
Ne74
9'17
142
1.00
.05



51

RUI133 61@8.14 756+95 9.4637 1-333E+21 622 15 2 1.5 32
Ri16 621.71 771.29 79944 8. 701E+33 €.89 2 1 2.12 33
1132 633.22 78159 Se4444 TeA14E+CA 1341 g ! 2.15 34
1131 636.73 76993 3.2722 35615432 16436 5 ! f-21 725
sBl2s
€S5137 66145 820.53 4@.811 Le42E+0] 2427 21 2 P.248 34
1132 667.51 828.94 45589 4960E+31 2.27 21 2 214 27
ZRrR9S 723.97 8§98.31 57.311 6+ 238E+T] legr 12 I 7.29 ]3¢f
EU154
1131
MO99 739.33 817.84 5.8555 5¢5@2%+32 11.21 R 1 1.85 29
2]95 75637 938.16 63.852 He OSIE+A] 150 39 S 1.98 a7
EUN1 54
NB9S 765.78 949.82 119.79 1-332E+22 1.35 29 S 2«62 4
AGLIOM
1132 772.47 958.11 3!.22% 3.376E+21 . 2.025 19 S 2.21 42
CS134 795.64 086.82 19.219 2. 373E+21 2.51 17 1 275 43
CS134 831.81 994.46 2.4277 2 64254CF 15494 6 1 1427 44
Cco58 812.96 1005.88 6.3325 He B6AT+AT 74295 17 2 Relr 45
LA148 815.81 1g11.81 316883 3. 448=+21 2+96 17 2 2.24 46
TE129M
LAl 40 867.73 1376.13 5.3263 Se 7972+28 G.72 Q 1 241 4#7
LAl 4@ 924.91 1146.98 7.9532 2« 653T+AT  12.72 16 2 .77 47
1132 954.41 1183.53 5.08777 SeS27E+0D 9.41 8 1 72.11 29
7?2 1847.87 1299.32 3.E8722 4e2148+22 9.94 ki 1 2«42 37
2?7 1135.62 1498.31 85417 Q.297E-71 29.72 ) { 1.22 51
Co64 117297 1454.27 37772 441115+31 172 11 1 2.44 5?2
C060 1332.4! 1651.75 34585 3« 764T+21 1.7@ 11 1 %.58 52
1132 1398.58 1733.59 2.1444 2+ 334E+29  12.36 & 1 2.74 84
LAl14B 1596.22 1978B.14 53.6E4 6+ 221E+71 1.23 17 T 2.7 55



GB-1¢ 23310 MIL SLIT

FeD,

1131
- CE144
" PA233
PA233
TEL 291
EU1SS
PA233
TE129M
EU1S5
PA233
TE125
TE132
PA233
M099
CE141
72?7
TE132
227 .
1131
RU103
BA140
IR192
CR51
ND147
LA148
227
1131
BA140
LA140
LAL140

RU183 -

RIT106
co58
1132,
ND147
BA140
cS134
IR192
R11103
R1106
1132
1131

ENERGY
CXEV)

80.59

94.58
9865
182.62

185.92

110.79

140.38
14524
20957
22807
277.41
284.96
293-14
305.20
31572

‘3‘9078

328.61
33403
36437
42347
43234
48685
49688
S11e61

522.58
530+ 39
53712
68453

61323
62162

629.95 -

63671

PEAK
CHNL

10050

117.85
122.9¢
129.06

131.92

137.96

174.64
180.66
260.42
283+ 36
344.52
353. 89
364.03
378.97
392.02
397.35

408.02
al4e72
452433
535.58
536.58
634414
616.58
634.83

64843
658. 11
666645
75030

75725
77118
78152
789.88

8 - 6 =~1976

ces

72666

57.011
121.99
91896

121446

45.086

12.193
21.753
162506
97733
116.87
9.7288
4456833
6.5333
12.626
33.584

24.914
1S.134
53455
e 7402
3.93068
59.388
158.79
17.937

6«5E82
7. 38243
26427
15393

8«7711
844916
T+4722
4.2861

52

72824

GAMMA/SEC EPD

(%)
T.93ZE+33 18.54
6+198E+0(1 2.84
1.%265+32 2.12
9:991E+01 2. 32
1.320E+22 2.12
[.922E+71 3.17
1«325E+21 Q.52
2.365E+21 Te?4
1.766E+21 Be 42
1.362E+32 1563
1.196%+22 1.99
1.25BE+A] 12. 35
5.0925+23 28.25
T«133E+30 17.83
1+372E+21 TePAD
3«651E+91 Ae 67
2+ 72BZ+9 ) 528
1¢642%+31 S5+ 209
SeRI2E+T1 Re 34
Se 1532+ 1213
4.2735+77 21.0¢
6e 4572+ 1 Dol
[e 7265472 TJe 91
1«958E+21 Se73
T+ 163=+37 11«49
Be 67624733 132372
2+.E£73E+31 Te17
1. 673%+21 He 22
0.467%+A8  7.72
9.232E+733 Qe 2D
B 1 24E+37 9.175
4« 5KBE+OD 1362

BACE
WIDTH

MY

[

7

42
42
42

mX N

42 8

p
¥, ]
DN e e e DD e e 1D D

3
— e pn pen sme ) DD

M
3
NS D W

—— 1)

FURY
(KE™

3+

«32

2.36
D.64
211

1.96
1.92
2«12
1+95
2.1
2.59
1.2¢
2, .°6
2.33
De™7

.92
1.99
2.7
Do 3K
147
N.17
2.11
224

1eS4
2¢ 51
214

NeE

2.18
’,3..'2]
n.08

1.97

°X

& W

N

O Mm 3



RU1A3
RU1G6
1132
1131
SB125
cs137
1132
ZRrR9S5
EU1S4
1131
MO99Q
LAl4g
ZR9S
EY154
NBSS
AGl1oM
1132
CS13a
C058
LAl40Q
TE129M
77?
LAl149Q
LA149
LAL140
1132
?2??
cose
c0692
1132
LAL A2

612.21
621.76
629.97
636483

661.67
66753
723.97

739.16
75148
75650

76559

T772.45
795.62
813.97
815.75

834.692
86779
919.15
925.08
954.40
1347.175
1172.96
1332.41
1368.54
1596.21

757.683
77135
781453
79382

B2 . .J
828.87
898.01

916.83
932.13
938.31

949.59

958.89
986.83
1835.82
1311.73

1335.1¢
1876+ 10
1139.85
1147.19
1183.52
1299.16
1454.27
165175
1733477
1978415

8.8203
7+ 8444
G+ 70055
He4597

26.718@
37.812
49.997

3.2833
S§.5313
59.339

112.17

27.586
12.016
73464
26+.249

« 890720
S«0444
1.9194
H4eS486
4.86E9
2«8694
32.847
36. 798
14833
57.89]

53

9¢597=+23
8+5355+09
7.296E4+03
44 BS2THER

2.936E+3]
Ael14E+D]
5.440E+C1

3.572E+33
6. CI8=+37
6. 420=+7 ]

1.198E+a2

3331+
1.367=2+71
7«993E+02
2.922E+7]

FeTEOT=31
6. 458E+3D
2.8882+07
e Q49T+ O0C
S« 207T4+07
3.120T+27
o 1A4THTL
4o 2E+C]
16145401
5:250%+7 )

O R 3D

o
om

[y
N a

o
[s)

— D
RS B Yo B

1. o
P N il I e IR 6 B Lo By )

—

-0y (9 — - )

J D e

~

[S I BE_JN |

Bk P Gttt et bt Sk s Pl

32
21
32
a7
2y
385
36

217
2R
39

na

41
49
%¢]
an

4=
44
47
4e
49
el
=1
52
52
54/



GB-1@ 24510 MIL SLIT

FePe

1131
CEl44
PA233
PA233
TE129M
EUL SS
PA233
TEL129M
EUL1 55
PA233
TE125
TE132
PA233
CEla4
MO99
CEl4])

?7??
TE132

7??

1131
RUL A3
BA140
17192
cnsl
ND147
Lalag

?2??

I13!
BAl147
LAl4g
RU183
R11G6
cose

1132
NDL47
BAl4e

???
CS134
2192

ENERGY
CXEV)

82.49

94.43
98.68
133.869

3

105.91

110.83

133.32
14037
145.19
2895.58
22806
27742
284.88
293.41
384.91
31585
31981

328.58
33409
364+ 35
42337
486+ 86
496+ 89
51163

S22 49
532« 35
53710
549« 84
604451

PEAK
CHNL

188.39

117.67
122.83
129.03

131.92

138.20C

165.89
174.63
180.61
268.44
283.34
344.54
353 79
364.37
378.52
392.19
397.29

487956
414.892
452. 3¢
525+46
68415

616-59‘

634. 86

648. 32
658+ 35
666+ 43
682.21
749.97

-6

cPs

8.3194

51598
11Be41
864373

113+15

48226

2. 6055
15+156
22.621
17.338
93.872
193 .76
7. 7844
Se4111
3.9222
13+556
35.078

22.7¢7
13.814
51387
2.4875
57+ 813
153, 78
23.€12

5. 7833
€.1223
26e 474
3.3291
16937

-1976

54

735403
GAMMA/SEC =o»
(&4
9.252E+8C 23.95
S« 6B4E+01] 2.34%
1.288E+92 2.15%
9.398E+31 2.37
1.2315+02 2.16
Se247E+01 2.74
2+.835E+@39 37.71
1.649E+0] 8.76
2:.461E+@1 6¢89
1.8B6E+71 7.96
1.021E+92 1.85
1.296E+32 le68
Be J2RE+BT 15, 7]
S« 887E+23 17.65
4.257E+30 2418
1«47SE+@! 85427
3818E+3! {22
2.470E+31 R.D6
1.523E+01 9.24
5.5915+71 244
2 728E+33 34.99
6.290E+0a1 2.18%
1.573E+32 Me92
2.260=+01 He88
6.?922*‘"@ 15.729
€«8352+39 9.7
2.38E+01 S5.42
e B228+AT 22.77
1«839E+91 2,92

BASE M
IDTH
11 2
39 7
39 7
39 7
29 7
39 7
5
13
13

-
w
0

29 2
22 2
2 1
? 1
13 1
17 1
Q 1
g 1
17 ]
17 2
7 1
16 ol

-
2
D L) e e b e e D) )

FriHM
CKEM

2.10

2.37
2.42
2.11

1.78

2.17

1.14
1.98
1.92
2.3
1.98
2.75
238
176
1.89
1.91
1.99

1,91

172

2.71
230
229
2.102
2.27

Zell
2.57
Ne721
243
2 ln

K

#

DN

St bt et Pl s Db s el .
QNI —=iA0m

D -
A O N

D
g

22
23
"4

25
26
27
of
o9



GB-18 2535¢ MIL SLIT

FePo

1131
CEl4a
PA233
PAZ33
TE129M
EVU15S
PA233
TE129M
EUISS
PA233
TE12S
TE1 32
PA233
TE132
PA233
MO99
CEl41

727
TE132

27?

1131
RU183
BA140
1R192
CRS1
ND147
LA 4B

277

1131
LA143
BA143
LA240
RU183
R111086
c0S8

1132
ND147
BA140
cS134
1”192

ENERGY
CKEW)

80.57

94.60
98.63
18361

185.92

110.84

112.27

1403.35
145.22
20957
228.05
277.4}1
284.95
293.43
365.04
31569
31977

328.56
334.02
364.36
432.22
437.54
486483
496.88
S11.61

522.54
S5306.30
S537.11
604448

PEAK
CHNL

103.48

117.88
122.88
129.85

131.91

138.01

139.79

174. 860
180.64
260.32
283.33
344,52
353.87
364.39
378.78
391.98
397.84

487.94
414079
452.32
536.41
543.02
624.12
616.57
634.83

648.38
658.00
666443
T749.93

g - 6 ~1976

coes

7+1944

68.964
138. 74
102.43

129.95

56.902

21.822

13.651
18.973
22.100
195.12
117.83
9.2166
S. 7258
7.8888
14.565
33.851

27.878
19.128
$7.338
5.15€3
1.9166
62.852
174.81
22.831

8.1335
9.5324
31.349
16.923

55

T41.27

SAMMA/SEC En®

(%)
7-91SE+33 31.48
7+588E+3! 2.56
1.526E+32 1.95
1.127E+32 2.15
1.429E+82 1.98
5.161E+01 2«77
2.312E+31 S5¢15
1.532E+31 9. 68
2.387E+@1 8. 73
2431E+01 7.88
1.155E+@2 174
1.287=2+82 1.59
1.014E+21 14.16
6.299E+33 17.75
T«799E+33 16.34
1-632E+01 6+ 64
3.724E+2]) 4. 883
3.28675+31 S.29
2.1032+21 S 9)
6.307E+31 2.52
5.6755E+33 15.88
2. 13BE+3A 42.59
6.827E+31 2+ 76
1.923%T+32 teC2
2.512E+2] 4« R3]
8.945=+93 106.48
1.248E+031 .23
3«416E+31 4697
1.862E+3) Se82

BACE M©
"XD'H

12 2
42 g
42 &
32 8
42 g
42 8
a2 g
14 2’
14 2
12 1
12 1
12 1
8 !
] 1
7 l
14 2
14 P
15 2
15 2
10 1
] l
6 !
14 ?
13 1
9 1
7 1
17 2
17 2
15 2

1.82
1. 89
2.7%9
1.9¢
2.5
175
2.24
251
1.74
2.37

279
1.R2
293
2.13
1.53
2.28
2.12
227
2.3%
T.7€
2.19
274



56

RU163 61@.15 75696 1@.174 1.119E+01 692 1s 2 2.9 233
RUIBE 621.72 77129 B.5611 9.419E+33 12.21 12 2 2.22 131
1132 630.04 78161 8.3833 9.224E+G0 .69 g 1 2.13 32
1131 636.98 79821 3.4388 3. 7TE3E+33 23.62 a ! 1.99 33
SB12S
cs137 661.44 820252 27.873 3.866E+G1 2.90 18 2 2.19 13a
1132 667.52 82886 43.946 4.8355+@1 2.53 18 2 2.24 25
ZR9S 723.99 898.03 58.986 5+4B1E+31 1.67 1t 1 2.24 15
EV1Sa
1131
M099 739.15 916482 39777 A4.376E+32 13.91 7 1 1.96 37
LAl40 751+52 932+14 S5.3919 5.932E+30 T7.52 1s 2 2.57 128
ZRr95 75647 038.28 67.949 T+4T76E+3] 1.68 1S 2 2.33 29
EUiISA
NB9S 76564 949.55 123.06 1.354E+732 1.22 24 2 2.719 a7
AGl10M
1132 772.45 958.08 32.187 3.541E+721 D.20 24 3 2.23 141
cS13a 795.69 986.88 12.987 1.428%+71 a.76 =} 1 2.31 42
cS13a 881.53 994.12 .88611 9+ 749E-81 39.66 s 1 1.2} 43
cos8 810.94 10885.77 7.8411 Be627E5+90 6+44 17 92 2.35 44
LAl14D 815.76 1811.75 33.8€2 3.339E+01} 3.15 17 2 2.47 45
TEI129M
LAlAB 867.59 1875.97 5.2555 5.782E+33  9.59 8 1 P.17 4%
LAlag 919.44 1148.21 2.25625 2.480E+20 19.52 7 1 2.02 47
LAlao 925.87 1147.18 5.3883 S.843E5+09 8.77 7 1 ".15 ag
1132 954.48 1183+51 6.8111 7.4945+37 7.19 g 1 2.°1 29
2772 1013.84 1256.16 +94328 1.934E+23 33.%4 5 1 1.17 g9
722 1247.88 1299.33 2.1233 D.4F2E+37 14428 5 1 2.3 51
c060 1172.95 1454.25 408.122  4.414E+3) 167 11 1 2.4% 52
2?72 1291.15 1680.64 -98889 1.228T+00 28,65 5 1 1.78 s»7
co06@ 1332.41 165174 36.444 4.3395+31 1.2 12 1 7.54 54
222 1371.38 1699.98 «76B26 8+458E-01 33.79 5 1 1.74 55
LAl4® 1596.3¢ 19078.14 57.144 7.387T+31 0.99 12 1 2.27 56



GB=-13 26510 MIL SLIT

FePe

277
1131
CEl4a
PA233
PA233
TEI29M
EU15S
PA233
TE129M
EU1S55
PA233
TE12S
TE132
PA233
PA233
MO 99
CElal
277
TE132
277
1131
RU183
IR192
CRS1
ND147
LA140
217
PA233
1131
BA14D
LA14D
RU163
®106
cos8
1132
ND147
BA142
cs13a
cS134
cs13n
IR192

ENERGY
(KEV)

T4.74
80 .31

94.36
98+.47
183.59

105.89

110.78

114.17
148.27
145.20
20953
228.01

27736
284.48
292491

315.70
319.7S

328.48
334.01
348 .48
364.21
423 .41
48679
496483
S11.54

522.46
53@3.24
S37.81
562.95
569.29
62447

PEAK
CHNL

93.26
183.17

117.58
122.68
129.082

131.88

13794

142.15
17450
130+ 61
26037
283.29
344.46
353.29
363¢ 74
3%2.090
397.02

2487.84
414.69
42262
452.13
525.51
624.87
616.51
634. 74

648.28
657.92
66631
698+ 46
706.28
74992

57

& - 6 ~-1976 T47.21
ces GAMMA/Z SEC ERR
%)
86277 9.825E+08 23.07
6.5444 7.452E+98 24.64
75«872 8. 640E+31 2+55
160.84 1.83]1E+02 1.89
10113 {.15lE+@2 2.22
129.12 1.472E+22 2.22
68+ 675 7. 828E+81 2. 64
22.556 2. 796E+01 S5+39
12.502 1.423E+01 11.88
21.588 2.458E+01 9.28
20. 786 2.367E+01 9.08
107.78 1.227E+32 1.95
112.58 1.282E+82 1.84
15.55@ 1. 770E+21 10.34
56277 6.408E+33 21.53
13.288 1.S513E+921 8.42
32.492 3« 702E+01 5.97
30.736 3.496E+01 5.93
18.3392 2.Q87E+781 7.29
8.4166 9.584E+02 17.17
143.93 1. 639E+32 1.38
2.5694 2.926E+33 34.39
63.858 7.271E+81 243
184.33 2.@99E+22 7.94
24.600 2.891E+71 S.24
8.4388 9.609E+22 13.52
9.3508@ 1.@332E+21 12.43
31.672 3+676S+21 3.61
609763 7+944E+33 13.84
11977 1. 363E+21 9329
93.696 1:266E+92 1.29

BASE M
"I1DTH

8
7

[\

38
38
38

DOV

38 6

3g 5

38
14
14

9
13
12

8

6
14
14

PO N e pe v s e DD N OM

1S

—
L
et s b e e (D D

0] vt bt s 2t o

'_l.‘ﬂHM
(KE")

1.84
2.29

223
2.44
2.38

4.02
193
1.86
2,71
2.01
229
2.6%9
171
179
2.04

2.30
197
1.95
2.12
1«76
2.16
2.21

2.36

1.95

2.38
P28
1.99
1.97
2.21

K

N o+ -

nwow



RU103
RU186
1132
1131
SB125
CS137
1132
zR98
EU1Sa
1131
M099
LA14@
ZROS
EU15a
NB9S
AG110M
1132
cS134
CS13a
c0S8
LAl40
TE129M
LAlag
LA140
LA142
1132
227
227
C069
227
272
co60
cs13a
1132
LA140

610.18
621.58
629.82
636.8]

661.40
667.4a6
723.92

739.21
751.51
756.41

76554

77239
795. 72
8d1.59
81109
816467

867+55
919.56
925.30
952438
1047.78
1098. 78
1172.91
1235.12
1298.82
1332.26
1364.98
1398.24
159596

157.39
77113
781.33
79000

820.a48
827.99
897.95

916.89
932.13
938.21

949.52

958.01
986.91
9%94.19
1005.96
1212.88

1875.92
1140.36
1147.10
1183.49
1299.29
1362. 38
1454.20
1531.25
1600.24
1651.55
1692.088
1733.27
1978.09

19.126
13.085S
8.6500
8.1000

160+ 39
S1.169
64.305

5.5208
S.2171
71770

125.74

31.517
7B.148
73040
16.179
47.031

4.85080
1.6583
53333
65855

13119

1.5888
40993
27833
1«@777
39.420
12638
16777
724183

58

1. 153E+01
f-14SE+01
9.853E+02
9.224E+0€C

1.826E+22
S.B26E+a1
T7.322E+91

6-286E+00
S«941E+E82
8« 172E+31

1.431E+@2

3.589E+01
7-98BE+91
8.317TE+20
1.159E+31
5.355E+01

5.523E+30
1.888=+20
6.373E+232
7.4G8E+3Q
1+494E+31
1.809E+32
R.667E+21
3¢ 1K9E+T7)
1.227E+Q2
4.486E+21
1«4395+20
1.913E+32
8.220E+Q1

mo@oo®

27

23
21
21

22

-

— L d
WONWOWIRNR—=IDIRONM®

= ) O o e ()

[\S IR I

N

VVWWLWW

T e e o

2.4%
2.84
2.31
2.02

2.26
2.28
2.42

1.99
2e444
2.30

2.31

2.26
2.58
2.45
354
Ge B8

2+ 31
1.58
224
226
2«29
2.29
23R
274
1 €2
2«72
133
2e73
2.71

43
44

46
a7

48
a9
sa
51
52
53
54
55
S5
57
58
59
58



GB-1@0 27310 MIL SLIT

FePo

PA223
PA2233
TEI129M
EU1SS
PA233
TE129M
EUL1SS
PA233
TE12S
TE132
PA233
PA233
M099
CElal
BAl4g®
7?2
TE1J2
???
1131
BAlag
IR192
CRS1
ND147
LAlA&AG
2?7
PA233
1131
BAlag
LAtao
LAatag
RU163
RU186
cos8
1132
NDiAT7
BAalag
Cs134
Cs134
C5134
18192
RU1E3

<ENERGY
(KEV)

94.36
98.33
183.59

185.87

112.78

114.16
14@.24
145.88
162.81
209.51
227.89
277.32
2B84+39
304.982
315.70
319.72

328.51
334.82
348 .26
364.19
42324
432.48
486.73
496.8Q
511.48

522.28
S3G.17
537.00
562.94
568.99
604-43

610.0S5

PEAK
CHNL

117.58
122.59
129.82

131.85

137.94

142.13
17447
183.47
202.45
263.35
283.13
344.42
353.19
378.6!
392.00
396+.96

a3 7.88
ata.7
422.45
452.10
525.30
536+ 75
604.30
616.48
634.67

648.85
65783
666.30
698.+.45
7835.95
749.87

756483

8 - 6 ~1976

CPs

8l1.741
174.92
86.987

115.46

75149

25.722
15.965
22.073
4.3916
19.277
111.85
1@7. 75
22.911
4.7847
13.982
32.5@3

30.153
17159
18.825
218.95
2.9388
4.5833
664980
188.26
225085

9.7388
9.5789%
29.666
8.7392
16.644
119.52

13.186

59

755-11

GAMMA/SEC ERTR

(& B
9+.526E+01 2.53
2.Q38E+02 1.88
l.@G12E+02 2.43
1«345E+g2 215
8+« 758E+3] 2.58
2.997E+21 Se1t
1.860E+31 10.82
2.572E+081 9.61
5-118E+28 28.89
2.246E+31 9. 74
1+ 303E+02 2.6
1+ 25SE+32 2.87
2.673E+31 745
S+ 576E420 31.28
1-628E+@1 9.16
3+ 7B7E+01 6.28
3.514E+31 T« 63
1.999E+21 9+29
2. 193E+01 B«.B6
2.S51E+32 1.83
3.425E+03 38.9]
S« 341E+33 24.28
7.805E+71 2450
2.398E+32 1.28
2. 622E+01 9.73
1« 134E+31 12.63
1.162E+21 Qe 77
J4S7E+G1 649
1.J18E+81 11.55
1.939E+71 9.32
1.392E+62 1.66
1. 187E+01 642

BASE Mn
WIDTH

35
35
35

[o B+ 0 ]

35 6

35 6

35
14
14
5
g
10

-
-
s I R N A NANA DD Q) ot br st s s 2t N O ON

o]
[\s BRIV BV BN R

o
A ]

FruHM
(KE™

2.13
2.32
2.43

2.99
2.12
2.34
1.92
212
213
2.085
2.18
229
2.47
2.25

2.20
2.21
2.27
2.16
1.49
1.82
2.15
2.26
R.44

2,23
2.31
2.20
2413
2.%7
R.23

2.7



RUIG6
1132
1131

SB12S

cS137
1132

TE120M

CE1aa

ZR9S

EU154
1131

M099

LAL4S

ZR9S

EU1 54

NB9S

AG110M
1132

cs13a

cs13a
co%8

LA140

TE129M

TE120M

LAl140

LAl4
1132
222
227

co60
727

co6o
1132
Lalag

621.60
629.83
636467

661.39
667.42
695456

72387

73915
75151
756.38

765.51

‘T72.37
795.61
801.51
8i1.11
815.92

818.30
886748
924 B8
954.26
1847.74
113569
1172.89
1235.08
1332.18
1398.33
1595.92

771.15
781.35
769+ 83

820.46
827.94
8£2.81

89 7. 88

916.82
932.13
938.18

949.49

957.98
986. 78
994.39
1085.99
1011.95

1014.90
1875.83
1146.94
1183.35
1299.15
1408.10
1454.18
1531.21
1651.46
1733.38
1978.25

D.9666
10.689
16662

245.33
72.185
2.2527

69.04]

3+954])
S.42@6
69.593

129.39

46.428
91.998
96153
T«2348
27325

32.417
S5.2666
7+ 6861
9.2555
22.358
1.9597
38.777
4.2013
36.973
2.9888
72.0866

60

1-161E+01
1.236E+31
1.941E+31

2.859E+32
8.4128+031
2.625E+306

8.D46E+0 1

9. 74
8+ 66
7.33

.82
1.48
27.36

196

4+6Q38EYCZS W17.10

6e 31 TE+30
8+110E+21

1.507E+E2

S«4lQE+21
1.072E+32
1-120E+61
8«431E+30
3. 184E+31

3:777E+321
6+ 137E+23
8.9S57E+3¢€C
1.378E+31
2+ 605E+9D1
2.283E+042
4+519E+3]
4.896E+0¢
4+308E+0D]
3+383E+07
8.39BE+01

8+93
1.99

119

1.92
1.57
533
739
3.11

2.89
1124
733
6092
2.98
19+ 63
1.81
10«81
187
1117
098

16
16

293
29

143

15
15

19

19
18

18

1@

-~

18

19
19
11

13

- 0N NN -

N0 e

N

WWNON

e e et e () e e s e ()

233
2.43
2.18

2.31
231
1064

241

43

44
45
46
47
48

49
57
ER
52
53
sS4
59
56
57
14
59



GB~-18 28519 MIL SLIT

FePo

1131
CElaa
PA233
PA233
TEL129M
EU15S
PA233
TE129M
EUL5S
PA233
TE125
TE132
PA233
CElaa
MO%9
CElal

127?
TE132

?7?

1131

277
BAlag
CRS1
ND!a?7
LAl14D
PA233

1131
BA14O
LAl4D
LAl4@
RULB3
RULIGS
Cos58

1132
ND147
BAl49

?2?2?
CS134
Cst3a
IR192
RU163
RUIO6

ENERGY
(KEV)

83.01

93.93
97.86
193.58

105.19

11639

132.84
13979
14473
208.37
227 .82
276.93
283.68
292.67
304.34
319.11

327499
339.87
362.88
423.02
431.77
486.32
496.38
511.86

522.85
529.81

536.65
549.56
568+.67
633.94

609.42
628+ 79

PEAK
CHNL

99« 79

117.35
12192
129.91

131.01

13746

165+29
17391
18C.04
258.94
282.80
343.94
352.30
363.45
37791
3A96.22

48723
42196
451« 72
525.03
535.87
603.49
615.95
634.16

64777
657.39
66587
681.87
70555
749.26

7564086
77315

8§ - 6 -1976

Crc

25.477
16218

322.34
92.592

124.]12

+149.74

15.927
39.817
78.428
24.347
175.21
75.867
36893
20.9434
12.833
27.443

97.172
31.861
538.21
14750
13.083
256.15
384.12
28,961

21.266
39.522
138.44
15.127
17750
144.82

26.002
13.829

61

8231.24

GAMMA/<EC EPn

(%)
3.717E+81 10656
2.365E+02 2.4
4.733E+22 1.88
1.351E+02 3.22
1.5195+422 3.00
2.185E+02 2.47
2+.324E+81 14.92
S«81GE+31) 5.98
1.144E+32 4.57
3.552E+31 [2.32
2.556E+32 2.19
1.094E+02 S5¢34
S.383E+31 689
2.924E+0]1 12.75
[+872E+31 25.94
4.383E+31 13.98
1.417E+22 3.48
Ae649E+01 7.69
7.853E+32 7.89
2. 152E+01 15.27
1.9CG9E+21 15.4%
3.737E+02 1.31
S« 634E+02 ®.96
f.225E+3] 8. 35
3«133E+01 14.29
Se766E+31 S.a0
1.903E+32 3.32
2.237E+01 13.93
2.589%+01 11.59
2.131E+32 2.35
3« 794E+01 S«83
2.817E+61 11.24

BASE Mmr

WIDTH

g

39
39
39

39

39

Lo — bt
KRRV

v- — [
VWN 3N~ Q- W -0

[

o 030 )

o et Bed bt (i bt s Pt DD et )N s 20 N N) e

(\)-—--(\)l\)-\)

-

FriEM

(KET)

2.42

2.57
2.89
q4.7€

2.24
2.32
240
3.5!

2.58
2.33
2.39
2.27
2.28
2e31

2440
238
252
2472
243
2.64
256
2.83

2.59
3.31
252
265
Pel?
267

2.956
349

ox
s

W

D0 VMO WN
ROV QAN

N W
A B



62

1132 629.42 783.85 31.688B a4.623E+91 7.14 19 2 2.58 33
1131 636.32 789.39 32.758 4.780E+31 7.-03 19 2 2.97 34
SB12S
Csi137 68397 819.94 353.36 S.15SE+@2 0.99 24 2 2.63 35
1132 66701 827.42 168.74 2.4625+02 1.35 24 2 2.88 236
TEI129M 695+ 76 863.06 6.5361 9.537E+38 17.66 6 1 1.97 37
CElaa
ZR9S 723.50 897.43 318.73 4.65@E+02 2.91 16 1 2.8a 38
EU154
1131
M099 738.81 916443 11.419 1.665E+31 15.89 13 1 292 29
LAlAB 75868 931.10 18.787 2. 729E+91 5.9 37 4 2.35 43
ZROS 756.08 937.86 349.75 Se103E+32 F.83 37 4 2.8 81
EU154
NB9S 765.10 948.97 T86.32 1.93CE+33 .64 37 4 2.67 42
AG!10M
1132 771.85 957.34 1@88.34 1+580E+32 157 37 a 3.0a8 a3
CS13a 79589 986.14 1086.83 1.559E+@2 2432 17 2 2.68 Aaj
CS13a 8@B. 72 993.12 12.267 1.789E+21 B.14 17 2 3.65 AS
C0o58 81118 103687 16+631 2.422E+31 7.82 19 2 3.27 46
LA140 81577 1811.76 148.13 2.161E+32 1.93 19 2 3.85 a7
TE129M
LAlAOG 86781 187525 2B.755 3.028E+01 £.94 ta 2 2.59 a9
LAlag 91894 1139459 g.8639 1.293E+31 C.87 16 2 2.5 a9
LAlAG 92454 1146+52 27.886 8.069E+31 6428 16 2 2.84 &3
1132 95395 118297 19.461 2.8395+9] 65¢6%3 13 1 2.57 81
?2? 101389 1256+23 1.6083 2.346E+00 47.82 5 1 1«34 52
227 108736 1298.68 31.381 4.579E+C] S.16 15 1 2.76 82
Co60 1172.61 1453.83 29.411 4.291S+G1 4.0 12 1 2.79 5a
?72? 1234+21 153013 3.3930 4+.95GE+3F 17.23 5 1 1.62 58
Co60 133187 165107 28.536 4.163E+01 3.75 13 1 2.95 8§
1132 139884 1733.03 5.8666 8.563E+0C 12.18 8 1 3,31 57
LAIA® 1595.55 1977.58 289.63 4.226E+@2 Fe 62 223 1 3.14 &°



GB-10 29318 MIL SLIT

FePe.

1131
CElaq
PA233
PA233
TE129M
EULSS
PA233
TE129M
EULSS
PA233
TE125
TE132
PA2335
M099
CElal
TE132

7%?

1131

???
BAl148

IrR1652
CRS51

ND147
LAl140

2?2?
PA233

1131
BA14g
LAl140
LAl4o
RINLG3
RULBE

Cc058

1132
ND147
BAl40Q

?727?
CS134
Cs134

Ir192

ENERGY
(KEV)

82.25

93.98
97.91
183.60

18519

118.51

139.91
144.808
22775
277.01
283.87
292. 78
384.46
315.69
31933

328.19
333.88
339.89
563.96
423.28
431.86
486+S3
496.48
S11.83

522.15
529. 64
536+ 74
549. 77
568. 73
684.13

PEAX
CHNL

160.08

117.18
121.98
129.04

131.01

137.61

174.086
183.11
282.96
344.03
352.54
363.59
378.86
391.99
39649

40748
41454
421.98
45183
S25. 35
535.99
6@3. 74
616028
634.11

64789
657.19
665.98
682.13
705.63
749.50

63

8 - 6 -1976 811.39
ces CAMMA/SEC EPR
(&5
17.502 2,388E+0]1 18.33
109.60 1.495E+32 3.04
224.49 3.063E+32 2« 37
S4.781 7-476E+G1 447
61-179 Be349E+01 4-16
1863.26 1.409E+82 3.1
31.233 4.262E+31 697
59.868 B«171E+D21) 5«40
261.57 2.751E+32 177
62.876 8.5B1E+31 S5.68
35.366 4.826E+01 6. 70
15+ 655 2.136E+21 14.82
14.923 2.836E+281 13.88
Q7776 1334E+0! 24.68
24675 3.367E+21 12.94
90.194 1.231=%+22 4-48
11.888 1.SI3E+81 14.24
t4.552 1.986E+@1 13.59
517«25 7+359E+@2 Ge71
11366 1.5S1E+B! 14.19
623323 8+643E+33 32.62
217.62 2.973E+32 1.4l
316.52 4+319E+22 1.25
23:145 3+.159E+81 9.56
29. 743 A4.359E+@1 T34
43.222 S5«489E+3] 4. 70
182.59 1.408=+32 3. 21
18. 726 1.463E+31 15.99
52194 8.488E+B0 26.67
70+ 645 9.6415+01 3«84

BASE M"
wIDTH

11 2

36
36
36

36 6

36 6

15
15
12
13
8
g
7
14
14

N 1D s 20 e ) * 1) O

16
16
7
13
6
8
25
25

00 () e e o= DD

) te e [ (D e

L Xt

FuUHM  »Y
(XE'D) &
1.92 1
2.38 2
2.61 3
4.57 2]
784 S
3.01 6
2433 7
2.19 8
2.32 9
2.32 12
2.28 11
2.45 12
2.62 13
3.78 14
2.77 1S5
2.55 16
2.12 17
2.4 |8
2,37 19
2.12 23
2.17 21
2.44 22
2.42 22
Re.72 24
2.59 25
2.72 26
2.47 "7
2.12 22
D.28 20
2.45 33



RU1G3
RU186
1132
I134
sB12S
Ccs137
1132
TEL129M
CEl44
ZR95
EUl54
1131
M099
LAlAag
ZR9S
EU154
NB9S
AGl13M
1132
Cs134
LAl4D
TE129M
LA14G
AGl1OM
LAl4@
LA140
1132
?22?
co60
co60
1132
22?

LAl42

68978
62129
62956
636.44

66107
66715
695+76

723.61

73878
75135
75619

765 .20

772.01
795.18
815.27

867.4l
884.28
919.089
924.74
954.02
1647.58
1172.73
1332.96
1398.25
1464.66
1595.66

756-41
T8 76
781 .02
789« 54

820.07
827.59
86306

897+56

916+36
931.94
93793

94910

957-54
986.25
1011.12

1075.74
1996+65
1139.78
114677
1183.85
1298.95
1453.98
1651.31
1733.34
1815.52
1977. 72

18.448
13.511
26. 685
33.115

184.88
206.96
9.368@

283.34

15434
178095
311.29

61731

136.54
53+466
136.52

20.773
2.1183
8.6518
23445
27.859
14.734
26+644
23. 741
7.8583
2.2611
265- 67

64

2.517E+31
1+ 844E+01
3.9B3E+01
4.S19E+31

2.512E+02
2.B24E+032
1.237E+21

3.867E+32

2. 106E+21
2¢333E+01
44248S+32

8« 425E+032

1.863E+02
T+297E+31
1.863E+02

2.835E+31
2. 893E+2@
1.188E+321
3« 199E+@1
3.803E+21
2.311E+71
3.5358=+01
3243%+31
1.372E+031
3.386=+A
3+ 626E+32

T7+26
11.28
593
5.38

1.32
1.23
12.79

2.88

13.29
5«42
3«82

Te 62

1.23
2. 68
170

Se41
3123
1¢.256

6¢59

4415

7«59

3. 71

4415

9.17
23.44

P56

16

23
23

15

14

36

36
10
18

17
17
13
11
12
13

16

Lo I

- D 1

& o

bt R et b bt Pt el 1) [\) et e

2.47
3.23
2457

n

55

2565
258
277

251
2.03
2.12
2.61
2585
263
2. 62
3.15
235
3.14
2.97

31
32
a3

as
37

as

39

41

43
a4
45

46
47
4€
49
53
St

52
53
S4

St
S5



GB=-10 30;12 MIL SLIT

FJPe

I131
CElag
PA233
PA233
TEl25
TEl132
PA233
MO099
CElal
TE132

222

?2?2?
BAla0@
LAlAagG

1131
BAlag
LAlae
RrRI1G3
RUIB6
coss8

1132
ND14a7
BAl14Y
CS134
Iz192
R'I106

I132

1131
&B125
cs137

1132
ZR9s
E"1 54

1131
ZRros
E1 54
N39S5
AG112M

1132
CS134
c0s8
LAL142
LAl 42
LAl 40

1132

e
c06%
co67

1132
LAl4g

ENERGY
(XEV)

79.84

93.88
97.26
116.20

139. 64
144.51
227.35
276.51
292.32
383. 73
327.79
363.47
422.95
48684
496415
S513.51

521..70
529.29
53634
603+ 74

628.20
629.23
636.04

6680+ 73
666494
723+ 4!

756413
765.06

771.78
794. 508
€13.41
814.84
86729
924.43
953.67
1246.79
1172.35
133173
1297.6C
1595.46

PEAK
CHNL

9%« 5¥F

116.89
121.18
137.22

173. 72
179« 76
282.46
343.41
363.31
377.16
40698
£51.21
S24.94
60315
61567
63347

647.34
656+ 75
665.48
749.91

769.41
780. 6!
78%.25

B19.6!
827+ 34
897.22

937.856
948492

95725
5985+ 97
1305.12
1217. 61
18375.24
1146439
1182.562
1297.97
1453.5%
1652856
1732.48
197747

8 -6

Cc=s

21.133

97.943
2¢3.51
g7.212

3%9.442
88+ 669
364.31
834233
26.808
23283
12718
378. 69
15737
331.81
413.88
15.Q233

£3.941
47.998
14131
17.116

12.9216
68246
27.828

72+ 146
442.24
447.08

464434
A7S5.74

351.12
17.858
21.3209
1an.02
24.523
26.7383
59.133
S« 8330
24200 85’]
16329
18.912
417+94

-1976

65

&29. 30

GAMHA/ SEC AT

%)
34345+31 22.2%
1.5915+32 555
3.337E+22 LeB5
1.4172+22 12.73
6+409E+91 11.55
1.443E+32 8.0
S5¢919E+32 2e21
7+ 182E+@1 11.24
44356E+31 14.586
3.29S5E+31 1553
2.066E+E2 4He 69
6.153E+32 1.95
2.SSTE+31 25.243
S« 391E+32 .28
6+ 7T24E+32 1.67
2.4425E+3]1 23.66
9.922E+31} R.32
T+ 799E+2 1 Q.15
2.296E+32 Se55
2.781E+21 21.93
1.952E+0]1 23.27
1.138E+@g2 8. 30
4.52]1Z+01 12.28
1.172E+322 4089
7+ 186E+32 1«92
7:264Z+02 1«35
T7+545E+32 131
1. 5R8E+33 395
Se 7355492 1.52
2.991E+7] 12.29
3.4|55+3] 11.562
DeI40T+32 3.47
J«984E+731 11.37
4.230E+7] 1787
Q.5%8E+31] 5.25
QeB99L+7a 28,74
713247} Qe Nt
2¢653T+21 17«82
362728401 9.77
6+ 791 5+32 J.«97

3ASE
“IDTH

T

Q

—

17
17
19

{9 3 (9

()3

— —
m m
D WD NN = L T

[ ]
0
P

(5}
Vo]
>

-t bt ba bt e b s D) s I

Je70
2.66
TR
.98
3172
Nel?
R.AN
1«24
a3.1°
Ne7
225
Qe 4?2

28

29
22
21

an
n
4
35
35
37
Rg
0
ne



' GB-18 31310 MIL SLIT

FsPe

PA233
PA233
TE125
TE132
PA233
M099
CE141l
TE132
???
LAl40
1131
BA14O
‘LA14D
RU1E3
RU106
cO0s58
1132
ND147 -
BAl14G -
cSi3a
IR192
RU103
RU1G6
1132
1131
sB12S
csS137
1132
ZR95
EUl54
. 113
277
ZR95
EUL54
NB95

'ENERGY
CKEV)

93.82
9687
10989

138.99
144.21
227.06
298.2]
327.53
363.30
422.13
485.89
495494
S10.64

521.47
529.32
536.22
603.+48

609.31
620 .85
629.00
63543

66828

666449
72299

737.70
7554« 69

764+ 70

AGL1BM

1132
LA1AD
LA14G
Lala?
1132
227
cO69
co63
1132
LA140

77127

81476

86693
924415
95349
1847.23

1i72.16

1331.44
1397.35
1595.42

PEAK
CHNL

116.91
120.69
13684

172.91
179.39
282.18
362.88
426+ 66
451.01
523.92

' 602.95

6i5.4!
633.63

647086
656+ 78
665+ 33
748+ 69

755+ 92
772.21
780+ 32
788.28

819.09
826+ 78
896+ 879

915.32
937.31

948.47

956. 62
1212.51
1727521
114634
118239
1298052
1453.27
165354
1732.17
197743

66

8~ 6 -1976 833.48
CPS GAMMA/SEC E®oP
%3]
94.981  1.739E+82  5.96
197.95  3.624E+32  4.21
52.862 9.686E+81 12.45
23.866 4.379E+01 18.42
56.466 1.333S+82 10.23
465.37 B.521E+32  1.92
27.506 S.B35E+01 19.80
157.91 2.891E+82 A.56
417.51  7.648E+82  1.95
17.666  3.234E+31 22.¢5
392.98  7.194E+02 2.0
792,64  1.451E+483  1.53
914429  1.674E+32  5.11
63:158  1.155E+82 858
27.237 4.987E+@1 16.35
161.35 2.9S4E+G2  A4.@¢€
214279  3.896E+A1 17.58
19.933  3.649E+91 21.18
43.533  7.971E+31  9.35
57.933  1.864E+02 699
14.364 2.519E+81 19.04
614928  1.133E+82 655
463.16  2.482%+82  1.93
438455  B.030E+@2  1.63
144158 2.592E+A1 17.13
482.68  B.B3BE+G2  1.45
16268 1.880E+03 1.05
336475  6.1S52E+32 1«81
156.93 2.8722+32  3.13
33.633 5.639%+21 9.74
244683  4.SBAE+31  13.12
534538  9.797E+31  6.32
5.4166 9.918F+33 3A-71
184791  3.4425+31 13.53
949791  1.827E+81 24415
12.583  2.374E+81 15.63
291.97 9.BARKE+G2  D.89

BASE

Mt
YJID‘!'H

15 2
15 2
9 1
6 1
8 1
13 1
g 1
11 1
13 1
6 1
27 2
27 2
9 1
9 1
7 1
11 1
7 1
8 1
g 1
8 1
5 1
23 2
20 2
17 1
S 1
37 K
37 3
a7 3
12 1
g 1
9 1
12 1
6 1
9 1
9 1
g 1
19 1

FwHM DK
(VEU™T) #
3.78 1
3.22 2
2456 3
1.87 4
250 5
291 6
3.21 7
.14 8
2.94 9
2.19 1@
333 11
313 12
281 13
Re77 L&
2.21 15
3.85 16
334 17
245 18
2.99 19
376 203
1857 21
235 22
Re24 23
322 24
1.1 25
3«14 26
229 27
3-68 og
.27 2@
311 33
249 31
3el2 32
feb67 32
291 A4
3.32 25
2.79 24
3.72 37



GB-10 32319 MIL SLIT

FePo

PA233
PA233
TE12S
TE132
PA233
MO99
CElal
TE132
?2?
CRS!
ND147
IR192
LA14G
113}
LA148
RU1G3
RU1G6
c0s8
ND147
BA1408
CS13a
IR192
]U103
RU106
1132
€S137
1132
TE129M
CElaa
rATT
EV154
1131
ZR9S
EU154
NB9S
AGl1oM
1132
CS134
LA140
LA140
Lataa
LAl4D
1132
222?
Co60
co6e
LAl4B

ENERGY
(KEW)

93«14
971G
189.99

139.12
144.20
227.06
276426
318.52

327.52
363536
485491
495.97
510.64

529.21
536083
603.47

609.22
621.022
628.71
66359
66688
694460

72315

755.71
764473

771.34
794.93
814.73
866.79
918456
924.02
953.48
1046.86
1172.11
1331.83
1595.a4

PEAK
CHNL

116687
i2G.97
136.96

173.08
179.38
282.11
343.10
395.5¢

47 6. 65
451.00
682.98
61545
633.63

656465
665.10
748+ 69

755.81
77343
779.96
819.46
827.27
861.62

897.00

937.35
948.52

9556. 71
985.93
1210.47
1074.98
1139.11
1145.88
1182.37
1298.96
1453.21
1651.03
197745

8 - 6

crs

87,684
2@3.25
129.36

57.043
92.673
282+ 86
32.437
17.009

l44.66
344.93
413.80
B8S59. 86
185.87

45.811
159.035
18.317

36.427
38.233
40.525
64. 762
28d. 73
55625

480.28

537-6¢
1316.8

222.31
20.024
222456
36459
17.739
454377
33. 716
5.6958
19. 708
14.4928
3518.33

~1976

67

838.09

GAMMA/TEC EPD

(%)
1«586E+22 617
3.677E+22 e 17
2. 3432E+02 758
1.332E+32 13.39
1«676E+22 8. 36
Se¢118E+N2 27
S« E69E+@]1 15.22
3+376E+3T1 25¢ 558
2.6l 7E+E2 4. 61
6e241E+22 2.18
Te4BTE+72 184
1.555E+@2 1«38
1.9]15E+¢2 Se 7Y
8.289E+31 13.15
3.059E+02 553
3¢3145+31 2295
6« S9E+T1 16428
6.912E+71 10.55
7333E+01 17.86
1«171E+32 6 36
5«382E+32 2«78
143365+31 42.64
8.692E+72 1edt
9. 720E+22 137
1.839E+323 1«25
H.322E+72 2434
3+619Z+31 14.032
4.027E+32 314
6+595E+31 ge31
3.213E+01 17.3R
Be1S56E+31 11.85
6« 131E+31 Be 76
1.332E+231 2%.47
3+566E+31 1332
2.637E+71 1675
9.379E+02 BB7

BASE M
“wIDTH

15 2
15 2
15 1
16 2
16 2
14 {
7 1
6 1
12 1
12 !
26 2
26 2
10 !
16 2
19 2
15 2
15 2
g 1
9 !
19 2
19 2
5 1
16 1
36 3
36 3
36 3
7 1
2 1
& 1
21 3
21 3
9 1
S 1
7 1
9 1
23 1

FYHEM
(KEW)-

274
2.94
2.97

2. 69
.32
2.93
2.94
242

2.98
2.94
2.92
3.12
314

2.88
2.9]
3.25

- WL
a e e e 9
v W AN R
N N S X

(7]
—
R

PK

L]

£ () o

vy ud

11
12

13

14
15
16

17
12
19
2%
21

o0

23

25

26
217
g
29
3A
31

32
33
2y
35
36



GB-18 33518 MIL SLIT

FePo

PA233
PA233
TE12S
TE132
PA233
Mp99
CE141
TEI32
777
272
LAlag
1131
BA140
LA140
LA140
RU103
RU1B6
c0S8
ND14&7
BAl4g
2727
RU183
RUIB6
1132
1131
SB125
cs137
1132
TE129M
CE144
ZR9S
EU154
1131
M099
zR9S
EU154
NB9S
AG11BM
1132
LA140
LA148
LAl43
1132
C060
co68
LAL40

ENERGY
(KEV)

93.83
97.87
110.009

139.41
124.19
227.87
276.48
291.83
32757
363»31
422.53
43135
485.91
495.97
S518.56

529.49
$36.2¢
S549.21
689.40
620.91
628.84
635.86

669.63
66649
694. 76

72299

738.23
75571

764+ 72

77155
814% 74
86679
924414
953.69
1172.17
1331.49
1595.45

"PEAK
CHNL

116.92
120.94
13697

173.44
179.36
282412
343.38
362. 41
406+ 71
451.01
524.43
535.35
682.97
615.44
633.53

65700
665+ 31
681.43
756.03
77330
788.13
788. 82

819.52
826+ 78
861.81

896.80

915.68
93734

948.50

956497
1310.49
1874.98
1146.23
1182.64
1453.28
1650.61
197746

8 - 6 -1976

CPS

95.191
202.44
126448

46.7748
86+775
281.68
46+620
18.652
143.27
338.14
19.500
18.438
413.17
887.68
106.97

56.156
178.56
26020
22.416
48.775
42.950
15.666

75561
321,51
14.6566
461.80
20.134
572.58

10634

25363 .

164.34
31.683
3@.558
37287
24.283
17741
517.30

68

846.16

GAMMA/SEC £Ro

(%)
1« 727E+82 6013
3.674E+@2  4.35S
2.295E+32 6+43
B+ 4BBE+31  11.42
1+S74E+02 8e'442
5. 112E+p2 3.39
B+ 461E+01 18.59
3+384E+01 23.35
2.603E+32 S.37
6+ 136E+22  2.839
3.S3BE+21 17.21
3.340E+21 21.04
T+ 498E+Q2 1.87
l1«611E+23 1.38
19415402 11.73
1.019E+32 9.17
3.240E+02 5.37
4.722E401 16417
4.368BE+01 18.81
8.852E+31 9.88
7+ 794E+31 13.15
2.8435+81 26498
1.371E+@2 S 88
S«472E+32  2.83
2.661E+81 23.37
E+381E+32 1449
3+ 648E+31 15453
1.339%+23 133
1.930%+33 1.02
4« 6B3E+22 2.11
2.977E+32 2477
Se 7S52E+0! 11«17
S«5455+31 1249
6+ 767E+31 2433
QenBTE+AL 11405
3.219E+31 14.69
9.383E+32 G.90

BASE M"Y
$IDTH

16
16
12

e N N

[\
~
N " A GO MDD s o=t s bt be 0=t 0 ) D

22
22

= (O D

16

—

39

w

39
19
11

19
21

O
- . gt bt s e ()

FWHM,
(KEWM)

3.91
3.01
2.96

2.13
3.18
2.89
3.33
2.89
2.89
2.94
225
1.95
305
3.14
2.91

2.96
3.12
247
2.18
3.24
2.87
3«49

3.41
3.32
3.49

3.19
279
3.20%
3.38
3«45

3.21
282

2.58

" 389

3.27
3.31
3.51

PK

L}

WN -



GB~-19 34’316 MIL SLIT

FePoeo

1131
CElaa
PA233
PA233
PA233
TE125
TE132
PA233
M099
CE1al
TE132

277

1131

r??
BAlag
LA140

1131
LA140
LA140
RU163
RULB6
€058

1132
ND147
BA14#
c5124
IR192
RU163
RY106

1132
cS137

1132
TE129M
CEl144
ZR95
EU154

1131
MO99
LA140
ZR95
EV154
NB9S
AG110M

1132
LA142
LA140
LAl4B

1132
C060

1132
LA142

ENERGY
(KEV)

79 69

93+8S
9686
102.62
189.90

139.32
144+19
227.04
276-27
283.23
291.75
363.15
32765
363.29
431.28
48S5.90
495.96
510+ 63

521.50
529.27
536.24
6083.48

639+ 30
62093
628.90
66061
666+64
695.08

723.00

738.21
75364
755+ 72

76472

771.54
814.73
866+ 76
924.13
95358
1172.29
139771
1595+.44

“PEAK
CHNL

99. 39

11694
120 .69
127.82
136.85

173.30
17936
282.08
343.11
351.74
36230
377.18
436+ 81
450.99
535.26
602.96
615.44
633.61

647+89
656+ 72
665.36
748. 78

755.90
770.32
782419
819.50
826.97
862.21

896481

91565
931.86
937.33

948.53

956495
1519042
1874.93
1146.082
1182.53
1453.43
1732.61
1977.46

69

8 - 6 -1976 85753
CPS GAMMA/SEC EQ®R
(@]
13.483 2.457E+8]1 35.25
117.42 2+ 139E+02 Se49
240.25 4+ 378E+32 406
42.419 Te T29E+31 11.67
47.408 8+ 639E+Q1 13.92
56.881 1.2321E+082 12.29
98. 601 1+ 796E+G32 7.9
26526 A« 83IJE+32 313
35.579 6+481E+0Q1 1399
19.383 3+532E+0] 28.523
23.191 4.226E+31 1629
21.533 3.923E+03]1 20«27
149.22 2. 719E+22 B8e48
34256 6+206E+22 237
12.783 2+ 329E+01 38.27
379.80 6921E+32 1.84
856.13 1-.56QE+Q33 1.98
109.05 1. 823E+02 6+ 63
34.795 6 340E+01 15«36
39.604 7.216E+0Q1 11.26
158+ 66 2.891E+22 845
15.454 2.8]16E+Q! 18. 6!
31.237 Se 692E+G1 14.86
45.208 8.238E+01 Q.83
23.158 L4e220E+3] 22.65
75.638 1-378E+@2 Se 61
26946 4.913E+Q2 282
13.795 1.967E+01 28.81
48777 8.888E+32 154
16.550 3.915E+91 22.99
33.926 6+ 182E+91 Q.77
534.28 Qe 736E+02 1.38
1038. 8 1.838E+33 137
216.94 3.936E+22 2.356
203.11 3. 6455+722 3.13
32653 S«949E+31 9.23
35.333 6. 438E+01 .24
31379 S« TI8E+31 9.62
17.600 3.207E+91 1333
19. 734 1.952E+721 16.28
514.56 9+376E+432 @87

BASE

WwIDTH

7

19
19
19

9

16
16
12
7
g
5
6
10
13
g
11
14
11

35
35S

35

17

VWI00RNA

MUY

- bt Gt Pt o bt pus e b g b= [\) D) - )W W

— pms gt e

) N\ == o ome

ot bt Pt bei b s e

3.83
3,33
.14
3.52
3665

32
31
32

33



GB-10 36319 MIL SLIT

FePo

PA233
PA233
TE12S
TE132
PA233
CEl4a
M099
CEl41
TE132
272
1131
277
BAl4G
CRS1
ND147
IR192
La140
1131
LAl4g
LA14G
RU1G3
RYU106
coss8
1132
ND147
Balag
Cs13a
IR192
RU103
RUL@6
1132
ce137
1132
2R9S
EU! 54
1131
M099
ZR9S
E154
NB9S
AGl 10M
1132
LAl40
LAl14%
LA140
Lalag
1132

- CO68

LAl 4D

ENERGY
(KEV)

93.17
97.13
109.94

13179
139.13
144.13
227.18
276.45
283.21
292.33
303.91
318.16

327.50
363.31
a3l.14
485,92
495.96
51858

521.42
529430
536.12
68339

609.29
628+ 68
628.90
66370
666+ 66
722.98

73849
75571

7648+ 71

T7155
8la.73
B866.82
91776
92431
95356
117127
1595.44

PEAK
CHNL

116183
121.32
13693

16399
173-10
179.29
282:26
343.34
351.72
363.82
377.38
395.05

48662
451.01
535.10
682.99
615.43
63355

686499
656476
665421
748.22

755.99
77321
78220
819.69
826.99
896. 78

91600
937« 34
948.49

956.97

1618.47

18375.082
1138.13
1146.24
1182.48
1452.16
1977.45

8 - 6 -1976

CcPs

128+.96
266+ 76
92. 7806

12.858
57381
99.327
305.032
48.572
14.250
29.450
28.266
22.766

16190
389+ 79
13.66¢6
408+ 31
923.84
116412

3844156
41.995
165.14
19354

36.929
460995
3B.566
69.218
279.33
481.23

24.24S
552.34

1053.2

236.36
179.085
31375
T+6416
33.233
48265
21.341
S49.89

70

859.54

GAMMA/SEC EPD

2
De364E+2D 657
4.891E+32 5.23
1. 731E+02 7.99
2.357E+81 37.42
1.046E+22 9.71
1.821E+02 734
5.592E+32 2.85
B.99S5E+@1 (2.59
2.612E+01 30.81
5¢399E+831 22.59
Se. IB2E+31 21.61
4+174E+31 1939
2.968E+32 4.16
T+ 13 TE+B2 2+56
2.505E+61 2R.63
7.486E+22 1.88
1+693E+33 . 1.3%
2.128E+22 Se 71
7.3435+31 12.75
7.730E+91 13.94
3.028%+22 5.37
3.4935+3]1 19.78
6.7715+01 1%.28
8+617E+31 9.55
Se622E+71 13,19
1.269E+32 5.955
S 121E+032 2,86
8. 8232+02 1.57
8.44SE+01  15.91
1.012E+23 1.35
1.930E+33 1.22
4.333E+732 2,29
3.2832+02 2.73
Se 7525401 Be63
1+431E+321 25,61
5.293E+011  11e4)
7+383E+01 8s+11
3.913E+0] 13.78
0+91 7E+32 3.90

BASE
" IDTH

My

33
23
33

U

0
e ra [\) o e e () [ e

[y
~
)0 e ) e

[
~3
— NN s

I\
Q
0D ) = e e

W
S e }
J'—

(A ]
9
(]

(3]
- Yen s kw b e e )

FrEM
(KE™

2562
327
269

3.32
2.74
3.25
374
2.88
1.98
2.28
1.96
218

2.97
3.2
275
3.12
3.17
295

265
3.238
335
1.42

2.46
2.83
239
3.22
3.13
3.15

3.57
3.17

A0

#

[A RN

N=A0RNIOG D

- pes



GB-10 37518 MIL SLIT

F.©

1131
CEl44
PA233
PA233
TELl2S
TEL132
PA233
MO99
CEl41
TE132

2??

1131

1?72
BAl4g
LAlAag

1131
BAlag
LAl43
R1133
RIT1IG6
€058

1132
NDla4a7
BAl143
CS5134

In192
RU133
nM3e

1132

1131

sBlas
Cs137

1132
ZR9S
EU1S4

1131
M099

Zr9s5
ETlISY4
NB95S
AGl10M
NE9S
AGL1 13M
LAl4g
LAalags
LAl43
LAlag

1132

27?
C06Q
C06%
LAl40

ENERGY
(KEV)

79.24

93.83
97.11
109.98

139.17
144.02
227.02
276425
283.18
292.19
383.94
327.52
363.32
422.41
485.91
495.98
5103.57

521.59
529.28
536,19
633.65

609.38
622.68
628.96
635+68

668+ 65
666+51
723.15

738.28
755+48

764441
766.3¢C

Bla.75
B56453
918.55
924,32
953.5¢
1135.24
1172.71
1331.64
1595.45

BEAK
CHNL

98.84

116.92
126.99
136.95

17314
179.15
282.26
343.29
351.68
362.84
377.42
406+ 65
451.03
524.27
602.98
615.46
633.55

647.21
656+ 73
665.30
748499

755.63
77082
78327
78862

£19.5a
826.23
£96.99

915.74
937.96

948412
95839

1317349
1374.55
1139.11
1144.%5
1182042
1427.30
1453.95
165379
1977.46

8 - 6 -1976

ces

14133

9@+ 6565
211.91
125.88

45597
94.923
302.31
4% «633
13.458
30 «758@
15875
138.5@
369.61
17933
396.58
886456
195.45

32.700
49.471
184.34
25.123

43513
44.925
33.475
1€.382

74.3568
296446
48373

17.933
560.21

12822
263.58

20729
354738
15.522
446 T2}
32.437
T7+11648
23.187
14.82¢
S5C¢9.42

71

924.46

GAMMA/REC b oachcd

(&P
2.575E+91 33.71
1« 652E+32 6.32
3.861Z+32 4492
2.294E+02 7.82
8+ 339E+71 11.46
1« 729E+22 .17
S«539E+32 3.22
T+ 404E+31 17.63
2.452E+21 J37”.53
S« 633R+21 17.84
2.892Z+¢1 3l.15
2.524F+32 S+25
€+ T3S5E+37 221
Q.268E+31 18.79
T«227E+32 .87
1.615%+23 1.27
1.921E+322 S5.22
5.959%+31 14.¢€5
9.315E+31 13.29
3+359E+42 E. 24
4.578=+01 1£.17
7«928T+31 12.22
€. 12E6E+3Y 12.79
Be 1AEE+TI] 17.73
3+295E+71 17.98
1«355E+22 S772
Se432E+32 .79
B.814E+12 tey?
2.268E+01 17.55
1,329T+773 1.35
1.971E+22 1e22
4.033T+70  A,o0
2.797T+77  2.0°
6+ AFOE+T] T 27
NeBP%T+7] 17.79
R lA6T+T] Qe84
S«2C4E+T ] .49
1.278Z+31 131.73
4.27°8E+31 1767
2:89CT+31 2%2.4]

9.2823E+22

J.26

BASE M

IDTH

7

-

15
15
15

- 19N

"
bt s Pt s bt s b b pmt e b ) )

m
)
T 1D O e

14

14
11

ik Ry |

)

27

N n

15 1

a1 4
al 4l
41 4
17

e
18

12
1e

Q
o ) e st b ) ) tee e

& W

L R
DO =3O N-INN

— e
)]

—
-3

"D 0 e
- 20"

22
24
ag
a5
7
g
20
(e
A1



72

g - 6 =-1976 929.27
GB=-10 38310 MIL SLIT
FePo ENERGY PEAK CPS GAMMA/S=C ER® BASE M7 FWHM DX
(KEW) CHNL (%) wID™H (KZ') #

PA233 93.87 116497 97.855 1.853E+32 625 17 2 3.92 1
PA233 9684 120.65 224.69 3+876E+32 452 17 2 333 ?
TE12S 199.85 13679 47.978 9.08SE+21 14.09 9 1 2.32 2
TE132
PA233
M099 139.13 173.89 48.118 9.113E+21 11.58 15 2 2.23 4
CElal 143.99 179¢11 76552 1e449E+02 Qe85 15 2 2.72 ]
TE132 227.81 282+.04 284.58 Se3E8BE+Z2 294 12 1 2927 )
2?7 27625 343+%9 37.166 T7.0392+21 12«23 6 I 2.21 ?
LAl 40 327.49 406.5S3 139.22 2.636E+72 Le99 12 1 2.29 e

1131 363..13 450.79 334.82 6«341E+22 3326 17 1 212 9
LAl40 485. 7! 602. 73 385.22 T7-.296E+22 1.93 26 2 .13 17
RM1B3° 4895.93 61543 1037.@ 1.964E+323 1.27 25 2 3.21 11
RU1O6 S10.56 633.54 245.25 4+645E+22 3.39 12 1 2.279 1°
coss

1132 S21.49 647.07 38.816 7.3S1E+321 10.32 ] 1 2.6 13
ND147 529.21 656+64 33.341 6:314E+31 13.52 7 Il 2.4 14
BAl149Q 535.99 665.056 148.17 2.876E+22 4292 12 I 72.95 1%
CS134 683.22 74837 16.8%4 3.182E+21 17.79 5 1 2.11 14
IR192
RU103 629.16 755+ 73 42.258 8+333E+31 11.473 ° 1 2.92 17
RULIG6 620+ 70 77884 96375 1.825E+32 4.99 S 1 277 12

1132 628.96 780.27 23.666 44820431 21472 12 1 2.6 19
C5137 66361 B19.49 69.865 1.3232+02 634 21 2 234 22

1132 66644 826+ 72 304469 5:771E+42 2487 21 2 3.39 21
ZR9S 722.97 896« 77 440G.72 8e3472+02 1e47 14 1 3.25 22
EU1 54

1131
ZR9S 75570 93732 544.81 1.033E+33 143 39 3 3.33 23
EU154
NB9S 764469 948+47 1094.3 2.3 72E+33 1326 39 3 4R 04
AGl 1OM

1132 77154 956.96 268.28 S.381=Z+32 2.15 39 3 3.3% 25
LA140 81473 1010.47 171.10 3.243c+32 3.39 14 1 .42 25
LAL140 866+74 187491 22.500 L4.261E+31 13.97 8 1 7.27 27
LAL140 92409 114597 34.487 6+532E+21 9+ 563 9 1 2.7 »~g

1132 95358 1182651 41191 T«BALE+I1  17.94 14 2 .71 079
RUI1O6 104B.43 1300.00 9.8833 1.8712+31 21.94 & 1 2.22 37
C060 117197 1453.84 11.287 2.137E+C1 19.76 7 1 2.74 21

I132 139757 173244 3.7541 T«113E+30 3734 S 1 l.53* 32
LA148 1595.45 1977.46 523.75 9.863E+32 Be96 23 1 3.71 23



GB-18 3931¢ MIL SLIT

FePe

PA233
PA233
TE125
TE132
PA233
MO99
CE14l
TE132
222
1131
227
CRS1
ND147
IR192
LA140
1131
LA140
RU103
R1U136
cOos8
1132
ND147
BA140
€S134
12192
R1103
RYU136
1132
1131
5B125
cS137
1132
ZR95
EUL54
1131
MO99
LA14%
Z®95
E11154
NB9S5
AGl18H
1132
LAl4Q
LA14D
LA14T
LA140
1132
C060
co6d
LAl42

ENERGY
(KEW)

93.85
97.12
189.91

139.48
144.21
227.23
276450
283.03
292.17
318.47

32765
36333
4B8S .92
495.98
S1G.52

521.53
52246
53611
68334

63933
623 .89
628.81
63537

663+ 69
666465
72314

738.32
753.62
755.74

764+ 74

771.85
814.75
866.83
918.54
‘924.12
95357
1172.35
1333.58
1595.45

PEAX
CHNL

116495
121.3¢
136-87

17353
179.39
282. 32
34342
351.54
362.83
39543

4036.82
45133
602499
615.47
633.61

647+13
656+ 95
655.19
748+ 52

755.94
773.27
78209
768.21

819.59
826.98
896.98

915+ 79
931.34
937.38

948453

956+97
1213.572
197593
1139.22
1146.00
1182.49
1453.51
1649.48

8

- 6 -1976 923.45

cns GAMMA/CZC Ten
()

96.947 1.739E+32 609
2¢s.8¢ 34694E+722 Aell
69.233 1.242E+272 B. 55
45349 8.381Z+91 11.95
97.376 1« 747E+22 g.41
288. 62 S« 172E+72 3. 71
41153 7«.383E+31  13.29
16.3156 2.9272+¢31 NR2.97
33.433 S546CE+31 17.81
17.%12 3.082E+21 22.97
148,32 24 661E+02 4e 24
32@.85 Se 7575402 232
437.83 7« 8556E+72 179
896+ 73 1. 609E+73 1.34
122.86 1« B455+272 Se 7T
35.316 5«324T+71  12.42
33.129 SeB44Z+71 13.726
15998 2.877=+02 Ve 77,
94541 1696E+71 39.725
41179 T7«3FCE+3] T.98
43958 T+ 205E+71] Q.73
38.495 8« OTTT4TY O.1%
94166 1. 689T+031 20.556
£5.613 9.978T+21) 5e 78
264.25 Lo 741 T4+72 2. 91
462. 78 £.321Z+22 1.48%
20.55€ 3.59%T+31  14.97
35.845 5431 E+71] . 444
566+ 72 1e216T+72 1,30
13165 Le£24%+A7 1.1
237.81 A 26T7E+DD R.10
22135 Je812Z+72 2. 59
32.591 SeZ4TE+21  17.6°
TeTH15 1.389Z+0]1 2/4.92
32.6272 Se494Z+21 13.82
28B.283 SeZTHT4AY 1344
19.758 3« 543E+71  11.72
4.2323 7« 59SE+37 14,854
511.25 9¢1732+a2 Z.83

73

TarCT

1DTE

at

1oy

"

s bee g ) D )

b e e D) e

- b bt

Y

[ e B

Lt 3534

(=)

2.86
2.94
2.52

2.4
n.of
2.91
2,71
1.76
234
1.65

De 7?77
ERAY
2«94
Qe 1A
.27

.05
734
2.77
4R

e 74
Q17
2.59
1472

2.73
279
R R

Q.SII

.11
2,10

1‘10.

2,99
n.2"7
0,77
| It
n,5%
2.Q9

Regy?
1.5%
.54

24
o
28

o
of
29

s

31
an
2
M
29
)
a7
2e
39



GB-10 49318 MIL SLIT

FePo

PA233
PA233
TE125
TEL132
PA233
?227?
MO99
CElal
BAlag
TE132
27?7
2?27
BA140
" IR192
CRS1
ND147
IR192
LAl40D
1131
BA140
LAl40
r11133
RU1G6
0S8
1132
ND147
BAl40
csi3a
IR192
RU1G3
RU1G6
1132
1131
$B12S
cS137
1132
ZR9S5
EU1SA
1131
M099
LAlauw
ZR95
BN 54
NB9sS
AGl10M
1132
LAl42
LAlAaC
LAlaO
- LA14@
1132
?2?
cosg
co60
LAl4g

ENERGY
(KEV)

93.85
97.14
129.99

131.86
139.58
144.26
161.81
227.06
276437
291.89
382+94
315.23
318.52

32772
363.35
422431

485.92
495.99
S16.68

52139
529.35
536.26
623.82

629.31
628. 73

629.21 -

636402

663.72
666+.24
723716

738.58
750+ 72
755.73

764+ 73

T71.22
8l14.75
866.9C
918.29
924.20
953.51
1846.96
1172.61
1331.53
1595.44

DEAK
CHNL

11694
12133
13696

163.08
173« 65
179.21
293.21
282.11
343.24
362.47
37618
‘391156
395.53

406-87
451.86
524415
632.99
61547
633.68

646496
656,82
665+ 38
789.11

75592
7737
788.33
789.03

819.63
827.22
897.30

916.12
931.15
937.36

94852

956456
1218.50
197511
1138.42
1146411
1182441
1298.19
1453.83
1653.65
1977.45

8 - 6 -1976

CcPS

189.99
228.64
79.325

13979
45.352
13736
15.129
26353
39.216
35+ 729
19.616
16983
24.582

153.36
366.65
16166
423.97
901.52
111.51

33.533
579432
179.71
24.211

51334
44353
4Z.4156
11916

58. €692
277.27
466.18

129485
32.1783
524,27

975.29

213.72
203.13
35933
7.03500
36103
37529
63398
18.252
17.683
538.97

74

929.19

GAMMA/CSEC Top

%)
1.967E+32 573
4.294E+32 417
1.423E+032 815
1.966E+31 32.029
B8.367E+31 1147
1.917E+02 746
2.703E+91 24.32
4. 565E+A2 3.38
7.222E+31 13.93
6+397E+31 1357
3.512E+21 19.15
3+343E+731 2744
4.491E+31 22.56
2. 746E+72 Le 87
S5.491E+32 2487
2.E94E+31 20.47
T7.592=+92 1.81
1514E+23 1«34
1.9396E+92 543
5¢C34E+31  14.22
1.237E+22 ge 57
3«21BE+32 Se33
4.335E+21 15.87
9.192E+31 1«12
T«941E+21 1974
T237E+31 1352

1.9728+731

1eCa9z+an
4.9655+22
8.247E+92

33928+21
S« 763E+31
9« 8L4E+ND

1e746E+7273

3. 7T73E+G2
3.583E+30
6-434E+31
1.262E+7]
6+ 479E+01
5e465E+7]
1e374=+C1
R.267E+T1
3+ 166E+7]
9.114E+02

RN« 41

BASE MM
"IDTH

1e 3
18 3
9 1
S 1
15 2
15 2
5 1
12~ 1
g 1
7 1
5 1
11 2
11 2
11 1
12 1
e 1
27 2
27 2
17 1
ol 1
19 o
19 ”
15 2
15 »
13 1
9 1
£ 1
21 2
21 2
17 <
9 1
34 4
"2y ¥:]
34 4
34 4
17 1
17 1
5 1
9 1
o 1
7 1
7 1
8 1
18 1

FrHY
(XE™

3.67
3.14
2. 52

1.33
3.32
2.69
1.48
2.93
2.58
275
145
1.29
353

?.92
207
Re 220
2.93

3«89
30
Rel7
1.5°
2.87
T2
RDeltYy
2461
2.5
.59

Y
£

(9 \) »e

VR INrNE

as
)
7
aF
29
47
a1
a2
43
na



GB-19 417213 MIL SLIT

FeDPo

1131
CEl44
PR233
PAZ33
TE129M
EU1S5
PA233
TE125
TEl32
PA233
MO99
CE1l4l
TE132

?7??

2?7
BA14a@
CRrRS1
ND147
LAl4@

1131
BA140
LA14@
LA143
R1J183

1132
ND147
BA142

???
Cs134
IR192

ENERGY
CKEW)

79.78

93.84
9?-33
184. 74

118+43

139.59
144.58
227.37
27670
292.37
383.98
318.87

327.88
363+ 62
42391
43158
486410
496.32
521.71
52973
53642
54947
603.83

DEAK
CHNL

99.5@

11693
121.23
13845

137+583

17378
179.85
282.49
343+65
363.08
377«456
395.92

4@ T« 39
451402
525.01
8535+ 75
623.21
615485
647« 35
65732
66558
68le75
749.13

8 - 65 -1976

crs

1S5.216

94180
18714
42535

139.27

S8« 884
93.142
281.42
33.991
22.258
18.-252
23565

154.25
268.83
23« 645
19+383
365.14
463.42
21841
54+635
18G.721
17733
64374

75

S36.17

GANMMA/Z/<EC Eorm

<)
2.414E+31 21.58
1 e 4QUE+12 S«37
2.9695+22 3.71
6. T48E+31 13.71
2¢229E+22 T.32
9¢242T+G1 2.45%
1.4775+22 5.91
J+195T+032 331
S«393%5+21 17.42
J3.531E+21 3232.75
2.863E+31 21.2n
3 7395+2] 2r: e 3%
4.265E+32 2447
J.275E+71 1€+« AS
30758+ 17.%5
Se 793T+32 192
T« 33SE+32 1.59
3465Z+7]1 21.57
Re563E+7] 779
D2.998%4+02 el
2.813E+2]1 21.21
1.329E+42 Rel9

RASE
wIDTE

]

14
14
1g

1 93]

15
15
11
12
13

5

]

—
VWL JOR

- s

M

hy VIS )

)

. e ) = = (D )

R JEEUR, T, DD Y

FrEH
(KE™

.17

257
2«71
2.54

R.21

2.A2
2.87
2.548
254
2.28
2.27
372

P55
2.27
2.59
1.4
2.72
.64
DA77
3.57
"..ga
9.59
2,74

A2 4
£

"

in



RU1€3
RU106
1132
1131
SBi2S
CsS137
1132
ZR9S
EULSA
1131
M099
LAL4@
ZR9S
EUlSa
NB9S
AGliogM
1132
Cs134
cost
LAlAQ
LAL4O
LAl4G
1132
?2?2?
C068
co62
LAl4D

609.49
62072
629.31
636+19

660. 76

666.96
723.43

738.51

750+ 69

755.89
76563

77161
794.94
811.18
814.91
866+.89
924443
053. 78
1847.58
1172.43
1331.57
1595.54

756 14
776956
786« 73
789.23

819468 -

827.35
897.34

91633
931.12
93757

948.89

957.04
985.95
1806.088
1016.70
1875.18
1146.39
1182+ 75
1298.95
1453.57
165@.71
197757

27.275
8.3333
35.884
17.983

153.01
225.64
46T+ 62

16.0625
29.518
511l.16

893.89

170.19
464533
26.494
174.95
32+575
33.628
25.830
11.473
22.158
17.883
457.56

76

4.327E+01
1.322E+p1
S« 688E+Q1
2.710E+01

2.383E+32
3.580E+p2
7-3GBE+32

2.542E+51
4.583E+01
8.113E+32

1.413E+33

2.780E+02
7.383E+01
4.233E+a1
2« T71SE+32
S« 184E+031
4.856E+31]
4.393E+01
1.819E+31
3.5142+¢1
2.837E+01
T+ 259E+22

12.59
32.33
18.45
15.51

3.921
2449
1.23

12.92
853
1.24

1-21

233
7.93
9«43
292
8.22
10.29
5«87
1577
8.20
12.84
.82

16

20
29
14

36
35

VI ] = e e )

[ 0~ )

»

- et b et bt gt e (D ) s >

3.09
1.69
299
2.19

2.93
3.43
2.91

2447
2.33
2.95

2.88

3.11
2,73
S.1%
3.18
.21
2.58
3.17
2.02
2.87
3.22
.38

27

37

3aQ
43
N1
42
4
44
45



G3-18 q2313 MIL SLIT

FePo

1131
CE14a
PA233
PA233
TE126M
EU15S
PA233
TE125
TE132
PA233
MO99
CElal
BA 148

727 °
TE132

???
RU183
CRS1
ND1a7
1A148
PA233

1131
BA140
LAl43
LA140
R1123
RI1G6
cosB

1132
ND147
BA140

22?
cS13a
cS13a
csS13a
IR192

1132

1131
SB125
csS137

1132
AT
EU158

1131

ENERGY
CKEV)

80.16

93.97
97.86
18436

11046

139.87
144.79
162.29
20771
22769
27699
292.91
319.11

328411
339.88
36397
423.39
432.88
486454
496.50
51090

522.11
53006
53672
$49.80
56255
568+65
634.13

62963
636.64

661.08
667.10
72375

PEAK
CHNL

99.97

117.029
121.92
129.98

137.55

174.023
180.11
201.56
258.12
282.89
344.00
363.74
396422

4237.38
421.98
451 .83
S25.49
536.25
683« 76
616.11
633.96

647.84
65772
665.96
682.17
697.97
78553
749.49

781418
789. 78

820.08
827.54
897. 74

77

8 -~ 6 ~1976 947 .2%
cPS GAMMA/SEC ER™
(2D
8.1416 1-.114E+@31 4p.12
109.05 1.492E+02 5«83
224. 76 3.876E+02 4.24
76.245 1.@43E+02 6. 68
183.47 1.416E+32 5«66
39.523 5.418E+31 G« 88
65.817 9.B09E+O1 7. 92
14.354 1.964E+31 25.85
9.1883 1.246E+81 32.38
135.10 1. B49E+02 3.85
75.208 1.829E+32 6.12
17934 2.450E+01 22.22
182.459 1-430E+21 3%.757
86.182 1.178E+3? 4478
19.979 24 735E+21 17.48
14395 1.972E+32 3.35
18.579 '«448E+21 30.856
12.783 $749E+31 £2457
222.39 3.943E+22 2.26
322. 75 4+4]185+02 l.82
27.983 3.830E+31 12.57
19.479 2.6565E+31 16.022
28494 3923E+21 9.66
99%9.418 1.350E+32 S.81
14.625 2.332E+31 23.86
15.237 2.08SE+71 19.57
19.34] 2¢647E+2J1 15.49
16545 2.264E+22 2.67
25.329 3+467E+21 11.523
12.783 1.476E+31 23.92
346+36 4« T41E+22 1.53
136003 1.862E+32 2,32
280.45 3.839E+32 1.57

BASE MY
wIDTH

6 1
as

35
35

b DOD

3as 4

14

[
&

—
3O AM
.n—o—.——‘—-n‘.\);\)

~ -
RNW—m PRI M
b et bt bed bmn et Bed b

— Ll and
-3 NNNAS
— e e pea [\) [\D e

00
—

21
21

15

—_N N

FuHM
(KEW™

2.43

BK

& W N LY

wn

R 2N\ I IR0 Bh S BRI ]
M- & W



M099
Latag
ZR9S
EU1 54
NB9S
AGl18M
1132
€s134
Csi3a
LAlAg
TE129M
LAlao
LAl&ag
1132
???
Co69
CD6D
1132
Lalag

738.83
751.10
756.20

765.22

T72.15
795+32
821.81
81S5.60

867.15
924.66
954.14
1847.66
117277
1332.8%
1397.58
1595.85

GB-18 43319 MIL

FePe

2?77
Crsl
ND147
RUL106
coss
cos8

?2??

???
co6@

?22?
Co69

ENERGY
(KEV)

74. 79
3228 .82

510.81

819. 76
834.58
1099.24
1173.17
1291. 71
1332.52

916.42
931.63
93795

949.12

957.71
986.42
994.47
1811.55

1375.43
1146+67
1183.20
1299.85
1454.03
1651.35
1732.45
1977.95

SL1T

DEAK
CHNL

93.32
397.3%

633.84

132558
1835.€56
1362.95
1454452
1601.3S
1651.88

8

78

13.953 1.989E+91 1637
14.973 2.249E+21 12.556
291.66 3+ 992E+322 167
569.72 Te T99E+(2 A«99
92. 723 1.2869E+22 2.58
138.2% 1. 783E+22 2.36
11-137 1+524E+31 16.62
128.12 1« 644E+¢2 2.94
23.623 3.233E+g1 8.48
23.952 3.278E+3} 7.58
17016 2.Q29E+71 9.90
25+ 733 J3.522E+31 682
ar.216 3. 725E+31 &.32
26.587 3.639E+31 600
4.08541 S5«S49E+23 23.52
273.58 3 T745E+02 P.95
- 6 ~1976 948.28

coes GAMMA/<EC o2
(&3]

4.1238 44302E+30 52096
118.89 1.2415+02 179
4.8916 S« 127E+22 1C.4l
13.033 1.362CZ+21 Be42
Qe 44666 4.6R/3JE+EA 1724
5.4291 Se 668E+272 15.72
136.85 1.1 1SE+g2 144
3.2833 3:428E+D3 12.3A
98.358 1.23275+22 1.36

16
16

WD) D e

19

n

19
11

e e sd [\)

SNOVOVONAO
b et pus P S b bk s

—

PASE MW
wIDTH

1 1
1 !

7 1

12
7
9

12
7

1

i bt et Gt A s

2.48
1.83
254

2.58

2454
2.62
2.09
3.29

2e62
2.83
.49
2.68
2.6%9
2«76
195
2.94

Frey

B $4:435)

1.46
1.22

2.57

.41
NelR
2/
e 54
1.7%
Ne4l

3a
35
36

37

ki
39
42
41

42
43
44
45
46
a7
A8
49

K
i*

) -

[ )

O aqgaabd



GB-16 44316 MIL SLIT

FePe

PA233
PA233
TE129M
EU155
PA233
TE129M
EU155
PA233
TE125
TE132
PA233
M099
CElal
222
TE132
222
RUL1G3
12192
cas1
ND147T
LA140
222
1131
LA143
LA140
R B3
RU106
CO58
3A1482
CS134
17192
R1123
RU186
1132
CS137
1132
2795
E154
1131
ZR9S
E1S4
NB9S
AG!1gM
1132
CS13a
cos8
LA140
TE129M
LAl40
LA148
1132
co68
C068
LAl 43

ENERGY
(KEW

94443
98459
183.61

135.92

112.82

142.31
145.27
23954
228.35
277472
293.28
31569
319.84

328.51
334.%8
364.33
43233
486.85
49585
S11.63

537.16
634.58

51C-17
621.63
639.22
66169
66753
72394

756+47
765.58

772.84
79563
81357
81551

867462
924494
954458

1173.21
1332.43
1596.32

PEAK
CHMNL

117.656
122.83
129.25

131.92

137.99

174.55
183.71
26%.38
283.23
344.52
363.9%5
391.98
397.13

427.87
414.58
452.28
536+55
634415
616.55
634.85

665.52
752.26

756499
771.19
781.58
82@.83
828.05
897.97

938.28
949.57

958.07
986.81
1035.31
1311.55

1876.21

1147.32
1182.64
1454432
165177
1978.16

79

- § =-1976

Ccre GAIMA/REC
43417 4 755E+3]
98.259 1. 2756E+32
€3.5C27 9«1 76E+31
112.63 1.236E+7272
34.674 3.£35=+71
11.438 1.252E+431
18.8672 2373471
14.983 1+644Z+71
986+745 1381E+32
162.27 1.123T+22
2.2375 QeJNFTH+TT
la.222 1.558E+71
37-139 43725+31
21.232 2.326Z+21
18.991 D DNBH{TE+T]
55.716 6+1155+71
4.2341 45145+37
61.324 66 722Z+121
161.16 1« 758E+72
22.358 2.271E+71
22.933 3¢175Z+0]
78753 2. 64354273
7.8529 €« 5185E+12
8. 7523 D.5]12E+0"
845582 Qe 52T+
9.2159 1377Z+71
44.299 44B2372Z+7A)
SE.258 60 394%=+721
73.316 TeT17Z471
126.97 1.392E+5?
29.555 3.254E+3]
7.1383 TeBIIT+2T
2.8916 31735437
21.127 2.319%+31
5.2914 5¢337Z47273
H5+5958 7.2292+720
Se 772 6eAJTITHA]
3g.125 421845E+31
38.352 4177E+2]
65.183 Te154E+7]

952.44

19.17°
1327
1724
3.%7
2674
28.99
11758
7.22

17«34
2.24
NeAR

234 6F
Qe 223
1.5€
7«C1

S €N
15.2]
25.42
17.%¢
1141

QeS¢

S.07

2674

.95
177

371
1167
25447

Ee 77

14675
17721
13.737
2.1
287
1«72

>0

—

WQWI2NI g

— s

WWO 22 M3

N

O e e 33

] (] [e AT, I V)

R R B

— e ) e ] -0 L) e e ) — g Gt M o e Ph el e

et bt e

et St

Fr M

(=™

1.8%
2.21
2.19

2.2 .

D91
.24

Q.19
2.1F
2.19
204

z.q."
2.27
LI ]
Ne4=
9,45
2,40

037
H

£

Fed

) e pud
W3 e~ D Ag - h

-t e
h A

B e
10 A2

)

f1¢)
2

22
24
2%
26
27
oa

29

12

21
an
11
g

s
15
a7
ae
an

e |
-



GB-10 4S3108 MIL SLIT

FePoe

1131
CEl4a
PA233
PA233
TE129M
EUISS
PA233
TEI29M
EUISS
PA233
TEl25
TE132
PA233
PA233
M099
CEl41
TE132
22?2
1131
727
BAL 4G
CRS1
ND147
LA140
1131
BAl40
LA140
LA14g
RyY183
RU186
co58
1132
ND147
BAl4g
277
CsS134
Im192
RU183
RU106
1132
113]
SB125
CS137
1132
ZR95
EN154
1131

ENERGY
CKEV)

88.44

94.13
98.00
183.55

185.26
118.68

114.061
Y48.85
144.87
227.73
27733
28442
292.46
384.41

31956

328.25
36435
423416
432.39
486457
496458
51115

522.08
529.88
53677
545 .89
604.17

609.98
62130
62%. 56
63656

66114
667.32
723. 79

BEAX
CHNML

183.32

117.29
122.18
128.98

131.10

137.82

14194
17423
180.21
282+ 94
3444085
353.22
363+18
37799
396.78

43756
451.93
525.21
53627
603. 80
61617
634.+26

647+81
657.48
656+32
682.28
749455

756+ 76
T73+78
781«14
78969

823.16
827.81
897.78

8 - 6 -1976

Cc»s

144929

127.31
249.74
182.81

122.61
189.30

47-919
37.722
72194
162.19
113.89
17.987
17.229
12.420
17«745

86.0391
151.48
13725
1i.912
220G.65
362.67
28+.954

18.422
24.+425
93.938
14.991
32.868

17.381
11.908
3%.383
8.3958

56+311
143,95
271.61

80

957.55
GAMMA/SEC L)
€2
1.9428+01 24+26
1.3965+G2  4«G0
3.248E+02 2.84
1.337E+32  4.85
1.5955+32 3.7l
1.422E+02 3.9%
6+233E+3] 645
4.927E+01 9.05
9.391E+¢21 6491
2.109T+32 3.93
1.481E+4232 4.0
2.339E+21 1%.41
2.2415+81 14.82
P«396E+31 17.85
2.308E+31 18.88
1.119S+02  4.87
1.9738+12  2.85
1.395E+31 23.7%
1-S49E+01 24.14
2.8 73E+02 1.94
4.718E+32 1.34
3.714E+01 13.78
D.393E+31 17.482
3.1773+%1 14.37
1.2215+G2  4.20
1.9585+G1 16.27
44275E+31 11.79
2.2225+31 14.49
1.5495+21 22.24
3.9135+21 7.9¢
1.3925+31 24+59
7.325E+31 4433
1.833T+22 2.87

3.533T+92

le4]

BASE

wIDTH

7

a3
33
22

[SR%]

33
33

33
14
14
12

— L d
PSRN RY) JEK I

b ut
Q=R JREO

Mt

et st ed e (D (D OV [s 3o W )

- bt S et Pt s e

—— - ) ) e e e e

R IR

Fuk

[ 4ALY]

1.97

2.56
2¢47
3.13

N
.

n
2

VIR TN JES BRI 0
[ ] L] L] [ ] [ ] » [ ] L ] L ]
MHPIONVNV WO
PWe=WEAMRD

9
.
]
0

¥
#

—
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[OmM

N

[
—

22

33
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81

MO99 738.87 91647 12.666 1.647E+31 15.92 Y 1 ”2.41 35
ZR95 756425 938.01 308.32 4.013E+32 1.32 24 4 DNe47 125
E154
NB95S 765.19 949.29 598.61 Te787E+32 .99 34 4 D2.37% 37
AG118M
1132 77220 957« 78 92. 798 1.237E+22 252 3 4 2.47 2R
€S134 795.40 986.52 32.123 41 R2T+3Y S.GR e 1 2.77 129
c0ss8 Bll.09 1335.96 14+949 1.944=+31 9.25 17 2 332 47
LAl42 815.28 1011.15 183.55 1.37254+20 326 17 2 2.45 4]
TEI29M
LAla2 86727 107556 184123 2.358E+21 11.235 i 2 254 42
LAla42 919419 1139.89 7.4129 9¢542E4+77  17.27 15 2?2 247 42
LAl143 924475 114678 23+ 791 3+794E+73]) Q.77 1S 2 ".7% 44
1132 954.05 1183.288 17.725 2.335E+731 9.14 Q 1 241 4%
coeg 117275 1454.28 35.945 4.H5765E+C] 477 11 I P.R6 45
€069 1331+.93 165115 22.4%% 3. 955Z+0 527 17 1 287 47
1132 1397.98 1732.95 4.6833 6:392E+87%  17.82 6 1 2.27 4¢
LA143 1595.82 1977.92 243.38 3.155E+32 133 15 1 297 49



82

8 -6 =197 1223.15
@B~10 46310 MIL SLIT
FePo ENERGY PEAK cvs GAMMA/SEC EP? BAST  M'T FUEM oY
(KEV) CHNL (%) *1p™H (SIS AL) T 4
PA233 94.36 117.58 87.303 1.233E+22 4.31 3s 5 2.156 1
PA233 98.46 12266 197.74 2.271E+22 P83 35 5 2.44 2
TEI129M 183.61 129.95 119.78.. 1.376%+32 2.49 35 6§ R2.3%2 3
EU155
PAR33

TE129M 105.86 131.84 151.94 1. 7235E+322 3.309 35 6 1.74 4
EYL1S5S

PA233 ’
TE125 118.77 137.93 83.854 9. 634T+71 430G 35 6 ".32 S
TE132
PA233
MO99 146.27 174.56 23.¢81 2.307E+31 12.15 12 2 1.92 &
CE1l41 145.28 18046 32.484 3. 732E+31 1D.27 12 2 191 7
7?? 209.29 260.97 21.587 2.4B0E+CL 12.88 7 1 2.12 g
TE132 228.01 28329 139.29 1.607E+22 254 9 1 1.97 2
??? 27735 344.45 139.928 1.597E+22 2.27 8 1 229 17
1131 284.81 35371 15.375 1-766E+81 16.07 7 ' 252 11
RU163 293.39 364.34 9.2841 1-8STE+31 28.47 3 1 174 12
BA140 394.45 378.85 7.0833 8« 138E+22 33.41 5 1 1.7%6 13
IR192 315.86 392.22 18.585 2¢13SE+R3] 1172 12 2 1«94 14
€CR51 319.66 396493 31.764 3 649E+2] Be33 12 2 232 15
ND147
LAl 4@ 328.54 407.92 39.198 4533E+31] £.35 14 2 1.94 15
??? 333.92 414.58 18.529 2138E+31 11.73 14 2 2.15 1”7
I:31¢ 364.23 45216 81.55%2 9.38B3E+21 3e4r 9 1 2.13 IR
LAl40 486+ 73 683.99 95.183 1-C93E+¢2 276 9 1 2.11 19
RUIB3 496.82 616.50 233.37 2677422 1.45 11 1 2e17 272
nles S11.48 634.67 29.658 345 T7E+0] 7.92 9 I 2.36 2]
Cos8
1132 522.55 648.39 18.233 1«175E+31 15.74 5 1 1.99 292
ND147 530.19 657.86 18.958 1.258E+31 18.827 8 1 2.1% 223
BAl4g 53699 666429 42.2028 4.848E+0] 5.06 8 1 2.3 024
CS134 624.+36 T4%9.79 203.142 2314%+01 9.97 15 2 2.49 95

IR192

RUL23 612.18 75783 14.436 1.658Z+01 11.33 18 2 297 25
RG6 621.87 77148 11.358 1.3C45+21  14.00 a ! 2.33 27
1132 633.91 78157 13.233 1«1752+21 15.31 f 1 2414 o7
1131 63668 789.84 S.3625 5 1615+203 25.°22 7 1 %2.10 2o
$B125 .
Cs137 66142 822.52 23.551 2.7055+3] 622 17 2 .22 13N
" 1132 667.47 827.99 62.473 T« 1E69E+71 .27 17 2 2.31 31
ZR9s5 723.92 897.95 91.228 1 .3472+02 2.29 19 1 222 22
EUL1S4
1131
M099 739.832 916065 5.1332 5.8975+28 25.32 R 1 2.77 217
ZR9s 75642 938.22 196223 1.2295+02 2«13 15 2 2372 134



EUI54
NBSS
AGl10M
1132
Cs134
co58
LAl40
TE129M
LAlA4g
LAY40G
1132
cos6e
co68
LAl 4@

76553

77248
795+ 64
gl11.10
815.58

B67.64
925.15
95441

1172.94
1332.13
159602

949.51

958.03
986,81
1805.97
1011.52

1376433
1147.29
1183.53
1454.23
165139
1978.15

2208.01

45.574
13.925%
9.2883
43.8272

9+1666
6. 9583
73033
37.752
35366
192.22

83

2.297E+92

5+2356Z+91
1.599E+01
1.0675+31
SeA3YE+I]

1.253%5+31
T«994E+00
8.3E€7E+27
4.338E+01
4.7 63E+31
1.172E+02

147

3.14
B.92
13.99
4.64

1l1e.10
17.727
1265
2.26
+Re 35
1«42

19

19

17

W R~ QO

oI B ]

b ret e Pt pes b



GB-1@ 47118 MIL SLIT

F.P.

PA233
PA233
TELl29H
EULSS
PA233
TE12S
TE132
PA233
MO99
CElal
TEl132
?22?
1131
RU123
LAl4G
PA233
1131
LAl4O
LAL 40
RMIIB3
arr1as
coség
ND147
BAal42
CS134
CSl34
Ir192
RMI136
1132
1131
sB125
Cs137
1132
2R95
E'1 54
1131
MOS9
ZR95S
EMN154
NBSS
AG110M
1132
Ccl134
Ce134
LAalag
TEI 291

. LAl40

LA140
LAl a9
1132
???
C053
€062
1132
LAl42

ENERGY
(KEY)?

93.89
97.78
123.95

113.22

139+ 79
144462
227+.54
276487
284.91
292.95
327.93
339.82
36357
43211
486415
49634
S11.82

529.€2
536459
568.62
63385

621.062
629.28
636.31

66793
666.94
723.48

738.63
75615

765.39

771.68
79523
€30+ 75
815 2

86694
919.11
924.39
953.24
104744
1172.383
1331.69
139771
1595.52

PEAK
CHNL

117.07
121.82
129.47

1237.24

173.91
179.89
282. 71
343+ 86
252. 71
363+ 79
Q43716
421 « 99
45124
536.29
593.27
615.90
634437

65743
655.883
73S. 46
749415

77343
783566
789.28

81989
€27+ 34
89742

91617
937.%9%9

948.95

57«13
98605
993.15
121143

1275417
1139.29
1146434
1182.95
1298. 78
1453.54
1653.85
1732.61
1977.54

g - 6 ~1975

c»s

139.782
282.33
75.28%

134.77

52621
93.137
18177
29.195%
15.578&
1B8.512
99.341
26.262
185.4%
14.94]
27M. 85
394.42
22.866

25965
112.61
33.715

227.25

T2416
23.2148
T+ 2583

196« 84
17254
34147

17175
373.27

752492

1726.29
19454
n22.918
151.52

22.466
17694
29.922
17.891
31.27%
25.156

" 23.533

3.2257
200,29

84

17346.57

GAMIA/ == E-"

¢:3)
2.709FE+22  4.51
L.24FE+22 .57
1.12325+029 S &N
1.573CS+00 S.49
7+ 974547 Se b2
1+392E+10 6477
2.729T+22 4470
1.480C+00 S5.75
2.329E+31 22.42
2. 7955471 27.12
1.492E+22 S.17
n=365Z+%1 17,45
2. 7RET+32 2.9]
2445401 17.15
HeARTIHTN 2,17
. Qa4 F+1D 1.97
4eD3BTHTY 172,17
3.97AS+7[ [7.15
1601 E+22 4,727
4e612F+01 12,41
RA1ZE+2S 2,19
1e 1 775+21 77,47
JeaRTE+T] 123.47
1.39792+21  133.11
Te 4RAF+AO 1.37
2.581E+72 9, |G
S« 128E+72 1oap
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