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Evaluation of Energy Deposition in Various Test Fuels

in the NSRR Experiments
— Destructive energy measurement, Gd,03-U0; and Pu0,-U0; test—
Satoshi YANAGIHARA and Toshio SUZUKI+

Department of Fuel Safety Research
Tokai Research Establishment, JAERI
(Received December 18, 1985)

New test series such as (i) destructive energy measurement, (ii) Gd,03-
U0, fuel and (iii) Pu0,-U0, fuel tests are in progress, and the conversion
factors were evaluated by conducting the energy deposition calibration
tests respectively. The fission numbers and energy deposition per core

energy release determined through y-ray spectrometry are as follows.,

(1) Destructive energy measurement tests: 6.29%10*" £/gU0,/MWs

4.25 cal/g U0, /MWs
(2) Gd,03-U0> fuel tests
a. U0, fuel : 8.83x10%% f/g+U0,/MuWs
i 5.96 cal/g+*U0,/MWs
b. Gd;0,-U0, fuel t 6.94%101Y £/geU0, /MWs
: 4.69 cal/g+U0, /MWs
(3) Pu0,-UC; fuel tests
a. Phase 1 ' + 3.77%10%% £/g-UO;/MWs
: 2.55 cal/g-U0, /MWs
b. Phase 2 o s 3.51X10YY £/geU0,/MWs
: 1 2.37 cal/g-U0,/MWs

in addition, an energy depositlon in each test was derived from
calculating the core energy release history. The energy deposition deter-
mined is useful not only to know the threshold of fuel failure but also

to make comparison with that of standard tests.

Keywords: NSRR Experiments, Energy Deposition, y-ray Spectrometry, U0 Fuel,
Pu0,~U0, Fuel, Gd,03-U0, Fuel, Core Energy Release, Reactivity

Initiated Acecident.

+ Department of Chemistry
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Table 1

Reactor Type;

Reactor Vessel;

Fuel ;

Fuel
Fuel
Clad

type

enrichment

material

Fuel diameter

Cald diameter

Length of fuel section
Number of fuel rods
Equivalent core diameter

Contrel Reds;

Number

Tvpe

Poison material
Rod drive

Transient Rods;

Number

Type
Poison material
Rod drive

Core Performance;

a) Steady state operation
Steady state power

b) Pulse operation
Max. peak power
Max. burst energy
Max. reactivity insertion
Min. period

Pulse width
Neutren life time

Experiment Tube;

Inside diameter

Characteristics of NSRR

- Modified TRIGA-ACPR (Annular Core Pulse Reactor)

3.6m(wide) % 4.5m(long) S 9m(deep) open pool

12 wt?% U-ZrH fuel
20 wt¥ U-235
Stainless steel
3.56 cm

3.76 cm 0.D.

38 cm

157

62 cm

8 (including 2 safety rods)
Fuel followered type
Natural ByiC

Rack and pinion drive

2 fast transient rods and
1 adjustable transient rod
Air followered type

92 %2 enriched B4C

Fast : Pneumatic
Adjustable:

300 kW

21,100 MW

117 MW-sec

3.43 % Ak ($54.67)

1.12 msec

4.4 msec (1/2 peak power)
30 usec

22 cm

Rack and pinion & pneumatic
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Takle 2 Characteristics of the standard test fuel rod.

U0, Pellets

Diameter 9.29 mm
Length 10 mm
Density 95% T.D.
Enrichment 10%
Shape Chamfered
Cladding
Material Zircaloy-4
Outer diameter 10.72 mm
Wall thickness 0.62 mm
Fuel Rod
Pellet-cladding gap 0.095 mm
Overall length 265 mm
Fuel length : 135 mm
Weight of fuel pellets 94g
Number of pellets 14-15
Plenum gas He 1 ata.
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Table 3 Characteristics of the Pu0,-UC, test fuel rod

Pu0,-U0, pellets

Diameter
Length

Pensity
Enrichment

Shape

Clagdding -

Moterial
Quter diameter
Wall thickness

Fuel Rod

Pellet-cladding gap.

Overall length
Fuel length

Weight of fuel pellets
Number of pellets

Plenum g9as

Phase 1

9.31 mm
9,88 mn

95.4% T.D,
*§.33% PU0,-93.67% U0,

~ Chamfered

Zircaloy-4
10.72 mm
0.62 mm

0.085 mm
230
132 mm
85.88 g
PU0,-U0,:10, U0p:2
He 1 ata.

Phase 2

12,40 mm
13,00 mm

95.0% T.D.
*10% Pu0,-90% UQ,

Dished with Chamfer

Zircaloy-2
14.50 mm
0.9 mm

0.15 mm

212 mm

137 mm

114,65 ¢
Pu0,-U0,:9, U0,:2

He 1 ata.

* Contents of fissile nuclides are shown in Table 7
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Table 4 Characteristics of the Gd,05-U0, test fuel rod

Fuel Pellets Uo, fuel 6d,05-U0, fuel
Diameter 8.19 mm 8.19 mm
Length 13,5 mm 13.5 mm
Enrichment 2% : 20 %
Shape Dished Dished
6d,05 content 0 ~6 7
6d-160 enrichment — 98,6 7
Cladding

Material Zircaloy-4 Zircaloy-4
Quter diameter 9.50 mm 9,50 mm
Wall thickness 0.572 mm 0.572 mm
Fuel Rods

Pellet-cladding gap 0,083 mm 0.083 mm
Fuel length 108 mm 108 mm

Number of pellets 20% U0,:6, 3.2% U0,:2 6d,05-U05:6, 3.2% U0,:2
Plenum gas He lata He lata
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Table 7 Nuclides contents in the PuG,-U0, fuels

Item Phase 1 Phase 2
PuOZ/UO2 ratio 6.33 /93.67 10 /90
U-235 enrichment 0.71 % 10.0 7%
PU-238 0.8 7 0.4 Z%
Pu-239 65.0 7% 73.3 %
Pu, Am Pu-240 21.7 % 18.4 %
contents Pu-241 7.3 % 6.3 %
Pu-242 3.0 % 1.7 %
- Am-241 2.2 % 3.1 %
U, Pu contents U g2.6 % 79.3 7
in a fuel PU 6.6 7% 8.8 7
U-235 0.59 % 7.93 %
Fissiles contents
_ | Pu-239 3.63 % 6.47 %
in a fuel L
Pu-241 0.41 % 0.55 %
U-235 12.68 % 53.00 %
U-235, Pu-239
Pu-239 78.51 % 03,25 %
Pu-241 ratio
Pu-241 8.82 % 3.69 %

* measured date Phase 1: 1979, May
Phase 2: 1979, July
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NSRR experiment

Irradiation Test

. Capsule disassembling

Examination of the test fuel
|

Preparation

¥
Cutting the fuel sample for Y-ray spectrometry

'

Weighing the cutting sample

l

. Adding Cs carrier {~mg )

¢

Dissolving the sample in 6M HNOj solution (~50ml)

Dllunng the soluhon by distilled water and weighing
N (100 mt)

Sampling and weighing {~4mt) for Y-ray
measurements

Y-ray spectrometry

—

1.

0.

Y
Measuring “-ray spectrum of the somple

Measuring 7-ray spectrum of stundurd source
(Eu 152 Cs-137)

Data analysis by ‘BOB code

Evaluation

12,

13.

@ _
Evaluation of octivities of each fission
product

Evaluation of energy deposition

Fig.8 Procedure of Y-ray spectrometfry for energy
deposition calibration
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Table 11 Measured intensity and estimated
penetration ratio of 413 KeV
v-ray (Pu-239) in each sample

Measured y-ray _
Sample No. | intensity at 413 KeV Ratio of measured | tagt No,
(v/sec/g) to colculated
1 1.0162 = 10° 0,818
. 701-3
2 1.0014 x 10°, 0,807
3 9,919x10 ° 0,799
- 701-8
iy 9,977 x 10 0,804
5 1,7887 x 10° 0,808
3 Reference
6 1.7890 = 10 0,810
7 1.7726 x 10° 0,802
8 1.7803 x 10° 0.805 702-1
g 1,7543 x 10° 0.794
10 1.7517 = 10° 0,793
11 1.7636 x 10° 0,798 702-2
12 1.7696 x 10° 0,801

average

0.803 (+0.9%)
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Fig. 10 Measured core enerqy release up to 1 sec and the

fitting curve showing the relation between the
reactivity and the reactor power
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Fig. 11 Typical y-ray spectrum of the sample in Test No.260-1 ( 71.3 day after the irradiation )



01

JAERI-M 85-208

01

TR S T S T gt

D1 0l

E I T S I} 1

01

111 ]

11 1

(seTqm)S'ggz
(96-12)1‘99Lj~— ”;*“(96 —1z)ze

(COT-nH)T°{6%— ;
I
-
—
_____'*--_-—:'L"-'7
R
e
mrroTrT T TTT ¥ T T T T TTTT T T7T T TTT T T 171 T LI I I T T TTTTET T T T
Ol o1 01 01 o1 o1 ot

T T T Y §

(90T-n¥)8 " TTS —o

*9°4°7€2-4l (80T-TI)9*¥197—

(vv1-20)¢

(»%1-2D0)L°G98TT

5 g (9ZZ-nU)YCTHOLT —

(0%I-BT1)S°966T

68V T__ =

*0°g (0% =M)T9%1

(90T-"M) 0" 0$0T— ——3

"

=
b/
J— ==
=

=

o

e

(L€T-D0)L°T199— ——

(E0T-ma)4° oii;;jfar”F(got n4)6° 129

TT(HwI-20)6"

vl

969

CHANNEL

SLN{1OD

Fig. 12 Typical Y-ray spectrum of the PuO,)—UO2 sample irradiated in NSRR experiment

( 165.9 days after the irradiation )
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B T AR O o ioR Lok, WRER e it A E LS EER T ABa LB LT O
— 2 0BREBMAE o720

4.3 HERBEORHNBFFM

431 (EELAEIC L BRMBTE

STk e BAF LR S D ORI ED , BADREY | —XTOELORRIC BT B
HMEARGDC EPER D, CORKBOLTRICH LTI, BEBARYDO T A0 E —DIRHE
LR LT L A E By BN I S B 1 A F — 13, —RIC kecpin OHEHTE
COATED , ARBICBVT S, UTFERTHICE SO TR T 3 0+ —2BH L,

I ESER YO T v~ (MeV)

R S & B o5 4 1#%T LRIV —~
kA e 168.2 168.2 168.2
*PET- . e 0.0 4 0.04 0.0 4
RHIFEA Y= e 2.5 2.5 2.5
W BEA YT e — 0.2 2.9
s — HEL e — 0.8 78
kA VI e 0.4 0.4 0.4
KAFLBRE P LOB GO e 4.14 4.15 524

& &t 1753 176.4 1864

{z) (8)

OB T A NE - OBEHARRINICE TIRICER SN TO 3 H LI TEERT 2,

PR LA BT SRS D ORI T ovF — &, BEAFLESHAY 0 oMAREER VT, FLE
%ﬁﬁ®ﬂﬁﬁiDU%%H$T@%m%%ﬂ%&%5Dﬁ%,NSRR@M%@%@%%%&&L
T, MEHFLEAHAN 0 oREE " ATHOIMEL T, POESHAOREBR L DEERREE
skoh BEELHEEFA VT &, TR, PLESHIPSEEICRET B LEEL, hiXLT,
B, AEKEBT ALY —HEER L 6O TEHB, £LT, 1HETORMBLRD LB
i, BAEOEA R D oSG 1 BE TORMZSEE ORI T A v ¥ - FRUT . 4P
LA ORAE~OWERKEE5 L EHSERD, RER Y —Xick L, | BITORRE
5B B 1 HOBEFRBELUTOREI TH Do

1) BREAIEEER © 4.25calg+U0, MWs
2) HFY =T ADBEEE

a. UOMRE : 5.96cal,/ g U0, MWs
b. A KT AbBE 469 cal/g-UQ;MWs
3) W Iy -7k =y ARG R

a. 17¢#RE (Phasel) © 255cal/g-U0, MWs
b. 2/EKEL (Phase?2) - 237cal/g+U0: MWs
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4.3.2 BERHEICL D RBEMN

e, AT AR i, BOBE T, B Y v Rk AR T AT - &, BN
vw, NS BTEARFEIFNF - LERYSNE, IO, NS RRERICE D BHARME D
TORMBOIMIC OV T, BB, REAESER AVIENORBMEICLFITEOTRAC,
UUITIRE ZDUHENBLELENL S,

-t ¢t '
Eﬂth—AothepPﬂHdt%:ffPiu’)r%t—t’)dt’dt} --------- {5)

0 00
¢,
Ay COBAIIRLEE S T D ORI RER
ep D BIRIREARM YOS RV E —
Plt—t") @ BEESBENBOOEL t/ BT 2B A VF —
Pift) D AR BT ABEFERT]

++L, FRICBVT, S0l TOMERCTESBAMEET 5,V TR ToERa 22
4 2. FII G, MEHECTHER B S REE 5 BT L CHRHT 5158, BEHROBIRICHT IR
BAMEIC RO ENIER LB L» S TH B, A Th~ckHic, cHETONS RRERTH,
1 B CIBIE SN POLESH RSV TRABRAFM LTV 5, 280, |PITOHLER
HAAEE T A S EE L, AT LT, BAEAES DR x vF - L 1 BETOE
B AF - AEEUFE (1764MeV,fission) ik, BHEEFML T2, EEFER,
WER AT TH AT, FLEALTONEEEROTHS CRREZHMIRENR/EHID, &
FULBELURARTREV, COid, HCERERPBRELEOMED > BFLHTHD O
AT BRI AER Y ) - XDV TRABERA L TREEHO K THAASHEICEBIRN
X OREILES L RRB RO BNENSE, £1T, AERIC LRSI, BAFLESH
oy ORSEE, BIRIC LD, BIENEERR, FY)=TADBERR, vy -Trb=T 4
BABLIRE D& ER v ) — XSO TERE LA ERORRBONELEAT. BIRICLLHRE
ORI, SV ANHRAR, IR TOMARARR LT EDBHBLL S, (B, RRERD
Wik a4 5 TR OAENEEERATALENSH D, SERFMTREICEIOTIRD LI BHENET
HoPs, CCTR, 1HEIHETRODOTIHM L, 3HE TOMEFMELABEBEUTO&EDT
@600&@,%@Hﬁ%m&@ibh@%wﬁm$@§ﬁﬁtﬁﬁc&ﬁ&%:@EMﬂ%ﬁmﬁ
W THE S AE TR RABNEN TR E TOEAEIEL LTV EPIE 20 THES &, IR
SR 20 B OREES 50, H3HE TORMUCHET B, 22T, TNETHMHLTER
ERE R RO RB B A M ICHE T 5 Lo AR AL S 3 DHORABOBRAETH LI L
5, L OEERERBOERESENC LT, MEERS 0 T 4 5 O BLHET 256, £ER
BV INE TORBBERD L C LHREREM LN B, FREREMR O GE STk
FAHEE BICTable 1 6~18 KT, REICRIN TR, EROBFEIEIC LD RHIAE
HEHICEE 3R TORMBEIET LTI 0~2 08ECEABEHML TV S,

chiz, BL7zEoi, RABOEBESIEEELGIRICEDBELFMAESCEED? SET
LbOTHEY, TOERETEHS L,

() BEkOIMAETE, © BARLESHAS ) DZAR N " 2RO 54, BREFZTOF
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ZEAL b, EFFEHNO AL REEHES S, CORY, U0 Ly MITORMBELEER Y
U~fm;b£@50F@JTﬁ.$¥ﬁm;@$wt$ﬁﬁﬁﬁﬁ%@6&%%ﬁ%ﬁhf.3@
T CORMENL 250 cal SgrU0, K AHEBLETRMBELRLLEOTH S, AR,
10%%ﬁ@ﬁ%ﬂ®%ﬁ@@%§%©hmm%Ltﬁ.@#6%@%%%é%éf%&kﬁmﬁ®
WHEickD, REEBIRLLILEND 5,

Ui, NSRREBORMBEAMECTM T BB LI ELALC 20 THERLILHOT
50, BROBFEHEETET S 6D TREV, LL, 5%, EREROERBHOENSEL S
EEa ) — ZICOWT, & OFESRESFoRAMRS DN EIEE, LR LHBREL TR
BEthnELEdDN S,

R.F@JS@.%E,%ﬂ%®ﬁ£ﬁﬁ%%ﬁbﬁ.ﬁﬁﬁﬂﬁ%ﬁ,ﬁFUL?A@%ﬂ%%.
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B, TOMHEASUGE NS R 1 KR £ K LTEWEER LTS EB2 5,

afl

RERIBFHEC P ERKRDRNL S 3 20KRY Y - X, WHBBEAAEERE, 7 F)=TAD

BRRIEES , 0 5 v~ 7 b = LESEREERILOVT, FPALOr RANY b ER
L, BREBRORMELNMLAERUFOERHoRITE .
(1}

NSRREBOERK2~4 5 AERLUOBMBHCOVT, rRANZ b AP —Ti0,

FiCs—137,21r—95, Ru—1030&ED SHAHMAEFES 5 bR, X, 7~
2k = LRESEALEE VT, BARKORERY, 2icCs—137, Zr—95, Ru-
103, Ru—1C6OMED SHAREAEIEY 5 T &R,

@) HERY) - XTI RPLESHAIN D OMAREEFE LIHEREUTORY TS S,
1) B RIEER :

a.

6.29x10" fissions/g+UQ: MWs
2) A RY =7 ADBREEE

UO MK _ 8.83x10" fissions /g*UQ, /MWs
b, #EN=7ADBRE 6.94x10" fissions/g*U0,./ MWs
3) w3 V- Tk =y RGBT RER
a. 1#&#¥ (Phase 1)
b. 2 (Phase 2)

3.77x10Y [issions g+ U0,  MWs

3.51%x10" fissions g*UQ; . MWs

@) ELESHAOHER LD, BEC1HE TORBORREL RS ZEACREFRHOTMESE
RELITOED TH Do
1) BEIRIEER

© 4.25 cal/g U0, MWs
2) #HFY=TADBREER
a. UOQ.H¥ © 596 cal/g-U0: MWs
b, A FEN =T ApgEE 469 cal/g-U0,/ MWs
3) w3 v —Tub = L RERICIBEEER
a. 1&R¥ (Phase 1) 255 cal/ /g UQ;MWs
h. 2®R#¥E (Phase 2) 2.37 cal/ g UQ; MWs

4 1R E TOBELEAHACHERCES (ARBNORMRE, KRORLIERELRT S

BAEE LTRMT L OEY TN S B - T, BRI EREARICH LT, MEHRREE
©H T EVBRAA R B ABAI, RN ERERO MBET OSBRI, FLHNEEELL
SAERE D OSBRI DS HBBERDZLEDPD Do
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Bo TORHEARIGE ICHT HRMME 1 RAR & e L TEVEER LTS T £535 5.
5. ¥4 =

EERMEHEC RS EREZRNSRL S 3 S0ERY ) - X, IEMRETHNERR, FFI1=7A0D
PREIEES w5 v - 7k =0 LESEHRIESREERICOVT, FPASO T RANY b aR
L, BRERORBELNELIBRUFOERHoPITL 51,

1) NSRREBOEME?2~47A%5BHU0MEHCO0T, r A7 PrA M) —ILLD,
FieCs—137,21r—95, Ru—1030REI» SHEARKANMES 2 T &btk X, 97¥-
T b= A?Eé@%{t%@z;wcomﬂﬁ , BMERoSRE ARG, XicCs—137, Zr—95, Ru—
103, Ru—1060KiEp SIAEEEEST 5 T EPHRI .

(0 £EERYY -XiCBY ARAPLEARTE D ORSREETE LIEREUTOBLTH 5,

1) WEIEEFER D 6.29x10" fissions/g*UQ; /MWs
2) HE N =T ADBEER
a. UOMRE | © 8.83x10" fissions/g*U0, /MWs
b. HEJ=7ADEE T 6.94x10" fissions g*UQ, MWs
3) w3y Fuh = ARGEIREER
a. 17#RE (Phasel) © 3.77x10" fissions/ g*UQ0: MWs
b. 2##% (Phase 2) © 3.51xX10' fissions/g*UQ:. MWs

3 ELESHACHER LD, Bl 1 HE TORMORRE AR A REREONMEE
BELITOEDTH S, .
1) BEIREER © 425 cal/g*UQ, MWs

2) #E U =T ADBRENEER
a. UM% : 586 cal/g-U0: MWs
b, A F N =T A : 489 cal/g+U0,/ MWs
3) w5y -k = LRGEHRIGBEI SR
a. 1R#¥E (Phase 1) 255 cal/g UO: MWs
h. 27kE (Phase?2) = 2.37 cal/g+U0, MWs

@) 1HETOELMESHACHERCE S (ARBHORMRR, KRORLLIERELRTS
A S LTS L DN TN A S Be - T, BB ERARICH LT, MEHRRIE
D H T BRAK R R ABAI, HHEERERO AT 5B, FLUEEELL
HERRE D ORMERICE S S HRBBERDZLEDPH 5o



Table 12 Evaluated fission number in the
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Test Nos. 260-1, 510-1 ond 511-1

Fission Number/g-U0,
NO | Test No | Nuclides | Ba/g-U0, :
Each Nuclide Average
Cs-137 19.735x10% | 2,160 x10°°
1| 260-1 | zr-95 |1.695x10° | 2.075x10°° | 2,107 x10*°
RU-103 | 1.292 105 | 2,087 x101° | ($2.18%)
Cs-137 | 1.662x10° | 3.687 x10°°
2 | 510-1 [ Zr-95 13.089x10° | 3.769x10°° |3.770x10"°
RU-103 | 2.386 x10° | 3.855x101° | (¥2.22%)
Cs-137 |1.585x10° | 3,517 = 10"
3 0 511-1 | 7r-95 |2.864~10° | 3.506 x107° | 3,502 x 10"’
RU-103 | 2.157 <107 | 3.484 <1010 | (¥0.48%)

Table 13 Weight and fission fraction
U-235, Pu-239 and Pu-241

a) Fission fraction evaluated by
measurements
Test No.| Sample No.jU-235 | Pu-239 | Pu-241
701-3 1, 2 0,075 | 0,800 | 0,125
701-8 3, 4 0.102 | 0.777 | 0.121
702-1 7, 8,9 |0.,430 ¢ 0.521 | 0.049
702-2 | 10,11,12 0.448 | 0,504 | 0.048
b) Weight fraction of fissile nuclides
at the time of the irradiation
701-3 1, 2 0.130 | 0.792 | 0.078
701-8 3, 4 0.130 | 0.794 | 0.076
702-1 7, 8,9 0,561 0.411 | 0,028
702-2 | 10,11,12 {0.561 ¢ 0,411 | 0.028

_40__
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Table 14 Evaluated fission numbers in the Test
Nos, 701-3, -8, 702-1, and -2

Fission Numbers/g-U0,

NO H Test No. Nuclide Ba/g-U0, .
Each Nuclide Average
Cs-137 |1.598 <10° 3.286* 10 ° |3 1og « 1912
RU-106 | 3,207 <107 | 3.513 x 10 (+4,7%)
Cs-137 | 1.142x10° [ 2,338 %10°° | 5 369 5 1013
2 | 701-8 . —
RU-106 | 2.168 x 10% | 2.385 = 10 (+1.,47)
Cs-137 | 1.180 * 10° | 2,496 x 1013
Zr-95 |1.821x10°  2.612x10%° |, ¢ug 1013
RU-103 | 2,940 x 10° | 2.737 * 10 (+4,5%)
RU-106 | 1.612 x10% | 2.7u8 x10°°
Cs-137 | 9,383 x10° | 1,984 x10°°
Zr-95 | 1.344x10° |1,928%10°° | | ggu x 1013
| 702-2 - -
RU-103 | 2.163 *10° | 2.014 * 10 (+2.,07)
RU-106 | 1.179 x10% | 2.011 ~ 10°
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Appendix 1  Data for y-ray spectrometry
' Ey Fission Yield
Nuclide | T 1/2 | (ayy! I | p-235(T) | Pu-239(T) | Pu-241(T)
CTT37 T 3017y | 661.7 | 851 | 6.186166 B | 6.714680 B | 6.706940 E
Fro95 T E4.0d | 724.2 1 .443 '
728.21 493 16.516631 E | 4.945945 F | 3.966618 6
Nb-9% 1 (34.98d) | 765.8 | .998 | 0.065101 E
Y-91 E8 Eld | 1204.8 | .003 |5.930637 €
o131 8.02d T 284.3 | .0606 |,
364 5 | g1z | 2893736 D
RUSTO3 |~ 39.35d | 497.1 .894°
610.4 | 0572 | 3036612 E
RU-106 | 371.6d E11.8 . 205
621.9 | 0995 | 0.401422 E | 4.302381 G | 6.125420 F
' 1050.0 | .015 '
Ce-T4T | 32.5d 145 4484 | 5.815638 T [ 5.214131 T | 4.887117 F
Ce-144 | 284.6d 133.5 111
605.5 | .0134 | 5.495171 D | 3.739426 D | 4.214204 E
2185.7 | .0070 - -
Ng-1a7 T 10,964 T 531.0 | .13 | 2.261681 [ | 2.019276 G | 2.282985 H
Ba180 | 12.76d | 304.91.043
2%?'2 'gfég 6.190863 D | 5.394911 F | 5.687279 &
537.3 | .244
[3-140 | (40.28h) | 328.8 | .207
487.0 | .459
751.8 | .0441
815.9 | .2363
867.7 | .0559 |
925.2 | .0705
1596.5 | .9535
Te-129 m | (33.6d) | 695.9|.029 |0.125364 I |0.251967 K |0.137272 D
* Eyror stored in %
A 0.35 F2.00
B 0.50 6 2.80
C  0.70 H  4.00
D 1.00 1 6.00
E 1.40 J  8.00




