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PROFP-Y : A Computer Code for Producing Nuclear

Data Library of Fission Products

Hitoshi IHARA, Zyun-itiro MATUMOTO, Kanji TASAKA,

* ** ***
Ryuzo NAKASIMA , Masatsugu AKIYAMA and Tadashi YOSHIDA

Japanese Nuclear Data Committee,

Tokai Research Establishment, JAERI

(Received September 10, 1981)

A Computer code PROFP-Y has been developed to prepare the input data of the

DCHAIN and FPGS codes, which analyze buildup and decay of fission products. The

PROFP-Y consists of various function modules such as data edition, replacement,

addition, retrieval, graphical representation of decay chain diagram, coupling of

data with those of JNDC FP Decay Data File, and calculation of fission yields,

etc. These are conveniently selected for user's requirement. The code has been

used for producing the input data library of DCHAIN, which includes nuclear decay

and fission yield data of 1172 nuclides. The nuclear decay data has been taken

from JNDC FP Decay Data File compiled by Working Group on Evaluation of Decay

Heat in Japanese Nuclear Data Committee. Most of the fission yields of newly

added nuclides and newly reported isomers were calculated with the present code.

This code can be successfully applied to sensitivity analysis of decay heat for

theoretically estimated values and reevaluation work with new experimental data

because of the facilities of quick revision and error checking of the library.

Keywords : Fission Product, Decay Heat, Buildup, Nuclear Data, Fission Yields,

Library Edition, Computer Code

The work was performed in the evaluation work of the Working Group on

Evaluation of Decay Heat, Japanese Nuclear Data Committee.
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-KIC(iDCHyVIN(1), FPGS(2), ORIGEN'3)

IC (3.,

(FP) fflgf-? • 7-f 77 >J—

-9 It, #f L̂ zfli]Sf

^ n s ^ r - ^ • 7 ^ 7 ' J - o i i ^ , ^ ^ , fgiE, ilfln*££'

- F TPROFP—YJ ^ , •>^"v#

PROFP—Y=i — Kli, 9 o w S f f ^ ^ ^ — ; u i 6

(2) ^ x — 9 - 7 i 7 7 U — co^ — K A / l t ^ - *

JNDC FP Decay Data File (Jil"F PROFP 7 -f 7 7 'J - i ^ - f -5 ) 'A)(Dmmr-9

t PROFP-Y 7 A 7 7 ]J —O^^Siibi^- r - ^ t &&£ LT DCHAIN Ff]ro 7 ^ 7 U —
^•ftfjic^s * -y J. — ̂

(5) PROF P—Y ^^>§i i |X^ 7 ^ 7 7 'J -Sggf t ^ a - ;i/

( 5 - 1 ) ["] ffl<*^ tftfi i L T T - ^ ^ { I l i

( 5 - 2 ) |H] i : ^ ^ * P { 5 i L T 7 >f 7 7 'J - (

( 5 - 3 )

( 5 - 4 ) as.
( 5 - 5 )

( 5 - 6 ) PROFP 7 -i 7 7 ' J -£>#f tJ fc , ¥ M

(6) DCHAIN 7 O ' 5 ' J -Ol i l i /p

(7) P R O F P — Y 7 ^ 7*7 U— 60^7 — K

(8) DCHAIN 7 -f 7 7 U -

(9) DCHAIN 7 -f 7*7 'J— C

to mmic, ynvv -r-^itr-^(D^mw^s^n,?ib6^itE-FORMAT
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LT, B • F • Ri de r t M • E • Meek ic =t o X 1 9 7 7 *£ 7 ft t T'i

DCHAIN •?? 'J — ( J NDC ) CO7>( ̂ 7 'J-lco^tli,

235 U,

- 9 co wm f c # ^
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2.

PROFP-Y n - Kit*%f$ £ t l t ^ - ? »If H^ '&fi , Rider —Mee k # 1977

2. 1

t l ,

( C h a i n Yi eld ) £

^ I i , Rider—Meek

Rider -

PJ] ic fc £ o C ^ / ; I

T t , ENDF/B-W,

HA,

f ( A , Z ) = I
Z + 0 . 5 - •

(Z-Z n(A))

d Z ,

2 n Z - 0 . 5

L

ZplAI : ftfiffSw ( t h e m o s t p r o b a b l e c h a r g e )

0 : tf^xftfiiCDiV ( G a u s s i a n w i d t h )

ib.vtiR^- y ( A , Z ) ! i

y ( A , Z ) = N ( A ) • F ( A , Z ) • f ( A , Z ) ,
A

N(A) :

N(A) =
Y(A)

Z) f (A, Z ) dZ ,

Y(A)

Nethaway

( 0 . 5 6 0 )

/c 7 )

L /c

if

0
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2 .2

P R O F P - Y n - KIC& Nethaway \c J;

'J ^ 9 A (Li ) fc«fc£>'-<'J 'J £ A (B e ) © 4

2. 1 JC^-fo

Table 2.1 Correction Values of the Most Probable Charge in
Fission by Light Ternary Fission Products

Nucllde 235U(T)*

0.05062

235U(F)

-0.10021

235U(HE)

-0.06241

238U(F)

-0.00860

239U(HE)

-0.10089

2 39

0 .

Pu(T)

01846

2 39

- 0 .

Pu(F)

06287

i t

-0

'Pu(T)

.08924

2 3 3 U ( T )

0.03989

232Th(F)

0.01299

* (T) : Thermal Fission

(F) : Fast Fission

(HE) : Fission by High Energy Neutrons (14MeV)

Nethaway (i,

z p = z P

235 L t ,

JZ
o ^cTT', i Z p l i

JZ p = a (Z c — 9 2 ) f b (A c —2 3 6 ) i- c ( E ' —6. 5 2 )

titzL, Z c t.\clt&c t.\c

/ £ ^ a , b , c It,

L TffT

Aft L XT'

a i b fi, I l

2. 3 It a , b , c

Table 2. 2

Table 2.2 Values of the coefficients a

Mass Region

Light fragment products

V al ley pr oducts

Heavy fragment products

a

0. 4 1 4 ± 0. 0 1 6

0. 5 0 0±0. 0 3

0. 5 4 7± 0.0 1 0

and b

b

- 0 . 1 4 3±0. 00 7

—0. 1 6 5±0. 0 2

—0. 1 8 8±0. 0 0 4

- 4 -



JAERI-M 9714

Table 2.3 Values of the coefficient c

Mass No.

6 6—7 4

7 6

7 8

8 0

8 2

8 4

8 6

8 8

9 0

9 2

9 4

9 6

9 8

10 0

102

104

1 0 6

108

1 10

1 12

1 14

c

0.0200±0.0030

0.0200±0.0025

0.0200±0.0025

0.0200±0.0020

0.0200±0.0016

0.0200±0.0016

0.0200±0.0016

0.0 1 9 6±0. 0 012

0. 0 1 8 9±0.0 01 1

0.0 1 81 ±0.0 01 1

0.0 1 71 ±0.0010

0.0l60±0.0010

0.0157±0.0009

0.0 1 59±0.001 3

0.01 73±0.001 7

0.0190±0.0023

0.02 1 1 ±0.0 0 30

0. 023 3±0.003 7

0.0257±0.0046

0.0283±0.0057

0.031 l±0.0 06 2

Mass No:

116

1 18

120

1 22

124

126

1 28

1 3 0

132

134

1 3 6

138

140

142

14 4

1 46

148

150

1 5 2

1 5 4

156

15 8—172

c

0.0341±0.0068

0.0 37 1 ±0.0 0 6 7

0.0402±0.0064

0. 04 33±0. 006 1

0.04 64±0.0056

0. 04 9 5±0. 00 5 0

0.0505±0.004 1

0.0509±0.0031

0.0500±0.0025

0.0472±0.0024

0.0416±0.0021

0.0329±0.0016

0. 02 76±0. 00 14

0.024 l±0.001 2

0.021 7±0.0013

0. 0203±0.0016

0. 0 1 95±0.0 0 1 9

0.0195±0.0023

0. 0 1 9 5±0.00 27

0.0 195±0.0031

0.0 1 9 5±0.0 0 35

0. 0 1 9 5 ± 0.0 0 3 9

£ ble 2. 4 Table 2. 4 ic&tf £ U - 2 3 5 TfflZ

- 5 -



Table 2.4 Calculated values and uncertainties of the most probable
charges in fission, Z and AZ

U - 2 3 5 T
U - 2 3 5 F
U - 2 3 5 H E
U - 2 3 8 F
U-238 I IE
P U - 2 3 9 T
P U - 2 3 9 F
P U - 2 4 1 T
U - 2 3 3 T
T H 2 3 2 F

II - 2 3 5 T
U - 2 3 5 F
U - 2 3 5 H E
U - 2 3 8 F
U - 2 3 8 H E
P U - 2 3 9 T
P U - 2 3 9 F
P U - 2 4 1 T
U - 2 3 3 T
TH2 32F

U - 2 3 5 T
U - 2 3 5 F
U - 2 3 5 H E
U - 2 3 8 F
U - 2 3 8 H F
P U - 2 3 9 T
P U - 2 3 9 F
P U - 2 4 1 T
U - 2 3 3 T
TI I232F

U - 2 3 5 r
U - 2 3 5 F
U-2 3 5 H E
U - 2 3 8 F
U - 2 3 8 H E
P U • 2 3 9 T
P U - 2 3 9 F
P U - 2 4 1 T
U - 2 3 3 T
T H 2 3 2 F

*• MASS
IP

26.4606
2 6.3456
2 6.6424
2 5.9734
2 6.1401
2 6.6840
26.6387
26.2858
26.7417
2 6.0248

•• MASS
ZP

28.4106
28.2956
2 8.5924
2 7.9234
28.0901
28.6340
28.5887
28.2357
28.6917
2 7.9748

•« MASS
ZP

30.3606
3 0.2456
30.5424
29.8734
30.0401
30.5840
30.5387
30.1857
30.6417
2 9.9248

*• MASS
ZP

32.4006
32.2856
32.5824
31.9134
32.0801
3 2.6240
32.5787
32.2258
32.6817
31.9648

NO

(
(
(
(
(
(
(
(
(

(

NO

(
(
(
(
(
(
(
(
<
(

NO

(
(
(
(
(
(
(
(
(
(

NO

(
(
(
(
(
(
(
(
(
(

. = 66 ••
DZ

0.0 )
0.0358 )
0.2948 )

-0.4280 )
-0.1690 )
0.2556 )
0.2916 )

-0.0350 )
0.2918 )
-0.3982 )

. - 71 «•
DZ

0.0 )
0.0358 )
0.2948 )

-0.4280 )
-0.1690 )
0.2556 )
0.2916 )

-0.0350 )
0.2918 )

-0.3982 )

. - 76 ••
DZ

0.0 )
0.0358 )
0.2948 )
-0.4280 )
-0.1690 )
0.2556 )
0.2916 )

-0.0350 )
O.291B )
-0 . 3982 )

. - 81 *•
DZ

0.0 )
0.0358 )
0.2948 )

-0.4 280 )
-0.1690 )
0.2556 )
0.2916 )

-0.0350 )
0.2918 )

-0.3982 )

t« MASS
ZP

26.8506
26.7356
27.0324
26.3634
26.5301
27.0740
27.0287
26.6758
27.1317
2 6.4148

•• MASS
IP

28.8006
28.6856
28.9824
28.3134
28.4801
29.0240
28.9787
28 .6257
29.0817
28.3648

•• MASS
ZP

30.7606
30.6456
30.9424
30.2734
30.4401
30.9840
30.9387
30.5858
31.0417
30.3248

•• MASS
ZP

32.B006
32.6856
3 2.9824
3 2.3134
32.4801
3 3.0240
5?.9787
32.6257
33.0817
3 2.3648

NO

(
(
(
(
(
(
(
C
(

'

NO

(
(
(
(
(
(
(
(
(
C

NO

(
(
(
(
(
(
(
(
(

NO

(
C
(
(
(
(
(
(
(
(

. = 67
DZ

0.0
0.0358
0.2948

-0.4280
-0.1690
0.2556
0.2916

-0.0350
0.2918
-0.3982

. = 72
DZ

0.0
0.0358
0.2948

-0.4280
-0.1690
0.2556
0.2916
-0.0350
0.2918
-0.3982

. = 77
DZ

0.0
0.0358
0.2948

-0.4280
-0.1690
0.2556
0. 2916

-0.0350
0.2918

-0.3982

. = 82
DZ

0.0
0.0358
0.2948
-0.4280
-0.1690
0.2556
0.2916

-0.0350
0.2918

-0.3982

«• MASS
ZP

27.2406
27. 1256
2 7.4224
26.7534
26.9201
2 7.4640
2 7.4187
27.0658
27.5217
26.8048

•• MASS
ZP

29.1906
29.0756
2 9.3724
28.7034
28.B701
2 9.4140
29.3687
29.0157
29.4717
2 8.7548

•• MASS
ZP

31 . 1706
31.0556
31.3524
50.6834
30.8501
31.3940
31.3487
30.9957
31.4517
30.7348

•* MASS
ZP

33.2106
33.0956
3 3.3924
3 2.7234
32 .8901
3 3.4340
33. 3887
33.0358
33.4917
3 2.7748

NO

(
(
(
(
(
(
(
(
<

(

NO

(
(
(
(
(
(
(
(
(

(

NO

<
(
C
(
(
(
(
(
(

(

NO

(
(
(
(
(
(
(
(
(
(

. = 68 ••
DZ
0.0 )
0 .0358 )
0.2948 )
-0.4280 )
-0.1690 )
0.2556 )
0.2916 )
-0.0350 )
0.2918 )
-0.3982 )

73 ••
DZ
0.0 )
0.0358 )
0.2948 )
-0.4280 )
-0.1690 )
0.2556 )
0.2916 )
-0.0350 )
0.2918 )
-0.3982 >

. = 78 ••
DZ
0.0 )
0.0358 )
0.2948 )
-0.4280 )
-0.1690 )
0.2556 )
0.2916 >
-0.0350 )
0.2918 )
-0.3982 )

. - 83 ««
DZ
0.0 )
0.0358 )
0.2948 )
-0.4280 )
-0.1690 )
0.2556 )
0.2916 )
-0.0350 )
0.2918 )
-0.3982 )

•• MASS
ZP

27.6306
27.5156
27.8124
2 7.1434
27.3101
27.8540
27.8087
2 7.4557
27.9117
2 7.1948

•• MASS
ZP

29.5806
2 9.4656
2 9.7624
29.0934
29.2601
29.8040
29.7587
29.405 7
29.8617
2 9.1448

•• MASS
IP

31.6006
31.4856
31.7824
31.1134
31.2801
31.8240
31.7787
31.4258
31.8817
31.1648

«• MASS
ZP

33.6206
33.5056
33.8024
33.1334
33.3001
3 3.8440
33.7987
3 3.4458
33.9017
3 3.1848

NO

(
(
(
(
(
(
(
(
(
(

NO

(
(
(
(
(
(
(
(
C

(

NO

(
(
(
(
(
(
(
(
(

(

NO

(
(
(
(
(
(
(
(
(
(

. - 69 ••
DZ

0.0 )
0 .0358 )
0.2948 )

-0.4280 )
-0.1690 )
0.2556 )
0.2916 >

-0.03 50 )
0.2918 )

-0.3982 )

. - 74 •«
DZ

0.0 )
0.0358 )
0.2948 )

-O.42BO )
-0.1690 )
0.2556 )
0.2916 )

-0.0350 )
0.2918 )

-0.3982 )

. = 79 ••
DZ

0.0 )
0.0358 )
0.2948 )

-0.4280 )
-0 . 1690 )
0.2556 )
0.2916 )

-0.0350 )
0.2918 )
-0.3982 )

. = 84 •«
DZ

0.0 )
0.0358 )
0.2948 >

-0.4280 >
-0.1690 )
0.2556 )
0.2916 )

-0.0350 )
0.2918 )

-0.3982 )

•« MASS
ZP

28.0206
27.9056
28.2024
2 7.5 3 34
27.7001
2 8.2440
28.1987
2 7.8457
28.3017
2 7.5848

•* MASS
ZP

29.9706
29.8556
3 0.1524
2 9.4834
29.6501
30.1940
30.1487
29 .7957
30.2517
29.5348

«« MASS
ZP

31.9906
31.8756
32.1724
31.5034
31.6701
32.2140
32.1687
31.8158
32.2717
31.5548

•• MASS
ZP

34.0306
33.9156
3 4.2124
3 3.5434
33.7101
3 4.2540
3 4.2087
33.8557
3 4.3117
3 3.5948

NO

(
(
C
(
(
(
(
(
(

NO

(
(
(
(
(
(
(
C
(
(

NO

(
(
C
(
(
(
(
(
(

(

NO

<
(
<
I
(
(
(
(
(
C

. = 70 •
DZ

J.O )
0.0358 )
0.2948 )

-0.4 280 )
-0.1690 )
0.2556 )
0.2916 )
-0.0350 )
0.2918 )
-0.3982 )

. = 75 •
DZ
0.0 )
0.0358 )
0.2948 )
-0.4280 )
-0.1690 )
0.2556 )
0.2916 )
-0.0350 )
0.2918 )
-0.3982 )

. - 80 •
DZ
0.0 )
0.0358 )
0.2948 )
-0.4280 )
-0.1690 )
0.2556 >
0.2916 )
-0.0350 )
0.2918 )
-0.3902 )

. = 85 •
DZ
0.0 )
0.0358 )
0.2948 )
-0.4280 )
-0.1690 )
0.2556 )
0.2916 )
-0.0350 )
0.2918 )
-0.3982 )

m
70

2
CD



U - 2 3 •> T

U - 2 5 5 F

U - 2 3 5 H E

U - 2 3 8 F

U - 2 3 8 H E

P U 2 3 9 T

PU 239F
P U - 2 4 1 T

U - 2 3 3 T

T H 2 3 2 F

U-235T

U - 2 3 5 F

U - 2 3 5 H E
U - 2 3 8 F

U - 2 3 8 H E
P U - 2 3 9 r

P U - 2 3 9 F

P U - 2 4 1 1
U - 2 3 3 T

TII232F

U - 2 3 5 T

U - 2 3 5 F

U - 2 3 5 H E

U - 2 3 8 F

U - 2 3 8 H E
P U 2 i 9 T
P U - 2 3 9 F

P U - 2 4 1 T

U - 2 3 3 T
T H2 32F

U - 2 3 5 T

U - 2 3 5 F

U - 2 3 5 H E
U - 2 3 8 F

U - 2 3 8 H E
PU 239T
Pi; -239F
PU-241T

D-23 3T
1 U 2 3 2 F

« *

34
34

34

33
34
34

34

34
34

34

* *

36

36

36

36
3 6
36

36

36
36

36

* *

38

38
38

38

38
38

38

38
38
38

t t

40

40

40
39

4 0

40

40

40
40

39

MASS
ZP
.4506
.3356
.6324
.9634
.1301
. 6740
. 6287
.2757
.7317
.0148

MASS
ZP
.5106
.3929
.6703
.0233
. 1706
. 7341
.6861
.3361
.7912
.0747

MASS
ZP
. 5206
. 3984
.6434
.0332
. 1481
.7441
.6916
.3467
.8005
.0846

MASS
ZP
4306
3095
.5623
.9432
.0659
.6541
.6027
.2566
.7107
.9946

NO. - 86 •«
DZ

< 0.0 >
( 0.0358 )
( 0.2948 )
< -0.4280 )
< -0.1690 >
( 0.2556 >
( 0.2916 )
< -0.0350 )
< 0.2918 )
( -0.3982 )

NO. = 91 ••
DZ

( 0 . 0 )
( 0.0331 )
( 0.2727 )
( -0.4281 )
( -0.1885 )
< 0.2556 )
( 0 . 2 8 8 9 )

( - 0 . 0 3 4 6 )
( 0 . 2 9 1 4 )

< - 0 . 3 9 8 3 )

N O . = 9 6 • «

DZ
( 0 . 0 )

( 0 . 0 2 8 6 )
( 0.2358 )
< -0.4282 )
( -0.2210 )
( 0.2557 )
< 0.2845 )
( -0.0340 )
( 0.2906 )
( -0.3984 )

NO. = 101 «•
DZ

( 0 . 0 )
( 0.0297 )
( 0.2447 )
( -0.4282 )
( -0.2132 )
( 0.2557 )
( 0.2855 )
( -0.0342 )
( 0.2908 >
( -0.3983 )

« « MASS
ZP

34.8706
34.7552
35.0494
34.3834
34.5475
35.0941
35.0484
34.6958
35.1516
34.4348

•• MASS
ZP

36.9106
36.7922
3 7.0644
36.4233
36.5654
37.1341
37.0853
36.7362
37.1911
36.4747

«« M A S S

ZP
38.9206
38.7981
39.0412
3 3.4332
38.5461
39.1441
39.0913
38.7468
39.2005
38.4846

«« MASS
ZP

40.8006
40.6807
40.9426
40.3132
40.4450
41.0241
40.9739
40.6264
41.0809
40.364 7

NO. -- 8 / «•
DZ

( 0 . 0 )
( 0.0354 )
( 0.2919 )
( -0.4280 )
( -0.1716 )
( 0.2556 )
( 0.2912 >
( -0.0350 )
( 0.2917 )
( -0.3982 )

NO. = 92 ••
DZ

( 0 . 0 )
( 0.0324 )
( 0.2668 )
( -0.4281 )
( -0.1937 )
( 0.2556 >
( 0.2882 )
( -0 .034 5 )
( 0.2912 )
( -0.3983 )

NO. = 97 ••
DZ

( 0 . 0 )
( 0.0284 )
( 0.2336 >
( -0.4282 )
( -0.2229 )
( 0.2557 )
( 0.2842 )
( -0.0340 )
( 0.2906 )
( -0.3984 )

NO. = 102 »«
DZ

( 0 . 0 )
( 0.0310 )
( 0.2550 )
( -0.4281 )
( -0.2041 )
( 0.2557 )
( 0.2868 )
( -0.0343 )
( 0.2910 )
( -0.3983 )

X *

35

35
35
34

34

35

35
35
35
34

t ^

37
3 7
3 7

36
36
37

37
37
37
36

* *

39

39
39
38
38
39
39
39
39

38

* *

41
41

41

40
40
4 1
41
40
41
40

MASS
if
. 5006
. 1849
. 4765
.8134
.9749

. 5240

.4 780

. 1 258

. 5816

.8648

MASS
ZP
.3206
. 2013
.4670
. 8333
.9689
.5441
.4944
. 1463
.6010
.8847

MASS
ZP
.3106
. 1879
.4290
.8232
.9342
.5341
. 4810
. 1368
.5904
. 8746

MASS
ZP
. 1606
.0423
.3151
.6733
.8161
. 3841
.3354
.9862
.4411
.7247

NU

(
(
(
(

(
(
(

(
(

(

NO

(
(
(
(
(
(
(
(
(
(

NO

(
(
(
(
(
(
(
(
(
(

NO

(
(
(
<
(
(
(
(
(
(

0

0

0
-0

-0
0
0

-0
0

-0

0
0

0

-0
-0
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0
-0
0

-0

0

0
0

-0
-0
0
0

-0
0

-0

0

0
0

-0
-0
0
0

-0
0

-0

88 * •
DZ
.0 )
.0351 )
.2889 )
.4280 )
.17 4 2 )
.2556 )
.2909 )
.0349 )
.2917 )
.3982 )

= 93 •«
DZ
.0 )
.0315 )
.2594 )
.4281 )
.2002 )
.2556 )
.2873 )
.0344 )
.2911 )
.3983 )

= 98 »«
DZ
. 0 )

.0281 )

.2314 )

.4282 )

.2249 )

.2557 )

.2839 )

.0339 )

.2906 )

.3984 )

= 103 •»
DZ
.0 )
.0325 )
.2675 )
.4281 )
.1931 )
.2556 )
.2883 )
.0345 )
.2913 )
.3983 )

*. MASS
ZP

35.7106
3 5.5942
35.8813
35.2234
35.3804
35.9341
35.8874
35.5359
35.9915
35.2747

«• MASS
ZP

3 7.7 206
37.6004
37.8596
37.2332
37.3624
37 .9441
37.8935
3 7.5465
38.0008
37.2847

•* MASS
ZP

39.7006
39 5 7 30
39.8204
39.2132
39.3255
39.9241
39.8712
39.5268
39.9805
39.2646

»• MASS
ZP

41 .5206
41 .4038
41 .6876
4 1.0333
41 .1871
41 .7441
41 .6969
41.3460
41.8014
41.0847

NO

(
(
(
(
(
(
(
(
(

(

NO

(
(
(
(
(
(
(
(
(
1

NO

(
(
(
(
(
(
(
(
(

(
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(
(
(
(
(
(
<
(
(
(

0
0

0
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-0
0

0
-0

0
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0
0
0

-0
-0
0
0
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0
-0
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0
0
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0
0
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0
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0
0
0

-0
-0
0
0

-0
0
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8 9 « «

DZ
. 0 )
.0345 )
.2837 )
.4280 )
.17 8 7 )
.2556 )
.2903 )
.0348 )
.2916 )
.3982 )

94 ««
DZ
.0 )
.0306 )
.2521 )
.4281 )
.2067 )
.2557 )
.2864 )
.0343 )
.2910 )
.3983 )

= 99 »»
DZ
.0 )
.0283 )
.2329 )
.4282 )
.2236 )
.2557 )
.2841 )
.0340 )
.2906 )
.3984 )

= 104 ««
DZ
.0 )
.0340 )
.2801 )
.4280 )
.1820 )
.2556 )
.2898 )
.0348 )
.2915 >
.3982 )

•• MASS
ZP

.5 6 .1106
35.9936

36.2762

3 5.6233
3 5.7758
36.3341

36.2867

35.9360
36.3914
3 5.6747

•• MASS
ZP

38.1306
38.0094
38.2615
37.6432
37.7653
38. 3541
38.3026
37.9566
3 8.4107
37.6946

•• MASS
ZP

40.0606
39.9332
40.1819
39.5732
39.6868
40.2841
40.2314
39.8868
40.3405
3 9.6246

«« MASS
ZP

41 .9306
41.8157
42.1131
41.4434
41.6108
42. 1540
42.1088
41.7557
42.2117
41.4736

NO

(
(
(
(
(
(
(
(
(

NO

(
(
(
(
(
(
(
(
(

NO

(
(
(
(
(
(
(
(
(

(

NO

(
(
(
(
(
(
(
(
(
(

. = 90 »•
DZ

0.0 )
0.0338 >
0.2786 )

-0.4281 )
-0.1833 )
0.2556 )
0.2896 )

-0.0347 )
0.2915 )

-0.3982 )

. = 95 «•
DZ

0.0 )
0.0296 )
0.2439 >
-0.4282 )
-0.2139 )
0.2557 )
0.2855 )

-0.0341 )
0.2908 )

-0.3983 )

. = 100 «•
DZ
0.0 )
O.O2B5 )
0.2344 )
-0.4282 )
-0.2223 )
0.2557 )
0.2843 )

-0.0340 )
0.2906 )

-0.3984 )

. = 105 ««
DZ

0.0 )
0.0359 )
0.2955 )
-0.4280 )
-0.1683 )
0.2556 )
0.2917 >
-0.0350 )
0.2918 )
-0.4194 )
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oo
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U - 2 3 5 1
U - 2 3 5 K

U -2 3 5 H E
U 238F
U - 2 3 8 H E
P U - 2 3 9 T
P U - 2 3 9 F

P U - 2 4 1 T

U-233T
TH2 32F

U-235T
U-235F
U-235HE
U-238F
U-238HE
PU-239T
PU-239F
PU-241T
U-233T
TH232F

U-235T
U -235F
U-235HE
U-238F
U - 2 3 8 H E
PU-2 39T
PI1-2 39F
PU-241f
U-235T
TH232F

U - 2 3 5 T
U - 2 3 5 F

U - 2 3 5 H E
U - 2 3 8 F
U-238HE
PU-239T
PI)- 239F
PU-241T
U-233T
TH232F

«* MASS
ZP

42.3406
4 2.2275
42.5386
41.8534
42.0344
42.5640
42.5207
42.1655
42.6308
41.8624

•• MASS
ZP

44.4506
44.3481
44.7355
'.3.9109
44.1551
44.7243
44.6916
44.2900
44 .7777
43.9091

»« MASS
ZP

46.0506
45.9608
46.440?
45.4981
4 5.8474
46. 3578
46.3378
4'.9122
(.6. 3798
t.', . 5093

«« MASS

ZP
47.6506
47.5745
48.1530
47.0985
47.5469
4 7.9576
47.9514
4 7.5103
47.9820
47.1096

NO

(
(
(
C
(
C
(
(
(
(

NO

C
(
C
(
(
(
(
(
(
<

NO

(
(
(
(
(
(
(
(
(
(

NO

(
(
(
(
(
C
c
(
(
(

. - 106
DZ

0.0
0.0378
0.3110
-0.4279
-0.1547
0.2556
0.2936
-0.0353
0.3009
-0.4406

. =111
DZ

0.0
0.0483
0.3980
-0.4805
-0.1440
0.3059
0.3545
-0.0207
0.3378
-0.5039

. = 116
DZ

0.0
0.0610
0.5026
-0.4933
-0.0517
0.3393
0.4007
0.0015
0.3599
-0.5036

. =121
DZ

0.0
0.0747
0.6154
-0.4929
0.0477
0.3392
0.4 143
-0.0004
0.3421
-0.5033

> *

)
)
)
)
)
)
)
)
)
)

a *

)

)

)

•>

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)
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)

)

)

)

)

>

)

)

)
)

•« MASS
ZP

42.7706
42.6595
42.9848
42.2835
42 .4655
42 .9940
42.9526
42.5952
43.0699
42.2713

•« MASS
ZP

44.7506
44.6504
45 .0547
44.1978
44 .4720
45 .0411
45.0107
44.5977
45.0781
44.2091

«• MASS
ZP

46.3906
46.3035
46.8023
45.8382
46.2069
46 .6977
46.6805
46.2518
46.7202
45.8494

•• MASS
ZP

47.9506
47.8773
48.4758
47.3985
47 .8670
48.2576
48.2542
47.8099
48.2824
47.4047

NO

(
(
(
(
(
(
(
(
(
(

NO

(
(
(
(
(
(
<
(
(
C
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(
(
(
(
(
(
(
(
(
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(
(
(
C
(
<
(
(
(
(

. - 107
DZ
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0.0397
0.3272

-0.4279
-0.1536
0.2556
0.2955

-0.0356
0.3100

-0.4617

. = 112
DZ

0.0
0.0507
0.4171
-0.4936
-0.1271
0.3226
0.3736

-0.0131
0.3382

-0.5039

. = 117
DZ

0.0
0.0637
0. 5247

-0.4932
-0.0322
0.3393
0 . 4034
0.001 1
0.3403
-0.5036

. = 122
DZ

0.0
0.0775
0.6382

-0 .4928
0.0679
0.3391
0.4171

-0.0008
0.3426

-0.5083

)
)
)
)
)
)
)
)
)
>
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)

)

)

>

)

)

)

)

)

)
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)

)

)

)

)

)

)

)

)

)
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>

)

)

>

)

)

)

)

)

)

•« MASS
ZP

4 5. 5/06
43.2615
43.6010
42.8704
43.0666
43.5940
43.5546
43.1949
43.6790
42.8501

•• MASS
ZP

45.0606
44.9629
45.3853
44.5079
44.8002
45.3678
45.3400
44.9153
45.3885
44 .5192

•• MASS
ZP

4 6.7406
46.6562
47.1744
46.1882
46. 5764
47.0477
47.0332
46.6015
47.0706
46. 1995

•» MASS
ZP

48.3206
48.2501
48.8687
47.7686
48.2572
48.6275
48.6270
48. 1795
48.6621
47. 7698

NO

(
(
C
(
(

c
(
(
(
(

NO

(
(
(
(
(

c
(
(
(
(

NO

(
(
(

c
(
(
(
(
(
(

NO

(
(
(
(
<
(
<
<
(
(

. - i o a

DZ
0.0
0.O417
0.3434
-0.4410
-0.1525
0.2555
0.2975
-0.0358
0.3192
-0.4S29

. = 113
DZ
0.0
0.0532
0.4378
-0.4935
-0.1089
0.3394
0.3929
-0.0054
0.3386
-0.5038

. = 118
DZ
0.0
0.0664
0.5469
-0.4931
-0.0127
0.3393
0.4060
0.0007
0.3408
-0.5035

. = 123
DZ
0.0
0.O8O3
0.6611
-0.4928
0.0880
0.3391
0.4198
-0.0012
0.3522
-0.5132

X *

)

)

)

)

)

)

)

)

)

)

* *

)

)

)

>

)

>

)

)

)

)
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)
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)

)

)

)

)

)

)

* *

)

)

)

)

)

)

>

)

)

}

*• MASS
ZP

43.B006
43.6936
44 .0487
43.2872
43.4990
44.0408
44.0035
43.6246
44.1182
43.2590

•• MASS
ZP

45.3606
45.2654
45.7060
44.8079
45.1184
45.6678
45.6425
45.2230
45.6889
44.8192

•« MASS
ZP

47.0406
46.9590
47 .4973
46.4883
46.8966
47. 3477
47.3359
46.9011
47.5711
46.4995

»• MASS
ZP

48.4806
48.4128
49.0515
47.9287
48.4235
48.7875
48.7897
48.3391
48.8317
4 7.9248

NO. = 109 •«
DZ

( 0 . 0 )
< 0.0439 )
( 0.3611 )
( -0.4542 )
( -0.1501 )
( 0.2723 )
( 0.3164 )
( -0.0361 )
( 0.3283 )
( -0.5040 )

NO. = 114 ..
DZ

( 0 . 0 )
( 0.0557 )
( 0.4584 )
( -0.4934 >
( -0.0907 )
( 0.3394 )
( 0.3954 )
( 0.0022 )
( 0.3390 )
( -0.5038 )

NO. = 119 •«
DZ

( 0 . 0 )
( 0.0692 )
( 0.5697 )
( -0.4931 >
< 0.0074 )
( 0.3392 )
C 0.4088 )
( 0.000 3 >
( 0.3412 >
( -0.5035 )

NO. = 124 .«
DZ

( 0 . 0 )
( 0.0831 )
( 0.6839 )
( -0.4927 )
( 0 .0944 )
( 0.3391 )
( 0.4226 )
< -0.0016 )
( 0.3619 )
( -0.5181 )

»« MASS
2P

44.1306
44 .0258
44 . 3964
43.6041
43.8314
44.3875
44 . 3525
4 3.9623
4 4.4573
43.5890

«• MASS
ZP

45 .7106
45.6181
46.0781
45.1580
45 .4879
46.0178
45 .9951
45.5726
46.0393
45.1693

»« MASS
ZP

47.3506
47.2717
47.8301
46.7984
47.2267
47.6576
47.6487
47 .2107
47 .6815
46.8096

«« MASS
ZP

48.7606
48.6956
49.3544
48.1950
48.7099
49.0675
49.0725
48.6188
49.1214
48.1999

NO

(
(
(
(
(
(
(
(
(
(

NO

(
(
(
(
(
(
(
(
(
(

NO

<
(
(
(
(
(
<
(
C
<

NO

(
(
(
(
(
(
(
(
(
(

. = 110 ««
DZ

0.0 )
0.0460 )
0.3788 )

-0.4673 )
-0.14 77 )
0.2891 )
0.3353 )
-0.0284 )
0.3375 )
-0.5040 )

. = 115 ••
DZ

0.0 )
0.0584 )
0.4805 )
-0.4934 )
-0.0712 )
0.3393 )
0.39B0 )
0.0018 )
0.3395 )

-0.5037 )

. = 120 «»
DZ

0.0 )
0.0720 >
0.5925 )

-0.4930 )
0.0276 )
0.3392 >
0.4116 )
-0.0001 )
0.3417 )

-0.5034 )

. = 125 *»
DZ

0.0 )
0.0858 )
0.7068 )

-0.5064 )
0.1008 )
0.3390 )
0.4254 )

-0.0020 )
0.3715 )

-0.5231 )
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u-
u-
u -
u -
u-
PIJ

PU
PU
u-

2 35 1

235P

2 3 5 K t
238F
2 3 8 H E
-239T

-239F
-2411

2331
1 H 2 3 2 F

U-

u-
u-
u-
u-
PU
PU
PU
u-

235T

235F
235HE

238P

238HE
--2 39T

-239F

-2411
233T

1 H 2 3 2 F

U-
u -

U-

u-
u-
PU
PU
PU
u-

235T

235F
2 35ME

238F

238HE
-239T

- Zivr
-241T
2331

1 H232I-

U-
u-
u-
u-
u-
PU
PU
PU
u-

235T
235F
235HE
238F
238HE
-239T
- 2 3 9 F
- 2 4 1 r

233 1
TH232F

•i M A S S

ZP
49.0606
48.9984
49.6772
4 8.4813
49 .0162
49.3674
49.3752
48.9184
49.4310
48.4949

.« MASS
ZP

50.8506
50.7901
51.4812
50.2299
5 0.7910
51.1594
51.1689
50.664 1
51.2305
50.2850

«« MASS
ZP

53.0306
5 2.9542
53.5307
52.4095
52.8559
53.3396
5 3.333?
52.8463
5 3.40/9
52.4646

«« MASS
ZP

55.0406
54.9361
55.3086
54.4 187
54.6612
55.3499
55.3151
54.8603
5 5.4134
54 .4 740

NO
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(
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(
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(
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. - 126 •'
DZ
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0.0886 )
0.7296 )

-0.5201 )
0.1071 )
0.3390 )
0.4281 )

-0.0024 )
0.3812 )
-0.5280 )

131 ••
DZ

0.0 )
0.0903 )
0.74 36 )
-0.5615 )
0.0919 )
0.34 10 )
0.4318 )

-0.0466 )
0.3906 )

-0.5280 )

. = 136 •«
DZ

0.0 )
0.0745 )
0.6132 >

-0.5619 )
-0.0232 )
0 . 3412 )
0.4160 )
-0.0444 )
0.3S81 )

-0.5283 )

. = 141 •«
DZ

0.0 )
0.0463 )
0.3810 )

-0.5627 )
-0.2280 )
0.3415 )
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0.3835 )

-0.5290 )

«• MASS
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49.5706
4V.3093
49.9946
4 8.77/5
4 9.3187
49 . 6774
49.6861
49.2195
49.7504
48.8050

•« MASS
ZP

51.2606
51.1993
51 .8846
50.6399
51.1951
51.5694
51.5781
51.0742
51.6404
50.6950

»» MASS
ZP

53.4406
53.3564
53.8766
52.8192
53.2094
53.7497
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53.2574
5 3.8167
52.8745

•« MASS
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0.0 >
0.0895 )
0.7170 )
-0.5339 )
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0.3390 )
0.4J90 )
-0.0113 )
0.3905 )
-0.5280 )

. = 132 ««
DZ

0.0 )
0.0895 )
0.7J70 )
-0.5615 )
0.0860 )
0.3410 )
0.4310 )
-0.0465 )
0.3905 )
-0.5280 )

. = 137 »•
DZ

0.0 )
0.0467 )
0.5491 )
-0.5621 )
-0.0798 )
0.3413 )
0.4083 J
-0.0433 )
0.3868 )
-0.5285 )

. = 142 »«
DZ

0.0 )
0.0431 )
0.3552 )
-0.5628 )
-O.2SO7 )
0.3415 )
0.3849 )
-0.0400 )
0.3830 )
-0.5290 )

»« MASS
ZP

49.7 106
49.6502
50.3419
4 9.1037
4 9.6516
50.0174
50.0270
49.5505
50.0905
49.1450

»• MASS
ZP

51.7006
51 .6368
52.3039
51.0798
51 .6169
52.0095
52.0156
51.5146
52.0800
51.1349

•• MASS
ZP

53.8406
53.7487
54.2125
53.2190
53.5528
54.1498
54.1277
53.6585
54.2154
53.2743

«» MASS
ZP

55.8306
55.7208
56.0551
55.2085
55.4128
56.1400
56.0999
55.6510
56.2025
55.2639

NU

(
C
(
(

c
(
(
<
<
<

NO

(
(
(
(
(
(
(
(
(

'

NO

<
<
<
(
C
(

c
c
(
(

NO

(
(
(
(
(
<
(
(
(
£

. - 128 »•
DZ

0.0 )
0.0904 )
0.7444 )
-0.547/ )
0.0925 )
0.3390 )
0 .4299 )

-0.0202 )
0.3906 )
-0.5280 )

. = 133 ••
DZ

0.0 )
0.0870 )
0 . 7164 )
-0.5616 )
0.0678 )
0.3410 )
0.4285 )

-0.0461 )
0.3901 )

-0.5281 )

. = 13B •*
DZ

0.0 )
0.0589 )
0.4849 >

-0.5624 )
-0.1363 )
0.3413 )
0.4006 >

-0.0422 )
0.3855 )

-0.5287 )

. = 143 »•
DZ

0.0 )
0.0410 )
0.3375 )
-0.5629 )
-0. 2663 )
0.3415 >
0.3828 >

-0.0397 )
0.3826 )

-0.5291 )

«• MASS

50.0706
50.0105
50.7049
49.4499
50.0142
5 0.3/94
50.3894
4 9.901/
50.4506
49.5050

•« MASS
ZP

52.1706
52.1043
5 2.7533
51.5497
52 .0687
52.4795
52.4831
51.9849
52.5496
51.6049

»« MASS
ZP

54 . 2406
5 4.1439
54.5735
53.6189
53.9184
54 . 5498
54.5230
54.0592
54.6147
5 3.6742

«« MASS
ZP

56.2306
56.1186
56.4374
55.60U5
55.7972
56.5400
56 .4977
56.0513
56.6022
55.6638

NO. - 129 »»
DZ

( 0 . 0 )
( 0.0908 )
( 0.74/3 )
( -0.5615 )
( 0.0951 )
< 0.3410 )
( 0.4322 )
( -0.0291 )
< 0.3907 )
( -0.5280 >

NO. = 134 «»
DZ

( 0 . 0 )
f O.OS45 )
( 0.69 5 7 )
C -0.5616 )
( 0.0496 )
( 0.3411 )
( 0.4260 )
( -0.0458 )
( 0.3897 )
( -0.5281 )

NO. = 139 *«
DZ

( 0 . 0 )
( 0.0541 )
( 0.4459 )
( -0.5625 )
( -0.1707 )
( 0.3414 )
( 0.3958 ;
( -0.0416 )
( 0.384 8 )
( -0.5288 )

NO . = 144 »«
DZ

( 0 . 0 )
( 0.0388 )
( 0.3199 )
( -0.5629 )
( -0.2819 )
( 0.3416 )
( 0.3806 )
( -0.0394 )
( 0.3823 )
( -0.5291 )

•« MASS
ZP

50.4406
50.3809
5 1.0778
49.8199
50.3868
50.7494
50.7597
50.2628
50.8206
49.8750

«« MASS
ZP

52.6106
52.5192
53.1520
51.9896
52.4723
52.9196
52.9181
5 2.4256
52.9888
52.0448

«• MASS
ZP

54.6406
54.5392
54 .9344
54.0188
54.2839
54.9499
54.9182
54.4598
55.0139
54.0741

«« MASS
ZP

56.6306
56.5174
56.8271
56.0084
56.1881
56.9400
56.8965
56.4515
57.0020
56.0638

NO. = 130 «*
DZ

( 0 . 0 >
( 0.0911 >
< 0.7503 )
< -0.5615 )
( 0.0977 )
( 0.3410 )
( 0.4326 )
< -0.0379 )
( 0.3908 )
( -0.5 2 80 >

NO. = 135 «•
DZ

( 0 . 0 )
< 0.0795 )
( 0.6545 )
( -0.5618 )
( 0.0132 )
( 0.3411 )
( 0.4210 )
( -0.0451 )
( 0.3889 )
C -0.5282 )

NO. = 140 •«
DZ

( 0 . 0 )
( 0.0494 )
( 0.4068 )
( -0.5626 )
( -0.2052 )
( 0.3414 )
( 0.1911 >
< -0.0409 )
( 0.3840 )
( -0.5289 )

NO. = 145 »«
DZ

( 0 . 0 >
( 0.0376 )
( 0.3095 )
( -0.5630 )
( -0.2910 )
( 0.3416 >
( 0.3794 )
( -0.0392 )
( 0.3821 )
( -0.5292 )
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U - 2 3 5 T
U - 2 3 5 F
U - 2 3 5 H E
U 2 38F
U - 2 3 8 H E
PI) 2 3 9 T
P U - 2 3 9 F
P U - 2 4 1 T
U - 2 3 3 T
T M 2 3 2 F

U - 2 3 5 T
U - 2 3 5 F
U - 2 3 5 H E
U - 2 3 8 F
U - 2 3 8 H E
PU-239T
PU-239F
P U - 2 4 1 T
U - 2 3 3 T
T H 2 3 2 F

U - 2 3 5 T
U - 2 3 5 F
U - 2 3 5 H E
U-238F
(J-238HE
PU-239T
PU-239F
PU-24IT
U 233T
T H 2 3 2 F

L) 2 3 5 T
U - 2 3 5 F
U -2 3 5 H E
U - 2 3 8 F
U - 2 3 8 H E
PU-239T
PU-239F
PU-24 IT
U-233T
T H 2 3 2 F

•• M A S S
ZP

57.0506
56.9 361
57.2368
56.4284
56.5990
57.3600
5 7.3152
5 6.8717
57.4218
56.4838

«• MASS
ZP

59.1406
59.0247
59.3150
58.5184
58.6786
59.4500
59.4038
58.9619
5 9.5115
58.5738

•« MASS
ZP

61.0106
60.8947
61 . 1850
60.3884
60.5486
61.3201
61.2738
60.8319
61.3815
60.4438

•» MASS
ZP

62.9106
62.7947
63.0850
62.2884
62.4486
63.2200
6 3.1738
62.7319
63.2815
62.3438

NO

(
(
(
(
<
(
(
(
(

(

NO

C
(
(
C
(

c
(
(
(
<

NO

(
<
(
(
(
(
(
(
(

(

NO

(
(
(
(
(
(
C
(
(
(

. = 146 ••
DZ

0.0 )
0.0363 )
0.2992 )

-0.5630 >
-0.3001 )
0.3416 )
0.3781 )

-0.0391 )
0.3819 )
-0.5292 )

. = 151 ••
DZ

0.0 )
0.0349 >
0.2874 )

-0.5630 )
-0.3105 )
0.3416 )
0.3767 )
-0.0389 )
0.3817 )

-0.5292 )

. = 156 •«
DZ

0.0 )
0.0349 )
0 . 2874 )

-0.5630 )
-0.3)05 )
0.3416 )
0.3767 )

-0.0389 )
0.3817 )

-0.5292 )

. = 161 »•
DZ

0.0 )
0.0349 )
0.2874 )

-0.5630 )
-0.3105 )
0.3416 )
0.3767 )

-0.0389 )
0.3817 )

-0.5292 )

«• MASS
ZP

57.5106
57.3954
57.6909
56.8884
57.0538
57.8201
5 7.7745
57.3318
57.8817
56.9438

•« MASS
ZP

59.5406
59.4247
59.7150
58.9184
59.0786
59.8501
59.8038
59.3619
59.9115
58.9738

•• MASS
ZP

61.3606
61 .2447
61.5350
60.7384
60.8986
61.6700
61.6238
61.1819
61.7315
60.7938

«• MASS
ZP

63.3006
63.184?
63.4750
62.6784
62.8386
63.6100
63.5638
63.1219
63.6715
62.7338

NO

(
(

c
(
<
c
(
(
(
(

NO

(
(
<
(
(
(
(
(

c
(

NO

<
(
<

c
(
(
c
(
(
(

NO

(
(

c
(
(
(
(
c
(
(

. = 147 ».
DZ

0.0 )
0.0356 )
0. 2933 )

-0.5630 )
-0.3053 )
0.34 16 )
0.3774 )
-0.0390 )
0.3818 )
-0.5292 )

. = 152 »•
DZ

0.0 )
0.0349 )
0.2874 )

-0.5630 )
-0.3105 )
0. 3416 )
0.3767 >

-0.0389 )
0.3817 )

-0.5292 )

. = 157 «.
DZ
0.0 )
0.0349 )
0.2874 )
-0.5630 )
-0.3105 )
0.3416 )
0.376? )

-0.0389 )
0.3817 )

-0.5292 )

. = 162 ««
DZ

0.0 )
0.0349 )
0.2874 )

-0.5630 )
-0.3105 )
0.3416 )
0.3767 )
-0.0389 )
0.381? )

-0.5292 )

•• MASS
ZP

5? . 9306
57.8147
58.1050
57.3084
57.4686
58.2401
58.193U
57.7519
58.3015
57 .3638

«» MASS
ZP

59.9306
59.8147
60.1050
59.3084
59.4686
60.2401
60.1938
5 9.7519
60.3015
59.36^8

•« MASS
ZP

61.7406
61.6247
61 .9150
61.1184
61.2786
62.0500
62.0038
61.5619
62 . 1115
61 .1738

»« MASS
ZP

63.6906
63.5747
63.8650
63.0684
6 3.2286
64.0000
63.9538
63.5119
64 .0615
63.1238

NO . - 148 ••
01

( 0 . 0 )
( 0.0349 )
( 0.2874 )
( -0.5630 )
( -0.3105 )
C 0.34 16 )
C 0.3767 )
( -0.0389 )
< 0.3817 )
C -0.5292 )

NO. - 153 ««
DZ

( 0 . 0 >
( 0.0349 )
( 0.2874 )
( -0.5630 )
( -0.3105 )
( 0.3416 )
( 0.3767 >
( -0.0389 )
( 0.3817 )
( -0.5292 )

NO. = 158 m»
DZ

( 0 . 0 )
( 0.0349 )
( 0.2874 )
( -0.563O )
( -0.3105 )
( 0.3416 )
( 0.3767 )
( -0.0389 >
( 0.3817 )
( -0.5292 )

NO. = 163 ««
DZ

( 0 . 0 )
( 0.0349 )
( 0.2874 )
( -0.5630 )
( -0.3105 )
< 0.3416 )
( 0.3767 )
< -0.0389 )
( 0.3817 )
( -0.5292 )

«« MASS
ZP

58.3406
58.2247
58.5150
5 7.7184
5 7.8786
58.6500
58.6038
58.1619
58.7115
57.7738

•« MASS
ZP

60.3206
60.2047
60 .4950
59.6984
59.8586
60.6301
60.5838
60.1419
60.6915
59.7538

•• MASS
ZP

62.1306
62.0147
62.3050
61.5084
61.6686
62.4400
62.3938
61.9519
62.5015
61 .5638

•» MASS
ZP

64.0806
63.9647
64.2550
63.4584
63.6186
64.3900
64.3438
63.9019
64 .4515
63.5138

NO

(
(
(
(
(
<
(
(
(
(

NO

(
(
<
(
(
(
(
(
(

NO

(
(
(
(
(
(
(
(
(

(

NO

(
(
(
(
(
(
(
(
(
(

. = 149 »«
DZ

0.0 )
0.0349 )
0.2874 )
-0.5630 )
-0.3105 )
0.34 16 )
0.3767 >
-0.0389 )
0.3817 )
-0.5292 >

. = 154 •»
DZ

0.0 )
0.0349 )
0.2874 )
-0.5630 )
-0.3105 )
0.3416 >
0.3767 )
-0.0389 )
0.3817 )
-0.5292 )

. = 159 «•
DZ

0.0 )
0.0349 )
0.2874 )
-0.5630 )
-0.3105 )
0.3416 >
0.3767 )
-0.0389 )
0.3817 )
-0.5292 )

. = 164 »•
DZ

0.0 )
0.0349 )
0.2874 )
-0.5630 )
-0.3105 )
0.3416 )
0.3767 )
-0.0389 )
0.3817 )
-0.5292 )

*» MASS
ZP

58.7506
58 .6347
58.9250
58.1284
58.2886
59.0600
59.0138
58.5719
59.1215
58.1838

*• MASS
ZP

60.6806
60.5647
60.8550
60.0584
60.2186
60.9901
60.9438
60.5019
61.0515
60.1138

•• MASS
ZP

62 . 5206
62.4047
62.6950
61.8984
62.0586
62.8300
62.7838
62.3419
62 .8915
61.9538

»» MASS
ZP

64.4706
64 . 354?
64 .6450
63.8484
64.0086
64.7800
64.7338
64 .2919
64.8415
63.9038

NO

(
(
(
(
(
(
(
(
(

'

NO

(
(
(
(
(
(
(
<
(

NO

(
(
(
(
(
(
(
(
(

(

NO

(
<
(
(
(
<
(
(
(
(

. = 150 »«
DZ

0.0 )
0.0349 )
0.2874 >

-0.5630 )
-0.3105 )
0.3416 )
0.3767 )

-0.0389 >
0.3817 )

-0.5292 >

. = 155 •»
DZ

0.0 )
0.0349 )
0.2874 )

-0.5630 )
-0.3105 )
0.3416 )
0.3767 )

-0.0389 )
0.3817 )

-0.5292 )

. = 160 •«
DZ

0.0 )
0.0349 )
0.2874 )
-0.5630 )
-0.3105 )
0.3416 )
0 .3767 )
-0.0389 )
0.3817 )
-0.5292 >

. = 165 •»
DZ

0.0 )
0 .0349 )
0.2874 )

-0.5630 )
-0.3105 )
0.3416 )
0.3767 )

-0.0389 )
0.3817 )

-0.5292 )
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U - 2 3 5 T
U - 2 3 5 F
U - 2 3 5 H E
U - 2 3 8 F
U - 2 3 8 H E
p IJ _ 2 3 9 T
PU-239F
PU-241 T
U-233T
1M232F

U-235T
U-235F
U-235HE
U-238F
U-238HF.
PU-239T
PU-239F
PU-241T
U-233T
TH232F

•• MASS
ZP

64.8606
64 .7447
65.0350
64.2384
64.3986
6 5.1700
65.1238
64 .6819
6' .2315
64.2938

•« MASS
ZP

66.8106
66 .6947
66.9650
66.1884
66.3486
67.1200
67.0738
66.6319
6 7.1815
66.2438

NO. - 166 «•
DZ

I 0.0 )
( 0.0349 )
( 0.2874 )
( -0.5630 )
( -0.3105 )
( 0.3416 1
< 0.3767 )
< -0.0389 )
( 0.3817 )
( -0.5292 )

NO. = 171 «•
DZ

( 0 . 0 )
C 0.0349 )
( 0.2874 )
( -0.5630 )
C -0.3105 )
( 0.3416 )
( 0.3767 )
( -0.0389 )
( 0.3817 )
( -0.5292 )

»» MASS
ZP

65.2506
65.1347
65.4250
64.6284
64.7886
A 5.5A00
65.5138
65.0719
65.6215
64.6838

.• MASS
ZP

67.2006
67.0847
67.3750
66.5784
66.7386
67.5100
67.4638
67.0219
67.5715
66.6338

NO

C
(
(
(
(
(
C
(
(
(

NO

(
C
<
(
(
(

c
c
I
(

. = 167 «•
DZ

0.0 )
0.0349 )
0.2874 )
-0.5630 )
-0.3105 )
0.3416 )
0.376/ )
-0.0389 )
0 .3817 )
-0.5292 )

. = 172 ««
DZ

0.0 )
0.0J49 )
0.2874 )
-0.5630 )
-0.3105 )
0.3416 )
0.3767 )
-0.0389 )
0.3817 )
-O.5S92 )

«• MASS
ZP

65.6406
65.5247
65.8150
65.0184
65.1 786
65.9500
65.9038
65.4619
66.0115
65.0738

NO. = 168 «•
DZ

C 0.0 )
( 0.0349 )
( 0.2874 )
( 0.5630 )
( -0.3105 )
( 0.3416 )
( 0.3/67 )
( -0.0389 )
< 0.3817 )
( -0.5292 )

« *

66
65
66
65
65
66
66
65
66
65

MASS
ZP
.0306
.9147
.2050
. 4084
.5686
. 3400
.2938
.8519
.4015
.4638

NO. = 169 > «
DZ

( 0 . 0 )
( 0.0349 )
( 0.2874 )
( -0.5630 )
( -0.3105 )
( 0.3416 )
( 0.3767 )
( -0.0389 )
( 0.3817 )
( -0.5292 )

* *

66
66
66
65
65
66
66
66
66
65

MASS
ZP
.4206
. 304 7
. 5950
. 7984
.9586
.7300
.6838
. 2419
.7915
.8538

NO. - 170
DZ

( 0.0
( 0.0349
( 0.2874
( -0.5630
< -0 . 3105
( 0.3416
( 0.3767
( -0.0389
( 0.3817
( -0.5292

tn
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2 . 3

ENDF/B—IV-T —? • 5M 7 7 'J—

et al . ©ifffig^^lcfei^OT, mi?

Rider-Meek » 7 r ^ W i , Madland

Rider—Meek

— ? ( i , Amiel —Fe Is train iMusgrave

PROFP—Y n - K

Z ) fc

V ( A , Z )

(A, Z) ic&tQ

y (A, Z ) = N (A) • F x (A, Z ) • f (A, Z )

: F e _ e = 1 + (p +n )

. F e _ 0 = 1 + (p —n )

: F 0 _ e = 1 — (p —n )

: F o _ o = 1 - (p +n )

p i n ^itKlCTF-^o

Table 2.5 Pairing Effects

Nucl

2 3 5 T J

2 3 5 U
2 3 5 U
2 3 8 U

2 3 8 U

239 p u

2 3 9 p u

241 p u

2 3 3 U
2 3 2 T h

ide

(T )

(F )

(HE)

(F )

(HE)

(T )

(F )

(T )

(T )

(F )

P ro ton Effects (p)

0. 2 28

0. 1 5 1

0.0 1 5

0.3 29

0. 0 1 8

0. 1 7 1

0. 1 24

0 .206

0.2 1 0

0.3 27

Neu t ron Effect (n)

0. 04 4

0. 02 9

0.0 03

0.06 3

0.0 03

0. 03 3

0.0 24

0.0 40

0.04 1

0. 06 3

( T ) : Thermal Fission

( F ) : F a s t Fission

(HE) : Fission by High Energy Neutrons ( 1 4 M e V )

f ( A,

2. 4

M e e k - R i d e r <D|sHffi£F.*.JK$f*—* • 7 7 E N D F / B - i

ENDF/B

- 12 -
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5 Rider—Meek ©§¥ffi&r — 9

a)
(2)

'3) Htti^O?fft(i;5SIS$nTl^^( ^ t y ^ i ^ T l ^ i l ^ l i , ENDF/B-IV £ |

PROFP-Y n - K(i, S*^IC{i Rider -Meek bWl£fi&~(:-&ft&tlZtf, ttKD'ft&t <D

f l ) S * i L T R i d e r - M e e k O f g ^ - f f ] ^ ^ , o tzffL, 7 4 A s , 8 5 S e , 86 B r , 1 0 9 R h , 162 T b

o X , ^

Table 2.6 IC&

(2) &mfe#<Df£&tZ£&W ( 1 9 1 ^ f i ) I c o ^ T , Table 2.6 i c ^

•3) ENDF./B-IViiHliUcll^SBtSo ttlt>*>, 1 13«KI?.tti*rae^(i l /2 fo , X, 2

Table 2. 6 !i. ftff Ox t y ro f—̂  *S lc L T, 3 7 ~ + y ? - r ^
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Table 2.6 The fraction of yield for metastable s t a t e (M/M+G)

Isotope

Cu- 68

Zn- 69

Cu- 70

Zn- 71

Ge- 73
*

Se- 73
Ga- 74*

Ge- 75

Ge- 77

Se- 77
*

Br- 77

Se- 79

Br- 79

Kr- 79*

Br- 80

Se- 81

Kr- 81

Rb- 81*

As- 82

Br- 82

Se- 83

Kr- 83

Br- 84

Rb- 84

Kr- 85

Sr- 85
*

Y - 85
Rb- 86

Sr- 87
*

Y - 87

Metastable

state spin

(6-)

9/2+

(5-)

(9/2+)

1/2-

1/2-

1+

7/2+

1/2-

7/2+

9/2+

1/2-

9/2+

7/2+

5-

(7/2)+

1/2-

9/2+

(5-)

2-

(1/2)-

1/2-

(6-)

(6+)

1/2-

1/2-

(9/2)+

6-

1/2-

9/2+

Ground

state spin

1+

1/2-

1+

1/2-

9/2+

7/2+

(4)-

1/2-

7/2(+)

1/2-

3/2-

7/2+

3/2-

1/2-

1+

(1/2)-

7/2+

3/2-

(1+)

5-

(9/2)+

9/2+

2-

2-

9/2+

9/2+

(1/2)-

2-

9/2+

1/2-

yield

Thermal

0.70

0.81

0.75

0.81

0.19

0.13

0.18

0.87

0.13

0.87

0.77

0.13

0.77

0.87

0.75

0.87

0.13

0.77

0.75

0.30

0.19

0.19

0.64

0.64

0.19

0.19

0,81

0.64

0.19

0.81

Fraction of
metastable (M/ttfG)

Fast

0.73

0.83

0.78

0.83

0.17

0.12

0.17

0.88

0.12

0.88

0.79

0.12

0.79

0.88

0.78

0.88

0.12

0.79

0.78

0.27

0.17

0.17

0.68

0.68

0.17

0.17

0.83

0.68

0.17

0.83

High energy

0.82

0.89

0.85

0.89

0.11

0.08

0.11

0.92

0.08

0.92

0.86

0.08

0.86

0.92

0.85

0.92

0.08

0.86

0.85

0.18

0.11

0.11

0.78

0.78

0.11

0.11

0.89

0.78

0.11

0.89
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Isotope

Zr- 87*

Y - 89

Zr- 89

Nb- 89*

Rb- 90

Y - 90*

Zr- 90*

Nb- 90*
*

Y - 91

Nb- 91*

Mo- 91*

Nb- 92
*

Y - 93

Nb- 93

Mo- 93*

Tc- 93*

Nb- 94

Nb- 95

Tc- 95*

Y - 96

Y - 97

Nb- 97

Tc- 97*

Y - 98*

Nb- 98

Nb- 99

Tc- 99

Rh- 99*

Y -100*

Nb-100*

Metastable

state spin

an-)
9/2+

1/2-

(1/2)-

(4-)

7+

5-

4-

9/2+

1/2-

. 1/2-

2+

9/2+

1/2-

21/2+

1/2-

3+

1/2-

1/2-

—

(9/2)+

1/2-

1/2-

—

(5+)

(1/2)-

1/2-

9/2+

—

- N
- M

Ground

state spin

(9/2+)

1/2-

9/2+

(9/2+)

(1-)

2-

0+

8+

1/2-

9/2+

9/2+

7+

1/2-

9/2+

5/2+

9/2+

6+

9/2+

9/2+

(0-)

(1/2-)

9/2+

9/2+

(1+)

1+

(9/2)+

9/2+

(1/2-)

—

—

yield

Thermal

0.19

0.81

0.19

0.19

0.82

0.59

0.81

0.58

0.81

0.19

0.19

0.41

0.81

0.19

0.38

0.19

0.41

0.19

0.19

0.5

0.81

0.19

0.19

0.5

0.75

0.19

0.19

0.81

0.5

0.33
0.33
0.33

Fraction of
metastable (M/M+G)

Fast

0.17

0.83

0.17

0.17

0.83

0.63

0.83

0.53

0.83

0.17

0.17

0.37

0.83

0.17

0.43

0.17

0.37

0.17

0.17

0.5

0.83

0.17

0.17

0.5

0.78

0.17

0.17

0.83

0.5

0.33
0.33
0.33

High energy

0.11

0.89

0.11

0.11

0.89

0.74

0.89

0.39

0.89

0.11

0.11

0.26

0.89

0.11

0.58

0.11

0.26

0.11

0.11

0.5

0.89

0.11

0.11

0.5

0.85

0.11

0.11

0.89

0.5

0.33
0.33
0.33
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Isotope
Metastable

s ta te spin

Ground

state spin

Fraction of
yield metastable (M/M+G)

Thermal Fast High energy

Rh-101

Nb-102*

Tc-102

Rh-102*

Rh-103

Ag-103*

Nb-104*

Rh-104

Rh-105

Rh-106

Ag-106

Pd-107

Ag-107

Rh-108

Ag-108

Pd-109

Ag-109

in-10951

Rh-110

Ag-110

Pd-111

Ag-111

Cd-111

In-Ill51

9/2+ 1/2-

Ag-113

Cd-113

In-113

Sn-11351

(5)

(2-)

7/2+

(1/2)-

5+

1/2-

(7/2)+

4,5.6+

6+

11/2-

7/2+

—

6+

11/2-

7/2+

1/2- N
(19/2) M

6+

(H/2-)

(7/2+)

11/2-

1/2-

4+

7/2+

11/2-

1/2-

7/2+

1+

(6+)

1/2-

7/2+

1+

(7/2)+

1/2-

1+

1+

5/2+

1/2-

1+

1+

5/2+

1/2-

9/2+

1+

(5/2+)

1/2-

1/2+

9/2+

1+

1/2-

1/2+

9/2+

1/2+

0.81

0.5

0.75

0.36

0.87

0.13

0.5

0.75

0.13

0.87

0.5

0.70

0.65

0.87

0.5

0.70

0.65

0.87

0.42
0.11
0.47

0.5

0.70

0.65

0.87

0.77

0.19

0.82

0.87

0.77

0.19

0.87

0.83

0.5

0.78

0.32

0.88

0.12

0.5

0.78

0.12

0.88

0.5

0.73

0.69

0.88

0.5

0.73

0.69

0.88

0.47
0.09
0.44

0.5

0.73

0.69

0.88

0.79

0.17

0.83

0.88

0.79

0.17

0.88

0.89

0.5

0.85

0.22

0.92

0.08

0.5

0.85

0.08

0.92

0.5

0.82

0.79

0.92

0.5

0.82

0.79

0.92

0.63
0.04
0.33

0.5

0.82

0.79

0.92

0.86

0.11

0.89

0.92

0.86

0.11

0.92
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Isotope

In-114

Ag-115

Cd-115

In-115

Ag-116

In-116*

Ag-117

Cd-117

In-117

Sn-117*

Ag-118

In-118

Sb-118*

Cd-119

In-119

Sn-119

Te-119*

Ag-120*

In-120

Sb-120

Cd-121*

In-121

Sn-121

Te-121*

In-122

Sb-122

In-123

Sn-123

Te-123

In-124*

Metastable

state 9pin

5+

7/2+

11/2-

1/2-

—

8- N
5+ M

7/2+

11/2-

1/2-

11/2-

—

(8)-

8-

11/2-

1/2-

11/2-

11/2-

(6-)

(5) +

8-

—

1/2-

(11/2)-

11/2-

—

(8-)

(1/2)-

(3/2)+

11/2-

—

Ground

state spin

1+

1/2-

1/2+

9/2+

—

1+

1/2-

1/2+

9/2+

1/2+

—

(5)+

1+

1/2+

9/2+

1/2+

1/2+

(3+)

1+

1+

—

9/2+

3/2+

1/2+

(1+)

2-

(9/2)+

11/2-

1/2+

(2+)

yield

Thermal

0.75

0.87

0.77

0.19

0.5

0.27
0.55
0.18

0.87

0.77

0.19

0.77

0.5

0.37

0.59

0.77

0.19

0.77

0.77

0.59

0.75

0.59

0.5

0.19

0.71

0.77

0.5

0.53

0.19

0.29

0.77

0.5

Fraction of
metastable (M/W-G)

Fast

0.78

0.88

0.79

0.17

0.5

0.27
0.57
0.16

0.88

0.79

0.17

0.79

0.5

0.42

0.63

0.79

0.17

0.79

0.79

0.63

0.78

0.63

0.5

0.17

0.74

0.79

0.5

0.57

0.17

0.26

0.79

0.5

High energy

0.85

0.92

0.86

0.11

0.5

0.30
0.60
0.10

0.92

0.86

0.11

0.86

0.5

0.57

0.74

0.86

0.11

0.86

0.86

0.74

0.85

0.74

0.5

0.11

0.82

0.86

0.5

0.70

0.11

0.18

0.86

0.5
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Isotope

Sb-124

In-125

Sn-125

Te-125

Xe-125*

In-126*

Sb-126

In-127

Sn-127

Te-127*

Xe-127*

In-128*

Sb-128

In-129

Sn-129

Te-129

Xe-129*

Ba-129*

Sn-130*

Sb-13O

I -130

Sn-131*

Te-131

Xe-131

Ba-131*

Sb-132

I -132*

Te-133

I -133

Xe-133

Metastable

state spin

(5)+

—

3/2+

11/2-

(9/2)-

—

(5)+

—

(3/2)+

11/2-

. (9/2-)

—

5+

—

(11/2-)

11/2-

11/2-

(11/2)-

(7-)

(8-)

2+

(3/2+)

11/2-

11/2-

9/2-

(8-)

(8-)

(11/2-)

(19/2-)

11/2-

Ground

state spin

3-

(9/2)+

11/2-

1/2+

(1/2)+

—

(8-)

—

(11/2-)

3/2+

(1/2+)

—

8-

—

(3/2+)

3/2+

1/2+

1/2+

0+

(4,5)+

5+

—

3/2+

3/2+

1/2+

(4+)

4+

(3/2+)

7/2+

3/2+

yield

Thermal

0.64

0.5

0.29

0.77

0.81

0.5

0.63

0.5

0.29

0.71

0.81

0.5

0.63

0.5

0.71

0.71

0.77

0.77

0.70

0.5

0.30

0.5

0.71

0.71

0.81

0.42

0.42

0.71

0.38

0.71

Fraction of
metastable (M/W-G)

Fast

0.68

0.5

0.26

0.79

0.83

0.5

0.58

0.5

0.26

0.74

0.83

0.5

0.58

0.5

0.74

0.74

0.79

0.79

0.74

0.5

0.27

0.5

0.74

0.74

0.83

0.47

0.47

0.74

0.43

0.74

High energy

0.78

0.5

0.18

0.86

0.89

0.5

0.43

0.5

0.18

0.82

0.89

0.5

0.43

0.5

0.82

0.82

0.86

0.86

0.82

0.5

0.18

0.5

0.82

0.82

0.89

0.61

0.61

0.82

0.58

0.82
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Isotope

Ba-133*

Sb-134

I -134

Xe-134

Cs-134*

Xe-135

Cs-135*

Ba-135*

Ce-135*

I -136

Ba-136*

Ba-137

Ce-137*

Cs-138

Ce-139

Nd-141*

Pr-142

Sm-143*

Xe-144*

Pr-144

Pm-148

Pr-149*

Pm-152*

Eu-152*

Pm-154

Eu-154*

Tb-156*

Tb-158

Ho-159*

Ho-161*

Metastable

state spin

11/2-

—

(8-)

(7-)

8-

11/2-

(19/2-)

11/2-

(H/2-)

(5,6-)

7-

11/2-

11/2-

(6-)

11/2-

11/2-

5-

11/2-

—

3-

6-

—

>6 N
"4) M

8- N
0- M

(3,4)

(8-)

(0)+

0-

1/2+

1/2+

Ground

state spin

1/2+

—

(4)+

0+

4+

3/2+

7/2+

3/2+

1/2(+)

(2-)

0+

3/2+

3/2+

3-

3/2+

3/2+

2-

3/2+

—

0-

1-

(5/2+)

(1+)

3-

(0,1)

3-

3-

3-

7/2-

7/2-

yield

Thermal

0.77

0.5

0.42

0.70

0.42

0.71

0.38

0.71

0.77

0.5

0.70

0.71

0.71

0.59

0.71

0.71

0.70

0.71

0.5

0.90

0.70

0.5

0.33
0.33
0.33

0.44
0.06
0.50

0.5

0.47

0.10

0.10

0.13

0.13

Fraction of
metastable (M/W-G)

Fast

0.79

0.5

0.47

0.74

0.47

0.74

0.43

0.74

0.79

0.5

0.74

0.74

0.74

0.63

0.74

0.74

0.73

0.74

0.5

0.91

0.73

0.5

0.33
0.33
0.33

0.50
0.05
0.45

0.5

0.52

0.09

0.09

0.12

0.12

High energy

0.86

0.5

0.61

0.82

0.61

0.82

0.58

0.82

0.86

0.5

0.82

0.82

0.82

0.74

0.82

0.82

0.82

0.82

0.5

0.94

0.82

0.5

0.33
0.33
0.33

0.65
0.02
0.33

0.5

0.66

0.06

0.06

0.08

0.08
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Isotope

Ho-162*

Ho-163

Ho-164

Dy-165

Ho-166

Er-167

Yb-169*

Lu-169*

Ho-170

Lu-171*

Lu-172*

Metastable

state spin

6-

1/2+

6(-)

1/2-

(7-)

1/2-

1/2-

1/2-

—

1/2-

1-

Ground

state spin

1+

7/2-

1+

7/2+

0-

7/2+

7/2+

7/2+

—

7/2+

4+

yield

Thermal

0.70

0.13

0.70

0.13

0.70

0.13

0.13

0.13

0.5

0.13

0.18

Fraction of
metastable (M/MfG)

Fast

0.73

0.12

0.73

0.12

0.74

0.12

0.12

0.12

0.5

0.12

0.17

High energy

0.82

0.08

0.82

0.08

0.82

0.08

0.08

0.08

0.5

0.08

0.11

* Isomers were not given in Rider-Meek's compilation.
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3 . t f l 3 -

3.1 PROFP-Y a - K

PROFP-Y n-K( i , DCHAIN^ro^^SiJlX^-f-^^^fiRL, & x - ? • 7^ 77 'J —-£-

-9,

, PROFP—Y ^— K(i 7 -f 7 7 U — COf̂ fS, x — 9

MIEfc J 0 ' M o / f e w U f f M ^

7" • * ^̂ x — ^^bfibX^tlT^So 3 — KCOS^^/AllBJi^-Fig. 3. 1

(1) A^jx — ^ ©7° i) n i f a ? ^ro;h/7* i/ ^ ->vo

(2) &T'— 9 ' y i 7'y 'J —O^ti— K A / j * v ^ —^

y»7- i 77 u— ̂ ^fit1"SD

••3) mm^^mum'r-h^ v^ - ^

•'4) PROFP 7 ^ 7 7 ' J - O i w ^ r - ^ i PROFP-Y H 7 7 'J -<

S&LTDCHAIN (?]7 ^ 7 7 U —

PROFP7 ^ 7 7 'J—COQM, 5 8 - ^

DCHAIN7 >f 7 7 'J - co (n , r ) IxlSKIfffKii^nx.T, f rU^DCHAIN 7-f 7'7 U

(5) PROFP-Y 7 >f 7" 7 'J -

• 5grrO>jSSiJlc5>fiJ* ft/; 6 o®-* 7° • * i/^-

( 5 - 1 ) [uri:f*^^{4 i L T f - ?

( 5 - 2 ) rnlif^^^fii: L T f -

( 5 - 3 ) ffltt.fo&mZV&.t L t f - ^ OfgiE, xE/JD,
(5 — 4) m&y—V&fo&tiK W^^k^M^ Rider —Meek

( Even/Odd #l£)
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( 5 - 6 ) PROFP 7 4 7'7 U -Otfi&lt, ¥

(6) ffit&%n<DMBitti&T—9 ' y 4 7'7 U -

S îJ, #(£lfc, i R ^ ^ i ' ^ PI o t te r* ,

* NLP***T-KI0iLT^^-to £ ttJC «t 0 7 4 7*7 'J —Ox —^ ©SI

(7) PROFP —Y 7 4 7 7 U — CD# — K • -f t — i/iUJj^r V> ^ — >\s

PROFP-Y 7 -f 7 7 U —^-*— K i S l M i l M T - 7 ° (M T ) IC#— K • A / — v/TT

(8) DCHA IN 7 4 7 7 U —© * - F « O - ^ t b ^ * v ^ — ̂

DC HA IN 7 4 7 7 'J— ^ ^ 7 — K i . S l - ' f i M T I C ^ — K • 4

(9) DCHAIN 7 4 7 7 U —

DCHAIN 7 4 7" 7 ' J -

7 0 ^ - 7

—-f- v(Dfttf&i5£ti-?v h n —

x 'J 7^J t5 / :^ f f * , 3— Kcoiî ©̂ — f- y©x U

^R^-y^-^tf'^f-^f-'-^ ^ r ' f ^ ^T 'M t ' J - f ^n , L̂ fe, 77

-.y V &?j hm^ttltzkJl T~ 9 \c J: I3 ̂  f S C <h T * 5 o ^t l lCj;^, I/O $5

PROFP-Y 3 - K ! i , FACOM M200SIC, FORTR

CalcompH© Plo t te r VL,— ^ y ^-ffl^Tfe ^ , P LOTTER , COM, NL P

* tt
C o m p u t e r o u t p u t m i c r o f i l m i n g S i S : ( 3 5 m m f i l m )

tt • a *»:& 7 4 v 7° 'J y ? - U S : ( u - -*f- • 7° 'J v9 -)
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CO
CO

(1)

I DAT

(2)

IM01

CAIN

(3)

IMO2

CUMY

(5-1)

UPMA

PROFPY

CONT

(4)

IM03

GLIB

QEBG

MERG

(5-2)

CAIN

J

/ HEAD,

1 AREA,

"• PRT1 ,

(5)

IM04

UPLB

CHAG

(5-3)

UPNU

MATCH, GETPAT

SETN, COPT J
JFOR, PRFP, GNAM '

(6)

IM05

TREE PI 23
TRPI TABE
BOXO TABS
THEAT TABP
SERCT
SERC2

(5-4)

ZPCA

YCAL

(7)

IM06

OUT!

(8)

IMO7

OUT2

(S

IM08

UPFP

(5-5)

UPYI

(5

CHRR

-6)

(M) ..

(M-N).

Module Number

Sub. Module Number

2
r
CO

Fig. 3.1 Structure of PROFP-Y Program
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3.2

PROFR-Y 3 - K

u— -f

f?

MAIN

HEAD

MATCH

GETPAT

AREA

SETN

COPT

PRT 1

GFOR

PRFP

PROFP—Y ©y -f y • ;u—-f y

MAIN

HEAD J

HEAD J:

-i

i £ t 8 t l * v5 - —^C£

IMO 1, , IM 0 8 T ' 3 - ;

I M 0 1, , IMO 8

r ©

PROFP-Y 7 0 ' 7 ' J -

CAIN, CCJMY J; «3 n —,

tfc;ftx—?© (E or F ) FORMAT f£g|£fr

PRT 1 =t»9 3—;u;

DCHAIN 7-f 7 7 'J —

GLIB, UPFP J;^ n -
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n
GNAM

CONT

GLIB

MAIN

IDAT V' 7°') V?—

IMO 1

CAIN

7 7 1 ) - © * - KA^J-t v/ ̂ — 'J Tlf

7— K

CONT

IM 02

CUMY

CONT

CONT

u Ti

I M 0 3

GLIB

DCHAIN H 7 7 U —

CONT

P R O F P - Y 7 1 7 7 'J—'<

7 -f 7" 7 U —^•fT^'t" So

CONT JcO n—;n

U T

DCHAIN fl ©
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—-f F*3

QEBG

MERG

PROFP 7>f 7' 7

GLIB

—value

DCHAIN 7>f 7 7 U — © (n , r)

GLIB

IM04

UPLB

CHAG

PROFP—Y 7 ^ 7 7 ' J -

CONT

i/^. — A/©EfrIfx

— ? ICj; (9-<t 7" •

C O N T i O ^

PROFP-Y H 7 7 'J

UPNU, UPYI T - 3 -

5 — 1 UPMA

UPLB

5-2 CAIN

UPLB

5—3 UPNU - Y 7- f7 '7 'J - O ^ g l ,

UPLB

5 — 4 ZPCA

m i
UPLB
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y'ju—1- y g

5 - 4 YCAL PROFP—Y 7 -f ~f y 'J

Even/odd

UPLB

5— 5 UPYI Met as table State t Ground

State

UPLB £ ft-

5 - 6 CHRR PROFP- Y H 7 7 U — O # & x - ? , %

;tO PROFP 7 ^ 7 7 U— fflf-^Tfi

IMOS

TREE

TRPL

THEAT

SERC 1

SERC 2

PI 23

DCHAIN yj 7 7 U — O ^ i ^ ^

CONT

C'to)iifM%:9\\& y 4 y ' 7°'J y ^ —

So

CONT J; 19 3 - ,

$ ( 0 f - 7 ' * ^ M L , COM, PLOTTER, NLP f̂

TREE

TRPL J; 0 3 - ^ ^ t l 5 o

TRPL J;^ 3 - ,

(n, r) ,

TRPL J;f3n

TRPL, TABS, TABPT-3 —
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— f- y£

TABE

TABS

BOXO

TABP

TRPL

TRPL

TABS

r — 7 /

TRPL

I M 0 6

O U T 1

PROFP—Y 7-f 7 ' 7 'J—t

Tit^ i ^
CONT £*9

PROFP-Y

— K M y—

CONT J;«9

. — JKDRlff x 'J

I M 0 7

OUT 2

DCHAIN 7

CONTJ; 0 3 - ^

DCHAIN 7 4 7*7

K • ^ .̂ —

CONT J: 0 3 -

U T

I M 0 8

UPFP

DCHAIN 7 ^ 7 * 7 U —

CONT i D

DCHAIN

fc =t o'

CONTif) 3—
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3.3 mm?-* - X U T

PROFP-Y n - K T M - 4 - f - ? • x g

MAIN^—f-yffl Blank COMMON A iDATAX^OM AOfit

— K

(1) KtiT — 9CO7C D y h tf -i x

MA == 2 0 w o r d s

(2) PROFP-Y n y ^ ' J - t t t ^ a - ^

MA == 3 + N A N + ( 5 + N P + 2 * N F ) *NUC

{H.L, NAN : ¥l

NUC : H

NP

NF

'•3) J^fitf£5}

MA= 3>-NAN+ (5 f-NP + 3 - N F ) *NUC

f l L , NAN : 7 4 7 7 U -

NUC : 7 4 7"7 U -

NP

NF

•4) DCHAIN 7 -i 7 7 U —ft'ftX* Vs ^ — ̂

MA = 3 * N A N + (1 0+5+-NP + 2 + N F ) +NUC + (NGS + 1) *ISC

+ 3 + N M A I- (NGS +1 ) +1 S

•f-lL, NAN : 7 4 7" 7 'J —if ©@

NUC : ? A 7 7 U —rfi CD fg

NP

NF

' I S C

NGS

NMA : IBDCHAIN 7 4 7 7 'J —

I S : IB DCHAI N 7-f 7 7 ' J -

(5) PROFP—Y y A 7 7 U — M f f - t ^ ^ — >v

MA=1 3 + N A N + (5 + NP + 2 * N F ) *NUC +8 4 6

{i L NAN : 7 4 7 7 'J -

NUC : 7 4 7" 7 'J -

NP

NF
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(6) m
M A = ( 8 + 4 * N P + N F ) * N U C + ( N G S + l ) * I S C + 1 6 5 0

( S I , N U C : D C H A I N 7 - f 7 " 5 ' J — E

NP : & & S it

NF :

ISC :

NGS :

(7) PROFP—Y 7 A 7 7 'J— (Dtl— K • -1 ^ —is

MA=3*NAN + (5 + NP f 3 * N F ) * N U C

fflL, N A N : 7 ^ 7 7 <J -

N U C : 7 O ' 7 ' J -

NP :
N F :

(8) DCHAIN y A 1 y U — O * — K

MA= (8-l-4*-NP + N F ) * N U C + ( N G S + 1 ) * I S C

(HI,, NUC : DCHAIN 7 ^ 7 ' 7 ' J -

N P :

NF :

I S C :

NGS :

(9) DCHAI N 7 ^ 7 7 U—

MA= (8 + 4 * N P + N F ) *N UC + (NGS +1) * I S C

f l L , NUC : DCHAIN7 ^ 7 ' 7 ' J -

NP : fr

NF :

i s c :

NGS

3. 4 7 - 9

PROFP—Y 3 — K - t r E f j l ^ r i T l ^ f - " — ^ ' 7 7 ^ ^ C D i ^ g i FORMAT £ TIB It

(1) A / J T — 9 ©7° U y h t T i *• 7 ^ O t i j ^ j * -̂  J. — ;u

Logical Number Description

I U (5)

I Ul (10)

(Hollerith Type )
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I U 1—FORMAT

U 3 — K

1

N C *

FORMAT

(2 0 A 4 )

m • m
( I A ( I ) , I = 1 , 2 0 )

(2) PROFP—Y H 7 7 'J —

Logical Number

IU (10)

IUKl 1)

Description

7&T—9 ' 7 4 7 7 'J-O

PROFP - Y 7 4 7 7 U -

IU 1— FORMAT (PROFP—Y y 4 l'y U —)

u -3 - K

1

2

NANO, NUCO,

CLA(J), J =1 .

,(NLIJ), J = l ,

,(NA(J) . ( IH

, (RP (K, J ) ,

, J =1 , NUCO

m.
NP, NF

NANO),

NANO )

0 , J ) , I

K=l , NP

)

CNCXJ), J

= 1, 2)

) , (FY

= 1, NANO)

RA(J) , I U ( J )

(K, J ) , I Y ( K , J ) , K = l , N F )

fflL, NANO :

NUCO :

NP :

NF :

LA :

NO :
NL ;

NA :

IH :

RA :

IU :

RP :

FY :

IY :

7 " 7 > ) -

(LA)
U—

Logical Number̂

IU (11)

IU 1(1 2)

Description

?ROFP-Y7 A 7'7 'J

PROFP-Y H 7 7 ' J
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"£££frPROFP-Y 7 A 7 7 U-)

1

2

NAN, NUC, NP, NF

( L A ( J ) , J = l

, ( N L ( J ) , J = l ,

, ( N A ( J ) , ( I ?

, ( R P (K, J ) ,

, J = 1 , N U C ) ,

NAN) ,

NAN)

f a , j ) ,

K = l , NP

( (FY (K,

(NO(J), J = l , NAN)

1 = 1 , 2) , RA(J), IU(J)

) , (CY ( K , J ) , I B , K = l ,

J ) , K = l, N F ) , J = l , NUC

&

NF)

)

7

[5]—

I L , NAN

NUC

NP

NF

LA

NO

NL

NA

I H

RA

I U

RP

CY

I B

FY

D C H A I N :

Logical Number

IU (12)

IU 1 (13)

I W

I V

7 7 U -

7 7 'J —

(LA)

H 7 ' 7 'J —

7" 7

U —

Descri pti on

PROFP-Y 7 ^ 7 7 U - A / J ^ - v h

DCHAI N 7 -f 7*7 'J —ft®.*.- .y h

PROFP 7 O ' 7 ' J -

IB DCHAIN H 7 7 U —

I U 1,

u n — K

1

2

3

I V-FORMAT (DCHAIN 7 >f 7* 7 U - )

NMAX

(cm
, I S C , NI

<L, N) , L

, EG(N), (FY (K

, (NB

, N=l

, (EC

(NSC

(M, N ) ,

NMAX)

(N), N = l ,

(N), (SC

\ NP, NG

i

= 1, 2) , RAIN), SG(N), Q(N), EB(N)

, N ) , K = l, N F ) , NC(N)

(MO l , M N ) , L = l, 2)

NMAX) , ( (FI (K, N ) ,

(I , N) , I = 1 , NG), N = l ,

, PB (M,

K=l, NF)

ISC)

N), M = l, NP)

, N = l, NMAX)
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{I L, NMAX

ISC

NF

NP

NG

IH

RA

SG

Q

EB

EG

FY

NC

NB

MO

PB

EC

FI

NSC

SC

I W- FORMAT (PROFP y

M (UL ( = 0) ,

— value (MeV/decay)

S*. (MeV/decay)

(MeV/decay)

tmmm

u +'— (MeV/decay )

7 7 'J —)

U 3 — K

1

2

ELT, I MAS, JSOM,

, QBET, DQB, IEB

, ETBET,

,J 1,J 2, J

0PDNd I

, DBRT(I)

TGAMM,

3, J 4, J

ILTPII)

NPAR,

m
THFS, DTHFS, RAMDA, DRAM , IEL

QEC, DQE, IEE

ETC AM,

5, J 6, J

IMP(I)

, 1 = 1 , NPAR)

TBETZ,

7

J P I S ( I )

, TDE, ETDE, TBETA

DTBTZ,CONEZ,DCONZ

BRTU)

ffl L, ELT .

I MAS .

JSOM :

NPAR .

THFS :

DTHFS :

RAMDA

DRAM :

IEL :

mm&
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(5)

Q 8 - -Value (MeV )

Q s -Value © i ! ^

Q ^ -Value O^i7

Q Ep-Value (MeV)

Q EC-Value

Q EC-Value

QBET

DQB

IEB

QEC

DQE

IEE

TDE

ETDE

TBETA

ETBET

TGAMM

ETGAM

TBETZ

DTBTZ

CONEZ

DCONZ

J 1

J 2

J 3

J 4

J 5

J6

J 7

JPDN

ILTP

IMP

JPIS

BRT

DBRT

PROFP-Y => A 7*7 'J —

Logical Number

IU C D

I U 1 (12)

? y v ?

— (MeV)

- (MeV)

— (MeV)

' - (MeV)

- (MeV) (E

(a - mm)
(Isomeric Transition )

Descri ption

PROFP— Y7

7 ? i J -

IU, IU 1 i fc(2)O PROFP Y 7 -f 7*7 U—fpfiS*-^^ —>-KDlU 1 ifi] D FORMAT TT *

(6) $i t^^"i jg |JBS/T;* v? ̂  — ^

Logical Number Description

IU (13) DCHAIN^M 7 7 \)—\t>3---> Y
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LW

I U © FORMAT li.'4)£> D C H A I N 7 0 ' 7 ' J —ftljlc* ^ - ; K O I U 1, I V t |H] C

L W—FORMAT

1

2

K

N F , JM, K M N A N O

, ( Z P ( J ) , J = 1 , N F ) ,

, ( ( Y (J , K ) , J = 1 ,

(YTiJ

N F ) ,

), J = 1

K=M1

, NF

, Ml

) ,

2)

CNA(J), J= 1, NF)

1 5

1

* u n — K 2 £ NANO [q]^j§

ML, NF :

JM

KM :

NANO :

ZP

YT :

NA :

Y :

(7) PROFP — Y 7 A 7 7 'J —(Did— K • A /— >

ji :al Number^ Description

IU (11) PROFP-Y^/y'J-AJJi-

I U 1 ( 7 ) ti—V'A/ — ^ t f i / j - i - -j V

IU©FORiVATti(2)OPROFP-Y 7 ^ 7 7 'J-ft'fefc* S

©[ U 1 {±PROFP—Y 7 ^ 7 7 U -

I U 1 i [e] L; IT * 5 0 X,

- v h ( I U ) >H-FORM\T

1U 1-FORMAT

7 - K

1

2

3

4 *'

5 *^"

(2

(7

(7

(7

(7

FORMAT

I 6, 58X, 21 5)

(I 4, A 2, A 4),

(F 9, 5, A 1) ,

(F 9, 5, I X ) ,

(F 9, 5, A 1) ,

21

21

21

21

5)

5)

5)

5)

LA,

(NA

(RA

(RP

(FY

NO,

(K),

(K),

(Kl

(K),

LA,

(IF

IU(1

K=

IY(

J
[(I

1,

,K)

K=l

7) ,

K=

, I =1

- 7 ) ,

LA, J

1, 7 ) ,

, 2)

LA,

LA,

m

, K = l, 7) , LA, J

J

J

K 2 ~ 5 *• (NO/7 + 1)

K 1 ~ 5 ^nm
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fiU LA

NO

J

NA

IH

RA

I U

RP

FY

IY

( L A )

7 7

(8) DCHAIN H 7 ' 7 'J—CD*— K • -f y — i ^ t t l ^ * •>'̂ .

Logical Number Description

IU (13) DCHAIN 7 ^ 7* y U

IU 1 ( 7) * - K • 4 y — i / H i ^ J i - - y h

I Ufa .'4) © DCHAIN H 7 7 'J —fFl&* i/^—;i/® IU 1, IV t [H] £ FORMATT1*

IU 1 —FORMAT

U n —

1

2

3

4

5 4

6

7 * "

8

K

(A 2,

,3 6X

(6E1

(4E1

a 6,
, 12X

(6X,

, 12X

(3E1

(6E1

(A 2,

FORMAT

A4, E l 2. 5, 6X, E l 2.5

, A2 , A4, A 2 )

2.5, A 2 , A4 , A 2 )

2.5, 2 4X, A 2, A4, A 2)

3Q 6, A2, A4, F 6 . 4 )

, A 2, A4, A 2 )

3 (16, A2, A4 , F 6 . 4 )

, A2, A4, A 2 )

2.5, 36X, A2, A4, A 2 )

2.5, A 2, A4, 1 2 )

7 6 X , A 2 )

(I E(L), L = l, 2 ) , R A , S G , ( I H L ) , L = 1, 2 ) ,

N 1

(FY(L), L = l, 6 ) , (IE(L), L = l, 2) , N 2

(FY(Ll L = 7 , 1 0 ) , ( I B L ) , L = 1, 2 ) ,N3

NC, (NB(M), (MO (L,M) , L = l, 2 ) , PB(Mi

,M=1, 3) , ( IE(L), L = l , 2) , N 4

MB(H (MO(L, M) , L = 1 , 2) , PB(MI

,M=1, 3) ,(IE(L), L = l, 2) , N5

Q,EB, EG, (IE(L), L = l, 2 ) , N6

(SCIJI J=H, 12) , (IE(L), L = l, 2),N7

IEND, IEND

( N G / 6 +

fHL, IE

RA

SG

Nl

FY

N2

N3

0 1

•h — Y # - t ( " 0 2
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NC

NB

MO-

PB

N4

N5

Q

EB

EG

N 6

SC

N 7

tt — K i

ti— Y\

c: 0 4"

(" 1 4"

value

:" 0 5"

J = 1, 6 ( " 1 6 " )

7, 1 2 (" 2 6" )

(9) DCHAIN H 7 7 U -Miff

J^ogical Number

IU (11)

IU1 (12)

Description

DCHAIN 7-f 7 7 U— A/J-2-- y h

S^/f^tl/;DCHA]N 7 ^ 7 7 U -

IU, IU 1 th.'4)O DCHAIN 7 4 7 7 U - •>' ^ - ^ O IU 1 i R C FORMAT
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4.

C a r d No. 1 (16 15)

1. I P ( I ) I P (I) = 1

1 = 1 , 16 = 2

= 3

= 4 DCHAIN 7-f : / 7 ' J -

= 5 P R O F P - Y 7 ^ 7 7 ' J -

= 6

= 7 P R O F P - Y y A 7 7 ' J — C D * - KtH^J -t

î  J. — ^

= 8 DCHAIN 7 < 7 7 U— ©*— KtH^/ t ^

= 9 DCHAIN 7 -f 7 7 ' J — © i E f r * ^ ^ — ^

= 0 *Stl*^^-^O**7

<ex > I P = l 5 3 4 7 9 8 9 0

i J l ^ i A t t l ^ A ^ x - ^ O t t i ^ , PROFP-Y 7

4 7'7 U -OfgiE, ^ a ^ ^ S J R ^ ^ I t S ,

DCHAIN flyO'7 'J -ff/S, PROFP-Y 7 -f

7 7 ! J - ^ - Kttî J, DCHAIN 7 -1" 7' 7 'J - £

fgiEL, A-KftH^j, &— ^DCHAIN7^ 7

7 'J — g

Card No. 2 (16 15)

= i , 16

IP(I) = 1 OB^ RJ(I)= 5

= 2 OJ$ IU(I )= 1 0

IU( I )= 1 2
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= 5 ©R# I U ( I ) = 1 1

I U ( I ) = 1 3

ITJlI )= 1 1

I U ( I ) = 1 3

i u : i ) = 1 3

Card No. 3 (16 15)

1. IU1 (II ^ t t ^ r i / i — ^ © t t i ^ x — 9 ' 7 r A >is(D3-—»; MINI

1 = 1 , 16 (tomwtmfe)
IP (I) = 1 ©Bf I U 1 ( I ) = 1 0

IP (I) = 2 ~ 6 © K £ I U 1 ( I ) = I U ( I ) + 1

IP (I) = 7 ~ 8 © B ^ I U 1 ( I ) = 7

Card No. 4 (16 15)

IPX(I )

I = 1 , 16 I P(I) = 4 ©K£ (DCHAIN 7 ^ 7 7 U—

( I P X ( I ) = I 4 1 + I 4 2 )

I P X ( I ) = 0 P R O F P - Y 7^" 7 ' 7

£$l (Q, 8, r, 2c

1 4 1 = 1 P R O F P — Y 7 4 7*7 'J — © Q

value , /?, r^-

1 4 2 = 2 DCHAIN7 ^ 7 7 U -

m (PROFP-Y7 <f 7 7 U - © M # r )

100+1 5Bx l 00 xl 5CX10 + I 5D

(I5D =I5D1 + I 5D2 + I 5 D 3 )

I5D =0 7 A 7*7 U —

I 5 D 1 = 1

I 5 D 2 = 2

I 5 D 3 = 4

<e x > I5D = 7 (1 + 2+4)

L T f i i E , i

o ( f i l E r — ^ ( i I5D1,

I 5D 2,

5C :
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I5C=0

= 1

=2

I5B :

I 5B • = l Isomer ^'i§J[]£ t l f c ^ i l ( t o t ^ T Table

2. 5 >£'&'? XftE.t&o

= 2 Isomer ©& S ^ t l l l C o I^T Table 2.5

= 3 Isomer ©&

Isomer i M f l ( l / 2 ) , 2j@ (1/3)

I 5 A : PROFP => A 7*7 U —Ol

(I 5A=I5A1+I5A 2)

I 5A1 =1 PROFP 7-f 7"7 U —

I 5 A 2 = 2 PROFP 7 4 7 7 U -

( I P X ( I ) = I 6 A X J 0 + I 6 B )

I 6 B = 7 -< y • 7D u y ^ — ic

I 6 B =0

I 6 B = ]

I 6 A : L a s e r P r i n t e r , COM, PI o t t e r ICJ;

( I 6 A = I 6 A 1 + I 6A2 + I 6 A 3 )

I 6 A 1 =1

I 6 A 2 = 2

I 6 A 3 =4

—^ • 7 r-f

I P (I) = 9 ® ^ (DCHAIN f ' f 7*7 'J—

( I P X ( I ) = I 9 1 + I 9 2 + I 9 3 )

1 9 1 = 1 ^ f — 9 • 7 -f 7* 7 U —

1 9 2 = 2 l ^ r — 9 • 7^f 7 7 U—

1 9 3 = 4 ^ r - ^ • 7 -f 7*7 'J -

Card No. 5 (16 15)

1. IPO(I)
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1 = 1 , 1 6 IP (I) = 1

IPO(D=O

( I P O ( I ) = J 2 1 + J 2 2 + J 2 3 )

IPO(I) = 0 tfj^ttL

J 21 =1

J 22 =2

J 23 =4

i pin = (mwm
(I PO(I )=J 31+J 3 2+J 3 3 )

IPO(I) =0 foftti L

J 31 =1

J 32 =2

J 33 =4

I P(I) = 4 OB^ (DCHAIN7 -f 7 7 U

IPO(I) = 0 iWflUL

= l DCHAIN7

I P(I) = 5 OB̂ f ( P R 0 F P - Y 7 ^ 7 7 'J —

(IPO(I)=J5AxiOOO+J5Bxi 00+J 5Cx I 0 +J 5D )

J 5 D : 7 ^ 7 7

(J5D = J 5D I+J 5D 2 fj 5D 3)

J5D =0 M

J5D1=1 [5]

J5D2=2 rsl

J5D3=4 fe

Q5C=J5C 1+J5C2+J5C3)

J5C =0

j 5 C i =1

J5C2 =2

J5C3=4

J5B :

J5B =0

= 1

J 5A : PROFP 7 -f 7 7 U —-?m

- 4 1 -
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I P (I) = 6

( IPO(I ) = J61+J620

IPO(I)=0 Bit] fit

j 6i = i

J 6 2 =2

IP (I) = 7 ®H# (PROFP— Y 7-f 7 y 'J — © * — K

IPO(I )=0 l^

= 1

IP(I ) = 8 (D^f (DCI1AIN7 A 7 7 ' J — O * — K

= 0 ,L

= 1

I P (I) = 9 O&f ( DCHAIN 7 ^ 7 U -

(IPO(I) = J91 + J92)

IPO(I)=0 t i i / j ^ L

J 9 1 =1 M^f- ' -

J 92 =2 f 7 ^ 7 7 'J -^rt

Card No. 6 (16 15)

1. NAN 1-5

) = 2, 5OW

2. NUC 6 - 1 0

(IP (I) = 2 ,

3. I S C 1 1 - 1 5

( I P (I ) = 4

4. NFIS 16-2 0

( IP ( I ) = 2 , ,

= 0 3-K*]T10IC-lr7

5. NPAR 21-25

(IP (I ) = 2, , 7

= 0 3— K^T?6 IC-fe .y
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6. NGS 2 6-3 0

(IP(I)=4, 6, 7,

= 0 3— Krt-e2 7 IC-fe

7. IW 3 1—3 5 PR.OFP 7 •< 7 7 i j —

(IP (I ) = 4,

IV 3 6-4 0 DCHAIN 7 ^ 7 7 i j—©A73^---y

(IP (I )=4

9. LW 4 1—4 5

10. NADN 4 6 - 5 0 DCHAIN 7 -< 7" 7 ! J — M l / r *

( I P ( I ) = 9 O&Jf-

. — Ji<lcii tf

11. NADC .5 1-5 5 DCHAIN 7 1 7 7 ' J - <

( I P (I) = 9

12. IMA 1 5 6 - 6 0

(IMA \ fr h MA2

IMA 1 ^

13. IMA 2 6 1-6 5

IMA 2

4.2 mm=Eiy=L-Jl

ii)

Last Card (A4)

1 IEND 1—4 1 f] 7 i » | * b " END-6

(2) ) = 2

C a r d No. 1 ( 2 1 6 )

i LA r-6
2 NN 7 - 1 2
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Card No. 2 (7 (I 4, A2, A4) )

1-4 m

5 - 1 0 &2 I H (J , I )

1 =1 2

* NA, IH*-

Card No. 3 (7 ( F 9 . 0 , A l ) )

< e x

129

> XeCDIsomer
54

( X E 1 2 9 M )

1

2

RAID

I U (I)

1-9

1 0

= S

= M

= H

= D

= Y

( s

( min

( hour

( d a y

( y e a r

* RA,

Card No. 4 ( 7 ( F9 .0 , IX) )

1 RP ( I , J )

I =1, 7

1 = 1. 3

J = l Z - 1

J = 2 Z - l

J =3 Z —0

RP > 0

R P < 0

C a r d N o . 5 ( 7 ( F 9 . 0 , A l ) )

1 FY ( i , j )

1 = 1 , 7

J = 1 , N F I S

* Card No.

1 = 1

= 2

= 3

= 4

= 5

= 6

= 7

= 8

= 9

= 10

(NN + 6) / 7

Card No. 1

2 3 5 U
2 3 5 U O
2 3 5 U CD
2 3 8 U CD
2 3 8 U ®

2 3 3 U
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Card No. 6 ( A 4)

1 IEND 1—4 1 ii v Ag*^, " * E VV" tAtltZ, (* -J^ —

7"7 U — f t i £ - t - ; / ^ - ; u ( IP(I)=4 ©B

(5) PROFP-Y 7-f 7 7 ' J -MSr* i ^ - ^ (IP(I) = 5

(5— 1 ) [H]l:^l|i{ilcfgiE^a-5Ht7"' ^ - / J . — ^ ( I 5D 1= 1

1—72*7 AfT-(i(2)O Card No. 2 ~ 5 > [H] D T? 4> *9, 7 3-7 5 ts y

- r -SIMS;^ (13) TTA^L, 7 6-80 A 7

^ - 5 ^ 7 : (KK) *: ( I 5) -FAJJt&o

cco{§iEti— VCD^JH l — 4 fi 7 A I C " *EW"

KK = 1 or 16 !'3)®Card No. 2

KK=2 or 17 i'3)WCard No. 3

KK=3~5 or 18~2 0 !3)©Card No. 4

KK=6~1 5 or 2 l~3 0('3)«Card No. 5

C5—2) mW.fot%-tf.lcr—9<Dig-})Q$:n7-ir7'-*:><^—Ji> (I 5D 2 = 2

N A N f i C g f - ^^-(2) CO Card No. l ~ 6 ^ h

( 5 — 3 )

C a r d N o . 1 ( 1 4 , A 2 , A 4 , F 9 . 0 , A l , 3 ( F 9 . 0 , I X ) , 3 ( F 9 . 0 , A l ) )

1. N A 1 — 4 f i i E - t - S ^ i l O l S i ^ ^

NA < 0 MB

NA > 0 IB 7-f 7*7 U — lt£p£Ei~€>Kf(iSffe£ ^-So

IB 7 4 7 7 'J — It # 4 Ltef>8#

2. IH(J) 5-10 & g £

J =1, 2 ex
1 05

S r O S B t t l (SR10 5G)
38

1 0 5

SrtO Isomer ( SR 10 5M)
36

3 . R A 1 1 - 1 9

4. IU 20

= S ( s )

= M ( mi n )

= H ( hour )
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5. R P (J)

J = 1 , 3

= D

= Y

J = I
J = 2

J = 3

FI >0

FI <0

d a y )

y e a r )

Z - 1

Z - 1

Z — 0

6. FY(J)

J = l , 3 J = l 2 3 5 U

J = 2 2 3 5 U

j = 3 2 3 5 [ j

C a r d N o . 2 (7 ( F 9 . 0 , A D )

1. F Y ( J )

J = 4 , 10 J = 4 2 3 8 U

= 5 2 3 8 U

= 6 » 9 P

= 7 2 3 9 P

= 8 2 4 1 P

= 9 2 3 3 U (7)

= 10 2 3 2 i h < D

C a r d N o . 3 ( A 4 )

1 I END 1—4

( 5 - 4 ) J

( 5 - 5 )

( 5 — 6 ) P R O F P 7 -f 7 " 7 ' J —

7 7

7 '7 'J—©/?—

(6) flijl^^ijchfe

K)lr— 9 \t

(7) PROFP—Y

(I 5 C \ 0

(8) DCHAIN ?-f 7 7 ' J - O ^ -

(I5A\0(D9§)

(IP(I)=6©B#)

(IP(I)=7OB#)

(IP(I)= 8
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(9) DCHAIN 7-f 7" 7 ' J - O

(a) DCHAIN 7-f 7 7 U — CDfPfiSc

C a r d No I ( A 2 , A4, E l 2. 0 , 2 X , A 4 , E 1 2 . 0 )

1 NA (J)

J = l , 2

1-6

(IP(I)=9OB^)

(191=1

2 RA

3 n ;

4 SD

7-18

21

2 5-3 6

= 0.0

HO. 0

C a r d N o 2 ( 6 E 1 2 . 0 )

1 FY(J)

J = 1, 6 J = I

= 2

= 3

= 4

= 5

= 6

2 3 5 J J W

2 3 5 U CD

235TJ £ )

2 3 8 U CD

2 3 8 U CD

2 3 9 P u ©

C a r d N o . 3 ( 6 E 1 2 . 0 )

1 FY(J)

J = 7 , 10

Jf,fJ

J =
=
=
=

7

8

9

10

2 3 9 P u CD

2 4 ' P u «

2 3 3TJ ffi

2 3 2Th C

C a r d N o . 4 ( 1 6 , 3 ( 1 6 , A 2 , A 4 , F 6 . 0 ) )

1 N C 1—6

2 N B ( J )

i

2

3

4

5

Isomeric Transition

( n, r) &m
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3 MO ( I , J )

1 = 1, 2

4 PR(J)

* (NB, MO, I

Card No. 5 (6X, 3 ( 1 6 , A2, A4, F6.0) )

1 NB(J)

( C a r d No. 2 C0ltem2

2 MO (I , J )

1 = 1, 2

3 PR(J)

* (NB, MO, P R £ (NC-3) [n

Card No. 6 ( 6 E 1 2.0 )

1 Q 1—12 Qffl (Me V )

2 EB 13—2 4 P { i i w i i & / c *9» /9 |§#J l i« i (MeV)

3 EG 2 5—36 ^-tif.Wi&fctt 0 CO r ^fJ/i^S& (MeV )

Card No. 7 ( 6 E 1 2 . 0 )

1 SC(I) 47 t t -f ikfl l^SfKfrBli (ba rn)

1 = 1 , NGS

Card No. 8 (A4)

1 IEND 1—4 1 tiy A | i >

(b) DCHAIN 7-f 7" 7 ' J—Ofi I . (192 = 2

Card No .1 (A 2, A4, E l 2.0, 2X, A4, E l 2.0, 3 2X, 41 1, I 2, A4, I 2)

1 NA(J) 1—6 ^ g £

J = l . 2

2 RA 7—18 -¥^fflX(i;iwii
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3. IU 2 1 ¥

5.

6. I 2

4. SD 2 5-3 6 #tti^KJEKfSlM* 7°-> 3 y2 5 - 3 6

69

70

= S

= M

= H

= Y

= Blank

= 0.0

HO.O

= 0

= 1

=0

= 1

( s )

( min )

( hour)

( year)

(mmm

ft 5

fg.it L/<i

«IEf5

fi.EL^

7. 13 7i tp^jurmmi*?°•> 3

= 0 f g j H L ^ ^

= 1 fgiEf-5

( I 1, I 2, 1 3 * ^ T 0 00.^Ji, I 1, I 2, I 3 = 1 t LXW. '0

8. NAKJ) 7 3—7 8

J = l , 2

9. NN 79—80 * - K $ ^ ( 8 0 * 7 A r 1" \C-f

Card N o . L ( 6E 1 2. 0 , A2, A4, I 2)

i. F Y I J )

J = l , 6 J = l

= 2 2 3 5 U ®

=3 2 3 5 U ®

=4 ^ U O

=5 2 3 8 U ©
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J = 6 " " P

2. N A K J ) 7 3 - 7 8

J = l , 2

3. NN 7 9—8 0 # — K f M f ( 7 9 , 8 0 # 7 A £ " 12

Card N o . 3 ( 4 E 1 2 . 0 , 24X, A2, A4, 1 2 )

J = 7 , 10 J = 7 2 3 9 P u

= 8 " ' P u

= 9 2 3 3 U

= 10 2 3 2 T h

2. N A K J ) 7 3 - 7 8

J = 1 , 2

3. NN 7 9 - 8 0 # — K 3 ^ (7 9, 80 # 7 A £ " 22

Card No, 4 ( 1 6 , 3 ( 1 6 , A2. A4, F6.0) , 1 2X, A 2, A4, I 2 )

1. NC 1—6

2. NB(J)

= 1 0 ~ m^.

= 2 I somer ic Transi t ion

= 3 ( n , r )

=4 P +

= 5

= 6

3. M O ( i , j )

I = 1 , 2

4. PR(J)

- (NB, MO, PR£NC[U(NC>3©H${± 3

5. NAKJ) 7 3 - 7 8

J = l , 2
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6. NN 79—80 il— K #•§• ( 7 9, 8 0 * y A £ " 13

Card N o . 5 (6X, 3 ( 1 6 , A2, A 4, F 6 . 0 ) , 1 2X, A2, A4, 1 2 )

i. NB(J)

( C a r d No. 4 © I t e m 2 t\s\£

2. M O ( i , j )

I = 1 , 2

3. P R ! J )

* (NB, MO,

4. N A K J ) 7 3 - 7 8

J = l , 2

5. NN 7 9—80 — K # - £ r ( 7 9 , " 2 3

Card No. 6 ( 3E 1 2 .0 , 3 6X, A2 , A4, I 2 )

1. Q 1-12 Qfg (Me V)

2. EB 13-24 $tiLffim%*)<D0mi&m& (MeV)

3. EG 2 5-36 «3»r i lwi i .* (MeV)

4. NAKJ)

J =1, 2

7 3-7 8

5. NN 7 9—80 *7— ( 8 0 # 7 A £ " 4

Card No . 7( 6E 1 2.0, A2, A4, 12 )

1. S C ( I )

1 = 1 1 , 1 2

( b a r n )

2. N A K J )

J = 1 , 2

73—78

3. NN 7 9—80 #—K1HI-

1 = 1 - 6 (79, 80 H v " 15
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I = 7 - 1 2 (79, 8 0 * 7 A £ " 25" l£ti>)

13-18 ( " 3 5 " )

*CardNo . 1-7 CO FORMAT IC$o T,

Card No. 8 (A 4)

1. I END 1—4 1 ts 7 AR/5^" *EW

(c) DCHAIN 7 ^ 7 7 'J - I C ^ f l O i l t o ( 1 9 3 = 4

No. 1 - 7 W7 *—•r -y h IC'f^o T, i l t o t S S l O t f c " V A t l t
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5. tt m

'4)

, R i d e r - M e e k ©IW&'MX^-x —* • 7 7 4 ^ ( 5 ) , J N D C F P

Decay Data File '4)£ DCHAIN 7 4 7* 7 U - ( 1 ) £ ^ £ r Lti JNDC 7^7*7 U— ( DCHA IN ®

^EHl^t , ftiSffe*^ —^©-f x v 9$tU£'n o/;Q R i d e r - M e e k O r - ? [± PROFP-Y

n - K (C J; V) PROFP-Y fa9iW9M'- f — ? 7 - f 7 7 ' J —Zftl&t S i i i t J S f - ^ t J f e l J ,

JNDC FP Decay Data File li PROFP 7^f ^ 7 ' J - K i 7 t — ? 7 M C ^ o f c l f l i f - ?

v 4 7 7 U - T * 5 o f/; DCHAIN 7 -i 7 7 U - ( i f g EM© 7 ^ 7'5 'J—TTif?, ^ tt £

PROFP-Y 7 ^ 7 7 u -©tt^siiK^T-^ i PROFP 7 ̂  7-7 u -nmmr-9&h t

iTL DCHAIN 7 ^ 7 7 U — « 7 * —v.y h <D JNDC faft&i&SMy 4 7 7 U - ^ f ^ b t t S o

H'f-̂ îJCD -J y h • —^ • ts - K • 'J x h fc =t O' A T ' J x - ^ • U x h & Table 5.1 (d, fch 77 U

h ̂  Table 5.2 IC/^ ta X, i f ^ ^ a - ^ C ^ . ^ ' l x h ^ , £1 FlC7f<

Table 5.3

Table 5. 4

Table 5.5

Table 5.6

Table 5.7

Table 5.8

Table 5. 9

(1)

(2)

.'3)

''4)

(5)

(6)

(7)

(8)

(9)

ao)

2 3 5

2 35

2 3 5

2 38

2 38

2 3 9

2 39

2 4 1

2 33

2 32

u
u
u
u
u
Pu

Pu

Pu

L

Th

ft

DCRMN H 7 7 'J

PROFP —Y 7 -f 7 7 'J —

PROFP—Y 7 A 7 7 'J —CO*— Kttl>J* i>

DCHAIN 7 ̂  7 7 U —(Dti— Ktti^J* v1 .̂

Fig. 5 .5 - Fig. 5. 9

.5.1 - F i g . 5 .4T

Delayed Neutron

N L P IC «fc
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PROFP —Y ?—\<-

# #

>fz

1) FHSTC- : " DCHAIN : i&mkte Ztflt&fc&Mogii&ffii&ffiVr? - K ", JAERI

h 1250 ( 1976 ̂  11 R).

2) K&fefe, [Bi&Jt:L, #U £), Wim : "FPGS : Sfc&ttt&S®£$$&*, w

=t O' r IS x -; ̂  h J\sft% ^ - K " , Ji&ffi&n ( 1977 fp 12 /j)

3) M.J. Bell : "ORIGEN - The ORNL Isotope Generation and Depletion

Code", ORNL-4628 (1973).

4) T. Yamamoto, M. Axiyama, Z. Matumoto and R. Nakasima : "JNDC FP Decay

Data Fi le" , JAERI-M 9357 (1981)

5) B.F. Rider and M.E. Meek : "Compilation of Fission Product Yields

Vallections Nuclear Center" : NEDO-1254-2(D) Class 1

6) D.R. Nethaway : "Table of Values of Zp, The Most Probable Charge

in Fission", UCRL-51640

7) D.G. Madland and L. Stewart : "Light Ternary Fission Products :

Probabi l i t ies and Charge Distr ibutions", LA-6783-MS (ENDF-247)

8) A.C. Wahl et al. : "Proc. 2nd IAEA Symps. on Phys. and Chem. of

Fission"

9) A.R. Musgrave et al. : "Paper at IAEA Panel on Fission Product

Nuclear Data", Bologma, Italy

10) D.G. Madland and T.R. England, "Distribution of Independent Fission-

Product Yield to Isomeric States", LA-6595-MS (ENDF-241)
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(Table 5.1-5.9)
Table 5.1 Control card list and input data for the sample calculation

of PROFP-Y program

J 5 2 6 a . O H F l l t- 5 N '
J i < ' O H . F p L i B t l i

/ / I C I . I ; inn

/ / I .XK I : II i c

/ /SYS I N 1)1) DATA.DI.M- ' M '

/ / .III5KK XXXXXXXX.XX.XXXXXXX.XXXX .XXX.XXXXXX

r . 3 1 . 2 1 . 3 P . 0 W . 2
E X E C L M G U , L M - - ' J 5 2 6 8 . P H I ) '

E X P A N D D 1 S K 1 O , D D N - I T l l f 0 0 1 . D j N - ' J 3 2 6 U . P R U H V

E X P A N D D I S K T O , D D N - h r 5 0 F 0 0 1 < O S N = '

E X P A N D D I S K I U , U L > N - M 5 I F O U 1 / L > S N = '

E X P A N D D I S M U , D D N - F I S 2 F O O I , D S N = 1 J 3 2 6 8 . D P R O I

• E X P A N D D I S K H ) , D D N - R T U F 0 0 1 , D S N = ' J 3 2 6 8 . D C H L 1 B L •

• E X P A N D D L S K T 0 , D D N = F N 5 F 0 0 1 , D S N = ' J 3 2 6 8 . D C H L I B 2 1

/ / E X P A N D D I S K , D D N = F I 1 5 F 0 0 1

/ / F x P A N D D I S K , O O N = F 1 1 4 F Q 0 1

/ / E X P A N D D 1 S K , D D N = F T 1 3 F 0 0 1

/ / E X P A N D D 1 S K , D D N . - F T 1 2 F 0 U 1

/ / E X P A N D D 1 S K , D O N - F 1 1 0 1 0 0 1

/ / S Y S 1 N D D •

1 5 3 4 9 6

5 11 12 13 14 15
10 12 13 14 15 0
0 3115 0 3 2 1
1 55 0 0 1 1
0 100 100 10 6 27

24LR 67G 25MN 67G 26FE 67G
50 51

27CO 67G
52

28NI
0

67G
0 90

29CU 67G
100
30iN 6/U

2.01E-08P 4.44E-06P 6.21E-05P 6.48E-05P 5.74E-06P 2.91E-08P 2.B1E-12P

24CR 70G
100.0
31GA /1G

2.45E-08P
• E

36KR 97G 0.

68.2 M
25MN 70G
100.0
32GE 71G

3 . 8 5 E - 1 2 P

2S7.O D
26FE 70G
100.0
33AS 71G

27CQ 70G
100.0

28N1 70G
100.0

29CU 70M
50.0

29CU
50 . 0

6?
68
70
70
71
73

1 ~1
10
17
1
3

16
26

PKuKl'Y L i b r a r y
Ddld (Un i t of M

m
2
T

CO
-J
.fc.

34SE B5M
34SE B5G 39.OS

0.467517P 0.581026P
-35BK 86M
35UR BAG 55.OS

0 . 1 14842P 0.348650P
39Y 98D
407R 9/D
48CD121D

-50SN130D
- 5 0 S N 1 3 1 D
- 7 1 L U 1 6 9 M

7 1 L U 1 6 9 G

- 7 H U 1 7 1 M

- 7 1 L U 1 7 1 G

- 7 2 H H 7 1 G

- 7 1 L O 1 7 2 M

- 7 1 L U 1 7 2 G

- 7 2 H F 1 7 2 G

3 4 S E 8 5 0

35BR 86D

35BR 89D

38SR 98D

82.0 0.0 0.0 0.922452G 0.926818P O.995749P
.3/5679P 0.392266P 0.295817P 1.414811P 2.812411N

] 00. 0 0.0 0.5497281 O.542293P 1.322BJ6P
0.335549P 0.346898P 0.155742P 1.265039P 0.6/5022P

10.5

2.3 7

11.0

40.0

HKOtTY L l l i r d r y

DaLd ( U n i t o f N
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I

56HA146D

3 4 S E 9 3 G 0.1325 S

34SE 95G 0.0761/ S

35BK 95G 0.2722 S

36KR 99G 0.12420 S

37R6 99G 0.06/ S

3/RB101G 0.1869 S

37RB1O3G 0.11570 S

S8SR101G 0.2796 S

38SR1O5G 0.15250 S

39V 10 5 G 0.5543 S

39Y 106& 0.3196 S

39V 107G 0.29890 S

4 (W R ] 0 7 G 0.9264 S

4OZK109G 0.4202 S

41NB]11G 0.4387 S

41NB112& 0.2037 S

42MO113G 0.3705 S

42MO1I5G O.J/500 S

43TC115G 0.8724 S

4 3TC117G 0.6002 S

4 3T C118G 0.3046 S

55CS147G 0.2180 S

0.1840OE-O2
O.246O1E 01
0.22616E tOO
0.39243E-02
0.37184E-O1
0.2290VE-02
0 . /ii94f. -01

0. 1 5636E-01
0 . 1 Sf 44f i-OO
0.242 M E 0^
0. /7637E 02

O.7 6831E-O2
O.25536E-O1
0. b9//4E 01
O.55B7OE-O2

3.34
0.73176E-02
0.11 lBOE-tOO
0. 1 30")0t *01
0 . lV618t-01

5 .85
O.76494E-O5
0.89991E-02

>

m
r
CO

0.14251E-01
0.32971E-01
0.15569EfOl
0.80890E 02

0.13
0. 14529E-O1
0 . 18046E»00
0 . 263ME >01
0.28516E 01

0.46
O.32623E 02
0. 12369E01

O.18775E-O1 0.20052E-
O.52527E-O1 0.90374E-
0.63695E 02 0. 24425E
0.11808E-01 0.17280E

0.25881E 01 0.37884E-
O.3O227t tOO 0.4 7062E
0.58954E tOO 0.83066E-
0.4 17O3E-01 0.61120E-

0.4iblJE 02 0.43569E

0.20866E-01 0.39083E-

0 1

01
02
0 1

0 1

0 0

01
01

02
0 1

0 - 2 7 4 2 5 E
0 . 1 4 8 9 0 E

0 . 2 8 7 9 8 E

0 . 2 5 3 2 1 E

0 . 5 6 4 3 4 E

0 . 6 4 0 4 5 E

0 . 9 7 8 6 1 E

0 . 8 9 5 S 1 E

0 . 5 0 6 9 6 E

0 . 2 3 2 5 8 E

0 1 K H
tOOKR

- 0 2 K H

- 0 1 K R
KM

•-01RB
tOORB

02RD

- 0 1 H B
RB

--02RB

0 1 R B

8 4
8 4

8 4

8 4

8 4

8 5

8 5

8 5

8 5

8 5

8 7
8 7

16—|

2 6

3 6

4 6

5 6

16

2 6

3 6

4 6
5 6

16
26

DOMAIN Library



0 . 2 0 4 8 ! E
0.381 22E
0.i'.b2/t
0.?6S36fc
0.1025/t
0.1/966E
0 . 3 1 2 6 7 E
0 . 3 6 5 0 7 t
7 .H21BE

2 . 04 2 t -
S . J 7 1 U
3 . O 1 6 2 L
2 . B 5 9 5 E

• t
E N D

01 u .
02 0.
01
03 0.
01 0.
00 0.
01 0 .
00
04 2
02 2
0 1 4
02 4
01 5

3 •> 9 4 2 f
^ 2 / r 4 6 E
2 . 1 0
1 2 2 O 9 E
1 u 7 8 5 E
1 2 / 7 6 E
4 9 M 0 5 E
0 . 7 7
. 2 8 1 0 E
. !) ! 6 6 f •
. i 7 0 2 E
. 36O1E
.6800E

0 3 0. 18 5 91E
02 0 . / i '. u i E

0.12
02 0 . '. 5 1 6 b E
01 0 . 15 3 2 0 E
02 0.22014 t
01 0. 75VV1 E

1 . 28
6.iBSVE
3 . B i U 6 E
1 . 0 2 91, fc
6. 1 30/. E
1 -0300E

03
02
01
02
00

0 2 0 . 2 S 0 •> 4 t
02 0.1O945E

-02 O.61223E
01 0.18047E

02 0.4b/48E
-01 0.11384E-

03 2.4153t
-02 I . 13ilt
00 3.5358E
02 9.2348E
00 0.0

01 0.34O7 3E
01 0.15984E

02 0.84 391E
01 0.24559E
02 0.95981E
00 0.16847£-

02 2.1159E
02 1.292OE
00 1 .0843E
02 1.3485E-

0.0

02 0.30190E
01 0 . 2 3 '. 0 5 E

0 2 0.993021-
01 0.3 1982F
0 2 0.18255E
00 0 . 24816E

02 1 . 9186E
01 2.3093E
0 0 2.2 119 E
01 1.9662E

0.0

llJRB
0 1 HB

KB
O2Y
0 1 V
01 r
oov

Y
02ZH
-own
- 0 2 Z R
•01ZR

ZR

8/ 36
8/ 46
8/ LJ6
B9 16
89 26
89 36
89 4 6
89 56
9 1 16
91 26
9 1 3 6
91 46
VI 56

— L.lb'L Cdld of
LAS MAE
LA S T L A R D

I
2
CD



Table 5.2 Output list of sample calculation of PROFPY program

LALCUI.AT ION MDDIJI t
K t A D UNIT NU.
OUT UNIT N O .
CON T R O L O P ! I U N
P R I N T O U T OP I ION

I 5 i I V 6
5 11 12 13 14 1 5

10 12 13 U 15 0
0 3115 0 3 ? 1
1 55 0 0 1 1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

NAN
NUC
I S C
Nf IS
NPAR
NGS
1 U
1 \l
L U

NADN
NADC
1MA1

0
100
100
10
6

27
50
51
52
0
0

90
100

00

MODULE NO

1
2
3
i

5

6
7
8
9

5
5
5
5
5
5

-1
2
3
U
S
6

(ROUT

IDAT
CAIN
CUMY
GL I B
UPLB
UPMA
CAIN
UPNU
YCAL
UPY I
CHRR
TtiEE
Dull
0UT2
UPFP

( R O U T I N E ) D E S C R I P T I O N

D I S K A N D P R I N T O U T O F I N P U T D A T A
C A R D I N P U T O F P R O F P Y L I B R A R Y D A T A ( D A T A O F E A C H M A S S )
C A L C U L A T I O N O f C U M U L A T I V E Y I E L D
G E N E R A T I O N O F D C H A 1 N L I B R A R Y F R O M P R O F P Y L I B R A R Y
U P D A T E O F P R O F P Y L I B R A R Y ( I N C L U D E 6 S U B - M O D U L E )
U P D A T E ( U N I T O F M A S S )
A D D E D ( U N I T O F M A S S >
U P D A T E ( U N I T O F N U C L 1 D E )
C A L C U L A T I O N O F I N D E P E N D E N T Y I E L D
C A L C U L A T I O N O F G R O U N D S T A T E A N D M E T A S T A B L E S T A T E Y I E L D
C H A N G E R A M D A O H B R A N C H I N G R A T I O U S I N G P R O F P L I B R A R Y
G R A P H I N G D t C A Y C H A I N A N D N U C L E A R D A T A I N D C H A I N L I B R A R Y
D I S K O R P U N C H O U T O F P R O F P Y L I B R A R Y
D I S K O R P U N C H O u T O F D C H A I N L I B R A R Y
U P D A T E O f D C H A I N L 1 B R A T Y ( (, E N E R A T 1 O N , U P D A 1 E , A D D E D )

2

CD



CARD NO

9
10
1 1
12
1 5
14
IS
16
1 7
ia
19
JO
21
22
23
24
25
26
27
28
29
30
31
32
33
3*.
3b
36
37
38
39
40
41
42
41
44
45
46
47
'.8
49
50

24CR 6/G
2 .0 1E-0BP

0
24CR 70G
100.0
3 1GA /1G

.> L S F - A K P

• E
36KR 97G

-34SE B5M
34SE SSG

0 . 46/b 1 /P
-35BR 86M
35BS 86G

0 . 114842P
-39V 98D
-40ZR 97D
-48CD1210
-50SN130D
-50SN131D
-71LU169M
-71LU169G
-71LU171M
-71LU171G
-72HF171G

71LU172M
-71LU172G
-72HF172G
54SE 850

35BR 86D

35BR 890

38SR V8D

56BA146D

34SE 93G

34SE V5G

35BR 95G

36F;R V9G

37RB 99G

37RB101G

67
6 7
68
70
70
71
/\

1
10
17

1
3

16
PA

25MN 6/G 26Ft 6/G 2/CO 67G t'BNI 6/G 2Vtu 67G 50ZN 6/G
t.44t 06P 6.21t'O5l ) 6.tBt-0SP S . / 4 E 06P 2.91b -08P 2.81E-1<!H
68.2 M 2 H 7 . 0 D
25MN 7 0 G 2 6 F E 7 0 G 2 / C O / O G 2 B N I 7UU 2 9 C U 70M 2 9 C U / O G

1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 5 0 . 0 5 0 . 0

32GE 7 1 G 3 3 A S 7 1G

3 - 8 5 E - i ? P

3 9 . O S 8 2 . 0 O . Q 0 . 0 0 . 9 2 2 4 5 2 G O . 9 2 6 a l t t P 0 . 9 V 5 / 4 9 P

0 . 5 8 1 0 2 6 P 0 - 3 / ' 3 6 7 9 P 0 . 3 9 2 2 6 6 P O . L ' V i B I / H 1 . 4 1 4 8 1 1 H 2 . 8 1 2 4 U N

5 5 . O S 1 0 0 . 0 0 . 0 0 . 0 0 . 5 4 9 7 2 8 1 0 . 5 4 2 2 9 1 P 1 . 3 2 2 8 3 6 P

0 . 3 4 B 6 5 0 P O . 3 3 5 5 4 9 P 0 . 3 4 6 B 9 8 P O . 1 5 5 7 4 2 P 1 . 2 6 5 0 3 9 P O . 6 7 5 O 2 J P

1 0 . 5

2 . 3 7

1 1 . 0

4 0 . 0

2 5 . 4

2

CD

.is.

0 . 1 3 2 5 S

0 . 0 7 6 1 7 S

0 . 2 7 2 2 S

0 . 1 2 4 2 0 S

0 . 0 6 7 S

0 . 1 8 6 9 S

2 .



I

o

CARD NO

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
7B
79
bO
81
82
83
84
85
86
8 7
B8
89
90
91
92
93
94
95
96
97
98
99

100

• E
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1 2 .

37HB1O3G 0.11570 S

3BSR1O3G 0.2796 S

38SR1O5G 0.15250 S

39Y 105G 0.5543 S

39Y 106G 0.3196 S

39Y 107G 0.29890 S

4OZR1O7G 0.9264 S

40/R109G 0.4202 S

41NB111G 0.4387 S

41NB112G 0.2037 S

42MO113G 0.3705 S

42M0115G 0.27300 S

43TC115G 0.8724 S

431Cl17G 0.6002 S

43TC118G 0.3046 S

55fS14/G 0. 2180 S

.184OOE-O2 0.76831E

.24601E-01 O.25536E

.22616EfOO 0.59774E
-39243E-02 O.5587OE
. 371B4E-O1 3.34
.22V09E 02 0.73176E
. 73594E-01 0.11180E

-02
-01
01

-02

02
+ 00

.88382EtOO O.13O5OE+O1

.13636b-01 0.19618E

.13144ttOO 5.85

.2427!t-03 0.76494E

. 7/637E 02 0.89V91E

.20481 t-01 0 . 35942E

.38122E-02 0.52746E

. 3 4 3 2 7 E - 0 1 2.10

.26536E-03 O.122O9E

01

03
-02
-03
-02

-02

0
0
0
0

0
0
0
0

0
0
0
0

0

. . . 3 . . .

. 14251E

.3297 IE

. 35569E

.80890E
0.13
.14529E
.18046E
.26331E
.28516E
0.46

.32623E

. 12369E

. 18391E

.754O5E
0.12
.45165E

-01
-01
+ 01
-02

-01
+ 00
fOl
-01

-02
01
02

-02

-02

0.18/75E-01 O.2OO52E-
O.52527E-01 0.90374E-
0.63695t-02 0.24425E-
0.11808t-01 0.17280E-

O.25B81E-01 0.37884E-
0.30227E+00 0.47062E.
0.58954E+0O 0.83066E
0.41 /-03E-01 0.61 120E-

0.43513E-02 0.43569E-
0.20866E-01 0.39083E
O.25O54E+01 0.34O73E
0.10945E 01 0.15984E-

0.61223E-02 0-84391E-

01
01
02
01

01
00
01
01

02
01
02
01

02

0.27425E-01KR
0 . 14890E+00KR
0.28798E-02KR
O.25321E-O1KR

KR
0.56434E-01REI
0.64045E+O0KB
O.97861E-O2RQ
0.89551E-01HB

RB
0.50696E-02RB
O.23258E-O1RB
0.30190E-02RB
0.23403E-01RB

RB
O.99302E-O2Y

84
84
84
84
84
85
85

as
85
85
87
8 7
87
87
8 7
89

16
26
36
46
56
16
26
36
46
56
16
26
36
46
56
16

m
2
T
a:



f A RD NH

101
10?
103
104
105
106
1 0 7
10R
109
110
1 1 1

0.
0.
0-
0.
7

2
C

3
2

• E
END

1

10 2 5 7 E 01
17966E+00
31267E-O1
36507E*00
. 821BE-04
.0'. 7?E-O2
. .'. 7 1 1 E 01
. O 1 6 2 E - O 2
- 8 5 9 5 E - O 1

1 . . .

0
0
0

2
2
4

u
5

•p

10785E
12776E
49805E
0.77

. 2 8 1 0 F.

.5166E

. 5 7 0 2 E

.360 IE

.6800E

....?.

01
-02
01

-03
-02
01

-02
00

0
0
0

6
3
1
6
1

1332OF
22014E
75991E

1 .28
.3859E
.8386E
.0296E
.1304E
.0300F

. . 3 . . .

01
-02
-01

-03
-02
00

-02
00

0
0
0

2
7

3
9
0

/,

180'. 7E
'. 5 74 8 E
1 1 3B4E

.4153F

.1351E

. 5 3 r. G C

. 2348F

. 0

-01
-02
»00

-02
-02
00

-0?

s

0
0
0

.5

2
1

1
0

2'. 5 5 9 E
95981E
168'.7E

.1159E

.29?0E

. 0 (1 •'. 3 E

. V.83E

.0

{,

-01
-02
tOO

-02

-01
00

-01

. . 6 .

0
0
0

1
2
2
1
0

31982E
18?55t
2 '. 8 1 6 E

- 9 1 B 6 E
.3093E
. 2 1 1 9 E
.9662F
.0

7

01 V
-OlY
*00Y

Y

-02ZR
- 0 1 Z R
-02?."
-01 ZR

ZR

7

89
89
89
89
91
91
9 1
91
91

8

26
36
46
56
16
26
J O

46
56

. .8

2



I AS

C A l C O I A T l O N M O D U L E N O . "> ( U P l B )

. . . . . S T O R A G E C H A N G E D . . . . .

8 1 0 0 0 R E S E R V E S T O R A G E

U S E D S T O R A G E

N E W D A T A

O L D D A T A

24CR 67G
24CH 67G

25MN 6/G
25MN 6/G

26FE 67G
26FE 6/Q

27CO 67G
27CO 6/G

2BNI 67G
2BNI 67G

2 9 C U 6 7 G

2VCU 67G

3OZN 67G

3OZN 67G

67 1 )

)

NEW DATA

OLD DATA

( 2 . O 1 E - O 8 P 4 . 4 4 E - O 6 P 6.21E-OSP 6 . 4 8 E - O b P 5 . 7 4 E - O 6 P 2 . 9 1 E - O 8 P 2 . 8 1 E - 1 2 P 67

( 2 . O 1 E - O 8 P A . 4 4 E - O 6 P 6.21E-O5P 6 . 4 8 E - O S P S./'.E-OeP 2 . 9 1 E - 0 8 P 2 . 8 1 E - 1 2 P

10 )
)

N E U D A T A

O L D D A T A 0.0
0 68.2 M 287.0 D
0 6-82Ei01M 2. 8/E*02D

68 17 )

H£U DATA
OLD DATA

2tCH 70G
24CR 70G

2 5MN 70G
25MN 70G

26FE
26FE

70G
70G

27CD 70G
2 7CO 7 0G 28NI

/OG
/OG

29CU 70M
29CU 70M

29CU 70G
29CU /OG

CO

NEU DATA
OLD DATA

NEU DATA
OLD DATA

NEW DATA
OLD DAIA
INSERT (
DELETE <
R E F L A C t (

DEI ElE (

R E P L A C E (

DEI E Tt (

DEI E TE <

O F l E T E

D E L E T E

D E L E T E

D E L E T E

D E L E T E

D E L E T E

D E L E T E

D E L E T E

D E l. E T t

U L L E T E

D E L E 1 E

1 N S E R T

I N S E R T

1 N S E R 1

I N S E R T

1 N S E R 1

I N S E R T

I N S E R T

I N S E H I

I N S E R 1

1 N S F R 1

I N S E R T

100.0
1 .00E<02

100.0
1.OOE102

100.0
1.OOE102

100 .0
1 .00E*02

100 .0
1 -00E»02

50.0
5 .O0E»01

50.0
5.OOE *01

( 31GA 71G
( 51GA 71G

3 2 G E 71 G
3 2 G E 7 1 G

S'iAS 71G
33AS 71G

( 2 -OE-08P 3.85E-12P
( 2.45E-08P 3.85E-12P 0.0

70 3 )..».«

71 16 )••••«

73 26 ) ««•»•
r

KR 97G > •••••
SE 85M > ••<••
SE 85G ) »••••
BR B6M ) • • •» •
BR 86G ) •••••
Y 98D ) .....
ZR 97D ) .••••
CD I 21D ) . . •••
SNlJOD ) «...«
SN1J1D ) •«•«•
LU169M ) .....
LU169G ) •••••
LU171M ) .....
LU171G ) .....
HF171G ) «••>•
LU172M ) . . • » .
LU1 72G ) ••«.»
HF172G ) .«..«
SE 85D ) .....

BR 89D > • • . « •

BA]46D ) •«« . >
SE 93G ) ««...
St 95G ) .••••
BR V5G ) •>••<
KR 99G ) ••••«
RB 99G ) •«•••
RB101G ) .....



1 N S fc R T
I N S E R T
I N 'j L R T
! N S t R ]
I N i t N T
1 N 1, t K T
I N b 1: K T
I N fJ L l( I
1 N S t h r
I N b l H I
I N S t R t
I N S E R T
I N 5 E H r
I N S t R T
I N'.f- H T
I N S E R T

( KB 103U )
( SR10 5G )
( SRlOiG )
< V l u 5 G )
( V 106G )
< r l O / ' G >
( Z R 1 0 7 G )
( I II 1 0 9 G )
I NI31 1 1G )
I MB 1 1 2 S )
C M0 1 1 S G )
( M 0 1 1 5 G )
( T C 1 1 5 G )

< T C 1 1 7 G )
( T C 1 1 8 G )
( C S U 7 G )

CD
—J



M O S T P R O B A B L E C H A G t O A I A (

6*
6 7
68
6 9
70
"/I
72
73
74
75
76
77
78

7 9
80
81
82
83
84
85
86
87
B8
89
90
91
92
95
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
1 1 1
112
113
1 14
1 15
lit
117
1 18
119
120
121

U - 2 3 5 < 1 )

2.64606E(01
2.68506E(01
2. /2 4-06E+01
2 . 76J06E(01
2.B0206E(01
2.84106E(01
2.B8006t(01
2.91906E(01
2.95806E(01
2.99706E+01
3.03606E(01
3.07606E+01
3.11706E+01
3.16006E(01
3.19906E+01
3.24006E+01
3.28006E(01
3.32106E+01
3.3f 206E(01
3.40306E+01
3.44506E(01
3.4B706E(01
3.53OO6E(01
3.571O6E+01
3.61106t(01
3.65106E(01
3.69106E(01
3.732O6E(O1
3.772O6E(01
3.813O6E+O1
3.8;206E(01
3.89206E(01
3.9M06E + 01
3.97006E+01
4.00606E(01
4.04306E(01
4.08006E +01
4.11A06E(01
4.15206E+01
4.19506E(01
4.23406E+01
4.2/7061(01
4.33706E+01
4.38006E(01
4.41306E+01
4.445O6E+O1
4.47506E+O1
4.50606E+01
4.53606E+01
4.571O6E(01
4.60506E(01
4-63906E+01
4 .6 74O6E+O1
4.70406E*01
4.73506C(01
4 . 76506E(01

0 2 3 5 ( F > U - 2 J 5 ( H t ) U - 2 3 8 U ) U 2 3 8 ( " t > P U 2 3 V O ) P u - 2 3 V ( F > P u 2 4 1 ( 1 ) U - 2 3 3 ( D 1 I I - 2 3 2 < F )

2.63456E(01
2.67 5 56E(01
2.71256t101
2.75156E.01
2.79U56E•01
2.B2956E • 01
2-86B56E(01
2.90756E+01
2.94656E(01
2.98556E(01
3.02456E(01
3.06456E(01
3.10556E+01
3.14B56E(01
3.18756E(O1
3.22856E(01
3.26856E(01
3.30956E(01
3.35056E(01
3.39156E(01
3.43 156E+01
3.47S52E(O1
3.51849E+01
3.55942E(01
3.59936E(01
3.63929Ei01
3.67922E(01
3.72013E(01
3.76004£(01
3.80094E(01
3.83984E(0l
3.87981E(01
3.91B79E(01
3.95780E(01
3.99382E(01
4.O3O95E(01
4.06807E(01
4.10423E(01
4.14038E(01
4.18157E(01
4.22275E(01
4.26S95E(01
4.32615E(01
4.36936E(01
4.4025BE(01
4.43481E+01
4.46504E<01
4 .49629E+01
4.52654E(01
4.S6181E+01
4.59608E(01
4.63035E+01
4.66562E(01
4.69590E+01
4.72717E+01
4.75745E+O1

2.66424E(01
2.70i24E(01
2.7 4224E+O1
2.78124E(01
2.82O24E(O1
2.85924E(01
2.89824E(01
2.93724E+01
2.97624E+01
3.01524E(01
3.O5424E+O1
3.O9424E+O1
3.13524E(O1
3.17824E(01
3.21724E+O1
3.25824E(01
3.29B24E+01
3.35924E(01
3.38O24E(O1
3.42124E+O1
3.46324E(01
3 . 5O494E(01
3.54765E+01
3. 5B813E+01
3.62762E(01
3.66703E(01
3.70644E+01
3.74670E(01

3 . 78596E(01
3.S2615E+O1
3.86434E(01
3.90412E(01
3.94290E(01
3.98204E+01
4.0iai9E(01
4.05623E(01
4.09426E(01
4.13151E(01
4.16876E(01
4.21131E(01
4.25386E(01
4.?9848E(01
4.36010E(01

4 . 40(.87E(01
4 .43V64E(01
4.4 7355E+01
4.50547E+01
4 .53853E*Ol
4 .57O6OE-(Ol
4.60781E(01
4 -64402E(01
4-68023E(01
4 . 71744E(01
4.74973E(01
4.78J01E(01
4.81530E(01

2.59734E(01
2.636i4E(01
2.6/534E(01
2.71434E(01
2.75334E(01
2.79234EIOI
2 .83134E(01
2.87034E+01
2 .90934E(01
2.94B34E(01

2 .98734E(01
'3.027346*01
3.06834E(01
3.11134E(01
3.15O34E(O1
3. 19134E+O1
3.23134E(01

3 .27234E(01
3.31334E(O1
3.35434E+O1
3.39634E(01
3.4383 4E+0 1
3.48134E(01
3.52234E(01
3.56233E(O1
3.60233EtOl
3.6423 3E+01
3.68333E(01
3.72332E(O1
3.76432E+O1
3.8O332E+01
3.84332E+01
3.88232E(01
3.92132E+O1
3.95732E(01
3.99432E(01
4.03132E(O1
4.O6 733E+O1
4.IO333E+O1

4 . 14434E(01
4.18534E+O1
4 .22835E+01
4.28704E+01
4.328 7 2E+O1
4.36O41E+O1
4.39109E+01
4.41978E(01
4.45079E+01
4.48079E(01
4.51580E+01
4.54981E(01
4 . 58382E(01
4.61882E(01
4.64B83E(01
4.67984E+01
4 . 7O985E+01

2.61401E
2 .65301t
2 .69201t
2 . 7 i 1 0 1 E
2.77001E
2.80V01fc
2-84801E
2.88701 E
2.92601E
2.96501E
3.OO401E
3.04401E
3.08501E
3. 12801 E
3.16701E
J.20B01E
3. 24801E
3.28901E
3.3300 IE
3.J7101E
3.413O1E
3.454/5E
3.49749E
3.53804E
3.57758E
3.61706E
3.65654E
3.69689E
3.73624E
3.77653E
3.814B1E
3.85461E
3.89542E
3.93255E
3. 96868E
4 . 0 0 6 5 9 E
4.04450E
4.08161E
4.11871E
4.16108E
4.2O344E
4.24655E
4.30666E
4.34990E
4 .38314E
4.41551E
4.4472OE
4-48002E
4.51184E
4.54879E
4.58474E
4.62069E
4.65764E
4.68966t
4 . 7 2 2 6 11
i. . 75469E

01 { .
(01
(01
(01
(01
(01
(01
(01
(01

(01 3 .

01 3.
(01
• 01
(01
(Ul
(01

• 01
•01
(01
(01
(01
(01
(01

• 01
(01
+ 01
i 01
(01
(01
(01 4
(01 4

• 01 4
(01 4
(01 4
(01 4
(01 4

• 01 4

• 0 1 4 .
(01 4 .
( 0 1 4 .
+ 01 4 .
(01 4 .
(01 4 .
(01 4 .
(014.
(01 4 .
- 0 1 4 .
(01 4 .
• 01 4 .

66H4OE•01
7 0 7 4 0 E ( 0 1
7 46 4 Ot + 01
'/B540E+O1
B244UE(01
86J40E + 01
90240E+01
9'. 1 4 0 E ( 0 1
98040E(01
01940E+01
O5B4OE+01
09840E +01
1394OE+01
1824OE+O1
22140E + 01
26240E+O1
3024OE+O1
i 4 i 4 0 E ( 0 1
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. 829/3L '00

.87247Et0O

.3551 /Et 00

.03625E tOO

. 08/56E t 00

. /8932EtOO

. 3893OEtOO

.4153/EtOO
• 91355E tOO
,39227EtOO
,030O2EtOO
.55101E tOO
.274O7EtOO
. 5 5 7 4 6 E - 0 1

. 5 8 3 1 6 E - 0 1

.55639E-01

.04S62E- 01

. 437O4F-O]

. 788S6E-0 1
3B566E-01
.65 7 17E-O2
.92423E-O2
.91955E-02
.67023E-03
•49560E-03
•O0122E-O4
.8B816E-04
.01695E-05
04041E-05
73471E-05
.24743E-05
.2B027E-06
.53804E-06
87817E 07
59/4OE-0B

1 - 3 9 / 6 8 E - 0 2
1 .9 3066E 02
2.SO55/1 -02
1 . ! 0 4 4 6 t • 0 1
2-369 5 6 E- 01

5 . 4 2 9 4 6 E -01

7 . 5 3 B 4 2 E O 1

1.60 0 8 / E t O O

3 . 6 8 O 5 1 E t 0 0

5 . O 1 4 2 6 E t O O

6.02121E t 00

6.404 24E > 00

6.22106Ei00
7.08965E tOO
6.888 5 9EI00
5.89882EtOO

6 . 32636E tOO
6 .47655EtOO
6 . 53673E tOO
6 . 634 54 E tOO
5.87129EtOO
4.63428EtOO
3.38460E tOO

2 . 53O49Et0O
1.70997E+00
1.27O92E tOO
7.56/B0E-01
5-00758E-01
3 . 18402E-01
2.07168E-01
1.04496E-01
4.53353E-02
2.11J69F-02
1 . 13015E-02
6.35OB2E -03
2.21216E-O3
8.77010E-04
2.74676E-04
1.20691E-04

1 .49523E-05
6.9B725E-O6
2 . 30302E-06
7.34594E-07
4 .42924E 07
6.1951BE-08
1 .59O76E OB
5 -40214E-09
1.594B2E-09
5 .29810E 10
1.7655OE-10

3./8649E-02
3. 1 7212E 02
2. /8 511f 0 2
3.21J66E-02
4.985B9E-02
9.08895E- 02
1.91166E-01
3.860/5E 01

1 .62032 E tOO
2.89744 E t 00
3.76891E tOO
5.31927EtOO
5.33698E tOO
5.332/9E tOO
6.93895E too
/.07482E too
/. 11626E tOO
7.9(1600E tOO
7.38275F. tOO
6.05041E tOO
6.64991E tOO
7.86 7 41Et00
5 .43337E tOO
4.60853Et00
3.08945EtOO
2.O132OEtOO
8.9414 5E-01
3.4 1547E-01
1.74136E 01
7.5856 7E-02
3.2882BE-02

7 .6/7O7E-O3
1 .0 319 7 E- 0 3
2.5B8OOE-03
9.8189/t-04
5.36B19E-04
1.13147E-04
8 .01544E-05
2 . 0 1 1 4 0 E - 0 5
9.23890E-06
5.37141E-06
2.35236E-06
3.93350E-07
1 .60836E-07
1.13248E-07
6.13280E-0b
3.11267E 08
1.22634E -08
5.3786/E-09
2.75B70E-09

PI
2
T
CO

2 . 0 0 0 1 8 E t 0 2 2 . 0 O O 1 9 E * O 2 1 . 9 9 5 6 8 E t 0 2 1 . 9 9 9 9 2 E t 0 2 2 . 0 0 0 1 1 E t 0 2 1 . 9 9 9 9 8 E t 0 2 1 . 9 9 8 0 1 E + 0 2 2 . O O O O 5 E t O 2 2 - 0 O O O O E t 0 2 1 . 9 9 8 O 7 E t O 2



C A I C. U I A I I O N M G D I I L t N O .

M C M
L A S

..... SIORAGE CHANGED .....
81000 REStKVS STORAGE
50/1? UStl) STORAGE

1 .
2 .
5.
4 .

5 .
6 .
7 .

8.
9 .

10.

U 235
U JJS
U 23b
U 238
U 2 38
PU239

Pl/239
HJ241

U 233
r H 2 3 2

1HEMMAL(U235T )
FAST

14MEV
F A S T
1 4 M F. V
T H E R M A L

f Asr

(U235F )
( U 2 5 5 H £ )

(U238F )
(U238HL)
(PU239T)
<Pull9F >

T H E R M A L <PU2<,I I )
T H E R M A L
F A S T

(U233T )
(TH232F)

2 .00012t (02
2 .00009E tO2
1 .99682E *02
2 .00009E«02
2.00014t »02
1 .99978t +02
1 .997811*02
1 .99999E+02
1 .999H4E »02
2.00OOOE*O2

2
oo
I

C A L C U l A I U I N M O D U l t N O . 4 C G i l l ) )

............... S T O R A G E C H A N G E D > > » > <

M C M 8 4 0 0 0 R E S E R V E S T O R A G E
L A S 8 3 3 1 0 U S E D S T O R A G E



M C M
[ A 3

C A I C. U I A r I CJ N M l 11) I I I E N I J . 9 ( \ ! P f P )

. . i i . S l U R A O t C H A N b t D I . . . .

8 4 0 0 0 K t S E K V E S I O H A b t

5 1 4 38 US t O S I O K A G t

N L U

O L D

N E W

OLD

N t W

01. t'

N t W
O L D

N t W
O L D

N E W
OLD

Nt W
OLD

NtW
O L D

N E W

O L D

N t W

ni D

Nt W

O L D

N E W

O L D

D A T A

DA 1 A

0A1 A

DA 1 A

O A T A

DA 1 A

D A T A

D A T A

D A I A
D A T A

DA 1 A

DA 1 A

DA 1 A

D A T A

D A T A

DAI A

DA f A

DA TA

D A T A
D A I A

D A I A
LiATA

D A I A
D A I A

0 . 1 8 4 0 O E 02 0 . 7 6 8 3 1 6 - 0 2 0 . 1 4 2 5 1 E 0 1 0 . 1 B / / 5 L 0 1 O . . 2 0 O 5 2 E - O 1 0 . 2 7 4 2 5 E - 0 1KR B4 16 )
l . m O D O E 0 5 7 . 6 8 5 1 0 1 - 0 1 1 . 4 2 5 1 O E 02 1 . 8 7 / b O t 0 2 2 . 0 O 5 2 0 E 0 2 2 . 7 4 2 5 O E - 02

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

0 . 2 4 6 0 1 fc-01 O . 2 5 5 3 6 E 0 1 O . 3 2 V 7 1 6 - O 1 0 . 5 2 5 2 / 6 0 1 0 . 9 0 3 7 4 6 - 0 1 O . 1 4 B 9 0 1 i OOKR 84 2 6 )
2 . 4 6 0 1 O E - O 2 2 . 5 5 J 6 U t 0 2 J . 2 9 7 1 O E 0 2 5 . 2 5 2 / O t 02 9 . O i 7 4 O E - O 2 1 . 4 8 9 0 0 E - 0 1
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

0 . 2 2 6 1 6 E - I 0 O 0 . 5 9 / V 4 E 0 1 0 . 3 5 b 6 9 t t O l 0 . 6 3 6 9 b E - - 0 2 0 . 2 4 4 2 5 E - 0 2 0 . 2 8 / VB E -02 K R 84 1 6 )
2 . 2 6 1 6 G C - 0 1 S . V 7 7 4 O t - O 2 1 . 5 5 6 9 0 t < 0 0 6 .36S>bO£ 0 3 2 . 4 4 2 5 O E - O 3 2 . 8 7 9 8 0 E - 0 }

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

0 . 3 9 2 4 3 E 02 O . 5 5 8 / O E - O 2 0 . 8 0 8 9 0 E - - 0 2 0 . 1 1 8 0 B t - 0 1 O . 1 7 2 8 0 t - 0 1 0 . 25 J 2 1 E - 01KR 8 ' . 4 6 )

3 . 9 2 4 3 O E Q 3 1 > . 5 8 7 0 0 t - 0 3 8 . 0 B 9 0 0 E - 0 J 1 . 1 8 0 8 0 E - 0 2 l . ^ ' B O O t - 0 2 2 . S 1 2 1 O E - 0 2
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

0 . 3 7 1 S 4 E 0 1 3 . 3 4 0 . 1 5
3 . 7 1 B 4 O E - 0 2 5 . 3 4 0 O O t t O O 1 . 3 0 0 0 0 E - 0 1 0 . 0
0 . 0 0 . 0 0 . 0

KR H4 56 )

0 . 0 0 . 0

0 . 2 2 9 0 9 E - Q 2 0 . 7 3 1 7 6 1 - 0 2 O . 1 4 5 2 9 E - 0 1 0 . 2 5 8 8 1 E - 0 1 0 . 3 7 8 8 4 E - 0 1 0 . 5 6 4 3 4 E - 0 1 R B Bb 1 6 )

2 . 2 9 0 9 O E - 0 3 7 . 3 1 7 6 0 E 0 3 1 . 4 5 2 9 0 E - 0 2 2 . 5 8 8 1 0 6 - 0 2 3 . 7 8 8 4 0 E 0 2 5 . 6 4 3 4 0 E - 0 2
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

n . 7 ^ S 9 4 f - ( 1 1 0 - 1 1 1 8 0 E < 0 0 0 . 1 B O ' 6 E > 0 0 O . 3 O 2 2 7 E » O O 0 . ': . ' 0 6 2 E • 0 0 0 . 6 <. 0 ' . i E 'OORB B5 3 6 )
7 . 3 "j 9 4 (J E •• 0 2 1 . 1 1 8 0 0 6 - 0 1 1 . 8 0 4 6 0 E - 0 1 3 . O 2 2 7 O E - O 1 4 . 7 0 6 2 0 E - O 1 6 - 4 0 4 5 0 E - 0 1

0 . 0 0 . 0 0 . 0 0 - 0 0 . 0 0 . 0

0 . 8 B 3 8 2 6 " * 0 O O . 1 3 O b O E t O l 0 . 2 6 3 3 1 E * 0 1 0 . 5 8 9 i 4 t ' 0 0 0 . 8 3 U 6 6 6 - 0 1 0 . 9 ?n6 1 E - 0 2 R B B5 3 6 )
B . 8 3 B 2 O E - 0 1 1 . 3 0 5 O 0 t t O O 2 - 6 3 3 1 0 6 * 0 0 5 . 8 9 i 4 0 E 0 1 8 . 3 0 6 6 0 E 0 2 9 . / 8 6 1 0 E - 0 3
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

0 . 1 3 6 3 6 E - 0 1 0 . 1 9 6 1 B E - 0 1 0 . 2 8 5 1 6 E - 0 1 0 . 4 1 7 0 J E - 0 1 0 . 6 1 1 2 0 E - 0 1 O . 8 9 5 5 1 E - O 1 R B B5 4 6 )

1 . 3 6 3 6 O E 0 2 1 . 9 6 1 8 0 6 0 2 2 . 8 5 1 6 0 E - 0 2 4 . 1 7 0 3 0 6 - 0 2 6 . 1 1 2 0 0 6 - 0 2 8 . 9 5 5 1 0 6 - 0 2

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

U . 1 3 1 U E 1 0 0 5 . 8 5
1-3144OE-01 5.85OOO6<
0.0 0.0

0.46
4.60000E-01 0.0
0.0

RB 85 56 )
0.0

0.242716-03 0.76494E-03 0.32623E 02 0.43513E-02 0.435696-02 0.50696E-02R8 87 16 )
2.427106-04 7.64940t-04 3.2623OE-03 4.3515OEO3 4.35690E-03 5.06960E-03
0.0 0.0 0.0 0.0 0.0 0.0

0.7763/E-02 0.89991E-02 0.123696-01 0.20866E-01 0.390836-01 0.23258E-01RB 87 26 )
7.76J7OE-03 8.999106-03 1.23690E-02 2.08660E02 3.9OB3OEO2 2.325SOE-O2
0.0 0.0 0.0 0.0 0.0 0.0

70

CD

0 . 2 0 4 8 1 E 0 1 O . 3 5 9 4 2 E O 3 0 . 1 8 3 9 1 E - 0 2 0 . 2 5 0 5 1 . E * 0 1 0 . 3 4 0 7 3 6 0 2 8 7 i 6



NEW D M A
OLD DATA

2 . I H B 1 0 E - 0 2 3 . 5
0 . 0 0 . 0

1 . 8 5 9 \ 0 t - 0 J 2 . SO

0 . 0 0 . 0
" .Ot » 0 0 5 . t o 7 " J 0 t - 0 " J 3 . 0 1 9 0 U E - U S

0 . 0 0 . 0

. . . . . . . . . ( 0 . 3 8 1 2 2 E - 0 2 O . 5 2 7 4 6 E - 0 2 0 . 7 5 < . 0 5 t - 0 i ! 0 . 1 0 9 4 5 E - 0 1 0 . 1 ' j V B ' . t 0 1 0 . ? ! 4 0 i E 0 1 K B B 7 4 6 )

NEW DATA 3 . B 1 . ' 2 O E - O 3 5 . 2 / 4 6 0 E - 0 5 7 . 5 4 O 5 O E - - O 3 1 . 0 V 4 1
3 0 E - G 2 1 . 5 V B 4 O E 0 2 2 . 3 4 O 3 O E - O 2

OLD DATA • 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

. . . . . . . . . < O . 3 4 3 2 7 E - O 1 2 . 1 0 0 . 1 2 KB B7 5 6 )

NEU DATA • 3 . 4 3 2 / O E - 0 2 i . l O O O O E f O O 1 . 2 0 0 0 0 E - 0 1 0 . 0 0 . 0 0 . 0

01 D M I * • 0 . 0 0 . 0 0 . 0

......... c 0.26536E-03 O.122O9E-O2 O.4516it-O2 0.61223E-02 O.S4J91E-0^ 0.993H2E-02i UV 16 )
Ntw DATA • 2 .6')360E-0<. 1.22OVOE-O3 4.51650E-O3 6.122SOE-O3 8.45910E-0i 9.93O20E-O3
OLD DATA " 0 . 0 0.0 0.0 0.0 O.O 0.0

......... ( 0.102i7E-01 0.10785E-01 0.1332OE-O1 0.180'.7E-01 0.21.559E-O1 0.31VB2E-01Y 89 26 )
NEW DATA * 1.O257OE-O2 1.0785OE-O2 1.332OOE-O2 1.80470E-02 2.'.559OE-O2 3.19820E-02
OLD DATA • 0.0 0.0 0.0 0.0 0.0 0.0

......... ( 0.1«'966E«00 O.12776EO2 0 . 2 2014 E-02 O.457*.8E-O2 0.95981E02 O.18255E-01Y 89 36 )
NEW DATA • 1.79660E-01 1.27760E-O3 2.20140E-03 <, . 5 74 80E -03 9.59810E-03 1.82550E-02
OLD DATA • 0.0 0.0 0.0 0.0 0-0 0.0

......... ( Q.31267E-01 O.A9BO5E-O1 0.75991E-01 O.11384E+O0 0.16847E>00 O.24B16E+0OY 89 46 )
NEW DATA • 3.126/OE-O2 4.98050E-02 7.59910E-02 1.13B4OE-O1 1.68470E-01 2.48160E01
OLD DATA • 0.0 0.0 0.0 0.0 0.0 0.0

......... ( 0.36507E*O0 0.77 1.28 V 89 56 )
NEW DATA • 3.650/'0E-01 7.7OOOOE-O1 1.28000EtOO 0.0 0.0 0.0
OLD DATA" 0.0 0.0 0.0

.,.,.,,.. < 7.8218E-04 2.2810E-03 6.3859E-03 J.4153E-O2 2.1159E-02 1.91B6E-022R 91 16 )
NEW DATA • 7.82180E-04 2.2B100E-03 6.38590E-03 2.41530E-O2 2.1159OE-O2 1.91860E-02
OLD DATA • 0.0 0.0 0.0 0.0 0.0 0.0

......... ( i .04 (•2E-02 2.5166E-02 J.BJ86E-02 7.1351E-02 1.2920E-01 2.3O93E-O12R VI 26 )
NEW DATA « 2.04720E-02 2.51660E-02 3.83860E-02 7.1351OE-O2 1.292OOE-O1 2.3O93OE-O1
OLD DATA » 0.0 0.0 0.0 0.0 0.0 0.0

......... < 5.3711E-01 4.57O2E-O1 1.0296E 00 3.5358E 00 1.0843E 00 2.2119E-02ZR 91 36 )
NEW DATA . 5.3711OE-O1 4.57O2OE-O1 1.02960£>00 3.S3580E)00 1.0B430E<00 2.21190E-O2
OLD DATA • 0.0 0.0 0.0 0.0 0.0 0.0

......... ( 3.01i2E-02 4.3601E-02 6.1304E-02 9.2348E-02 1.3485E-01 1.9662E-01ZR 91 46 )
NEW DATA • 3.0162OE-02 4.36010E-02 6.1304OE-02 9.234BOE-O2 1.3485OE-O1 1.96620E01
OLD DATA* 0.0 0.0 0.0 0.0 0.0 0.0

......... ( 2.8595E-01 5.6B00E 00 1.0300E 00 0.0 0.0 0.0 2R 91 56 )
NEW DATA « 2.85950E-01 5.68000E+00 1.03000Et00 0.0 0.0 0.0
OLD DATA" 0.0 0.0 0.0

m
2T
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. . . FROM 90 10 100

N,G

SE
34

--> BR
35

--> KR
36

HB
* |

/ 1
/ t

--> RB
37

t

--> SR
58

Y - -)
1

1 N , G
+ t

- -> Y --;
39

• ZR

1 •

1
+

• Z R < - -
40

NB
1 *
1
+

NB <--
41

MO
42

SE
34

--> BR
35

--> KR
36

--> RB
i?

N

--> SR
38

*

/G/
• /

- - >

Y
1
1
t

Y
39

/
/

a

- - > ZR < - -

40

NB
1
1
*

NB
41

<— MO
1
1
t

< - - MO
42

O.N O.N

CO

I
2
to

SE - - > B R - - > KR - - > R B - - > SR - - >

3 4 J5 3 6 17 3 8

D.N

93 SE --
34

BR -->
35

KR - ->
36

RB
37

O.N

SR
38

Y
39

Y
39

ZR
40

:-- NB
41

MO
42

»

N, a/

ZR - - >

40

NB
1 • /
1 X

N B < - -

41

MO
1 /

1 /

MO < - -

42

TC
1
1

TC
43

S E - - > B R - - > K R - - > R B - - > S R - - >
34 35 36 37 38

Y
39

N

--> ZR
40

,G

NB
1
1

NB
41

--> MO

42



SE
34

-> BK
35

--> KR -
36

> R B - - >
37

SK -
38

> Y
39

N,

- > ZK
40

hi 1

NU
4 1

> MO <-
42

I

TC <-
43

HU
44

D.N

D .N

Y

SE - ->
34

BW -- >
35

KR ->
36

RB -->
37

SR
38

ZR
40

NB -
41

N,G

> MO
4 2

D.N

0 .N

I
KR
36

- - > R B
37

- - > SR - - >
38

Y
3V

— > ZR -->
40

NB
41

IC
43

70

KR --> RB --
36 37

SR --> Y --> ZR --> NB --> M O TC --> RU
3d 3V 4 0 41 4 2 4 3 44

D.N D.N

KR
36

- - > RB
37

-> SR
38

- -> Y
39

TC
I

N , G /

ZR --> NB --> M O --> TC --> RU < - - RH < - - PD
4 0 41 42 4 5 44 45 46



N . 6

KR
it,

— > RB
37

- - > SR -
58

> Y
59

- > IK -->
40

M B -•->

4 1
MO
12

IC --
43

2
CO



Table 5.3 Sample output list of PROFP-Y Library Input Module (independent yield)

.« M A S S N U M B t h 141 ( 12 N U C L I O E S )

NIK I IDE

IA L F L I U

Z 1 G

i - i i-i

2 - 0 M

U 2 3 5 T -

IJ2J5F -

I 2 3 5 H E -

U 2 3 8 F -

U 2 J 8 H E -

P U 2 3 9 T -

P U 2 3 9 F -

P U 2 4 1 1 -

U 2 5 J T -

7 H 2 3 2 F -

531 14 10
0.460000S
100.0000

0 . 0
0.0

O.O2O421P
0.017171P
O.OO23O1P
0. 17S52OP
0.O4B505P
0.006994P
0.002840P
0 .030896P
0.00 IS 54P
0.221699P

54XF.14 1G
1 . 726OOOS
64.0000
0.0
0.0

1 . 3 1 7 3 9 0 H

0.916730K
0.2401/7J
3 .0B84/3J
1 -323952K
0.464665 I
0.424836P
1 .4418271
0. 3441 761
4 .452379N

5 5CS14ID
1.240OOOS

0.0
0.0
0.4060

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

55CS14IG
24.70000S
99.9600
0.0

100.0000
3.13407OF
3.3281a6N
2.391779N
1.85S803L
2.721847N
2.842925L
2.6979B0N
2.66700BN
2.853995N
2.402680N

56BA1410
1.72OOOOS

0.0
0 . 0
0.11B0

0.0
0.0
0.0
0.0
0.0
0 .0
0.0
0.0
0.0
0.0

56HA141G
18.30000M
99.9500
0 . 0

100.0000
1.352093J
1.73213AN
1 .635248N
0.3204/OP
0.343283P
1 .6/5/i7M

2 . 103164M
0.8891100
3.1B6 13/M
0.3O5191P

571 A 141G
3.870000H
100.0000

0 . 0
0 .0

0.01V465M

0.01 V/8 5P
0.07406/P
4 . 17fc 04P
O.OO2437P
0. 100695P
0.081277P
O.OO74O6P
0.15O143P
7.96E-04P

58CE141G
52.53OOOD
100.0000

0 . 0
0.0

4 . 02E 05P
3.05E-05N
2.06E-04P
1.34E-07P
9.10E-07P
5. 56E-O4P
2 . 78E 04P
7.66E-06P
7.26E-04P
2.98E07P

59PR141G
0.0 0
100.0000

0 . 0
0.0

1 .62E
6. 1BE
2.57E
0.0
1 . 56E
4 .02E
2 .90E
1 . 73E
9. 19E
1 .67E

-09P
- 10P
-08P

-IIP
-08P
-08P
-10P
-08P
-12P

60N0141M
62.OOOOOS

0
0

0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0
0
0

60N0141G
2.460000H

-100.0000
0.0

100.0000
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

61
20.
100

0
0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

'M141G
19999M
0000
0
0

••.« MASS N U M B E K 142 ( 12 N U C L 1 D E S ) •••«

cn

I

N U C L I D E

HALF LIFE

2 - 1

7 - 1

/ - 0

U2J5T -

U 2 3 5 F -

U 2 3 5 H E -

U238F -
1J23SHE-
PII239T-
PU239F-
P1J24 11 -
U 2 3 3 T -

HI232F -

G
M
M
I
1
I
I
I
1
1

I
I
1

52TE142G

0.0
100.0000

0.0
0.0

3.04E 06P
1.44E-06P
3.10E-08P
1.2OE-O4P
1.2 IE: - 0 5 E

1.54E 07P
2.51EOBP
4.05E-06P
1.15E-08P
1.05E-04P

531 142G
0.0
100.0000

0.0
0.0

0.006115P
O.O02505P
2.25E-04P
0.028286P
0 . 0 1 2 0 5 1 P
9 . 24E-04P
1 -53E-04P
0.004982P
7 .50E-05P
0.029179P

54XE142G
1.24OOOOS
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0.0
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0.0
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0.0
0.0
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0.0
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0.0
1.7500

0.0
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0.0
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0.0
0.0
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0.0
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3.88E-11P
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8.69E-11P

59PR142G
19.16000H

0.0
0.0

100.0000
4.96E-08P
1 .79E-08P
5.66E-07P
3.88E-1 IP
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0.0
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0.0
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0.0
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0.0
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0
0
0
0
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6.95E-07P
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0.0
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0.0
0.0
3.61E
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0
0
0
0
0
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0
0
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0.0
0.0
0.0
0.0
0.0
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0.006254P
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8.78E-04P
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0.0
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0.0
0.0
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0.0
0.0
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0.0
0.0
0.0
0.0
0.0
0.0
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0.0
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0.0
0.0
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0
0
0
0
0
0
0
0
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0
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5.53E-O4P
4.58E-07P
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1
1
1
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1
4

99.5000
0.0
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.53E-04P
. 58E-O7P
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5.93E-08N
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5.94E-O7P
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100.0000

0.0
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0.0
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7.93E-O5P
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O.OO3978P
3.69E-05P
3.04E-05P
9.50E04P
1.66E-05P
0.016818P
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0.585O00S
100.0000

0.0
0.0

0.058398L
0.113281P
O.O2329OP
0.473261L
0.326780P
0.021463P
0.016B77P
0.122635P
0.010863P
0.57B762P
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0.299000S

0.0
0.0
14.2000

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

56BA145G
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85.9000
0.0
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1.79947BN
1.916793N
0.729297P
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1.874952N
0.743607N
0.764894P
1.889438N
O.755728P
4.010985M

57LA145G
29.OOOOOS
100.0000

1
1
1
0
0
1
1
1
1
0

0.0
0.0
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.574751M
.595932M
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.284000M
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.793856P

58CE145G
3.30OOO0M
100.0000

0.0
0.0

0.300955P
0.168838P
0.306055P
0.O17475P
0.029899P
0.S47912N
0.493731P
0.118OO4P
0. 7552930
0.032921P

59PR145G
5.9800OOH
100.0000
0.0
0.0

0.001378P
6. 71E-O4P
0.OO37O2P
1.14E-O5P
5.54E-O5P
0.O07O51P
0.005B22P
3.47E-04P
0.010849P
2.51E-O5P

60ND145G
0.0 0
100.0000

0.0
0.0

7.06E-07P
2.16E-07P
2 .44E-06P
9.23E-10P
5.10E-09P
8.37E-06P
5 .65E-06P
1 .O4E-O7P
1.65E-O5P
2.66E-09P

61PM145G
18.OOOOOY

-100.0000
0.0
0.0

7.85E
1 .93E
7 .08E
0.0
0.0
2 .66E
1 -71E
0.0
5.96E
0.0

-12P
12P
IIP

10P
10P

10P

62SM145G
340

-100
0
0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

OOOOD
0000
0
0
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NUCLIDE
HALF LIFE
Z - 1 j

Z - 1 M
Z - 0

U235T -
U235F -
U235HE-
U238F -
U238HE-
PU239T-
PU239F-
PU241T-
U233T -
rH232F~

1

54XE146G
0.0
100.0000

0.0
0.0

1.7OE-O5P
2.26E-O5P
].18E-06P
O.OO1472P
J.10E-04P
8.01E-07P
6.94E-07P
4.42E-O5P
2.95E-07P
O.OO126JP

55CS146G
0.299000S
100.0000

0.0
0.0

0.017O53N
0.012086P
O.002152P
0.109702M
O.O56326P
O.OO145OP
0.001244P
0.016764P
5.83E-04P
0.110009P

56BA146G
2 -200000S
85.8000
0.0
0.0

0.978824N
0.726583P
0.217089P
2.394338N
0.962459N
0.1B8326P
0.2O5155P
0.954664P
0.160592P
3.010237N

57LA146G
8.300000S
100.0000

0.0
0.0

1 .441156L
1 .497361N
1-3225/1N
0. 749944P
1 .174764M
1.077845N
1.18183SN
1.441136N
0.9769890
1.266999N

58CE146G
14.20000M
100.0000

0.0
0.0

0.525891M
0.6622690
0.7189440
0.132786P
O.12748BP
1.1516320
1.016795M
0.496714P
1-34O45OM
0.219586P

59PR146G
24 .20000M
100.0000
0.0
0.0

0.O1O732P
0.006358P
0.027142P
2.3PE-04P
7. 75E-04P
0.041434P
0.036681P
0.O04223P
0.051549P
4.40E-04P

60ND146G
0.0 0
100.0000

0.0
0.0

2. 36E-O5P
8.94E-06P
6.21E-05P
1.01E-07P
2.59E-07P
1 .98E-04P
1 .38E-04P
5.12E-O6P
3.26E-04P
2.25E-07P

61PM146G
5.530O00Y
-65.0000
0.0
0.0

8.04E-10P
2.62E-10P
6.34E-09P
0.0
3.64E-12P
2.01E-08P
1.39E-0BP
1.05E-10P
3.62E-08P
1.01E-12P

62SM146G
1 -OOE-iOBY
35.0000
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0



Table 5.4 Sample output l i s t of Cumulative Yield Calculation Module
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6.008189
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9. 10E-0/P
4 .425921
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-06P
-06
-08P
-08
-04P
-04
-05E
-05
-07P
-07
-08P
-08
-06P
• 06

OBP
-08
-04P
-04

142

531 142G
1 -561000S
100.0000

0.0
0.0

0.006115P
0.OOol18
0.OO25O5P
0.002506
2 . 25E -04P
2.25E-04
0.O28286P
0.028406
0.O12051P
0.012063
9.24E-04P
9.24E-04
1,53t-04P
1.53E-O4
0.004982P
0.004986
7.5OE-O5P
7.50E-05
O.O29179P
0.029284

1
54XE142G
-24OOOOS

100.0000

0
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
2
2

0.0
0.0
-4402031
-446321
. 4 5 7 6 5 1 P

.460157

.084546M

.084771

.941399M

.969804

.4872151

.499278

. 1358O3J

. 136727

.081661P

.081814

.558392K

.563378

.OB7353P

.087428

.305571N

.334H54

I < 11 NUCLIDES ) «

55CS142D
0.760000S

0.0
0.0
1.2500

0.0
6.65E-04
0.0
7.95E-O4

0.0
1 .34E-04
0.0
0.005050
0.0
0 . 002644

0.0
1.16E-04

0.0
1.24E-O4

0.0
0.001340
0.0
5 .39E-05
0.0
0.0096/7

* * *

55CS142G
1.7100005
99.5900
0.0

100.0000
2.2257801
2.6709 56
2.550994N
3.010059
1.571161N
1.655718
1 .95464 5L
3.921422
2.563155N
3.063050
1.35 2 5 28M
1.488810
1.36769JN
1.449294
2-326261N
2.888669
1 .324261N
1.411384
2.53672ON
4.a/1678

56BA142D
1 . 77SOOOS

0. 0
0 .0
1.8200

0.0
0.027018
0.0
0.027597
0.0
0.011270
0.0
0.042456
0.0
0.040701
0.0
0.009898
0.0
0.009811
0.0
0.028223
0.0
0.007325
0 .0
0.069248

56BA142G
642.0000S
99.8200
U.O

100.0000
3.0 7 9790N
5.792934
2.5 54 92 3M
5 . 587160
2 .4 34809M
4.098816
0 . 7 3 3 8 5 1 P

4 . 6 9 0 C . 6 9

1.00095/0
4.099174
3.14 7OO8L
4.643035
2.97 2344L
4.428840
2.143537M
5.05522/
4 . 7 0 6 8 4 2 L
6.123010
1 . 1 71292N
6.103449

57LA142G
5562.OOOS
100.0000

0
5
0
5
0
4
0
4
0
4
0
4
0
4
0
5
0
6
0
6

0.0
0.0
-098650N
-8915H4
.0H4556P
.671716
.309935P
.408751
.004209P
.694878
.018913P
.11S086
.35O27OP
.993304

.318682P

.747521

.054171P

.109398

.506004P

.629013

.OO7528P

.110976

58CE142G
0.0 0
100.0000

0.0
0.0

8.78E-04P
5.892462
3.67E-O4P
5.672082
0.002795P
4.411545
6.08E-06P
4 .694B83
2.37E -05P
4.118109
O.005783P
4.999086
0.00381 IP
4.751332
2.12E-04P
5.109610
0.009 999P
6.639011
1 . 16t-05P
6. 1 10988

59PR142M
876-OOOOS

0.0
0 .0
0.0

4.96E -08P
4.96E-08
1.79t-08P
1.79E-08
5.66t-07P
5.666-07
3.88E-1 IP
3.88E-1 1
6.51E-10P
6.51E-10
9.67E-07P
9.6 7E 07
6.5Ot-O7P
6.5OE-O7
7.27E-09P
7.27E-O9
1.82E-06P
1.82E-06
8.69E-11P
8.69C- 1 1

59PR142G
68868-OOS
-0.0164
0.0

100.0000
4 . 96E-08P
9.92E-08
1.79E-08P
3,58E-0b
5.66E-07P
1.13E-06
3.88E-UP
7. 76E-1 1
6.51E-10P
1.30E 09
9.6 7E-07P
1.93E06
6.5OE-O7P
1.30E-06
7.27E -09P
1.45E-0B
1.82E-06P
3.64E-06
8.69E-IIP
1 . 74E-1O

60ND142G
0.0 0
99.9836
0.0
0.0

1.55E-12P
9.92E-08
3.41E-13
3.58E-08
2.26E -1 IP
1.13E-06
2-24E-16
7.76E-1 1
3.41t- 1 5
1.30E-09
6.B0E-1IP
1.93E-06
3.70E-1IP
1.30E-06
1 . 2 4 E - 1 3

1 -45E-08
1 .72E-10P
3 . 64 E-06
6 . 7 4 E - 1 6

1 . 7 4 E - 1 0

2

N U C L I D E 5 4 X E 1 4 3 G 5 5 C S 1 4 3 G 5 6 B H 1 4 3 D 5 6 B A 1 4 3 G 5 7 L M 4 3 G 5 6 C E 1 4 3 6 5 9 P R 1 4 A G 6 0 N 0 1 4 3 G 6 1 P M 1 4 3 G 6 2 S M 1 4 3 M 6 2 S M 1 4 3 G

H A L F L I F E 0 . 3 0 0 0 0 0 S 1 . 7 8 O O 0 O S 1 . 0 0 1 0 0 0 S 1 4 . 5 O O O O S 8 5 2 . O O O O S 1 1 8 8 0 0 . O S 1 . 1 7 E + 0 6 S 0 . 0 0 2 . 2 9 E t O 7 S 6 6 . 0 0 0 0 0 S 5 2 9 . 8 O O O S



/ • 1 G

/ - 1 M
Z - 0 K

U 2 i 5 T - 1
^!^ii^ -c
U235F - I
U 2 i 5 F - C
UJ 5bHt- 1
U2 35HE-C
U238F -I
U238F -C
U 2 3 8 H E - 1
U 2 3 8 H E - C
P U 2 3 9 T - I
PU259T -C
P U 2 3 9 F - 1

P U 2 3 9 F - C
P U 2 4 1 T - I
P U 2 4 1 T - C
U 2 3 S T - 1
U233T -C
TH2 32F-I
1 H 2 i 2 F - C

0.0
0.0
0.0

0.05321}P
0.OS 32)3
0.0636 51 I'
0.0636 51
0.010/ 1 IP
0.010711
0.104015L
0.404015
0.211529P
0.21152V
0.0092 /IP
0.009271
0.009934P
0.009934
0.1O7222P
0.107222
0.004 313P
0.004 31i
0. /74 194P
0.774194

98.7500
0.0
0 .0

1 .431V/6I
1 .484 524
1 -45i480N
1 .516315
0.608644P
0.619221
1.933/80M
2.332744
2.027458M
2.236342
0.534692M
0.54 3847
0.529241P
0.539051
1. 4 4 4 8 10 N
1.550692
0.39U188P
0.402447
3.O4O298N
5.B04B14

0.0
0.0
3 . l) 0 0 0

0 .0
0.010/50
0.0
0.0165 76
0.0
0.004440
0.0
0.034164
0.0
0.032326
0.0
0.004014
0.0
0.003588
0.0
0.015392
0.0
0.002784
0.0
0 . 0 5 7 2 5 J

9a. moo
0 .0

100.0000
5 . a 2 0 5 9 ) <
5.288846
3./9O353L
5 . 2 V 5 14 7
2.484 784N

3.09/1/5
2 . 162605L
4 . 487056
1 .636753M
3.86471B
2 -929314N

3.467278
2.850292N
3.383120
2.984190L
4.522050
3.984086N
4.381992
2.7639O2N

6.556720

100.0000
0.0
0.0

O.627323U
5.916168
0.4 11263P
5.706909
0.80679/P
3.903972
0.0398220
4.5268/7
0. 1O12O5P
3.965923
0.9246240
4 . 391902
0.887450P
4 .270569
O.25O521P
4 . 772571
1 . 4 1 6 3 7 7 N
5 .798369
0.071229P
6.627949

100.0000
0 .0
0 .0

O.O31510K
5 . v'. / 6 / H
0.004S13P
5 . / 1 1 4 d 2
0 . 0 1 9 / 9'. P
3.923765
1 . 4 0t"04P
4 . 52/01 7
3.H3E-O4P
3.966306
0.056338P
4.428240
0.027989P
4.298557
O.OO2579P
4.775149
0 .O6B227P
5.866596
2 .85E-04P

6.6282 33

100.0000
0 .0

o.o
4 .33t -06P
5.94/681
1 . /OL 061'
5.71142 3
2 . 4 4 E - 0 5 P
3.923789
7. /IE- 09P
4 .52701 /
6.05E-O8P
3 .96^306
3.63E-O5P
4 .428276
3.36E-05P
4.298591
6.95E-O7P
4 ./ 75 149
9.61E-05P
5.866692
1 .9BE-0BP
6.628233

100.0000 -
0.0
0 .0

1.UVE-10P
5.947681
4 . 6 I E -IIP

5 . 7 1 1 4 2 3
1 . 5 2 E - O 9 P
3.923789
5.52E-14
4.527017
5.8/E -13
3.966306
3.61E-09P
4 .428276
2.81E-09P
4 .298591
1.69E-UP
4.775149
1 -2/t -OSP
5 .866692
1 .72E-13
6.628235

100.0000
0 .0
0.0

1 . 76E 16
1 . 76E 16
3 . 4 7 F. 1 7
3 . 4 / E - 1 7
4.OOE- 15
4.OOE-15
6.05E-21
6 .05E-21
2-05E-19
2-05E-19
1 . 28E-14
1 .28E-14
7.41E-15
7 .41E-1S
9.32E-18
9 . 3 2 E - 1 B
3 . 9 2 E - 1 4
3 . 9 2 E - 1 4
2 . 2 5 E - 2 O
2.25t-2O

-0.2800 -
0.0
0.0

1 .04E-23C
1 .O4E-23
1 . 3 3 E •- 2 4 C
1 . 33E-24
3.91E-221
3.91E-22
6.20E-2 9C
6.20E-29
2.65E-2/C
2.65E-2/
1-83E-21C
1 .83E-21
8.98E-22C
8.98E-22
3.O1E-25C
3.O1E-25
7.<?5E-21C
7 . 2 5 E - 2 1
2 . /4E 28C
2 . I 4 E - 2 8

100.0000
0 .0

99 . 7 200
1 . '. 1E - 2 3
2 . 5 01 - 2 3
1.80E-24
i.12E-24
4 . 7 7t- 2 2
8 . 6 / E 2 2
B.38E-29
1.46E-28
3.24E-27
5.88E-27
2 . 57E-21
4.39E-21
1.21E-21

2.11E-21
4.24E-25
7.25E -25
1.O2E-2O
1.74E-20
3 . 7 0 E - 2 8
6 . 44E-28

MASS NUMBER 144 ( 12 NUCLIDES >

oo

I

N U C L I D E
HAI F I I Ft
Z - 1 G
Z • 1 M

2 - 0 M
U235T - 1
U235T -C
U235F -1
U2 55F -C
U255HE- I
U235HE-C
U238F -1
U 2 3 B F - C
U2 3MIIE - 1
U2 5BHE-C
P U 2 3 9 T - 1
P U 2 3 9 T - C
P U 2 3 9 F - I
P U 2 3 9 F - C
P U 2 4 1 T - I
P U 2 4 1 T - C
U233T -I
U233T -C
TH232 F - I
T H 2 3 2 F - C

.... M A S S

N U L L I D E
H A L F L I F E
1 1 G
Z - 1 M
I - 0 M

112 3 5 T - 1

5 4 K E 1 4 4 M
8.800000S

0.0
0.0
0.0

0.003127"
0.003127
0.005609'
0.005609
4 . 3 9 E - 0'. «

4.39E-04
0.063060'
0.063060
0.019173*
0.019173
3.14E-O4.
3.14E-04
3.87E04.
3.87E-04
0.007216'
0.007216
3-14E-04«
3.14E-04
0.099955'
0.099955

NUMBER 145

54XE145G
0 .900000S

0.0
0.0
0.0

7 . 9 3 E - 0 5 P

5 4 X E 1 4 4 G
1 . 150000S

0.0
0.0
0.0

0.003127.
0.003127
0.005609'
0.005609
4.39t 04«
4.39E 04
0.063060'
0.063060
0.019173'
0.019173
3.14E 04«
3.14E04
3.87E-04'
1 . 8 7 E - 0 4
0.007216'
0.00 7216
3. 14E-04'
3. 14E-04
0.099955'
0.099955

55CS144G
1.002000S
100.0000
100.0000

0.0
0. 352O82K

0.358336
O.54137OP
0.552588
0. 147127P
0.148005
1.012682N
1.138802
1.039178N
1.077523
0. 133254N
0.133882
O.118B2OP
0.119594
0. 498624P
0.513057
0.O92175P
0.092B03
1.7085I5N
1.908424

( 1 0 N U C L I D E S )

55CS145G
0.5850O0S
100.0000

0.0
0.0

0.058398L

56BA145D
0.299000S

0.0
0.0

13.4000
0 .0

56BA144D
0.585OOOS

0.0
0.0
14.3000

0.0
0.008362
0.0
0.016293
0.0
0.003337
0.0
0.069961
0.0
0 .04729B
0.0
0.003074
0.0
0.002418
0.0
0.017673
0.0
0.001556
0.0
0.085168

< X * *

56BA145G
3.790000S
85.7000
0.0

100.0000
1 .7994 7 8 N

56BA144G
11.85000S
97.0000
0.0

100.0000
4.106054J
4.462002
3.633751N

4.186053
1.62288/N
1 . 769/88
3.176197K
4.350795
2.244054M
3 . 336549
1-968585N
2.101524
1-995396N
2 . 113819
3.213092M
3.728430
2.528329N
2.619903
5.644128L
7.580467

57LA145G
25.30000S
100.0000

0.0
0.0

1 . 763049M

57LA144G
42 . 10O01S
100.0000

0.0
O.O

O.955OOOP
5 .417002
1 -O50454P
5 . 236507
1.337558M
3. 107346
0.14R612P
4.499407
0.373450P
3.709998
1.443638N
3.545162
1.4/4 167M
3.587986
0.638339P
4.366768
1.696012N
4.315914
0.309380P
7.B89847

58CE145G
180.0000S
100.0000

0.0
0.0

0 . 3 {) 0 9 5 5 P

5 8 C E 1 4 4 G
2.46E+07S

100.0000
0.0
0.0

0.065383P
5.482385
0.040246P
5.276752
0.09384BP
3.201193
0.002259P
4.501665
0.004498P
3.714496
0. 1924 77P
3. 737638
0. 155963P
3. 743949
O.O24798P
4.391565
0.316028P
4 .631942
O.OO5481H
7.895328

S9PR145G
21528.OOS
100.0000
0.0
0.0

o.'/o: 3 / H P

59PR144M
432.O000S

1 .4300
0 .0
0.0

4.92E-O5P
0.078447
2.22E-O5P
0.075480
1 . 7/E-04P
0.045954
1 .64E-O7P
0.064 374
1.26E-06P
0.053119
1.99E-04P
0.0 5 364/
2 .77E-04P
0.053815
9.43E-06P
0.062809
5.53E-O4P
0.066790
4.58E-O7P
0.112904

60ND145G
0.0 0
100.0000

0.0
0.0

/ ,06E -07P

59PR144G
1036.800S
98.5700
0.0

99.9600
4.92E-O5P
5.482451
2.22E-05P
5.276766
1 . /7E-04P
3.201528
1.64E 07P
4.501639
1-26E-06P
3 . / 1 4 4 7 6
1-99E-04P
3. 738014
2.77E-O4P
3. 744481
9.43E-06P
4 .391559
5 . 53E-04P
4 .633020
4.58E-07P
7.895284

61PM145G
5.59E+08S

- 100.0000
0.0
0.0

/ . S15E - 1 2P

60N0144G
0.0 0
100.0000
0.0400
0.0

9.89E-09K
5.482482
1.31E 08N
S.276795
7.19E-08P
3.201546
1 . 14E-11P
4 . 501665
/. 13E-1IP
3.714497
1 . 6 1 E - 0 7 P
3.738035
5 .93E-08N
1. 7i.i.iO2
\.85E-09P
4.391583
5 .94E-07P
4 .633047
3.73E-1IP
7.895329

62SM145G
2.94E tO7S
100.0000

0.0
0.0

8 . ? 0 E - 1 S

61PM144G
3.14E+07S

-100.0000
0.0
0.0

4.66E-14
4.66E-14
1 . 06F. - 1 4
1.06E-14
6.33E-13
6.33E-13
3.19E 18
3.19E-18
8.19E-17
8 . 1 9 E - 1 7
1.29E-12P
1.29E-12
1.38E-12P
1.38E-I2
3.04E-15
3 . 0 4 E 1 5
5.21E-12P
5-21E-12
1.33E-17
1.33E-17

62SM144G
0.0

0.0
0.0
0.0

1 -65E
1 -65E
2 . 17E
Z.17L

2 .54E
2 . 54E
2 -08E
2 .08E
4 .42E
4 .42E
1 -86E
1 -86E
8.94E
8. 94E
5.77E
5.77E
6. 54E
6 . 54E
1 .03E
1 .03E

0

-20
-20
-21
-21
-19
-19
-25
-25
-24
-24
- 18
-18
-19
-19
-22
-22
-18
-18
-24
-24

T



112 5b 1
u 2 3 b F
II,"1 35 F
112 5 511 E
112 5 bill
11 2 3 11 1
U 2 3 8 F
112 5MM E
U 2 3 K H E
>'!J239T
PIJ239T
PU239T
PU239F

PU24 1 f
PU24 1T
U2 i 5T
U 2 3 5 T
1 H2 32F
T H 2 3 2 F

- c
- i
- L
1

- L
I
C

• 1

-L
I

_ f
1

-c
- 1

c
- 1

-c
1

- c

7 . 9 3 E - 0 5
6 . b S E 0 4 P
6.551-04
4.33 E- 0 5 P
4 . 5 3 t - 0 5
(J - 0 ! S 9 /'/ P
0.0159/9
0.0O39/8P
0 . 0 0 3 9 / B
3.6?E OSP

3 . 6 9 t - 0 5
1.04E-05P
3 . 04E-05
9 . 5 0 E - 0 4 P
9.50E-04
1 .66F:-0bP
1.66E-05
0.016818P
0.016818

0.O5B4//
0 . 113 2 8 11'
0 . 1 1 39 56
0 . 0 2 3 2 9 0 P
0.023353
0.'. 7326U
0 . 489240
0.3 2 6/BOP
0.5 3 0 7 5 8
0 . O21463P
O.O215OO
0 . 0 1 6 B 7 7 V
0.01690/
0 . 1 2 2 6 3 5 P
0.123585
0.010863P
0.010880
0.578762P
0.595580

0.00228/
0 . 0
0 .00162 3
0 .0
2 . ayt-04
0 .0
0.01489/
0. 0
0.00/5/6
0 .0

0 .0
1 .6/E-04
0.0
0.002252
0-0
7.82E-O5
0.0
0.014910

1.B51B/9
1 . 9 I 6/* in
2.016058
0 . /2929/P
0./4 9 5 8 2
?./VSV92N
3.22816B
1 . 8 7 4 9 b 2 N
2 . 16598/
0.74360 7 N

0.764894P
0.779550
1.889438N
1.997602
0.755/28P

0.765150
4.010985M
4.53630/

3.614928
1 . 5/4 /b 1M
5 . b 9 0 8 0 V
1 . 5 9 b 9 5 2 M

2 . 3 4 5 5 1 3
0 . 4 B 5 '. 0 / P
3./I3b/4
0 . 8 4 1 3 1 2 0
5.007298
1 . 6 / 0 8 5 4 N

1.687604N
2.4671S4
1.284OOOM
3.2B1602
1.851831N
2.616961
0.793B56P
5.330163

3 .915BB3
0.16BB5BP
5 . / 5 9 6 4 <4
0 . 51) 6 0 ; ') I1

2.65156/
0 .01 ?.: /5P
3 . /31049
0.029B99P
3.0 5/19/
0 . 5 4 / 9 1 2 N

0 . 4 V 5 / 3 1 P
2.960B84
0. 1 18004P
3 . 399606
0.7552930
3. 3/2253
0.032921P
5.363084

3.V1 /260
6 . M t 0 4 1J

3 . 760 51 /
0 . 0 0 3 / 0 2 P
2 .655269
1 . !'. E Or,l'
3./31059
5 . 54L OSP
3.0 5/252
0.00/05 IP

0.005822P
2.966705
3.4 7E-04P
3 . 399952
0.010849P
3 . 3B31O2
2 . 5 1 E - 0 5 P
5 . 363109

3.91/260
2.I6t 07P
3.76051/
2 . i.i. E - 0 6 P
2 .6552/1
9.23E -10P
3.731059
5.10E-09P
3.03/252
8 . 5/t-O6P

5 .65E -06P
2 .966710
1 .04E-07P
3 .399952
1 .65t-05P
3.383119
2.66E 09P
5.363109

7.85t-12
1.93E 12P
1 . 9 31 - 1 2
7.08E- 1 IP
/-08E-11
1 . 3 6 f 15
1.36t 15
2 .06E- 1/.
2.06E -14
2.66E • 10P

1 . 71E 10P
1 - 71E- 10
6.86E- 13
6-86E-13
5-9AE-10P
5.96E-10
4.38E-15
4 . 38E 15

8 . 2 0 E - 1 8
1 . 21t - IB
1 .21t 18
9 . 6 s t - 1 /
9 .6bt-17
2. 361: ?i
2 . 56f-22
3. /bf-21
3 . 7 5 t - 2 1
6 . 8 2 t - 1 6

3 .40E-16
3 . 40E-16
3.89E-19
3.B9E-19
1.99E-15
1-99E-15
8.99E-22
8.99E -22

M A S S NUMBFR 146 10 NUCLIDES ) •<

NULL IDE
HALF LIFE
/ 1
1 - 1
/ - 0

U 2 5 5 T -
U 2 5 5 r -
U 2 3 5 F -
U 2 3 5 F
U2351IE •
112 3 511 E -
U2 58F -
U23BF -
U238HE -
U 2 3 8 H E -
PU239T-
P U 2 3 9 T -
P U 2 3 9 f -
P u 2 3 9 f -
PIJ241 T-
P u 2'. 1 T -
'J 2 3 31 -
U 2 3 3 T -
T H 2 3 2 F -
T H 2 3 2 F -

G
M
M
1
C
I
c
I
c
I

c
I
t;

I

c
I

c
1

c
1

c
1

c

5 4 X E 1 4 6 G
2 . 2 59OOOS

0 .0
0.0
0 .0

1 . 70E
1 . 70E
2 . 26E
2 .26E
1 . 18E
1 . 18E

-05P
-05
-05P
05
06P

-06
O.OO14/2P
0.001
2 . 10E
2.10E
8.01E
8.01E
6 . 9 4 E
6 . 94E
4 . 4 2 E
4 .42E
2 .95E
2 -95E

472
-04 P
-04
-0/P
- 0 /
-0/P
07

-05P
-05
- 0/P
- 0 /

0.001263P
0.001263

55CS146G
0 . 3350O0S
100.0000

0.0
0 .0

0.017O53N
0.017070
0.012086P
0.012109
O.OO2152P
0.002153
0.1O97O2M
0.111174
0.056326P
0 .056536
0.0014 SOP
0 .001451
0.O01244P
0.001245
0.016/64P
0.016808
5.83E -04P
5-83E-04
0.110009P
0.111272

568A146D
0.0

0.0
0.0

25.4000
0.0
7.61E-O5
0.0
1.69E-04
0.0
1-90E-05
0.0
0.003306
0.0
0.001441
0.0
7.46E-06
0.0
1-08E-05
0.0
2.78E-04
0.0
3.65E-06
0.0
0.003082

56BA146G
2.1800005
86.6000
0.0

100.0000
0. 978824N
0.993683
0. 7265B3P
0.73723B
0.217089P
0.218973
2.394338N
2.493920
0.962459N
1.012861
0.188326P
0.189590
0.2O5155P
0.206244
0.954664P
0.969498
0.160592P
0.161101
3.010237N
3.109679

5/LA146G
8.50OO00S
100.0000

0.0
0.0

1.441156L
2.434838
1 .497361N
2 .234598
1 . 322571N
1 . 541543
0 .749944P
3.243864
1.174 764M
2 .187625
1.07 /845N
1 .267434
1 . 181835N
1.3S8079
1.441136N
2.410633
0.9769890
1.13B089
1.266999N
4.376678

58CE146G
8^2.000OS
100.0000

0.0
0 .0

0.525891M
2.960729
0.6622690
2.89686/
0.7189440
2.26048/
0. 132/86P
3. 376650
0. 12748BP
2.}15112
1.15 16 5 2 0
2.419066
1.016 795M
2.4048/4
0 . '. 9 6 / 1 4 P
2 .90/54 7
] . 3 4 0 4 5 0 M
2 .478539
0.219586P
4.596264

59PK146U
1444.200S

100.0000
0.0
0 .0

0 . 01 0 7 3 2 P
2 .9/1460
0.006358P
2.903224
0.02/I42H
2 . 28/628
2 . 30E-04P
3. 3/6880
/.75t 04P
2.315886
0.04 14 3 4 P

2.460500
0.0 56681P
2.44 1554
O.OO4 2 2 3P
2.911570
0 .O51549P
2 . 530088
4 .40E-04P
4 . 596/04

60ND146G

0.0 0
100.0000
0.0
0 .0

2.36E-O5P
2.971483
8.94 E-06P
2 .903233
6.21E-05P
2 .287690
1 .01E-07P
3.376880
2.59E-07P
2.315886
1.9BE-04P
2 .46069/
1 -38E-04P
2.44 1691
5.12E-06P
2.911574
3.26E-04P
2 . 5 304 14
2.25E-O7P
4.596704

6 1PHU6G
1.75E tO8S
63.0000
0.0
0.0

8.04E-10P
B.04E-10
2.62E-10P
2.62E-10
6.34fc 09P
6.34E-09
3.60E-13
3 . A 0 H - 1 3

3.64E-12P
3.64E-12
2.01E 08P
2.01E-08
\.39E-08P
1.39£ 08
1.05E-10P
1.05E-10
3.62E 08P
3.62E-08
1.01E-12P
1.016-12

62SM146G
0.0 0
37.0000
0.0
0.0

3.95E-15
2 . 9 7 E - 1 0
6 . 56E-16
9.69E-11
3. 13E-14
2.35E-09
3.11E-19
1 . 3 3 E - 1 3
2 .49E-18
1-35E-12
2.18E- 13
7.44E-09
1.13E-13
5 . 14E- 09
2.70E-16
3.89E-1 1
5.27E-13
1.34E-08
1.06E-18
3.74E-13

TO

2

>,.< M A S S N U M B E R 1 4 7 ( 10 N U C L I O E S ) ••••

N U C L I D E
HAL F L I F E
/ - 1 G
I - 1 M
Z - 0 M

U 2 3 5 T -1
I) 2 3 5 T - C
112 35 F - 1
U 2 3 5 F -C
U2 35HE - I

5 5 C S 1 4 / G 5 6 B A 1 4 / G
0.218000S 0.700000S

0.0
0.0
0.0

3.00E-04
5.OOE-O4
6.64E-04
i . 6 4 F - 0 4
/ . 4 7 E - 0 5

74 .6000
0.0
0.0

0.092926P
0.093150
0.133230P
0.133725
0.O28249P

5 7LA147G
4.430000S
100 .0000

O.O
O.O

0.827761P
0.920911
1.O04759N
1.138484
0.57425OP

58CE147G
56.70000S
100.0000

0.0
0.0

1.23724OM
2.158150
0.914316M
2.052799
0.935/38N

59PR147G
720.O000S
100.0000

0.0
0.0

0.070963P
? . ? ? 9 1 l 3
0.04/804P
2.100603
0.118867P

60ND147G
955580.OS
100.0000

0.0
0.0

5.09E-04P
2.2 2 9 6 2 1
2 . 1 8 E - 0 4 P
2.100821
0.001007P

61PM147G
8 . 2ME+O7S
100.0000

0.0
0.0

8.22E-08P
2.229621
2.79E-08P
2.100821
4 . 18E-O7P

62SM147G
0.0 Q
100.0000

0.0
0.0

1 . 37E-12P
2 .229621
2 . 7 5 E - 1 3
2.100821
8 . 2 5 C 1 2 P

6 3 E U 1 4 7G
2 .10E*06S
100.0000

0.0
0.0

4 .65E-19
4.6 5 E 19
7.31E-20
7 . 31E-2O
7 . 2 6 E - 1 8

64GD147G
138600.OS
-100.0000

0.0
0.0

1 - 4 1 E - 2 6
1.41C 2 6
1-36E 27
1 . 3 6 E - 2 7
2 . 7 4 E - 2 5



Table 5.5 Sample output list of DCHAIN Library Production Module

< » » E A C H N U C l . 1 U L » < » » » » <

R A M D A « 2 = S 1 G - C 3 - Q - U A l . . • 5 - E G G

II (

t

L I N E - 2 • • 1 = U 2 3 i l • 2 - U 2 3 5 F • 3 - U ^ i b H t « 4 - U 2 3 B t * i - U 2 3 8 l i E » '

I I N E - 3 • • 6 - P U 2 3 9 I < 7 - P U ? 3 9 F « a - P U 2 4 1 I • 9 - U 2 3 J 1 • 1 0 - T H 2 3 2 F • « ^

L I N E - 4 • • 1 ^ P - 1 Y P E • 2 - P - N u C . • 3 = K A T I U . R E P I A 1 < 1 - 3 ) W O R D S • • »

L I N E - 5 • « S 1 G - C . N E . 0 . 0 C E N E R G y D E P E N D E N T X - S . t C l I O N ) • H E P E A T ( 1 - N G S ) • • »

111 > 111 r > 1111 (111 ( i • 11 < i (111) i M f *) i ) 111 (111111 • 11111 < 11 a 11 < n 11 < 11 (> K i 111« ( i < 111

MUCL 1 [IE 1 CR 6 6

2.210000E-11
1.080000E-11

0.0
4 . 840000E - 10
7 . 150000E-11

9.B7BOOOE too
2.O20OO0E-O8
1.170000E-10

3.B63OOOE+OO
9.72O0OOE-11
1-090000E-11

1.693000Et00
1 .450000E--0?
A -960000E-0V

NUCLIDE 2 MN 66 3.949556EtOO
2.3721OOE-O9

0.0
t.56840OEO8
1.66715OE-O8

1 CR 66 1.00000

1 .458000E i01
6. 12O2OOE 06
7.936997E-09

U . 739OOOE*O0
2.O3720OE-09
2.770900E-09

4 -b'.'.OOOEt 00
1-O34500E-05
1 . 199600E-07

OO
O

NUCI.IDE 3 EE 66

NUCL1UE A CO 66

1 .890/V.')E-01 0 .0
4.BB7210E-08 S.9b68^0E-0/
8.471075E-08 4.226 7 15E-O7
1 MN 66 1.00000

2.4S88S9E-01 0.0
7.2972O6E-OB 8.596B40E-07
1.71O1O8E-07 8.446715E-07

1 FE 66 1.00000

6.0i6000Et uo
1.211 2O2E-O4.
9.9136V7E 08

9.6530O0EtO0
2.7612O1E-O4
1 .313369E 07

2.2670U0E«00
1.6217J0E-0B
1.1377O9E-O7

2.905000E tOO
1 . 791719E-08
2.337709E-07

1 .04 7 0 0 0 E ' 0 0
6 . 26<.5O1E-O5
1 . 0 7 i 9 6 0 E 06

3.373OOOEtOO
8.J245OOE-O5
1 -204960E -06

P3
2r
to
—1

NUCL J DE 5 NI 66 3 . 5 0 7 1 2 0 E 0 6 0 . 0

7 .5992O3E-O8 8 . 7 9 8 8 i 9 E 07

1 . 8 8 1 1 0 7 E - 0 7 9 . 0 9 6 7 1 5 E 0 7

1 CO 66 1 . 0 0 0 0 0

2. 360000E 01

2.94S2O1E-O4

1 . 3 3 6 7 6 9 E - 0 7

6 . 8 K . 7 0 0 E - O 2

1 . 7 9 8 B 7 9 E - 0 8

2 . 6 3 6 7 U 9 E - 0 7

0 . 0

8 . 388500E-OS

1 . 2 1 1 2 9 9 E - 0 6

NUCIIOE 6 C U 6 6 2.265187E-03 0.0
7.599942E--08 B.79927ZE- 07
1.8B2044E-07 9.100165E 07

1 Nl 66 1.00000

2.641600E tOO
2.9465OOE-04
1 .336804E 07

1.O749OOEtOO
1.798B82E-08
2.638'.28E-07

8.471602E-02
B.3886O1E-O5
1.211301E-06

NUCLIDL 7 IN 66 0.0
7.i99942E 08
1 .882045E-07

1 CU 66 1.00000

0.0
8. 799272E-O7
9.100167E-07

4 GA 66

0.0
2.9465O0E-04
1 . 336804E-07

1.00000

0 . 0

1 . 7 9 8 8 B 2 E - 0 8
2 . 6 3 8 4 2 9 E - 0 7

0 . 0

8 . 38B6O1E-O5

1 . 2 1 1 3 0 1 E - 0 6

NUCL1DE 8 GA 66 2 . 0 4 8 3 O 7 E - 0 5 0 . 0

1 . 4 9 8 4 2 9 E - 2 0 4 . 1 7 4 3 3 8 E - 20

7 . 3 2 0 2 8 8 E M 9 2 . 1 2 2 0 6 7 E - 1 8

4 GE 66 1 . 0 0 0 0 0

5.175OOOE tOO
8.1690b0E-16
i. 543256E-21

9.73240OE-01
3. 116110E-24
2.000973E-18

2.480500Et00
2.834423E-19
4.456O28E-22

NUC.LIDE 9 GE 66 8.481977E-05
1 .O92097E- 26
9.

0.0
1 .745574E-26

2. 102000EI00
6. 251833E-22
I .010915E-27

1 .OO47OOE-O1
6.427488E-31
3. 367O86E-24

6 . 844400E-01
4.501973E-26
1.074636E-J8

N u C. I. I 0 E 10 Cll 6/ 6. 144921E tOO
6.500000E•12
9.551214E-13

0 . 0
1 . 0 3 0 0 0 0 E - 1 0

1 . 0 8 0 0 0 0 L - 1 1

1 . 3 4 S 0 0 0 E t o i

2 .110000C -09
4 .932OOOEtoo
i . iROOOOE-1 1
i.v^oooor-i2

3. 137OOOE tOO
2.010000E-08
1.640000E-09



NUClIDE 11 3 . 206046E + 00 0.0
2.646bOOE-09 3 . M 0 1OOI OB
8.0*S>iS0t-10 8.B5O/97E 09
1 CK 6/ 1.00000

I.19/0U0t101
?.()?? 109f -Oft
3 . M450UE 09

4 . 531OOOE tOO
2.76iB0 0 E- 09
1 .861920E-09

2 . 4 53OOOE tOO
L .460100E 06
1.556400L 07

NIICL IDE 12

NUCl. IDE 13

NUCLIDE 1 4 Nl 67

NUCLIDE 15 CU 67

N l< C L I D E 16 ZN 67

NUCLIDE \l

NUCLIDE 1H (j E 67

NUCLIDE 19

NUCLIDE 20

NUCLIDt

NUCLIDE 22

NUCLIDE 23 NI 68

9.86826BE-01 0.0
1.276464E-07 l.O741O2t 06
6.67099Ot-08 5.B58bO7t 07
1 MN 67 1.00000

5 . I H 2 H O E - O 1 0 . 0
) . 5 l 6 i . 6 ' . t - u 7 2 . S4 ". 102 t -06
2 . / 6 / 0 9 9 E - 0 7 2 .3J5850E 06

1 I t 6 / 1 .00000

3.85O818E-0? 0.0
3.904464E-07 2.B251O2E 06
3. ̂ 46099E-07 2.986850E-06
1 CO 6? 1.00000

3.111492E-06 0.0
3.9O9834E-07 2.827221E 06
3 . 7647V9E-O7 2.998650E-06
1 NI 67 1.00000

0.0 0.0
3.909839E-07 2.827222E-06
3.764832E-07 2.998666E-06
1 CU 67 1.00000 4 GA 67

2.460150E-06 0.0
1.199391E-17 2.272973E-17
1.597684E-16 7.893924E-16

4 GE 67 1.00000

9. /31OOOt »00
1.150/21t 04
1.097145E-07

7.B28OOOE tOu

6.177782E-04
2.i,i9977E 23
6.O28O56E-22

5.283l33E»O0
t .377246E-13
9.612227E-14

0.0
2.872909C-23
2.592998E-21

0.0
7 . 980000E-12
9. 55J521E-13

6. 3475O1E tOO 0.0
4.754377E-1O 7.577981E-09
2.31O961E-1O 2.34O955E-O9
1 CR 68 1.00000

4.718497E-01 0.0
8.187538E-08 7.865780E-07

6.653107E-08 5.183409E-07
1 MN 68 1.00000

9.38O798E-O1 0.0
3.788754E-O7 3.376577E-06
5.735311E-O7 4.37834OE-06
1 FE 68 1.00000

1.2O3171E-O3

1.283531E-O6
1 CO 68 1.00000

0.0
4.b/
8.618340t-06

3 . 5 6 0 0 0 O t + 0 0
6 . V J 0 7 1 8 f - 04
2 , 4 8 8 1 4 b E - 0 7

5.75O00OE 01
6 . 5 5 8 4 1 8 E 0 4
2 . 4 8 9 3 7 5 E - 0 7

0.0

6.55845OE 04
2 . 48937SE-0/

1.00000

1.001lOOttOO
1.92a5b4E-13
9.087439E-19

4.430000E tOO
4.956404E19
1 .O422B4E-24

1.1250O0E+01
8.54OOO1E-11
1-670000E-12

1 .565000E toi
2.7OO854E 0/
1.16 1670t-09

7. 1 33OOOt"tOO
4.617OO8E-O5
1.171617E-07

1 .165000E toi
4 .941700E-04
4 .061617E-O7

2-256O00EtOO
M./31/Olfc-04
S.711617t-0/

3.7080OOEiUO
4.376380E-08
1-B88619E-07

3-O55OOOE*OO
6.0663/5E-OB
8.258619E-07

1 -O213OOE tOO
6 . 226372E-O8
1.185U62E-O6

1.569500E-01
6.226668E-08
1.193302E-06

0.0
6.226668E-08
1.193318E-06

3.27O800E-02
3 . 339Z31E-21
9.313902E-16

1.291900E+00
1.767667E-27
4.4891226-21

4 .391000E+00
1.010000E-11
1.5tO375E-13

5.O72OOOEtOO
1.950100E-09
4.22155VS-1O

2.?2V000t+00
1.119500E-07
1 .564221E-07

3.685000EtOO
2.O1250OE-O7
1.396421t-06

6.637O00E-O1
2.3275O0E-07
3.566421E-06

1.852000Ei00
6.656010E05
2 . /'95640E 06

1 . 24900OE too
1.31 3601E-04
4.O3564OE-06

1-434100E+00
1 . 371OO1E-O4
4. 169639E-06

1 . 139600E-O1
I.371292E-04
4.169930E-06

0.0
1.371292E-04
4.169930E-06

1.4794OOE-O1
9.124455E-17
4.4974286-19

1.411500E+00
4.87466 It-23
2 .78871lVE.-25

2.009000E +00
2.35OO0OE-09
3.959999E-10

5-050000EtOO
1-632349E-06
8.919596E-0B

1.215OO0E tOO
6.873235E-05
5.869196E-06

3.809000E+00
2.49 7 323E-O4
1.121920E-05

5-819000E-01
2.943322E-04
1.33592OE-O5

m
2
I
2
CO



NUCIIDE

NUCLIDE

2 4 CU 68M

25 CU 6B

26 ZN 68

i .0BO6S4 E 05
i.'090000E 09
1 .720O0OE- 08

0 .0
1 . 510000E-0B
1 .OOOOOOfc 07

/..'l.iooot ui
i . i i1 oouoc os
1 .23OOOOE 09

2 . 2359b8E-02 0.0 i . 62O000E<00
6.585918E-07 4.904511E-06 B.9t8150t 04
1 . 3)i350E-06 b.803359E-O6 5.734372E 07

1 Nl 68 1.00000 2 CU 68M 0.85000

0.0
6. 590/"94E-07
1.3l8157t-06

1 Cu 68 1.00000

0.0
4 .90AB45E-06
8 . B19359E-06

1 Cu 68M

0.0
8 .966608E04
5 .73627 IE 07

0.15OO0 .4 GA 68

I .V/OOOOE -01
6 . B39999E-11
i .4S0000E 08

1 .4977O0E)OO
2.328765E-O7
i.6672'.5E06

0.0

2.32B869E-07
3.676345E 06

1.00000

V . 56OOOOE 01
3.44000OE07
5 .A30000L 09

1 . 22<.2OOEtOO
2 . 9 4 9 6 8 5 E - 0 4
1 . 3 3 6 9 2 4 E - 0 5

0.0
2 -950206E-04
1.3370O7E-05

27 OA 68 1.6VB890E OA 0.0
1 .AaB832E-15 3.b'.5563E-l i
3.122382E-U 1.4229S2E-13

t, GE 68 1.00000

2.921100E*00
1 .620014E 11
2.OOO74.2E--16

7 , i , O 5 2 0 0 E - 0 1
1 . 7O' .O95E-18
1 . 4 3 5 3 7 4 E - 1 3

9 . 5 U 1 0 0 E - 0 1
2 . 3 6 6 3 2 6 E - 1 i.
1 . 8 5 2 2 2 1 E - 1 6

HUCL IDE ?a GE 68 2 . 7 8 5 6 2 5 E - 0 8
1 . J 5 1 7 6 9 E - 2 0
4 .564614E -19

0 . 0
1 . 7 1 3 8 9 B E - 2 O
1 - 6 0 8 6 6 4 E - 1 8

1 . 1 4 0 0 0 0 E - 0 1
1 . 5 0 8 6 8 7 E - 16
9.2O2473E 22

0.0
4 -08659VE -?<•
2.77O357E-18

0.0
4.3592O3E-2O
5.189607E-22

OO
to

N U C L I D E

NUCLIDE

NUCLIDE

29 MN 69

30 FE 69

31 CO 49

6.341693E»OO
8.060000E-11
4.940000E-11

0.0
1 .43000UE-0V
5 . 399166E- 10

1 .81 7852E«-OO 0.0
3.588060E-08 4.064J99E-07
3.944940E-08 1.233917E-O9

1 MN 69 1.00000

7.62873SE 01 0.0
4 . 7C.8806E-0? 4.606430E-06
1.033450E-06 2.V52339E-O?
1 FE 69 1.00000

1 . 349OO0E*O l
2 . 4 4 0 0 0 0 E - 0 8
2 .4OOOOOE-1O

1 .O79OOOEtOl
1 .302440E- 05
6.253998E-08

9.203000E10O
3.790243E -04
5.6754OOE-O7

4.984000E+00
8.340O00E-1O
6.720000E-11

4.046000E+00
1.068340E-07
6.666721E-08

3. 561O00E*O0
4 . 108340E-0?
1 .886667E-06

3.070OO0E«OO
3.02000OE-O7
3.O30000E-08

2.236O00E»0O
3.75O2OOE-O5
4.480300E-06

1.613000E tOO
3.125018E-04
1.908030E-05

2T
to

NUCMDE 32 NI 69 7 . 4 6 1 2 1 4 E - O 2 0 . 0
1 . 3 5 7 8 8 0 E - O 6 1 .O25643E-O5
4 . 2 1 3 4 5 0 E - 0 6 1 . 0 6 9 S 2 3 E - 0 S

1 CO 69 1 . 0 0 0 0 0

6 . 0 5 1 0 0 0 t i O O
1 . 1B0024E -03
1.208539E 06

2-327OOOEtOO
6 . 2 6 8 3 4 O E - 0 7
8 . 9 2 6 6 6 7 E - 0 6

V. 327OOOE-O1
4 . 8 9 5 0 1 7 E - 0 4
3 .O8aO^8E-O5

NUCL1DE 33 CU 69 3 . 8 5 0 8 1 8 E - 0 3 0 . 0
1 . 4 2 6 0 8 0 E - 0 6 1 . 0 6 0 6 4 3 E - 0 5
4.7OO45OE-O6 2 . 8 7 9 5 2 3 E - 0 5

1 NI 69 1 . 0 0 0 0 0

2.65OOO0£»O0
1 . 3 1 9 O 2 4 E - 0 3
1.24 14 3 8 E - 0 6

1 - 0 1 6 8 0 0 E * 0 0
6 . 3 0 6 0 3 9 E - 0 7
1 . 0 0 7 6 6 7 E - 0 5

2 . 2 3 3 9 O 0 E - 0 1
4 . 9 7 6 8 1 6 E - 0 4
i.111728E-O5

N U C L I D E

34 ZN 69M

35 IN 69

1.375292E-05
6.190000E-10
7 . 75OOOOE-O9

0.0
2 . 140000E-09
3.5000O0E-06

2.O77779EO4 0.0
1.426774E-06 1.06088JE-05
4.709154E06 3.272617E-O5
1 CU 69 1.00000 2 2N 69M

4.3S6300E-01
1 .480000E-06
1 . 750OO0E- 10

9.045000E-01
1.32O687E -03
1.241635E-06

0.99970

2.2181O0E-02
B.930O00E-12
2.27OOOOE-O8

3.306800E-01
6.3O6U7E-O7
1.O1O216E-O5

4.165800E-01
2.05O000E-O8
6.530OO1E-10

6.000300E-06
4.977044E-O4
3.1118O6E-O5

NUCLJUE 36 GA 69 0.0 0.0 0.0
1.426774E 06 1 . 06088.5E - 05 1 . 3 2 0 6 8 8 E 0 3
4.709161E 06 3 .276483E-05 1 .241635E-06

1 IN 69 1 .00000 1 ZN 69M 0 .00030 4 GE 69

0.0
6.306147E-07
1.010218E-05

1.00000

0.0
4 .977O44E-04
3.111806E-O5

NUCLIDE 37 GE 69 4.930624E-06 0.0 2. 22'=3OOt f UC 1.756200E-01 8.705300E-01



Table 5.6 Sample output list of PROFP-Y Library Update Module

C A L C U I A T J O N M O D U L E N i l . 5 ( U P L B )

L A S

. . , , . S T O R A G E C H A N G E D . . . . .

B 4 O O 0 R E S t R v E S T O R A G E

4 2 1 7 9 U S E D S T O W A G E

NEW DA I A
DID DA I A

24CR 67G
24CR 67G

25MN 6/G
2bMN 6/G

2 6 FE 6/G
26FE 67G

27CO 67C.
2/CO 67G

28NI 6/G
2BNI 6/G

29CU 67G
29Cu 6/G

3OZN 67G
3OZN 6/G

NEW DATA
OLD DATA

( 2.01E-0BP 4 . 4 4 E - O 6 P 6 . 2 1 E O 5 P 6.4BE-0SP 5 . 7 4 E - G 6 P 2 . 9 1 E - O B P 2.81E-12H 67
( 2.O1E-08P 4 . 4 4 E 0 6 P 6 .21E-O5P 6.4BE-0SI" 5 . 7 4 E 0 6 P 2 . 9 1 E - O B P 2 . 8 1 E - 1 2 P

10 )
)

NEW DA rA
ULD DATA

0 68.2 M 287.0 D
0 6.82E >01H 2 ,B/E»02D

NEW DAI A (
OLD DATA C

24CR ?0G
2 4 C R 10 G

25MN /OG
25MN /OG

26FE 70G
70G

27C0 70G
27C0 70G

28N1 70G
28NI 70G

29CU 70M
29CU /OM

29CU 70G
29CU 70G

70

00
CO

..... NEW DAI A

..... OLD DAI A

..... NEW DA1A

..... OLD DA I A

..... NEW DA FA

..... OLD DAI A

..... INSERT

..... D E L E T E

..... R E P L A C E

. . • < . D E L E T E

..... RE P L A C E

..... DELETE

. « . » • DELETE

..... DELETE

..... D E L E T E

..... DELETE

«•••« DELETE
..... DELETE
..... D E L E T E
..... DELETE
• • • « . DEL ETE
..... D E L E T E
..... D E L E T E

..... D E L E T E

..... INSERT

..... INSER1

. . a . . INSERT

..... INSERT

..... INSERT
•««.« 1NSER1
..... INSERT
..... INSERI
..... INSERT
, , .,. INSERT
..... INSER f

100.0
1.00Et02

31GA 71G
31GA 71G

100.0
1.OOE<02

32GE /1G
32GE 71G

100.0
1-00E)02

33AS 71G
33AS 71G

100.0

1.00t*02
100.0

1 .OOE iO2
iO.O

5.OOEiOl
50.0

b.OOEtOl
70

( 2.4SE-08P 3.85E-12P
< 2 .45E-08P 3.B5E-12P 0.0

KR 97G ) ••>.•
SE 85M ) «....
St 8SG ) •«•»•
BR 86M ) «...«
BR 86G ) • •••«
¥ 98D ) ....«
ZR 97D ) «..«•
CD121D ) .»•«.
SN130D ) .....
SN131D ) .....
LU169M ) «.•« «
LU169G ) .....
LU171M ) .....
LU171G ) .....
HF1/1G > «..«.
LU172M ) .....
LU172G ) *.«.»
HF172G ) •««.«
SE 85D ) «««..
BR 86D > •«•»«
BR B9D ) *••««
SR 980 ) «••«.
BA146D ) »••>•
SE 93G ) .....
SE 95G ) .....
BR 95G ) »«•««
KR 99G ) »..«.
RB 99G ) »....
RB101G ) . . >••

71 16 )

73 26 ) »•«>•

>

m
2r



.. . . 1 N S E R T
> . . . I N S f R 1
. . •« 1 N S E R I
. ... I N S E R T
• • • « I N S E R T
..«« I N S E R T
«.•« I N S E R T
. . « . I N S E R T
•••• I N S E R T
« . . . I N S E R T
.... I N S E R T
.... I N S E R T
.... I N S E R T
.... I N S E R T
• •«« I N S E R T
..•• I N S E R T

( R B 1 0 3 G ) •••••
( S R 1 0 3 6 ) »...«
( SR1O5G ) ••• ••
( ¥ 1050 ) • • « • •
C Y 106G ) • • •••
( Y 1070 ) •««•«
( ZR107G ) •««««
( ZR109G ) ••• •>
( N B 1 1 1 0 ) •••••
( NB 1 1 2 0 ) .....
( M011JG ) . • « • •
( M0115G ) •••••
( TCI 150 ) . » . . .
< TCI 176 > .....
( TCIlbG ) «••••
( CS147G ) ««..«

I
oo



. . . . . Y l t l D U I ' U A l t D A I A . . . . .

M-.I Cu 68 2 9 0 6 8 0 0 1 0 . 7 0 0 0 . 7 3 0 O.U20 • . « . .
. . . . . ; K 69 30O6VO 0 2 0 . 8 1 0 0 . 8 3 0 0 . B 9 0 . . . . .

. . . . . Cu /O 2 9 0 7 0 0 0 3 0 . 7 5 0 0 . 7 8 0 0 . 8 5 0 . . . . .

. . . . . in / i 3 0 0 / 1 0 0 2 0 . 8 1 0 0 . 8 5 0 0 . 8 9 0 . . . . »

. . . . . GL 73 3 2 O 7 i u 0 4 0 . 1 9 0 0 . 1 7 0 0 . 1 1 0 . . . . .

. . . . . SE 73 3 4 0 / 3 0 2 5 0 . 1 3 0 0 . 1 2 0 0 . 0 8 0 . . . . .

. . . . . GA 74 3 1 0 7 4 0 1 6 0 . 1 8 0 0 . 1 7 0 0 . 1 1 0 » . . . .

. . . . . AS 74 3 3 0 7 4 0 - 1 - 1

..... Gt 75 320750 0 7 0.870 0.880 0.920 .....
'••••G£?? 3 D 0 ,' 7 0 0 5 0 . 1 3 0 0 . 1200.080 •....

SE 77 340770 0 7 0.870 0.880 0.920 • .....
..... BR 77 350770 2 8 0.770 0.790 0.860 .....
..... st 79 340790 0 5 0.130 0.120 O.OflO .....
..... BR 79 350790 0 8 0.770 0.790 0.860 .....
..... KK 79 360790 1 7 0.H7O 0.880 0.920 .....
..... BR 80 350800 0 3 0.750 0.780 0.850 .....
..... st 81 340810 0 7 0.B70 0.880 0.920 .....
..... KR ai 360810 0 5 0.130 0.120 0.080 .....
. . . . . R B 8 1 17 OH 10 1 8 0 . 7 7 0 0 . 7 9 0 0 . 8 6 0 . . . . .
..... AS H2 33OS2O 0 3 0.750 0.780 0.850 ....*
..... BR 82 350820 0 9 O.JOO 0.270 0.180 .....
..««• St 85 340830 0 4 0.190 0.170 0.110 .....
..... KR 83 360830 0 4 0.190 0.170 0.110 .....
..... BR 64 350840 0 10 0.640 0.680 0.780 .....
..... RB 84 370840 0 10 0.640 0.680 0.780 .....
..... KR 85 360850 0 4 0.190 0.170 0.110 «•«««
..... SR 85 380850 1 4 0.190 0.170 0.110 .....

I ..... y 85 390850 1 2 0.810 0.830 0.890 .....
OO ..... Rti B6 370860 1 10 0.640 0.680 0.780 .....
f ..... SR 87 380870 0 4 0.190 0.170 0.110 .....
| ..... y 87 390870 1 2 0.810 0.830 0.890 .....

..... ZR 87 400870 1 4 0.190 0.170 0.110 .....

..... y 89 390890 0 2 0.810 0.830 0.890 .....

..... ZH 89 400890 0 4 0.190 0.170 0.110 .....

..... NB 89 410890 1 4 0.190 0.170 O.UO .....

..... Rb 90 370900 0 11 0.820 0.830 0.8V0 .....

..... y 90 390900 1 12 0,590 0.630 0.740 .....

..... 2R 90 400900 1 2 0.810 0.830 0.890 .....

..... NB 90 410900 1 13 0.580 0.530 0.3'7O .....

..... y 91 390910 1 2 0.810 0.830 0.890 .....

..... Nb 91 410910 I 4 0.190 0.170 0.110 .....

..... MO 91 420910 1 4 0.190 0.170 0.110 .....

..... NB 92 410920 0 14 0.410 0.370 0.260 .....

..... y 93 390930 1 2 0.810 0.830 0.890 .....

..... NB 93 410930 0 4 0.190 0.170 0.110 .....

..... MO 93 420930 1 15 0.380 0.430 0.580 .....

..... TC 93 430930 1 4 0.190 0.170 0.110 .....

..... NB 94 410940 0 14 0.410 0.370 0.260 .....

..... NB 95 410950 0 4 0.190 0.170 0.110 .....

..... TC 95 430950 2 4 0.190 0.170 0.110 .....

..... y 96 390960 0 16 0.500 0.500 0.500 .....

..... Y 97 390970 0 2 0.810 0.830 0.890 .....

..... NB 97 410970 0 4 0.190 0.170 0.110 .....

..... TC 97 430970 1 4 0.190 0.170 0.110 .....

..... Y 96 390980 1 16 0.500 0.500 0.500 .....
'..... NB 98 410980 0 3 0.750 0.780 0.850 .....
..... N8 99 410990 0 4 0.190 0.170 0.110 .....
..... 71 99 4 3UV90 0 4 0,190 0.170 0.110 .....
..... Rn 99 450990 2 2 0.810 0.830 0.890 .....
«.«.. y 100 391000 1 16 0.500 0.500 0.500 .....



I
oo

..... NB100

..... RH1O1

....« N8102

..... I C102
• • . • « II11 1 0 2
..... K H 1 O 5
..... A G 1 O 3
..... Nfl]04
. . . a . (<M 104
..... MHOS
..... AGIO'S
..... IIH106
.•••• AG106
..... PD107
..... AGIO?
..... RH108
..... AGIOS
..... RH109
..... PD109
..... AGIO*
...a. |N109
..... RM1 10
..... AG1 10
..... PO111
..... AG11 1
..••> c m 11
..... INI 11
..... INI 12
..... AG1 13
..... c D 1 1 3
..... I N 1 1 3
..... SN113
• . . < . I N 1 H
. . . . . AG1 15
. . . . . C D 1 1 5
. . . . . mis
. . . . . A G1 1 6
« « • « . 11116
. . . . . A j l 1 7
•. • •« c u 11 /
..... [ M i l /
..... SNIl /
..... AGna
• »•«. INI IS
«•»«. SBiia
..... CD11V
..... 1 N U 9
•a»«. SN119
..... Ttll9
« «.«. AG120
..... IN120
..... SB120
..... CD121
«..«. 1N121
..... SN121
..... TE121
..... 1N122
>..t. SB12?
'...,, i N 1 2 5
..... S N 1 2 3
• « • . » T t 1 2 "J
• . < « « 1 N 1 24

411000
451010
411020
4 31020
',5102(1
4 5 10 5 0
4/HMO
4 110 4 0
45 10'. 0
4 51050
4 7 10 50
451060
4 71060
461070
471070
451080
471080
451090
461090
4 7 1090
4V1090
451100
471100
461110
4 7 1110
481110
491110
491120
471130
481130
491130
501130
491140
4 7 115 0
481150
491150
4 7 116 0
491160
4 7 117 0
4 Ml 170
491170
501170
4 M180
491180
511180
481190
491190
501190
521190
471200
491200
511200
481210
491210
501210
521210
491220
511220
4912 JO
501230
521230
491240

0.330 0.530 0.330 0.330 0.33O 0.330 0.350 0.350 0.530
0.810 0.850 0.890
0.500 0.500 0.500
0 - 750 0.780 0.850
U.3A0 0.520 0.2 20
0.870 0.H80 0.920
0 . 1 3 0 0 . 1 2 0 0 . 0 U 0
0 . 5 0 0 0 . 5 0 0 0 . 5 O 0
0 . 7 5 0 0 . 7 8 0 0 . 8 5 0
0.130 0.120 0.080
0.870 0.880 0.920
0.500 0.500 0.500
0.700 0.730 0.820
0.650 0.690 0.790
0.870 0.8U0 0.920
0 . 5 0 0 0 . 5 0 0 0 . 5 0 0
0.700 0.730 0.820

k * * * 1

* . v . .

0 18

0 16

0
0 12
1 16
0 4
0 ?0
1 8
0 16
0 21
0 4
0 2?
0 8

0.650
0.870
0.420
0. 500
0. 700
0.650
0.870
0.770
0 .190
0 .820
0.870
0.770
0. 190
0 .870
0. 750
0.870
0. 770
0. 190
0. 500
0.270
0.870
0. 770
0. 190
0.770
0. 500
0.330
0.590
0.770
0.190
0. 770
0.770
0.590
0.750
0.590
0.500
0. 190
0. 710
0. 770
0. 500
0.530
0. 190
0. ?90
0.7/0
0. 500

.690 0.

.880 0.

.470 0.

.500 0.

.730 0.

.690 0.

.880 0.

.790 0.

.170 0.

.830 0.

.880 0.

.790 0.

.170 0.

.880 0.

.780 0.

.880 0.

.790 0.

.170 0.

.500 0.

.2 70 0.

.880 0.

.790 0.

.170 0.

.790 0.
500 0.
330 0.
630 0.
790
1 70 0
790 0
790 0
630 0
780 0
630 0
500 0
170 0
740 0
790 0
500 0
570 0
1 70 0
260 0
790 0
500 0

0.

790
920
6 30
500
820
790
920
860
1 10
890
920
860
1 10
920
850
920
860
1 10
500
300
920
860
110
860
500
330
740
860
110
B60
860
740
850
740
500
110
820
860
500
700
1 10
180
860
500

• . . . i

* * « . t

0 . 1 1 0 0 . 0 9 0 0 . 0 4 0 0 . 4 7 0 0 . 4 4 0 0 . 3 3 0

. . . . .

. . . . .

. . * . *

. » * . «

. . . . .
s * . * *

« » k * »

. . . . .

2V

to
—J

0 . 5 5 0 0 . 5 / 0 0 . 6 0 0 0 . 1 B 0 0 . 1 6 0 0 . 1 0 0 * • » * *

0 . 3 3 0 0 . 3 3 0 0 . 3 3 0 0 . 3 3 0 0 . 3 3 0 0 . 3 3 0

* • » * *
* * * * *

* * * * *
* * * * *
* * * * *
* * * * *



***** Sb 1 24

.,,.. !N125

..... SN125
««..» Tt12b
..«.* XE1 25
«.»,. IN126
••*.. SB126
..... INI27
..... SN12 7
.*.*. TE1 27
..... x t127
*.... IN12H
.•«.« SB128
..... IN129
••»•• SN129
..... TE129
..... XE 1 29
..... B.U29
««•«» SN130
..... SB130
..... I l10
..««. SN131
.*... TE131
...*. XE131
..... BA131
..... SB132
..... 1 112
..... TE133
..... I 1J3
..... XI133
..... BA133
..... SE 134
..... 1 134
..... XE134
«*«.. CS134
..... XE135
..... C3135
.««.. BA135
..... CE135
..... I 136
..... BA136
..... B/U37
.«..« CE137
..... f. S 1 3 8
..... CE139
* .... ND1 4 1
..... PR142
..... SM143
..... XE144
..... PR144
..... PM148
..... PM152

«.«*. EU152
..... PM154
..... EU154
..... TB156
..... TB158
..... H0159
<*..« H0161
.'.... 1B162
. . .. • H0162
..... H0163

51 1240
4 912 5 0
5 0 12 5 0
521250
541250
491260
511260
491270
501270
521270
541270
491280
511280
491290
501290
521290
541290
561290
501300
511300
531300
501310
521310
541310
561310
511320
531320
521330
531330
541330
561330
511340
531340
541340
551340
541350
551350
561350
581350
531360
561360
561370
5 813 7 0
551380
581390
601410
591420
621430
541440
591440
6114B0
61 1520
631520
611540
631540
651560
651580
671590
671610
651620
671620
671630

3
0
0
0
1
1 16 0
0 23 0
0 16 0
0 22 0
1 ?0 0
1
1
0

2 0

2 0
16 0
25 0

0 16 0.
0 20 0.

200
1
1
1 24

0.
8 0.
8 0.

0.
0 16 0
0 9 0
1 16 0

20 0
20 0

0
0
1
0
1 25 0

2 0.
25 0.

0 26 0.
0 20 0.

8 0.

0 16 0.
0 25 0.
0 24 0.
1 25 0.
0 20 0.
1 26 0.
1
1
0
1 24 0.
0 20 0.
1 20 0.
0 12 0.
0 20 0.

20 0.
8 0.

16 0.

2 20 0.
1 0.

20 0.
1 16 0
0 27 0

0 1 0.
3 0 0.
3 0 0.
0 16 0.
1 28 0.
2 29 0.
0 29 0.

5 0.
5 0.

-1
1 0.
5 0.

330 0.530 0.330 O.33U 0.530 0.550 U.35O 0.530 0.330 *»«*.
500 0.500 0.SOU . ••4.
290 0.260 0.1B0 .....
770 0.790 0.860 .....
810 0.830 0.890 .....
500 0.500 0.500 .....
630 0.580 0.430 .....
500 0.500 0.500 .....
290 0.260 0.180 .....
710 II. 740 0. n?0 .....
810 0.830 0.890 .....
500 0.500 0.500 .....
630 0.580 0.430 • .....
500 0.500 0.500 .....
710 0.740 0.820 ..»«.
710 0.740 0.820 .....
770 0.790 0.860 .....
770 0.790 0.860 .....
700 0.740 0.820 .....
500 0.500 0.500 .....
300 0.270 0.180 .....
500 0.500 0.500 .....
710 0.740 0.820 .....
710 0.740 0.820 .....
810 0.830 0.890 .....
420 0.470 0.610 ,.««.
420 0.470 0.610 .....
710 0.740 0.820 .....
380 0.430 0.580 .....
710 0.740 0.820 .....
770 0.790 0.860 .....
500 0.500 0.500 .....
420 0.470 0.610 .....
700 0.740 0.820 .....
420 0.470 0.610 ««»«•
710 0.740 0.820 .....
180 0. -.30 0.580 »..»«
710 0.740 0.B20 ««»»»
770 0.790 0.860 .....
500 0.500 0.500 .....
700 0.740 0.820 .....
710 0.740 0.820 . .« «»
7100.7 400.820 ..«.»
590 0.630 0.740 .....
710 0.740 0.820 . ...«
710 0.740 0.820 .....
700 0.730 0.820 .....
710 0.740 0 .820 *« «»»
500 0.500 0.500 .«..»
900 0.9100.940 .....
700 0.730 0.820 .....
330 0.330 0.330 0.330 0.330 0.330 0.330 0.330 0.330 ««««•
440 0.500 0.650 0.060 0.050 0.020 0.500 0.450 0.330 .....
500 0.500 0.500 .....
4 70 0.520 0.660 •«•««
100 0.090 0.060 .....
100 0.090 0.060 «•.« «
130 0.120 0.080 ««...
130 0.120 0.080 .....

700 0.730 0.820 .....
130 0.120 0.080 .«...

PI
70

CD



H0164
DY165
M0166
ER16?
YB169
IU169
HC170
LU171
LU 1 72

671640
661650
671660
6816/0
701690
n 16V0
67 1700
711710
711720

0./OO 0./SO 0.B2O
0.130 0.120 0.080
0.700 0.7i,0 0.820

120 0.080
120 0.080
120 0.080
500 0.500

5 0.130 0
5 0.130 0
5 0.130 0
16 0.500 0
5 0.130 0.120 0.080
6 0.180 0.170 0.110

00
00

2



Table 5.7 Sample output list of Decay Scheme Plotting Module

M(J
1.2

_ 1

. 1

. I

. 1

iin

(l
HD
(0
CD
C 1
1 N
( 1

> I C

- > r r .

.0000) .
->A6 .

.7300).
- > I N * .

.0000).
->SN .

.0000).

>

1

1

1

1

Ru
44

TC

C 1 .
AG
(0.
CO*
CO .

I N*

CO.

-> RH

45

M A S S

- > k y

0000) .
->CD* .
0530) .
-> IN* .
0001) .
->SN .
0370).

i

1

\

4

> CD
46

NO
PLJ

(1 .
AG*
(0.
CD
(0.
SB
(1 .

AG

1

1

> A(,
4 /

. - 115

- > R M . 1

0000) .
->CO* . 1
1400) .
->IN . 1
0000).
-> SN . 4
0000).

- >

X
/ •

>

RH
(1
AG
(0
CO
(0
IE
(1

CD - >

X
/ .

LI) >

4b

->.«!)

.0000).
->CD .
.9470).
• •> IN .

.9999).
->SB .

.0000).

IN
1

1

*

IN
4 9

!

1

2

PD
CO.
AG*
CO.
IN.

(0.

•
> SN <

50

- >.«. G •- .

2700) .
>C0 .

8600).
-> IN .
9630).

'i II < - -

5 1

1 t

52

1 N,G

CO
to

AG
I

MO
42

. 1

. I

. 3

—

MO
Cl
AG
CO
IN
CO

> TC --
43

>TC .
.0000) .
«->AG .
.0200).
-> 1N« .

.3500).

>

1

1

3

RU
44

1 C
( 1
AG
( 1
1 N
CO

--> RH
45

—

MASS
- >RU .

.0000).
->CB .
.0000).
-> IN .

.2000).

1

1

1

> PD
46

NO
RU
C 1 .
AG«
CO.
IN
( 1 .

--> AG
47

. = 116
->RH .
0000).
>Ct> .

9800).
- >SN .

0000).

-

1

3

1

- >

RH
(1
IN
(0
IN
11

CD
48

>PD .
.0000).
->1N+.

.4500).

.->SN .

.0000).

IN
49

1

2

PD
C 1
IN
C 1

-> SN
50

->AG .
.0000).
+->1N*.
.0000).

TO
2T
2
t o

A G - - > C D - - > IN

. » . » I

X X I

117 I C - - > H U - - > R H - - > P D - - > A G - - > C D - - >
43 44 4S 46 47 48

--> SN <-- SB <-- TE
50 51 52

MASS NO.
1 7C ->HU .

(1.0000).
1 AO«->CD«.

(0.1460).
i rn -> i N .

(0.0850).
1 1N>->SN .

CO.5300).

] RU ->RH .
Cl.0000).

1 AG ->CD .
CO.8740) .

1 r r> • - > 1 N .
CO.9850).

2 SN«->SN .
f1.0000).

1 RH ->PD .
C1.0000).

1 AG«->tD .
CO.8540) .

J I fj«-> IN .
CO.4700).

4 SB ->SN .
(1.0000).

1 PD ->AG 1 AG ->CD».
CO.1260).Cl.0000).

1 CD ->IN«. 1 CD«->IN*.
(0.9150). (0.0150).

1 IN -> S N•. 1 IN -> S N .
(0-0150). CO.9850).

4 IE ->SB .
(1.0000).



too

I N
I
I

rc
43

RU --> RH - -> HD -->
44 45 <.«

AG
1
1

AG
47

NO.

*

-> CD
48

= 118

IN

--> IN
49

--> SN <
50

SB

SB <--
51

Tt
52

1 TC ->Ru . 1 RU ->RH . 1 Rtl ->PD . 1 PO ->AG . 2 AG»>AG .
(1.0000). C1.0000). (1.0000). (1.0000). (0.6900).

1 AG ->CD . 1 AG«->CD . 2 IN+->IN«. 1 CD ->IN . 1 IN ->3N .
(1.0000). (0.3100). (1.0000). (1.0000). (1.0000).

1 IN»->SN . 4 SB»->SN . 4 SB ->SN . 4 TE ->SB .
(1.0000). (1.0000). (1.0000). (1.0000).

CD --> IN SN TE
« . • I . » I /

/ X I X I /

RU --> RH --> PD --> AG --> CD --> IN --> SN < - - SB < - - TE
44 45 46 47 48 49 50 51 5^

MASS NO. = 11V
1 RU ->RH .

(1.0000).
1 CO ->1N« .

(0.92H0).
1 IN ->SN«.

(0.0100).
4 TE«->SB .

(1.0000).

1 RH ->PD .
(1.0000).

1 CD«->IN« .
(0.0003).

1 IN ->SN .
(0.9900).

4 TE ->SB .
(1.0000).

1 PD ->AG .
(1.0000) .

1 CD ->IN . 1 CD" ->IN

1 AG ->C0«. 1
(0.1920).

AG ->CD .
(0.8080).

m
T
s
CD

(0.0720). (0.9997).
1N«->SN . 2 SN«->SN .
(0.9500). (1.0000).

2 IN»->IN .
(0.0500).

4 SB ->SN .
(1 .0000) .

RU
4 4

. 1

. 1

. 4

RU
Cl
AG
(0
SB
(1

> RH -
45

->RH
.0000)
• ->CD
.6300)
->SN
.0000)

- >

. 1

. 1

•

PD
46

RH

(1
CD
(1

AG
1
1
+

--> AG
47

MA
->PD .
.0000).
-> I N .

.0000).

--

ss
1

1

•
> CD

48

NO
PD
(1 .
IN
( 1 .

IN

--> IN
49

= 120
->AG .
0000).
->SN .
0000).

2

1

<
-->

AG
(0
IN
(1

1
1

«

SN <--
50

.->AG .

.3700).
«->SN .
.0000).

SB

SB
51

1

4

AG
(1
SB
(1

TE
52

->CD .
.0000).
• >SN .
.0000).



CD IN

I

121 KM --> PD --> AG --> CO
4 5 46 47 4fl

IN --> SN --> SB <-- Tt <--
49 50 51 5?

I
5 J

M A S S N O . - 121
1 PD >SG . 6 AG ->CI)«. 1 AG ->CD

(1.0000). (1 .OuOO) .
2 IN • -> IN .

[0.00(1)1 . (1.0000).
1 CD - > I N > .

(1.0000).
1 C D - - > 1 N

(1.0000). (0.(
2 S N • - > S N . 1 SN ->SB .

(0.7760). (1.0000).
2 Tt«->TE . 4 1 ->TE .

(0.8860). (1.0000).

1 IN - > S N « . 1 IN - > S N

(0.1100). (0.8900). (0.9880).
SN«->Sd . 4 TE.->SB . 4 IE ->SB .
(0.2240). (0.1140). (1.0000).

N,G

I
CO

122 K U - - > R H - - > P D - - > A G - - > C D - - > I N - - >
44 45 46 4 7 48 4 9

S N
5 0

SB
I
I N, G

SB - -
51

I t
52

>
m
2

M A S S N O . - 122
1 Rli ->RH . 1 RH -*PD . 1 PD ->AG . 1 AG ->CD . 6 AG ->CD .

(1.0000). (1.0000). (1.0000). (0.9960). (0.0400).
1 CD ->IN . 1 IN ->SN . 1 IN«->SN . 4 SB ->SN . 3 SB ->SB«.

(1.0000). (1.0000). (1.0000). (0.0240). (0.0100).
2 SB«->SB . 3 SB ->SB . 1 SB ->TE .

(1.0000). (0.9900). (0.9760).

123 RH --> PD --> AG --> CD -->
45 46 47 48

IN --> SN

IN --> SN
49 50

SB
51

TE
1
1
t

TE
52

•

< - - 1

55

1 ft H - > P D

MASS NO. = 123
1 PD - > A G . 1 AG - > C D 1 CD ->IN

(1.0000). (1.0000). (0.9600).
1 IN»->SN». 1 IN ->SN . 1 SN ->SB .

(1.0000). (0.0320). (1.0000).
4 I ->Ih» . 2 1 E • -> TE . 4 I ->TE .

(0.0000). (1.0000). (1.0000).

1 IN ->SN«
<1.0000). (0.9680).

1 SN«->SB . 4 TE ->SB .
(1.0000). (1.0000).



Table 5.8 Sample output list of PROFP-Y Library Punch Out Module

[S3

I

C AH D NU

1
2
3
4
5
6
7
a
9

10
11
12
13
14
15
16
17
ia
19
20
21
22
2 3
24
25
2b
27
SB
2V
30
31
12
33
34
35
36
37
3B
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
S4
55

1 .

66
24tR 66fi

0.0
100.0000

0.0
0.0

2.21E-11P
4.84E-10P
2.02E-08P
9 . 72E-11P
1.45E-O7P
1 .08E- U P
7. 15E-1IP
1.17E-10P
1.09E-1IP
4.96E-09P
31GA 66G

9.500000H
-100.0000 -

0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

67
2 4 C R 6 7 G

0.0
100.0000

0.0
0.0

6.50E-12P
1.03E-10P
2.11E-09P
3.38E-1IP
2-01E-0HP
0.0
1 .OBE-1IP
1 .45E -1 IP
1 -92E-12P
1.64E-O9P
31GA 67G

78.25999M
- 100.0000 -

0.0
0.0

0.0
0.0
0.0 .

1 .

2

9
25MN 66G

0 .0
100.0000

0.0
0.0

2 . J5E-09P
4 . 52E-OBP
6.10E-06P
1 .94E-09P
1.O2E-05P
2.60E-09P
1.66E-08P
7.B2E-09P
2./6E-09P
1.1SE-07P
32GE 660

2.2/0000H

100.0000
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
9
25MN 67G

0.0
100.0000

0.0
0.0

2 .64E-09P
3.4OE-O8P
2 .07E-06P
2 . 7JE-09P
4 .44E-06P
8 -09E10P
8.84E-09P
3.70E-09P
1.B6E-09P
1.54E-O7P
32GE 67G

19.00000M
100.0000

0.0
0.0

0.0
0.0
0.0

2.

3

26ft 66G
0.0
100.0000

0.0
0.0

4 .65E08P
5.50E 07P
1.15E04P
1-42E 08P
5.23E-05P
8.21E-08P
4.06E-07P
9.12E-08P
1.11t-07P
9.56E-07P

26FE 67G
0.0
100.0000

0.0
0.0

1 . 25E-O7P

1 .04E-06P
1 . 13E-04P
4 . 10E-08P
6.21E-O5P
6.59E-0BP
5.77E-O7P
1.06E-07P

1-87E-O7P
2.64E-06P

3.

... 4

27LO 66G
0.0
100.0000

0 .0
0.0

2 .4 IE 08P
2.64E 07P
1 .55t-O4P
1 .68E 09P
2.06E-O5P
8.63E-08P
4 . 22E 07P
3. 22E-O8P
1 .20E-07P
1 .J9E -07P

27CO 67G
0.0
100.0000

0.0
0.0

2 .04E-07P
1 .47E-06P
4.08E-04P
1 .69E -08P
6.48E-05P
2.1OE-O7P
1 .74E-06P
1 . 18E-O7P
6.37E-07P
1 .24E-06P

4 .

5

2SNI 66G
54 . 60001H
100.0000

0.0
0.0

1 .02E 09P
2.02E-08P
1.84E :05P
7 . 16E-1 IP
6.4OL-O7P
1.71E-O8P
6.SOE-08P
2 . 34E-O9P
2.9VE-08P
6 . 3'.t 09P

2bNl 6/G
18.00000S
100.0000

0.0
0.0

5 .dHE-08P
2 .B1E-07P
1 . 3OE-O4P
1 .60E-09P
"i .74E- 06P
9.79E08P
6 . 61 E - 0 7 P
2.11E-0BP
3.60E-07P
1 .34E-O7P

5

29CU 661)
5.100000M
100.0000

0.0
0.0

7 . 59E 12P

4 . 33E 111'
1 .30E 07P
0.0
1 .02E 09P

9.S7E-11P
3.45E-10P
3.56E 12P

1 . 72E-1OP
i . 23E-12P

29CU 67G
61.70000H
100.0000

0.0
0.0

5 . 37E-1OP
2.12E-09P
2.77E-O6P
2 .96E-12P
2 .91E--0BP
1 .B7E-09H
1 . 18E-08P
1 23E-1OP
7.44E-09P
2-91E-10P

6.

. . . . 7 . .

iOZN 660
0.0 0
100.0000

0.0
0.0

0.0
0.0
4.86E-1 IP
0.0
0.0
0.0
0.0
0.0
0.0
0.0

30ZN 67G
0.0 0
100.0000

0.0
0.0

0.0
1 .33E-12P
3.42E-09P
0.0
2.81E-12P
3.38E-12P
1 .70E-1IP
0.0
1 .67E-11H
0.0

7 . .

66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
66
67
t/
6 7
67
67
67
67
67
67
67
67
6 7
67
67
67
67
67
67
67
67
67
t/
6 7
67

B

0
1
2
3
4
b
6
7

a
9

10

u
12
13
14
15
16
17
IB
19
20
21
22
23
24
25
26
27
28
29
30
0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

, . .8

m
2r
2
-4



CO

CftRD NO

56
57
58
59
60
61
62
V J

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
7 9
80
81
82
83
84
85
86
87
88
89
90
91
92
91
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
] 10

\

0.0
0.0
0.0
0.0
0.0
0.0
0.0

63
24CR 6BG

0.0
100.0000

0.0
0.0

0.0
7.98E-12P
8. 54E-11P
1 .01E-UP
2.35E-09P
0.0
0.0
1.67E-12P
0.0
1.961-10P
30ZN 68Q

0.0 0
100.0000
50.0000
0 .0

2 .41E-1IP
6.96E-11P
9.10E-08P
0.0
6.09£-!0P
2.27E-10P
1.02E-09P
5.46E-12P
9.25E-10P
1 .l.BE-1 IP

69
25MN 69G

0.0
100.0000

0.0
0 .0

8.06E-1IP
1.43E-0VP
2.44E-08P
8.34E-10P
3.02E-07P
4.94E -1 IP
0.0
2.4OE-1OP
6.72E-1IP
3.03E-08P
31(JA 69G

1

0.0
0 .0
0.0
0.0
0.0
0.0
0.0

10
25MN

0.0

2

68G

100.0000
0.0
0.0

4 . 75E
7 . 5 '/ E
2.7OE
1 .94E
1 -63E
2 . 3 1 E
2 .34E
1 . 16E
4 . 22E
8 .88E
31GA

-10P
-09P
-07P
-09P
-06P
-10P
-09P
-09P
-10P
-08P
68G

68.20000M
-100.0000

0.0
0.0

0.0
0.0
1 .62E
0.0
0.0
0.0
0.0
0.0
0.0
0.0

10
2 6 KE

0.0

-IIP

69G

100.0000
0.0
0.0

3.58E
4 .05E
1 .30E
1 -06E
3.72E
3.94E
6 .V4E
6.23E
6 . 66E
4 .45E
32GE

-08P
-07P
05P
-07P
05P

-08P
- 10P
08P
-08P
-06P
69G

. . .2

0

26FE
.0

3

68G

100.0000

8
7
4
1
6
6
5
1
1
5

0.0
0.0
. 14E
. 79E
.59E
. 10E
. /IE
.63E
. 16E
.16E
.56E
. 78E
32GE

-08P
-07P
-05P
-07P
-05P
-08P
-07P
-07P
-07P
-06P
68G

287.OOOOD
- 100.0000

0
0
0
0
0
0
0
0
0
0

0

0.0
0.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

27C0
.0

69G

100.0000

4
4
3
3
2
9
2
5
1
1

0.0
0.0
.41E
.20E
.66E
.04E
. 75E
.94E
.94E
.05E
. 82E
.46E
33AS

-07P
- 06P
-04P
- 07P
-04P
-07P
-07P
-07P
-06P
-05P
69G

. . .3.

0
27C0
.0

L.

68G

100.0000

2
i
4
8
1
5
3
2
1
5

0

0.0
0.0
.97E
.S9E
.48E
.93E
.81E
.07E
.86E
.89E
.24E
.3SE

28NI
.0

-07P
-06P
-04P
-08P
-04P
-07P
-06P
-07P
-06P
-06P

69G

100.0000

8
5
8
2
1
3
1
6
7
1

0.0
0.0
.81E
-63E
-OlE
.16E
. 77E
.1BE
.04E
.41E
.04E
. 1«E

-07P
06P
-04P
-07P
-04P
-06P
-05P
-0 7P
-06P
-05P

. . . 4 .

5

28N1. 68G
0.0
100.0000

0.0
0.0

2 . 74E-07P
1 . 50E-06P
3. 7VE-04P
3. 15E-OBP
4 . 46E -05P
7 . 1 01 - 0 7 P
4.24E-06P
1.65t-07P
2 . 17E-06P
2. 14 t-06P

29CU 69G
3.OOOOOOH
100.0000
0.0
0.0

6.82E-08P
3.7OEO7P
1.39E-04P
3.77E-09P
8.18E06P
4 .87E-O7P
1.81E-05P
3.29E08P
1.15E-06P
2.37E.-07P

5 .

3

3
1
1
6
3
1
1
1
5

29CU

6

68M
.800000M

0.0
0.0
0.0
.09E
.51E
.17E
.84E
.44E
.72E
-OOE
.23E
-45E
-43t

30ZN

-09P
-08P
-05P
-IIP
07P

-OBIJ

-07P
-09P
-08P
-09P

69M
13 .90000M

6
2
1
8
2
7
3
1
2
6

0.0
0.0
0.0
. 19E
. 14E

-10P
-09P

.4HE-06P

.93E
-05E
. 75E
-50E
. 75E
. 27E
.53E

-12P
-08P
-09P
-06P
-10P
-08P
-TOP

. . .6 .

29CU

. . . 7 .

68G
31 .OOOOOS
100.0000

3
1
1
6
3
1
1
1
5
5

0.0
50.0000
.09E
.51E
-17E
.B4t
.44E
. 7 2E
.oot
.23E
.45t
-43E

3O2N

-09P
-08P
-05P
-IIP
-07P
-08P
-07P
•09P
-08P
-09P

69G
57-OOOOOM
100.0000
0.0

100.0000
7
2
1
1
2
9
4
2
2
1

.65E

.64E
-83E
.83E
.53E
.58E
. 32E
-16E
.80E
. 34E.

- U P
-10P
-07P
-12P
-09P
-10P
-07P
• I I P

-09P
- 10P

. . .7. .

6 7
6 7
67
67
67
67
67
68
68
68
68
68
68
68
68
68
68
68
6B
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
6B
68
68
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69
69

8

24
25
26
27
28
29
30
0
1
2
3
4
5
6
7
8
9

10
1 1
12
13
14
IS
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

. .8

2

CD



Table 5.9 Sample output list of DCHAIN Library Punch Out Module

(.AMD NO

1
2
3
4
5
6
7

a
9

10
11
1?
13
14
1 5
16
1 7
16
IV
20
21
22
23
24
25
26
27
28
29
30
31
32
3}
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
S3
54
53

1 2

1172 B0 10 6 27
CH 66 2 . 5941 lE*00
2.21OOOE-11 4.84000E10
7.ISOOOt -11 1 .17000E-10

0 0 0.0
9.878OOE+OO 3.86300E*00

MN 66 3.94956E«00
2.37210E-O9 4.56840E 08
1.6671SE-08 7.93700E-09

1 1CR 66 !.0000
1.458006*01 4.739006+00

F E 66 1 .890/4E-01
4.8B721E-08 5.95684E-07
4.22672E-07 9.91370E-08

1 1MN 66 1.0000
6.03600E+00 2.267OOE+OO

CO 66 2.48886E-01
7.29721E-O8 8.59684E-07
8.44672E-O7 1.31337E-O7

1 1FE 66 1.0000
9.65300E*0O 2.90500E*00

NI 66 3.50712E-O6
7.59920E-08 8.79B84E-O7
9.09672E-07 1.33677E07

1 ICO 66 1.0000
2.36000601 6.81470E-02

CU 66 2 - 26519E-O3
7.59994E-08 8.79927E-07
V.1OO17E-O/ 1.33A8OE-O7

1 IN 1 66 1 .0000
2.64160E*00 l.O749OE*OO

IN 66 0.0
7.59994E08 8.79927E-0?
9.10017E-07 1.3368OE-O?

2 1CU 66 1.0000
0.0 0.0

GA 66 2.0-831E-05
1 .49843620 4 . 1 7434E-20
2 . 1 2 2 0 7 E - 1 8 2.54326E-21

1 4GE 66 1.0000
5.17500E+O0 9.73240E 01

GE 66 8.4B198E-05
1.09210E-26 1.74557E 26
2.0868aE-24 1.01091E 27

0 0 0.0
2.102006*00 1.0O47OE-0I

CH 67 6.14492E »00

6.50000E-12 1.03000E-10
1.08000E-11 1.45OOOE-11

0 0 0.0
1.345OOt+Ol 4.93200E<00

MN 67 3.2O6O5E»OO
2.646S0E-0V 3.41O3OE-O8
B.85OBOE-OV 3.7145OE-O9

1 1CR 67 1.0000

1 2

. . . . 3

0.0
2 .0200OE-O8
1 . 09000E-11

0
1 .693OOE »00
0.0
6.12O2OE-06
2 . 77090E-09

0
4.64400E»00
0.0
1 .2112OE-O4
1.13771E-O7

0
1.O47OOE»OO
0.0
2 . 7612OE-Ot
2.33771E-O7

0
3. 373OOE«OO
0.0
2.94520E-04
2 -63671E-07

0
0.0
0.0
2.94650E-04
2.63843E07

0
8.47160E-02
0.0
2.94650E-04
2.63843E-0?

4GA 66
0.0
0.0
8.16905E-16
2.00O97E-18

0
2.48050E+0D
0.0
6. 25183E-22
3.367O9E-24

0
6.S444OE-O1
0.0
2 . 110O0E-09
1.92000E-12

0
3.137OOE<OO
0.0
2.0721lt-06
1 .86192E09

0

. . . .3

. . . 4 . . . .

9.72OO0t-11
4.960O0E-09
0.0 0

2 .03720E 09
1 . 19960E-07

0.0 0

1 .62372E 08
1.07596E 06

0.0 0

1 .79172E 08
1.20496E-06

0.0 0

1.79888E-08
1.21130E-06

0.0 0

1 . 79888E-08
1.21130E-O6

0.0 0

1.79888E08
1.21130E-06

1 .0000 0
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Fig. 5.7 Examples of graphic representation of fission product data and
decay chain, calculated by Graphic Processing Module (I6A1=1,
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Fig. 5.8 Examples of graphic representation of fission product data,
tabulated by Graphic Processing Module (I6A3=4)
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Fig. 5.9 Examples of graphic representation of fission product data and
decay chains, calculated by Graphic Processing Module (I6A1=1,
I6A3=4)
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