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ENDF/B-IV FISSION-PROOTCT FILES: SUMMARY OF MAJOR NUCLIDE DATA

by

T. R. England and R. E. Schenter

ABSTRACT

The major fission-product parameters [ath, RI, f\(2* ^8» ^v« ^a» decay and (n,Y)
branching, Q, and AUK] abstracted from ENDF/B-IV files for 824 nuelides are summarized.
These data are most often requested by users concerned with reactor design, reactor
safety, dose, and otJ.er sundry studies. The few known file errors are corrected to
date. Tabular data are listed by increasing mass number.

I. INTRODUCTION

Two and ore-half years ago, a large task force

was organized to expand the ENDF/B fission-product

data from a 55-nuclide cross-section data set to a

comprehensive file which, at present, encompasses

data on 824 nuclides; these data include cross sec-

tions, decay parameters, and yields. Approximately

30 people from various industrial and government

laboratories have cooperated in this task. This ad

hoc group of people was divided into several subcom-

mittees working under the Cross Section Evaluation

Working Group (CSEKG) Fission-Product Subcommittee

Task Force to produce evaluated data for use in de-

cay heat and burnup calculations as part of the gen-

eral effort to produce an Evaluated Nuclear Data

File (ENDF/B).

The motivation for an expanded file began with

the need for a reference set of fission-product de-

cay data for calculating decay heating during "loss-

of-coolant accidents" (M>CA). However, the task

force members recognized the need for expanded fis-

sion-product microscopic cross-section data, ade-

quate for thermal and fast reactor analysis; improv-

ed fission yields; and detailed fission-product gam-

ma "line" data for a number of applications, includ-

ing absorption buildup, waste disposal and fuel man-

agement, shielding (spectra), fuel integrity (gas

content), and the buildup of radiologically hazard-

ous and toxic products.

A complete listing of the decay and cross-sec-

tion files requires several thousand pages. In this

report, we have listed the parameters of interest to

many users in a compact, readable forcac requiring

less than 30 pages. The format of this listing was

originally designed as a quick reference to decay

data in early versions of the file (457) for use in

data testing and as an aid in forming the nuclide

chains. However, this data listing has proven to be

a useful reference for the occasional user unfamiliar

with ENDF/B formats and for particular applications

requiring subsets of these data, such as in dose

studies. A more extensive, detailed data listing

will likely be issued by Brookhaven National Labora-

tory (BNL) as part of the ENDF/B-IV documentation,

organized for biomedical and reactor uses.

We have included thermal cross-section and reso-

nance integral data derived from the ENDF/B-IV files

and thermal capture branching data which are essen-

tial to the use of these cross sections but which

are not in ENDF/B-IV. We have also included a list

of internal conversion electron energies (as frac-

tions of the transition energy), a comparison of av-

erage energies and Q values (calculated fron the de-

cay spectra) with the tabulated values in ENDF/B-iV,

and a list of known file errors found to date. The

yield data and decay spectra are not deluded in

this report.

The summary data in Table VII form the core of

this report.



II. ENDF/B-IV CONTENT

The ENDF/B-IV fission-product files contain ap-

propriate data for 824 nuclides. Of these, 181 have

cross-section evaluations (capture, elastic, inelas-

tic, and total from 1Q~5 eV to 20 MeV). Thirty-six

nuclides have other cross-section evaluations such

as (n,2n), (n,t), (n.n'p), (n,d), etc. The radia-

tive capture cross sections were identified as being

sufficiently comprehensive for detailed estimates of

absorption buildup in any contemporary reactor. One

hundred eighty nuclides have experimental data on E~

end-point energies and y "line" data (energies and

intensities). Some of these nuclides have several

hundred resolved gamma lines, but the average cumber

per nuclide is 31 gaana energies and 9 beta end-point

energies. All radioactive nuclides (711) have eval-

uated data for the average 8'energy (Eg), total Y

energy (Ey), half-lives, branching, and other data.

These data should be adequate for surma t ion calcula-

tions of decay heat and, probably, the Y spectral

shape. These tiles contain approximately 300 000

data entries. In addition, there are ten sets of di-

rect fission yields for six fissionable nuclides for

one or more neutron fission energies (-12 000 en-

tries). Each set contains more than 1100 yields and

appears with the cross sections of the fissionable

nuclides in the "General Purpose File."

Tables I and II summarize the number of nuclides

having data of various types; the sumaary of fission

yield types in Table II is included for completeness.

It should be noted that isoneric states, but

not ground states, in ENDF/B-IV files do not Include

states having half-lives <0.1 s.

Table VII contains the summary of fission pro-

duct parameters (a's, Ty2*
 EB' EV> b r a n c n i nS frac-

tions, etc.) in the format described in the follow-

ing section. In this table, the nuclides are group-

ed by mass number, A, beginning with the smallest

value, and by increasing Z value for a given value

of A. (This is not the same as the "MAT" ordering

as given on the ENDF/B-IV files which are ordered

on Z then A.) In the table, any isomeric states

follow the ground state for a given Z, A.

In these tables, we have included the resonance

integrals (Ecut • 0.1 eV and T » 0*K) and the ther-

mal radiative capture cross sections at 0.02S3 eV

fox the 181 nuclides having cross-section dafa«

These values appear in (File 1) comments in ENDF/B-

IV. For four nuclides, 87Sr, 113In, 115In, and

Te, we have used subsequent, more accurate calcu-

lations of their resonance integrals. In most cases,

the resonance parameters are taken from the BIJL re-

port BNL-325 (June 1973) with adjustnents in back-

ground, consistent with experimental uncertainties,

to give experimental thermal values and resonance

integrals (1 a). For most users (thermal reactors),

these are the cross sections most often requested;

these values are sufficient for determining the im-

portance of (n,Y) coupling in forming nuclide chains.

In addition to the thermal and resonance inte-

gral cross sections, branching cross sections are

given. These are needed for those cases where the

(n,Y) reaction could create an isomeric state. These

data are not included in EKDF/B-IV. The fractional

amounts of thermal and resonance capture leading to

isomeric states are essentially identical. There-

fore, we have incorporated a preliminary compilation

of branching cross sections into Table VII in the

form of (n,Y) branching fractions where the branching

could produce isoneric states.

The -remaining data in Table VII were processed

directly from the six ENDF/B-IV tapes except for cor-

rections noted in Sec. V of this report. Corrected

data are flagged in Table VII to indicate differences

from ENDF/B-IV values.

The total Sanaa energies listed in the EKDF/B-

IV files (and Table VTI) are actually transition en-

ergies and therefore include any internal conversion

energy. This is discussed in Sec. VI.

III. FORMAT OF DATA INCLUDED IN TABLE VII

The column headings of Table VII apply to the

first line of data for each nuclide; if there is

more than one decay mode, or if capture cross sec-

tions are in the files, two or nore data lines are

used. The listed data per line is:

Line 1:

Symbol - charge, chemical symbol, mass, and state

Identifier (blank for ground state, H,N for

first and second isoaeric states).

ZZAAAS - mineric ID - 10000*Z+10*A+S, where S - state

(0,1,2,... for ground, first, and second

isoaeric states).

H»lf-lifc - decay half-life in seconds.



E-Beta - average beta energy per decay in eV.

E-Ganma - total gamma energy per decay in eV. (In-

cludes internal conversion energy; see Sec.

VI.)

E-Alpha - average alpha energy per decay in eV. (In-

cludes recoil.)

RTYP - type of decay (defined below).

RFS - state of daughter (0.0 for ground state, 1.0

for first isoraeric state, etc.)

<i - Q value in eV for the decay mode.

Branching - branching fraction for decay node.

AWE - atomic: weight racio.

NDK - nunbe; of decay modes.

MSP - number of types of spectra.

MAT - material number running from 1 to 825 (HAT

251 removed from files).

Line 2,

If there is more than one decay mode (NDK > 1)

the RTYP, RFS, q-value, and Branching are listed

(one line per mode).

Last line:

(n.Tf) cross section [oth = o (E-0.0253 eV)],

resonance integral, and (n,y) "branchings" are list-

ed. (One hundred eighty-one of the nuclides have

cross sections in various detail. For these, the

cross sections at 0.0253 eV and resonance integrals

are listed under the E-Beta and E-Gamoa columns. In

addition, the suggested (n,Y) branchings to the

ground, first, and second isomeric states are list-

ed, as described in Sec. II.)

The RTYP decay mode identifier has the follow-

ing meanings:

RTYP Mode of Decay

1.0 6"

2.0

3.0

A.O

5.0

6.0

6+ or EC

Isoueric transition

a

Delayed neutron (8~,n)

Spontaneous fission

IV. COMPARISON OF CALCULATED ENERGIES USING ENDF/B-
IV SPECTRAL DATA WITH ENDF/B-IV TABULATED VALUES

ENDF/B-IV files contain beta end-point energies

(Es ) and relative intensities (ID ) , gamma energies
Pi Pi

(Ey ) and relative intensitities (I ) , and other,

limited spectral data for 180 of the 711 radioactive

nuclides. Each such spectra also contains a nornal—

ization factor (F). The average beta and total gamma

energies tabulated in the files for these 180 nu-

clides are calculated from Eqs. (l)-(j):

\ " IOOZ^EY± S«
C ± 1 1

i5o

, 2W^ + 8WQ + 10

iT 2

(1)

(2)

(3)

where

X
u 0.511 x 10°

2
is the beta end-point energy in m.c units and f.(Eg )

is the approximate ratio of the average beta energy

to the beta end-point energy, as derived in Ref. 5

and later reduced to the simpler form of Eq. (3).

As noted in Ref. 1, the simple form of Eq. (3) agrees

with an exact averaging for allowed and first forbid-

den energies within a few percent (<3) for the fis-

sion-product nuclides and decay energies of interest

here. (For a few cases of first forbidden, unique

transitions, the f. values obtained from Ref. 6 were

used.)

In a few cases (38), the files contain internal

conversion coefficients (C ) which can be used to

calculate the internal conversion energy in Eq. (4)

""Ice 100 yx \ \ •

Fcr ENDF/B-ZV, the listed value fev the total gama

5 . includes ̂ Icc-

As a partial check on the final ENDF/B-IV files,

we have computed the averages of Eg and
\

(and the

Ej component) along with the average neutrino ener-

gy [obtained by replacing f± with (1 - fj) in Eq. (2)].

In addition, the Q value was calculated using Eq. (5)

V (5)



The spectral data in ENDF/B-IV are not separated on

the basis of the decay Bodes; therefore, Eq. (5) is

the total energy per decay. If there was more than

one decay node, the values from Eq. (5) vere conpar-

ed with Q values weighted by the decay branching

fractions. The Q values in ENDF/B-IV were generally

obtained from mass law compilations, * cot the spec-

tra data, and a conparison with the calculated val-

ues serves as a check on the self-consistency and

possible source of error in the Q values or spectral

data.

The comparisons of Eg and E~ show that the

calculations differ from ENDF/B-IV values by >0.01Z

in only 23 cases, and by >1X for 10 nuclides. For

the three nuclides 85Kr, 90Sr, and 9 0 mY, the I. dif-
p

erences are -10.1, -12.9, and -10.6%, respectively;

these three nuclides required first forbidden unique

shape corrections to the calculated Eg. Except for

™Ph, only these three nuclides show differences

exceeding 57.. The \h nuclide is a special case;

the normalization factor given in ENDF/B-IV is zero

and there are typographical errors in the gamma in-

tensity data. In order to force agreement with the

total gamma energy, after correcting the typographi-

cal errors in the spectra, the value of F should be

0.018535.

In Table III, the percent differences of the

calculated Eg , ¥ , and Q from the ENDF/B-IV val-

ues are listeS forC69 nuclides; of the 180 nuclides

having spectral data, only these differed by more

than 1% in one or more of the three calculated ener-

gies; the majority are due to Q differences.

The calculated Qc values using Eq. (5) are com-

pared with ENDF/B-IV Q values (weighted by branching

fractions) in Table IV.

Thirty-one of the 180 nuclides having spectral

data have calculated Q values which differ from the

tabulated vales by > 3%. (Approximately 158 of the

180 nuclides have tabulated uncertainties in the

ENDF/B-IV fixes; for 63 of these, the calculated Q

is outside the ENDF/B-IV uncertainty. These are

identified with an asterisk (*) in Table IV.) The

Q difference exceeds 52 in only 12 cases and 10Z for

the following 5 nuclides: 13OnlSb, 133Sb, 1 2 9 BTe,

1 3 6Cs, and 152mPm. Except for l 3 6Cs, these have

been corrected for this report (Table VII) as noted
152in Sec. V.- The last nuclide, T"m, was particu-

larly discrepant (-34Z). The beta spectra for this

nuclide is not veil known and the files list only

the nost '-'ifleant transitions. The £e should be

-0.9 KeV, or larger, rattier than -0.4 MeV.

V. FILE ERRORS

Sone corrections have already been cade in the

first issue of EKDF/B-IV. Comparisons of decay en-

ergies and Q values, as in the previous section,

resulted in an additional 13 nuclides still requir-

ing file corrections. These are listed in Table V

along with corrections.

Twelve of the thirteen corrections are incorpo-

rated into the data summary in Table VII. Table VII

values differing from ENDF/B-IV are flagged.

VI. INTERNAL CONVERSION ENERGIES

The ENDF/B-IV fission-product data were compiled

for use in calculating total decay heating and ab-

sorption. Neutron cross sections, fission-product

yields, and the average absorbable decay energies

were therefore emphasized. Other applications, such

as dose z d the analysis of some decay heat experi-

ments now in progress that separate the beta and

gamma heat ig, may require more detailed decay data.

In partic-'ar, as noted in Ref. 1, there is a need

to r ..a the internal conversion coefficients, and

tuis is expected for Version V in addition to other

increased detail on decay data. ENDF/B-IV files now

have coefficients for 38 tiuclides; more information

is needed.

As noted in Sec. IV, the total gassa energy in

Table VII is actually a transition energy; it in-

cludes any internal conversion energy. In order to

extend the usefulness of Table VII and to provide

the user with some guidance on internal conversion

energies, we have tabulated in Table VI the fraction

of E which is actually internal conversion energy.

Most of this table is abstracted from Ref. 9. Frac-

tions for the 38 nuclides having coefficients in

ENDF/B-IV have been calculated and included; these

are identified in Table VI. The conversion energies

generally include the associated x rays.

The internal conversion and total giau energies

Tobias tabulates are calculated using his compilation

of transition energies and intensities and the con-

version coefficients of Ref. 10. Although Tobias*

internal conversion energies arc More coaplete than

values in ENDF/B-IV, the actual energies in his COB-



pilation are not necessarily consistent with ENDF/B-

IV energies. Of the 1S4 nuclldes listed In Table VI,

6 are not Included In ENDF/B-IV (102Rh, 102"Rh, 103Pd,

X 2 6 I , 1 3 2Cs, and 1*6Pm) and, as Is evident from

blank columns in Table VII, 13 of the ENDF/B-1V val-

ues are not Included In Tobias' listing. Eight of

the remaining nuclides have transition energies

which differ by an order of aagnltude, or •ore, from

ENDF/B-IV (U3Ag. U 3 oCd, 118»ln. 119"ln, 1 2 1 nIn.

12*BSb, 2*nSb, 1 6 6Ho), and an additional 18 differ

by a factor of two to ten. Most of the remaining

nuclide transition energies are in reasonably good

agreement, and the fractional values of Table VI

should therefore be adequate for most users.

VII. CONCLUSION

This report was prepared f ir use as a conveni-

ent reference to a comprehensive set of data for nu-

clides which are generally classed as fission pro-

ducts (29 *"' Z < 63). It contains an abstract (Ta-

ble VII) of the nuclide parameters most often re-

quested by users, and should be of utility as a

Rulde to nany users desiring tsore detail for par-

ticular nuclides from ENDF/B-IV files. The general

content of ENDF/B-IV has been summarized in Tables

I and II. Table VII identifies nodes of decay and

those nuclldes having (spectral data, in addition to

listing nuclide decay nnd cross-section data. This

table is complete for the types of data summarized

(I.e., if no cross sections are listed, there are

no cross-section data for the nuclide In ENDF/B-IV).

File errors noted in Sec. V have been corrected in

preparing Tabxe VII.

Two types of data not given or incomplete In

EKDF/B-IV have been Included. As an aid to the user,

the (n,Y) branching fractions are listed In Table

VII, and the conversion election energies arc tabu-

lated In Table VI as a fraction of the gamma (tran-

sition) energy.
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TABLE I

FISSION PRODUCT FILES: GENERAL CONTENT

Type. Co—ent

Total nuclldes in the Decay/Absorption File
(stable + unstable)

of these

711 Unstable
113 Stable
701 Ground states
117 1st excited state (Ti/2 > 0.1 s)

6 2nd excited state (T1#/2 > 0.1 •>
57 Delayed neutron precursors (have Pn values)
6 a decay (T1/2 > 10™ y r)
17 S* decay
180 Line data (Y energies. Intensities, and

6 end point energies)
181 0(£> 10-5 eV » 20 MeV

Total Y-decay. average 6 and a energies,and branching frac-
tions are given for all unstable nuclldes.

TABLE II

EKDF/B-IV FISSION YIELD CONTENT
(MASSES 72 * 167, CHARGES 26 * 70)

Independent yields are given for each of the following ten
cases:

No. of
Yields

1130

1130

1146

1146

1097

1130

Fissionable
Kuellde

238O

239Pu

233U"

232Th

Thenul

X

X

X

X

Fast

X

X

X

X

14 MeV

X

X

NOTE: Yields are in the General Purpose File with the cross-
section data for each fissionable nuclide. Decay and
cross-section files for the fission products appear
together on six Mgnecic tapes. The Ceneral Purpose
File also contains decay data for 18 nonfisslon pro-
ducts, 16 being actinidea.



TABLE I I I

PERCENT DIFFERENCE OF CALCULATED AND EKDF/B-IV ENERGIES

NIlCLIDE BETA GAMMA Q MAT
32-OE- 79 2 .7448E-04 1.9892E-03 4.7759E*OO S8
33-AS- 80 *.0677E-05-3.7l92f-03 2.2196£*00 73
33-AS- 82* 7.2115E-0S 2.24Sir-04-1.4771E«00 76
34-SE- BJ -2.9167O04 5.9450E-04 4.6S31E*00 95
36-K°- 8S -1.0136E»01 3.0188E-02-1.2631E-OS 138
36-K - 00 3.0660E-04 7.9469E-04 3.6924E«00 144
3fi-«H- 91 -6.6009E-0b 6.8I35E-04 3.9607E*00 145
3*-K«- 92 U2599F-04 6.I166E-04 1.263S£*00 1*6
37-RH- 6* *.26S*F>0* 8.2S31E-04 I.2009£»00 158
37-«-»- 90 -I.47<,6E-0* S.7360E-04 1.4906C*00 159
37-rtrl- 90M 3.7571E-05 7.6329E-05 1.973'*£*00 1̂ 0
37-WH- 91 -7.7900E-0<> 3.2S63E-0* 2.*1T9E»OO 161
3R-SA- 84 -2.6695E*00 0. 0* 17b
37-r(4- 92 -4*1619E-0S 9.0829E-04 1.2<.36E»00 162
3H-SH- 90 -I.2«fiC£»01 0 . 0 . 177
39- V- 90H-1.060ifC*01 7.4495E-04 9.9419E-03 195
39- V- 9! -2.6235E*00-9.02?6E-02-6.2S50E-02 196
39- V- 97 2.d7AlC-04 C. 2.?500E*00 204
40-ZM- 97 2.76K5C-05 1.7076E-04-2.9961E*00 223
i.l-Nrt-100 2.7»»*7E-0S 4.ft797E"C4 3.4366E*00 249
<i?.H0- 99 -4.097AE-04-U6599F-03 1.4flllF*00 269
42-MO-lOl -».39t9E-04 2.2581E-03 3.4777E»00 271
43-TC-102 -1.76f>ftE-04-9.99l4E-02-5.2<U0C*00 290
43-TC«IO2M»2.957?E-O5 2*9894F-04-1.8667E»00 291
<.<,-Kij-10S 1.0703E-03 1.1740E-03 2.48B5E*00 314
44-ttO-106 3.8099E-03 0. -1.0152E*00 315
45.RH-104M GAMMA NOHMALIZATION X 0 333
45-KH-1Q7 4.1832E-04 1.6172E-02-2.S466E*00 338
45-RH-I06 3.4277E-04 3.9059E-03 7.3451E*00 339
46-PU-10V 8.2231E-04 I.0792F*00-1.7634E-03 364
46-P0-111M 2.1737E-04 t.1616E-03-1.1504E*00 36A
49-IN-120 3.9735E-f4 tt5366E-05 4.e483E*00 461
50-SN-125M S.9857E-J4 8.5709E-04-2.460SE*00 497
50-SN-128 <..59fl7E-0» 4.8951F-04-4.3679E»00 SOI
51-SH-125 -2.64S2E*00 3.S4I1E-05 4.6129E-01 S18
51-SM-124 2.6998E-04 2.84?3F-04-1.7217E*00 522
Sl-Sd-129 1.1731E-03 7.7591E-04-2.7130E»00 524
SI-SH-130M-1.1613E-04 2.82?0E-04-1.35S9E*01 526
31-S^-lJl -6,8157E-0S 1.6tiOlf-04 3.3769E*00 527
Sl-Sd-132 1.0l07E-04-2.9A5ir-02-2.7614E«00 S2«
<%1-SH-132M 1.9474E-04 8.3391E-04-3.1042E*00 529
51-S-J-133 -3.1393E-Ob-9.13I1F-O4 l.S971E«01 530
52-TE-|29M-2.171?F-03 5.4827E-01-1.0196E*01 549
52-TE-131 I.7740E-Ob 1.174aE-02-4.S9iSE»00 551
S?-U-132 -1.1757E-03 1.7694E-03-4.2367E»00 553
5?-TE-133 6.8036C-04 3.8290F-04 l.B239E*00 554
5?-1£-134 2.19t)5E-0J-U9244E-04-6.1786E*00 5S6
53- 1-132 8.4542E-05 3.0953E-04 1.1408E*00 571
53- 1-133 7.07??E-04 7.8874E-03 1.0093E*00 572
53- 1-134 -2.5812E-05 1.8022C-03 4.7493E*00 574
S3- 1-135 1.2609E-03 3.0077F-03-3.«346E*00 576
54-XE-131M 0. -2«ll?9r-03 2.£000E*00 593
54-AC-13* ».8673E-04 3.4517r-03 1.64l6E*00 604
5S-CS-136 3.B841E-03 3*4464E-04 1.3737E*01 618
5S-CS-13BM 1.1397E- "• 6.6677E-05-9.9627E»03 621
55-CS-140 4.2475E-«b 2.4339E-03 2.4425E«00 623
56-bA-14l 7.7233E-04 2.1PS2E-03 3.3463E«00 6*4
57-LA-140 1.0555E-03 4.191U-O<l-5.I363E«00 658
S7-LA-142 4.0a2flE-0o 9.3736C-04 7.3065E»00 660
5R-CE-145 2.4325E-04 4.2966E"03-4.5409E*00 679
S8-CE-14b -J.5781E-03 l«2829E-03-3.3052E»00 680
59-Pi«-144M-1.5544E*00-7.3665E-03-1.9835E-03 697
S9-P4-146 4.6263E-04 2«2564E-03-4.7779E*00 699
60-N0-14? -1.3405E-03-3*6071E-03-5.9412E*00 71«
60-N0-149 1.0383E-03 l»7705E-03-4.0G23E»00 720
61-PX-147 4.79R6E-O3-2«6400E*00 8.9087E-02 733
61-PM-I48 -2.1991E-04 A.0U2F-04 1.0602E*00 734
61-PK-151 -9.6493E-04 1.854OE'O4 1.6246E*00 738
61-PM-lS2M-3.9179E-04-2.84f>«E-OS-3.4860E»01 740



TABLE IV

COMPARISON OF CALCULATED Q-VAWES

t
i

?3
4
5
6
7
A
9

10
11
1?
13
!4
'.5
J6
17
1«?
19
?0
31
?2
?3
?4
?5
'.*>

?n
?9
30
31
32
33
34
35
36
37
38
39
40
4 1
42
43
44
45
46
47
48
4 9
50
51
52
53
54
55
5 6
57
58
59
60
6 1
62
63
64
65

• 50
7 1
7 4
7S
7*

• 9*
• 9A

97
1 1 *
11?
I I P
11<J
1?1
13»
139
1 4 1
1 4 ?
!4">

•144
• 14«;

1 4 *
157

•15"
•159
•16«
•16?

16?
17*
1 7 7

• 17a
179
lPn
i n *
194
195
19ft
I <»7
19a
19O

• 2 0 1
20?
204

• 2 1 6
?21

*?.?•*
?25
240
2 4 )
2 4 1
244
24<?
246
?47
24fl

•240
25?

•26O

•271
27?

•287
289

•290
29-|
2 9 1

•31?

NUCtlW-

??-fif — 79
Jf"UL ' ^

33-AS- <J0
J3-AS- «U
33-AS- a?

34-St- «3
J4-S£- *3"<
J4-SE- *4
35-B9- Hi,
i S - d * - A4N
3S-SW- «5
jq-Hft- «b
J5-*>?- 47

j fc -Kf t - rt7
3f , -KP- <)«<
J6-<t ' ' - 19
jfc-Krt- 90
i6-K<*- 91
3f>-KW- 9?
37-fttj- rtS

37-^B- 89
J7-RH- 9fi
J7-RB- 90»»
37-RH- 91
37-RH- 42
3R-SK- RO
3«-S«- 90
3B-Srt- 91
18-SK- 92
38-SR- 93
W-5B- 94
19- Y- 90
39« Y- 9(>M
39- Y- 91
39- Y- 91M
39. Y~ 92
J9_ Y- 93
39- y- 94
39- Y- 95
39- Y- 97
40-ZR- 90M
4Q-ZR- 95
4 0 - Z * - 97
4Q-ZR- 99
41-NB- 95
41-N8- 95M
41-NB- 97
fJ-Nfl- 97M
41-NB- 98
41-N8- 98M
41-NB- 99
41-N8- 99M
41-NB-100
41-N8-1O1
42'i40- 99
42-M0-101
42-MO-102
43-TC- 99M
43-TC-101
43-TC-102
'•3-TC-102M
43-TC-104
44-RU-103

1,

•%

7
1 7

3
i 3

1
4

1 4
?
7

6
f.

1 %
3
r*

4

4
*
h,
5.
4 ,

6 i

6 ,

5,
7 ,
1,
5,
?,
! ,
4 ,

3 ,
?,
f>,
1.
5.
3.
2.
4 ,

4 .
5.
?.
1 .
1 .
4 .
9 .
? .
1 .
7 .
4 .

4 .
6 .
4 .

O-CAL.

,13J<;< *u6
.flCtX/^'06
.?ooir*06
.0936»-*06
.744SI*06
.94^S>- »06
,fit7?. »0«i
.667o^" *0f>

.471b"*06
, l lS?^*0b

Af.1 3r". n*
4 *• *J * J r- ~ ^ "
,^7^'JF*O5
,456-*F *0S
,9997f*06
,13lo^*06
.9606^ *06
.55!><>r *06
,36a4f*o-s
.(i43'>*"«06
,300Jr*06
.•53^^r*06
,41^2^*06
,?306t*06
,3173r>06
.6733**06
,4r-94r«0A
.4600'. •05
,3530^*06
,93UOt:*06
,1500':*06
,J829F»06
,2794f*06
,a449F*05
,S440f*06
,«;S15n*05
."S229F.06
>fl90«'-:*06
,90^or*06
,4297«:*06
,7350|7*06
,3148r.*06
,123o-.*06
,97l4t*06
,4937e*C6
2584i-:*05
354bF*05
944bi*06
4270F*05
3417P*O6
575B£*06
6997F-*06
•J00O?*06
516Sr»06
60U(>E*06

1.251dF*06
2 .
9 .
1 .
1 .
3 .
4 .
4 .
7 .

<»212fr*06
00006*05
4274€*05
6312E*06
9308F*06
36696*06
2510F*06
2639E+05

vs ENDF/B-IV TABULATIONS

Q PCX. ' j t F .

u 11AAF+06 4 7/59t*OO

6.0000F*Ot 2.?196t*00
?.eOOOF*06 C.
7.?000r*0c 1.2<?S4l-0J
7.?000F*0»>-l .4771C.C0
).^7ACE*06 4.6*T31>*00
3.920(»F*06 7.5291'.-01
l.«100**C«i 4.?->4l--01
4 . 6 70«SP*0':>-6. j"<S4t.-02
<».a70fte*06-3.?r?74t-02
^.4950«T*06-9.4190^ -01
?.->OO0t-*C*> ?.Sf>l9'.-01
h.<;?64r*nft-9.9h9ir -m
r j f ^ t y 1 ! »̂  ̂ ^ • / • ' * +JWJ * Jl" U »

<>.P720F*OS-1 .2631r-05
^.4601F.*OS-3.70|?^-02
3.a-»10P»06-8.4690t.-03
2.9300E*06 «5.4'»7et-02
4.O30Cf*0t 6,6^1«»!--01
4.3930F*06 3.6924c*00
t>.12MSf*C> 3.9607t*00
5.96766*{i6 l.2t>35t*0C
•5.10006*06 5.8/34'-03
4.48606*06 1.2OO9f'O0
6.3<i00f*06 1.4V»06i.*00
6.1100F*06 1.9734£*00
=;.6800F*06 2.4i/9t*O0
7.^791E*06 1.2436f. *00
1.4S94E>06 0.
5.4603E*05 0.
?.36?6E*06-3.8033--01
t.93OCS*O6-1,7M37t-03
4.1500^*06 8.2120^-06
3.35006*06 9.8l8St-01
2.?795E*06-3.0901S-.-03
S.S482F.05 9.9*19L-03
1.54506*06-6.2bS0t-02
5.5557E*05-7.5«»05t-02
3.6230E*06-2.5**S4«--03
2.8900E*06 2.649|t.-02
4.n600lf*06 9.3708r-01
4.4300e*06-6.7720*>03
S.60886*06 2.2S00K*00
?.3i87£*06-1.6777*->01
1.1209E*06 2.4369h-01
2.0323E*06-2.9961£*00
4.S0006*06-1 ,«»000t-01
9.?.560E*05 2.59291-02
2.3560E*05-6.0000t-02
1.9330E*06 6.1002t-01
7.4300F«05-4.0000b-02
4.3000E*06 9.6939E-01
4.6000E*06-5.2622t-01
3.7000E*06-6.9b34t-03
4.300CF*06-7.6297t-04
6.30006*06 3.4366£*00
4.60006*06-1.3043t-04
!.?335E*06 1.481If*00
?.8230E*06 3.4777t*00
9.0000E*05 0.
1.4263E*05 7.6294t-02
1.6320E*06-S.0324t-02
4.15006*06-5.2810L*00
4.4500E*06-1,8667E*00
4.?500E*0r> 2.3933E-02
7.?2006*05 6.0746E-01



H4T NUCLIOE 0-C4L. Q PCT. U I F .

I.-RO-105
|>-^M-Id6

*fi 11*. 44-HU-I07 -).16JOF*O'. '4.15OCE*Oft 4 .
Mi 117 <.4-<>:J-10rt 1 . 3 1 H > F » 0 6 ! .120OE*O6-l .
•»O 331 4S-HM-JJ3M -*.97e0F*04 1.«>7eOF»O4 0 .
71 33? 45- *n- | ' j4 ?.4370t •06 2.4430F.*06-2,
7? 331 4S-i*«-!04M G»K4i N0R4*LlZATI0M = 0
73 3"i4 ".C.^H-JJS 5.64Stlc*35 S.*i550*r»0 t5-l.
74 33S 45-»«-105M 1.?97(Jr*QS 1.2973F*05 0 .
»5 13*. 4«5-«n-10h T."540iJc»0A 3»S*»OOF*06-7.
76 337 •»*-»«-106M 1.4300'*Q6 3.*300F»fi6 l.005-ifc-03
77 33« 4S-P^-»0 7 J.*
/ S 33Q 4S-P«-li»«»
79 34n 4S-Hf-13b*
"0 14•» 4^-Wn-tJo
PI 14<, wS-^H-llaK S.S00b-«06 S.S000E*06 1.0364t>02

»»3 T.s »#>-»':}-|of«1i a.Hftvor«ns 1#<*8OOE*CS 0.
84 I * . ' <«fe-PU-lll
"S I^a 4A-PIJ- l im ,
"6 3»a 47-40-1?VM i
-7 »391 47-40-111 1,331l'*06 1.0280E»06 2.9785t-01
-H V*p •»7-A<»-lHH A.SG00^*04 *-.S00OF*O4 0.
-9 31> 47-43-11*
«0 4S* 49-lN-ll>< '
'i\ 457 •*'-»-2N-llfiM 4.23J« t :*06 4 . ? 0 0 0 F » 0 6

i9-I'«-
04

r<-l 501 -56-S^-l
<*9 50* S-}-S\-l

KO
1.1
1 )2
1"3 S?T ->1-SB- !?HH 4.2930^*06 4.?i>lflE»0ft 7.50891.-01
1^4 »S?6 >Jl-Sd-l?9
li'S «5?S -sl-SM-130

1>>7 »S?7 S l - S d - l i l 3.S0i0t »0* 3.3»»7<if •On 3.3'69fc»00
I S S?« il-SH-132 '
1:9 SPQ -Jl-Sn-nZM i
110 »S3? Sl-Su-133 .
111 S31 il-5h-lJ» S.<
112 53? -51-S1-134M H.49i>o) «06 «.4632E*06 S.b420.--02
113 »54T a2-Tt-l?S« 1.4j7-s'-»C5 !.4473E»0S-6.7479t-01
134 S4S SJ-TE-127 *..tJ53^-»0S n.Q3CCE*0S 3.«
IIS »54s 5?-Tf!29

117 «SS1 o2-r£-131

lie
119
l?0
1?1
l >y
1 r C
123
1?4
1?S
1?6
1 "̂7I C r

l?n
IS9
130
131
132
1T3

5S?
•5S1

SS4
S?=;

•<57«
•S71

S7?
•574,

C7c
• 5 7 *

577
S7a

59S
SQ(V

->?-TE-U? 4,
52-ft -133 ?,
J?-Tt -MW •«,

^3- 1-1)1 9,
"6 3- T-J32 3,
S3- 1-133 1,
'33- 1-134 4,

" J * 4 1 JHfi it
S3- I-13S S,
>1- 1-136 ft,

T 3 - 1-Mt.M f>,
•34-XK-131M I ,
i 4 - X t - U 3 4.
->4-Xt-l «3M ?«

,02«>J-*06 I

,01««C'r.»a«> -1

.?34«?r*0h 1
» 51 J > *Uft |

,5<lO<»r «0S <5
,6?0ri-- •Oh 3
,7444i - * t f6 1
,^47lr»06 4

» r 7 ,ir . . i t -*
i I T ' W^ *U^> .*

,S4Ui>* *0t> 2
, lOOCr +0<> 6
,?7 34--»06 ^
,*>754t*05 1
,?691f,0S 4

,02*>3f»0*> 1
..OS0OE*O5-4
,<»600E*C'> 1
i.?a42F»0*> 3

• 4'JflUr *VD"D

..fS-?44F*05-6
.S3OCE»O*> 1
.7274P*o^ 1
.ison£*o* 4

• ^7#ir.«c ft• 13 f ur *p^ u
• ft377t*0f>-3
• 3000-'»06-8
.'»O00lF«O'>-4
.<i393F*05 ?
,5>73nF.05-9
•3290F*05-9

,723or-03
, 2 3 6 7 L * 0 0

.B239h*00
,7500t-04

\ 7flAr * AH
• I *n*yK. * U U
,2»42t-02
• l40»t*00
.0C-V3c*00
,7-*93^»00

.6d46t*00
,4235r-0S
.215JL-01
.£QOOr.*OO
.1602t-02
.0000-1-02



175
1?6
137
1 3 *
139
1<VO
1«1
1 4 2
14"1

1 4 4
145
146
147
1 4 8
1 4 9
I S O
IS1
1^2
1S3
1S4
I i 5
1^6
I1-?
1^8
159
160
1 M
162
163
le.4
165
lf-6
167
if.a
169
1 7ft1 I V

171
172
1?3
174
175
176
177
178
179
I « 0

HAT

•601
6 0 ?
60 3

»604
•614

61S
• 61«

619
6 ? 0

•6?1
6 ? '

*6?i
»64r,

6 4 3
6 4 3

•644
64S

»6c5t!
6SO

•66fi
67<;
677
67«

«67q
6 « C
69";
6 9 *
6 9 7
6 9 ?

»69q
70ft
7 0 1
7 0 ?

•710
•7?p
* * / r f

731
•734
•73=;
•736
• 73R

739
•740

7 4 ?
•759
•779

MUCLIDE
•J4-Xt-1J5M
^ - X E - l 37
54-XE-138
S4-<E-l-»^
45-CS-l iu
S5-C-S-J34M
4S-CS-136
•35-CS-137
•?S-CS-138
-j«;-CS-!3^M
SS-CS-li«>
^5-CS-140
^6-^iA-137M
•if,_rtA-l3<>
S6-HA-140
S6-HA-l^f]
•56-dt-142
S7-LA-l*»0
S7-LA-141
S7-LA-142
oH-Ce-l-«l
bB-Ce-143
S8-Ct-144
SS-Ct-145
su-ce-i4<,
S9-PW-143
b9-P»<-l44

•J9-PK-145
5C5>Pj<-ii»fa

S9-°«-147
• ,9-o^-l48
S9-P»>-14>>
eO-NO-l<»7
40-NO-149

ol-PH-147
fej_PM-14fi
ftl-PM-j^aM
61-PH-149
61-PM-151
hl-PM-1^2
61-PM-152M
61-PM-lM
62-SM-153
6 3-EU-156

Q-CAL.
S.26»2ii*«)S
4.'J«»l<*f *06
2.a4b3F*06
4.9601F*06
?.07SHe*06
1.17fo0r*0S
2.55211-*06
5.476'^ *0S

4.-?26aF+06
4.?9?iF*06
6.4S39c*06
6.6217^*05
?.?<;S4r *06
1.0326f*06
3.1314F»06
2.W^^*06
3."577ir*06
?.4299F*06
4.84706*06

1.4^70F*06
3.1500^*05
?.3769r*06
1.04431-»06
9.3100^*05
?.9960r*96
6.04^7~*04
1.905U*06
3.8851^*06
2.70ul?*06
4.86<>Gf *06
?.9993F.O6
o.413of*05
1.6128r*06

^ ̂  *• o " " _ * un
2.?470f*05?.4911f*06
?,4784^*06
1.0700^*06
l . ' O n e + Ofe
3.6370P+06
?.3450f.*06
I.R004>r*06
8.0251F*05
?.4344iF*06

Q PCT. D I F .

5.?66?E«0'i 3.«<»00t.-02
4.3470E*06-l,1684t-01
2.8300F*06 5.7757--01
4.R800F*06 1.6416F.*00
2.0585E*06 9.8<«24c-01
1.3760E*05-1.162H!:-03
?.?439E.O6 K3737E*01
e>.4733E*05 6.7l63t-02
^ P8flnp*A6 P 41eil*-— 01
"5.3600E*06-9,9627E*00
4.'900F*06 1.7S25E-01
6.3300E*0ft a.442St»00
6.6l64E*0b 8.0u00t-02
2.?540F*06 6.33831.-02
1 .0350E*06-2.3421*:-01
3.0300F>06 3.3463t*00
2.?OOOE*06-9.1761t-01
3.7708E*06-5.1363t*00
2.4300E*06-3.l723c-03
'••5170F*06 7.3065C*00
S.P090E*05 1.8063H-02
1.4440E*06 2.0868t-Ol
3.1479E*05 3.1990^01
2.4900E*06-4.5409t*00
1.0*JOOE*06-3.3052t*00
^.3120E*Ob-?.1478E-02
2.9966E*06-] ,9933t--02
b.0498E*04~l .9835F.-03
!.P050E*0A 3.311R-03
4.0800E*06-4.7779E*00
2.7000E+06 3.3125t-03
4,A600F.*06 0.
3.0000E*06-2.4500t-02
A.9450E*05-5.9412t*00
1.6800E*06-4.0023t*00
"> /L6OAr*A6 (\ ?3P5r<*f11^_ v ^ ^ * yv ,~y O ^ ^ % r_ J C ^ ^ U A

2.24S0E*O5 8.9<,d7t-02
2.<f6SQF.«06 1.0602c *00
2.4541E*06 9.9036C.-01
l.0 724E*06-2.2500t-01
1.1880E*06 1.6248^*00
3.6000E*06 1.9448t-01
3.6000E*06-3.4860t*01
1,8000E*06 2.4570t-02
8.0360E*05-7.5351t-01
2.4530E*06-7.4349fc-01

"CALCULATEO 0 DIFFERENCE EXCEEDS UNCERTAINITY
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TABLE V

HAVING TYPOGRAPHICAL OX SUSPECTED ERRORS
IH ENDF/B-IV FISSION-PRODUCT FILES

1 2 6Sn

1 2 9 aTe

"Sb

X33,
Sb

136,Cs

138m,
"Cs

140,
La

1 5 2 n¥m

166,
Er

Corrected In
Table VII

yes

yes

yes

yes

yes

yes

yes

no

yes

yes

yes

yes

yes

Normalization factor (F) « 0 (F should be
1.8535 x 10"2), and typographical errors In
tpectra.

3.15569 io12 s.T 1 / 2

Internal conversion energy of 0.6682 x io5 eV
added to E .

Ey too small (Ey ̂  :>.0u x 106 eV). Change
normalization to 1.17717.

F - 1.7025 x io6 eV.

Ey too large (Ey s 2.5 x 10 eV). Change norm-
alization to 3'87351 x 10-1.

£ includes some Y energy from Ba.

iL too small (Ey ̂  2.6 x io6 eV). Change
normalization to 1.23827.

too small (EV. 2s 2 3 v 106 eV). Change
normalization

EV. 2s
to 1.03275.

Ey. too large (Ey ̂ 2.4 « 10 eV). Change
normalization to 0.96470.

Ig too small (Eg a 0.9 x 10 6 eV) and beta in-
tensities do not sun to 1.0. Change normal-
ization to 2.14551.

a(0.0253 eV) too large (a & 20 b ) .

ZZAAAS

320731
320751
320750
320771
3*0771
340791
350801
350800
340811
350821
360831
360851
370861
390891
370901
390901
390900
400901
400900
390911

INTERNAL CONVERSION

NUCLIOE

GE073M
GE075M
GE075
6E077H
SE077M
SE079M
8R080M
BR080
SE081M
BR082H
KR083H
KR085M
RB086M
Y 089M
RB090M
Y 090M
Y 090
ZR090H
ZR095
Y 091M

REM9)
E(JCC)

E(GAMMA)

0.9283
0.6001
0.0084
0.2*31
0.4799
0.9100
0.8304
0.6754
0.9106
0.9542
0.9879
0.1587
0.0178
0.0100
0.0016
0.0712

0.0032

0.0500

ENERGIES

EMDF/B-4
EUCCJ

E(GAMMA)

(0.1467)

(0.0014)
(0.0725)
(1.0000)
(0.0071)
(0.0017)
(0.0512)

TABLE VI

(EXPRESSED AS FRACTIONS OF TRANSITION ENERGY)

ZZAAAS

320930
380930
410931
410941
410951
410950
410971
410930
410991
410990
420990
430991
421010
431010
451021
451020
441030
451031
461030
451041

NUCLIOE

Y 093
SR093
NB093M
NB094M
NB095M
NB09S
NB097H
NB098
NB099H
NB099
M0099
TC099M
MO101
TC101
RH102H
RH102
RU103
RH103M
PD103
RH104H

REF(9)
E(ICC)

E(GAMMA)

0.0018
1.0000
0.9600
0.7439
0.002C
0.0199
0.3031
0.008O
0.2395
0.0023
0.1242
0.0171
0.0117
0.0014
0.0026

1.0000
0.6291
0.7680

ENDF/8-4
EUCCJ

E<GAMMA)

(0.0051)

(0.7368)

(0.0196)

(0.0333)
(0.1275)

(0.0008)
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ZZAAAS

451040
441050
45105]
45J050
451060
461071
46109]
47109]
4611)1
461110
4711)1
461120
471131
471130
4*U13l
471150
4H1150
49115]
49116]
491160
491171
491170
50117]
49118?
49118!
491191
501191
491201
491200
4912!]
501211
511221
501231
521231
51124?
51124]
511240
501251
511250
521251
511260
S31260
521271
531280
521291
521290
531290
S31300
531300
521311
521310
531311
S31310
54131]
501320
511321
511320
521320
551320

NUCLIOE

RH104
RU105
RH105M
RH105
RH106
P0107M
P0109M
AG109M
PD111M
PO111
AGU1M
PD112
AGU3M
AG113
CD113M
AGU5
C0115
UU15M
IN116M
IN116
IN117M
INU7
SN117M
IN118N
IN118M
IN119M
SN119M
IN120M
IN120
IN121M
SN121M
SB122M
SN123M
TE123M
SB124N
SB124M
SB 124
SN125M
SB 125
TE125M
SB126
I 126
TE127M
I 128
TE129M
TE129
I 129
I 130M
I 130
TE131M
TE131
1 131M
I 131
XE131M
SN132
SB132M
SB 132
TE132
CS132

RE*'(9)
E(ICC) .

t(GAMMA)

0.0853

0.7535
0*0140
0.0393
0.4200
0.3798
0.9613
0.2186
0.3185
0.9972
0.7944
0.699n
0.0530
1.0000
0.0042
0.0074
0.5051
0.0049
0.150S
0.4536
0.0283
0.5557
0.5557
0.0009
0.1326
0.9573
0.0180
0.0068
0.1900
0.9027
0.6926
0.1731
0.463?
1.0000
0.021?
0.0103

0.0589
0.755S
0.0098
0.0B8S
0.9955
0.3261
0.6883
0.2387
0.9625
0.1446
0.0109
0.2604
0.0573

0.0104
0.9835
0.023?
0.0097
0.0050
0.1597
0.0429

ENOF/B-4
E(ICC>
E(GAMMA)

(0.0034)
(0.8000)

(0.1846)
(0.0249)

(0.0233)
(0.0549)
(0.9815)

(0.9804)

(0.0358)

(0.2365)

?ZAAAS

511330
521330
541331
541330
511341
521340
S3134?
531350
541351
541350
561351
551360
541370
561371
541380
551381
561390
561400
581410
581430
581440
581450
5H1460
611460
591470
601470
611481
59149C
601490
611^90
601r10
611510
621510
601520
63152?
631521
631520
611530
621530
611541
611540
631540
621550
631550
621560
631560
631570
631580
631590
641590
631600
651600
641610
651610
661660
671660

NUCLIOE

SB133
TE133M
XE133M
XE133
SB134M
TE134
I 134M
I 135
XE135M
XE135
RA135M
CS136
XE137
RA137M
XE138
CS138M
8A139
8*140
CE141
CE143
CE144
CE14S
CE146
PM146
PR147
N0147
PM148M
PR149
NO149
PM149
ND151
PM1S1
SM1S1
PM152
EU152N
EU152M
EU152
PM153
SM153
PM154M
PM154
EU154
SMI 55
EU155
SMI 56
EU156
CU157
EU1S8
FU159
GO 159
FU160
TB160
G0161
T8161
0Y166
HO 166

REF(9)
E(ICC)
E(GAMMA)

0.001?
0.4330
0.9119
0.451?

0.4349
0.0236
0.1999

0.8403
0.0344

0.1504
0.O0OR
0.8338

0.1667
0.2327
0.1833
0.2979
0.0168
0.2311
0.0044
0.0296
0.3559
0.0363
0.0563
0.185?
0.1655

0.2b33
1.0000
0.0088
0.2598
0.0369
0.0364
0.3597
0.6683
0.0389
0.0394
0.0287
0.193S
0.2344
0.3645
0.0267
0.035S
0.0264
0.1333
0.3314
0.0503
0.0604
0.0921
0.7098
0.6938
0.6655

ENDF/B-4
EdCC)

E(GAMMA)

(0.8969)

(0.6275)
(0*0326)
(0.0520)

(0.1883)
(0.0614)

(0.0092)
(0.1007)

(0.1788)
(0.1741)

(0.1839)
(0.4457)

(0.037?)

(0.3309)
(0.6620)

12



TABLE VII

SUMMARY OF ENDF/B-IV FISSION-PRODUCT DATA

SYMBOL ZZAAAS
27-C0- 72 270720
28.NI- 72 280720
89-CU- 72 290720
30-ZN- 72 300720
31-GA- 72 310720
32-8E- 72 320720 INF

HALFLIFE
1.2266E-01
2.4193E*00
6*0022E*00
1.6740E*05
5.0760E*04

E-BETA
5.7309E*06
2.0044E»06
3,3422E*06
8.6000E*04
5,0100E*05

e-GAMMA
2.8481E*06 9.
l,2028E*06 0.
1.3489E*06 0.
1*4400E*05 o.
2.7200E«06 6.

SI0MA((0253)» RIt 81. 82. B3 9.8002E-01 l,1392E*00

27-CO- 73
2S-NI- 73
29-CU- 73
30-ZN. 73
31-GA- 73
32-0E- 73

270730
280730
290730
300730
310730
320730

SI0NA(.02S3)t RIt
32-6E- 73M 320731

27-CO
2B-NI
29-CU
30-ZN
31-GA
32-6E

74
74
74
74
74
74

270740
280740
290740
300740
310740
320740 INF

1.1551E-01
3.9355E-01
3,94S0E*00
2,3500E*01
1.7568E*04

INF
Bit B2. B3
5.3000E-01

1.0752E-01
6.4633E-01
5.7315E-01
9.8C0OE.01
4.9200E»02

4,7759E*06
3,4868E*06
2,2723E»06
1,71O2E*O6
4,4400E»05
0.
1,5000E«01
0.

0.

1.8886E*06 0
1.1862E4-06 0
7,4507E«05 0.
3.1900E»05

0.
6.991SE«01
6,7oOOE»O4 0

,00
2,5730E*0&
3,8U7E*06
7,6OS1E«OS
1,0700E*06

SIGMA(,0253)t RIt 81, B2, 83 3.8301E-01 6.1100E-01

27-CO- 75
2B-NI- 75
29.CU- 75
30-ZN- 75
31-8A- 75

270750
280750
290750
300750
310750

8.0160E-02
1.7963E-01
7.6657E-01
9.0000E*00
l«1400E*02

5,£117E»O6
4,050«E«06
2,8650E*06
2 7 4 E 6

32-GE- 75 320750 4,968oE»O3
32-8E- 75M 320751 4.8900E*01
33-AS. 75 330750 INF
SIGMA(,0253)1 RIt 81. 82, 83

28-NI-
29-CU-
30-ZN-
31-GA.
32-8E-
$IGMA(

33-AS-
34-SE-
SIGMA(

28-NI.

76
76
76
76
76

280760
290760
300760
310760
320760

.0253)1 RIt
76 " '
76

330760
340760

,0253)f RIt

77 280770

2.683BE-01
2.2110E-01
5,4000E*00
2.7100E»01

INF
Bit 82, B3
9,4680E*04

INF
Bit B2. B3

1.0281E-01

3,0966E*06
4.3e07E*06
l,3576E*06
(,6800E*06

0.
1.4197E-01
1.1367E*06
0.
8,500lE*0l

*.5l03E*06

2«1756E*06
e.2*B6E*06
8,4130E*05
2.8100E.06
0.
1.3*52E*00
3.5294E*05
0.
4,45l0E<01

2,8794E»06

0.
0.
6.
0.
0,

0.
6.

0.

E-ALPHA RTYP RFS
.0 0.0
,0 0,0
JO 0.0
.0 0,0
• 0 0,0

STABLE

0.
0.

3.3346E»06 0.
1.6770E»06 0.
1.7945E»06 6.
4.3026E+05 0.
3.0400E»06 0.

0. 0.

3.3S6SE*06 0.
2.3682E*0c 0.
l«6407E»06 0.
i * E

1.360QE*06 2.0900E«04 0,

4,3000E*05 3,S900E*04 S.
0. 1.3900E*05 0.

0. 0« 0.
4,2997E«00 6.i754E*01

1.0 0.0
1*0 0.0
1.0 0.0
1.0 0.0
1,0 1.0

STABLE

3.0 0,0

1.0 0.0
1.0 0.0
1.0 0.0
1.0 0,0
1.0 0.0

STABLE

.0 0.0

.0 0,0
1.0 0,0
1.0 0.0
1.0 0,0
.0 t.o
>.o 0.0
3.0 0,0

STABLE

1.0 0.0
1.0 0.0
1.0 0.0
1.0 0.0

STABLE

1.0 OtO
STABLE

1.43105*07
5.6100£*06
8.33QOE»06
4,5700E»05
3.990d£»06
0.

1.00000

1.2400E«07
9.0600E«06
6.1500E»06
4.5500E*06
1.4?30E»06
0.

1,00000
6.7000E»04

1.5740E»D7
7.U00E»06
'>.6000E»06
i>.2100E,06
5.SOOOE»06
0.

.62700

1.3780E»07
l.O*70E*07
7 9 E
5,BSooE»O6
3.3O00E»06
3.1<>1OE»O6
1.19OOE»O6
1.3900E«OS
0.

1.00000

8.5200E*06
1.1O1OE*O7
3.9100E*06
6.5000E«06
0.

.35200
2.9800E*06
0.

.80200

BRANCHING
1.0000E»00
l,O000E»OO
1.0000E*Q0
1.0000E»I)0
1.0000E»OO
0.

0,00000

1.00O0E»OO
l,0000E»OO
1.0000t>00
1.0000E*OO
1.0000F*00
0 .

0.00000
1.0000E*00

1.0000E*00
i.ooeoE*oo
1.0000E*OO
1.0000E*OO
1,OOOOE*00

6.
.37300

•000OE«O0
,0Q00F*OO
,0000E*OO
•000OE*OO

9.6000E-01
•OOOOE-02
•0000E*OO
,O0O0E*OC

0.

o.onoon
1.0000E*00
i.ooeoE*oo
i,opooE*on
1.0000E»00
0 .

, 0 P
l.OOOOf*OP
0.

AMR NOK NSP
7.1339E*91
7,1324E»G1
6.3615£*O9
7.1309E«01
7.1309E*01
7.1304£»01

0.00000

7.2333E+01
7,2320E*0l
7,3952E*09

3
7.2299E*01
7.2297E*01

0.00000
7 .2297E«01

7,3329E»01
3.*923E*oe
1.95B1E*1O
7.3294E«01
7.329ZE*01
7.3286E*01

0.00000

7,4323E»0l
1.0224E*09
7.4297E*0l
7.42B9E.01
7.42B3E»0t

7.4279E*0l
7.*280E*01
7,*278E»01

0.30000

5.4939E»08 1
7,S292E«01 I
7.S280E*0l 1
7.5276E.01 1

0.000C0
7,S27OE*O1 1

1*0 n.O 1,19O^*O? 1.0000^*00

0.00000

*,0751E*09 I

1
5
12
22
3«
48

0 2
0 6
0 13
0 23
0 35
0 49

1 0 SO

0 3
0 7
0 14
0 24
0 36
0 51

0 4
0 a
0 15
0 25
0 37

0 «
0 53
0 68

0 9
0 16
0 2«
0 38
0 54

0 69
0 85
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SYMBOL ZZAAAS HALF LIFE E-3ETA E-G4MMA

?9-CU- 81
30-ZN- 81
31-G*- 91
32.GE- 81
33-AS- 81

290810
300810
310810
320810
330810
34081034-SE- 81

34-SE- 81M 340811
35-8H- 81 350810
SI6M11.0253)t RI,
36-HR- 81 360810
36-KR. 81M 360811

38-IN- 62 300820
31-8A- 62 310820
32-8E- 82 320820
33-AS- 62 330820
33-AS- 62M 330821
34»SE- 82 340820
5I6M»<,0253l» RI.
35-8R- 82 350820
35-8*- 82H 350821

7.4469E-02
1.2937E-01
7.0528E-01
1.0100E.01
3.2000E.01
1.11OOE*O3
3,4380E*03

INF
Bit 82, B3
6.62?6E«12
1.3300E.01

1.3526E-01
1.5376E-01
4.6000E*00
1.9000E*01
1.3300E*01

INF
Hit 82, B3
l,2744E*05
3,6600E*C<2

4.3o06E«0<>
?.7593E*06
2,0S96E*06
1 . 6 6 0
6,0500E*0S
0.
.
2.6900E»QQ
0.
0.
3.7891E*0b
4.7596E*0&
1.2179E»O6
3.2109E.06
1.B192E*O6

4,S002E«02
l.*O0OE*05
2,7424E»04

0.
2.9658E»Q6 Q.
1.7208E.06 0.
1.1870E.06 6 .
0. 0 .
7.6000E.03 6 .
1.0300E«OS 0 .

0, 0 .
S.0199E.01
l,4000E»0S C.
1.9000E.05 0.

2.8307E*06 0 .
B.4633E.05 0 .
2,8809E»0S 0 .
2.9946£«06 Q.

0. 0 .
9.3362E-02
2.65O0E»06 o.
5.5881E.04 0 .

36-KR- 62 360820 INF 0. 0. 0
SI«MA(.3253)» Pit HI* 32, B3 3.0l62E*Ol 1.8578E»02

30-ZN- 63
31-6A- 63
31-8E- 63

300830
310830
32*830

8.3BS8E-02
l«4771E-01
1,9QOOE*00

4.6943E*06

3,0366E*06

33»AS» 63 330630 i,3500E*01

34-SE* 63 340*30
34-SE- 63H 340831
35-6R- 63 350830
36.KH- 63 360630

SIWA 1.0253) • Nil
36-KR. 63M 360831

31.8A- 64 310640
32-OE- 64 320640

l,3500E*03
7,Q000E*01
8,6400E*03
INF
&1» B2, B3
».6960C»03

4.4l66E»05
l.3ol7E*O6
3.2400E*05

0.

3.5314E«06 0.
2,6726E»06 0 .
2.0042E.06 0.

9,8446E*05 0.

8.5592E»06 0,
9.0933E»05 0,
7.3000E*03 0.

0, 0.
1.9l66E«02
4.1B00E+04 0,

9.8873E-02 5,16S0E»06 3,3800E»06 0.
1.2000E*00 ?.*212E*06 1.9135E*06 0.

33-AS- 64 330640 S.8000E»00 3.7612E*06 Z.lo36E*O6 0.

34-IE- 64 340840
3S-M* 64 350840
3S-6H- 6«M 350641

1.9800E*02
1.90B0E«03
3,4000E*02

5.3084E*05
1.2557E*06
B.«S54E*05

*.0770E*05 0.
1.7S27E»06 0.

fc 6 .

Rlryp

.0
•0
1.0
1.0
1.0
.0

3.0

UFS

0,0
0,0
0.0
0.0
ft.O
0.0
0.0

STABLE

2.0
3.0

1.0
1.0
1.0
1.0
1.0

0.0
0,0

0.0
0.0
0.0
0.0
0.0

STABLE

1.0
1.0
3.0

0,0
0.0
0,0

STABLE

1.0

1

1.0
1.0
5.0
1.0
L.O
1.0
1.0
1.0

0.0
0.0
0.0
0,0
0,0
1,0
0.0
0.0
1.0

STABLE

3.0

1.0
1.0
S.O
1.0
5.0
1.0
1.0
L.O

0,0

0.0
OiO
0,0
0.0
0.0
0.0
0.0
0.0

0

1,**1OE»O7
1.1S8QE*O7
7.4400E*06
5.6500E*06
3.8000E*06
i.SflOOE*06
1.0300E»05
0.

.09700
3.0000E»05
1.9000E.05

J.0630E«07
1.23S0E»07
3.5800E»06
7,2000E»06
7.2000E«06
0.

,87100
3.0900E*06
3.136OE*O6
4.6000E»04
0.

.55600

1.2920E*07
1.1410E»07
6.4900E*06
3.7501E«0S
4.8300E«06
4.5800E*06
3,57B0E*06
3.9^00E*06
9.1d20E*05
0.

1.00000
4.1800E.O*

1.3710E.07
7.54o6E*06
3.3864E»06
9.9900E.06
6,7577E»05
1.8lOQE*06
4.6700E.06
4.97ooE»06

BRANCHING

1.0000E»(iO
l.OOOOE*oo
1.0000E*00
1.0000E*00
1,OOOOE*00
1,OOOOE*00
1.0000E*00
0.

.9030(1
1.0000E«00
1,OOOOE*00

1.0000E«00
1,OOOOE«OO
1.0000E*00
1.0000E»00
1.0000E«00
0.

.12900
1,OOOOE»00
2.4000E-02
9.7600E.01
0,

,44400

1.0000E*00
1,OOOOE«00
9.98*0E-0l
1.6000E-03
3.&000E-01
6.*OOOE-01
I,O6OOE*OO
1.0000E*00
1,OOOOE*00
0,

0.00000
1,OOOOE»00

1.0000E*00
9.0400E-01
9.6000E-02
9.9870E.01
1.3Q00F-03
1,OQOOE*OO
1.0000E»00

1.66oor*oc

AWR

S.0269E«01
8.0253E»01
S.0241E»01
*,0798E«08
8.0227E*01
8.0223E.01
8.0223E*01
8,0221E*OI

0.00000
B.0222E«01
8,0222E*01

8.1249E«01
B.1237E*01
B.1224E»01
8,1220E»01
8.1221E*0l
6.12X3E*01

0.00000
8.1213E»O1
4.5325E*09

8,1210E»01
0.00000

3.9417E*(>5
B.2233E*01
2,0012E«08

8.2212E*01

B,2207E«01
B,2207E*01
8.2203E*01
8.22026*01

O.OOOOO
8.2202E*0l

8,3230E*01
8,3215E*01

8,320iE*01

9.3197E*0l
•,5087E*08
2.32B9E*08

NDC

(

1
<

(

<

<

( NSP

I 0
0

I 0
L 0
I 1
I 0
1 0
> 0

L 0
L 0

I 0
i 0
I 0
I 2
I 2
> 0

L 0
1 0

> 0

L 0
L 0
i 0

I 0

L 2
I 2
I 0
) 0

1 0

I 0
2 0

i 0

L 2
1 8
1 2

MAT

21
31
43
60
74
92
93
i!2

132
133

32
44
61
75
76
94

113
114

134

33
45
62

77

95
96
115
135

136

46
63

78

97
116
117
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SYMBOL ZZAAAS
33-AS- 8* 3J0860
34-SE- 88 340660

HALFLIFE
1.2993E-01
1.5000E+00

E-BETA
*.8035E»06
2,l005E*06

E-GAMMA
3,1029E*06 0.
l,6264E*06 0.

E-

35-BR- 88 350880 l,5900E*01 3.0672E*06 1.88UE*06 0.

36-KR- 88 360880 1.0080E*04 2.4858E*05
37-R8- 88 ! rOIBO 1,0620E*03 2.0B26E«Q6
38-SR. 88 3*0080 INF o.
SIGMA(,0253)» Rl* Bit 62, B3 5.7996E-03

2.2118E*O6 0*
6.7392E*05 0.
0. 0.
1.1860E-02

33-AS- 89 330890 1.2942E-01 4,2163E*06 3,ll74E«06 0.
3»-SE- 89 3*0890 4.1000E-01 2.93S1E*O* 2,157lE*06 0.

35-BR. 89 350890 4,5000E*Q0 ?.,BXs0E«06 1.9821E«06 0.

36-KR- 89 360890 1,89«OE»O2
37.RB. S? 370890 9,l2ooE*O2
38-SR- 89 380890 4.4928E»06
Sl8MA<,0253)» Rli 81* 82* B3

39- V- 89 390890 INF
Sl0MA(.0253)« Rl* 81* B2« 83

39- Y- 69M 390891 l,5700E*01

33-AS- 90 330900
34-SE- 90 340900
35-BR. 90 350900

9.0087E-02
S.S451E-91
1.6000E*00

1.2412E»06
9.2934E*05
5.6200E»05
4.2000E-01

n*
1.2805E*00
0.
5.36281*06
2*5121E*06
3.3563E*06

3»-KR- 90 360900 3.2300E*01

2,0630E*06 0.
2,2890E«06 0,
0* 0.
5.2730E-01
0« 0.
9.6434E-01
9.10006*05 0.

3,6«*5E*06 0.
2*07'/6E«06 0.
2.3157E«06 6.

1.7491E*06 0.

37-RB- 9C 370900
37-RB. 90M 370901

1.6*00E*02 l.tS86E»06 2.6604E*0b 0.
2.5680E*02 l.lO63E*O* 3,6l59E*06 0.

3B-SR- 90 310900 8,8t77E*08 !,9teoE*O5
Sl»MA(.0253)» RI* Bit BX* B3 9.0000E-0»

39- V- 90 390900 2,306«E«05 9,3100E«05
SI8NA(,0CS3)t RI* Bl. Ht« 83 3.SOOOE«00
39- Y- 90M 390901 l.U60E»04 8.BOOOE*02

0 .
0 0 E 0 1

2.8000E*02 0.
*.7600E*00
6.8246E*05 0.

48-ZR- 90 400900 INF *)„ 0. 0.
SIWA(.08S3»» RI* 81, Bl, B3 l.OOOOE-01 3.588SE-01

40-ZR- *0M 400901 8.3000E-01 0. 2t3l48E*06 0.

94-SE- 91 340910 1.8453E-01 3.7l*7E«0* 2.826*E*06 0.
35-0R- 91 310910 t.OIOOE-01 3,06S1E*06 2.3«68E*06 0*

36-KR-
3T-Rf-

3*0910 8,7||0E*00 «.S77BE*0* 7,23S6E«0S 0.
370910 S,0200E*01 1.33*2E«0* 2.733lE»0* 0.

ALPHA RTVP AFS
1.0 0.0
1.0 0.0
S.O 0.0
1.0 0.0
S.O 0.0
1.0 0.0
1.0 0.0

STABLE

1.0 0.0
1*0 0.0
5.0 6.0
1.0 0,0
S.O 0.0
1.0 0.0
1.0 0.0
1.0 0.0

STABLE

3.0 0,0

1.0 0.0
1.0 0.0
1.0 0.0
5*0 0*0
1.0 0.0
1*0 1.0
1.0 0.0
1.0 0.0
3,4 0.0
1,0 0.0

1.0 0.0

1.0 1.0
1.0 0.0

STABLE

3.0 0.0

1.0 0.0
1.0 0.0
S.O (1,0
1.0 0.0
1.0 0*0

1.271OE«O7
6.3300E*06
1.4756E»06
8.9lOOE*06
1.6852E*06
2.9*OOE»06
S.3000E*06
0.

1.00000

1.155OE»O7
B.6300E»06
2.4766E*06
8.6800E*06
2.7557E*06
*.9300E*06
*.*U60E*06

4 0 6
1.00000

0.
.99900

9.1000E»05

1.4390E*07
7.4700E*06
9.9100E*06
4.7558E*06
4.4lO0E»06
4.304QE*06
6.3200Et06
6,4260E«06
1.0640E*05
5,4600E*05

1.00000
2.2795E*06

.50000
6.3800E*0S
6.8500E.05
0.

1.00000
2.3187E*O6

1.03l0E*07
9.1800E*06
4,1862E*06
6.1200E*06
5.6»0OE»06

BRANCHING
1.0000E«00
9.9500E-01
5.0000E-03
9.S400F.-01
4.6000E-0?
1.0000E*0n
l.OOOOE.OO
0.

0.00000

1.0000E*or>
9.5000E-01
5.0000E-02
9.UOOE-01
8.6000f-0?
1.O6OOE*OO
l.OOOOE.OO
1.0000E*00

0.00000
0.

,00100
l.OOOOE.OO

1.0000E*00
1.0000E*on
8.8QOOE.01
1.2000E-01
8.4000E-01
1.6000E-01
1.0000E»00
9.S000E.01
5.0000E.02
l.OOOOE.OO

0.00000
1.0000E*00

•soooo
3.8000E-03
9.9620E-01
0*

0,00000
1.000OF*0n

1.0000E*00
9.3000E-01
7.0000E.O?
1»OOOOE*00
1.0000E*00

AMR
8,7189E»O1
8.7l75E*01

NDK NSP MAT
1 0 82
2 0 102

3.066*E*09 2 0 122

8.7159E*0l
e.7156E«01
8,7l51fc*0i

0.00000

1.4300E*08
8,8171E*O1

S,8162E»01

6.8153E*O1

8.8l44E*0l
0,00000

2.3136E«10
0.00000

8.81»2E*0l

8.91B1E+QI
8.9l6bE*0l
1.370*E+08

2.0500E*08

8.9143E*01

8,9l35E»0i
0.00000

8,1S67E»O9
0.00000

3,4*17E*O9

a.9132E*01
. 0,00000

8.9133E*0l

9,Oie>3E*01
?,1678E*1O

9.01*2E»01
9.0135E*01

1
2

1

1

i

0

1

1
2

1
1

2 142
2 157
0 175

0 83
0 103

0 123

2 143
2 15a
1 176

0 192

0 193

0 04
0 104
0 124

2 144

2 159

2 160

1 177

2 194

2 195
0 215

1 216

0 lOS
0 125

2 145
2 161
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• • • • • • • « * » • • • • • « » • • • < • • • • • « * • • « • • • • • • • * * •

*•- t̂ -t>« (^ >̂  • o n Aifuoi-ioniHn) «f^ n(u(u«4>«flin««4>M • •-• mn»<Ai«tKfli *AJAI O
o o 0 0

4 m *-*m<# *^ 4> <o otf i^on^iotn •-• *> & *>>&To*4>iti •**+ • * <o <<o*o *otf)4><u> *«tf i
two 000 o ooooooooo o ooooooooo o ooooooo 00
ut •* t •* * * • • • • • • » • • 1 * « • * • * • * « • • * • + • • • • • • • • *
(SkbJ bJUIbJ UJ UlUIUIUAbJUJUJblbJ bJ bJbJbJUlbJbJUIbJUJ Ul Ul bJ UJ Ul UJ UJ Ui Ul b l
% ^^ ^^ t D ^ 3 "̂̂  ^^ ^^ ^^ J * f r ^^ ( ^ ^^ f W ^ Q l O ^ ^ h b « j ^ ^ Q tfP ^ f f f l ^fl ^ ) f ^ t O s*^ I ^ ^ ^ D ^^ ^ 0 ^ 9 fc^ t ^ ^ *̂̂
bj *B ^y 4U O O^ (̂  «^ «^ lO lO O 0s 10 ̂ O I*) *•* 4) *O lO f*» «"̂  O O' •• ̂  Af O* ̂  O CO ̂ S «3 (\A

CU *^ (\j ̂ ^ ^^ ̂f |^ if) ̂ ^ (Q ^̂ . ̂ ^ ̂ ^ ̂Q ^^ »ff ̂^ *̂fc ̂^ ̂ f) ff^ ̂^ ̂ ) 43 l̂ ^ fQ ^ ) C^ AJ C9 4 ^ *^ €U *̂^

Ul • *
u, 0
••« 4

-ICO

x m

m m nco oca
•

AI ON
9 CO CD

• AI •

*•!
O
«

O
O

f -

n
CO

AI

oooooomoo ID OOOO^OO^^QBO as ooooooo mo
( ! • • « * • * l l i * * * « * * ! « » • • * . «uiUlhlhlhlhlhlUI iAiuluiuihjmhlUIUI lAiuiUlhlUJUJUi

cu Mff l««eeAiNee AI n K f i A i e o o o f l i o AI I U A I C O O O O
<o niMiueosgiec a « • # • • - « o o «u won o a> < c o o o o o o

o>otnooa> o> • • • «o o>o> o AI O - * <n i-tvioooo*
nsnoN« >IMII • o« «n » mm o • - • • oAiwAirrin

^ •<•< » h . •-• • • • • • • « • •h.o' • • « • • • • .»« «U- «
n—&mz:ai o (P wommm Ait*' zto •-• AI «<(> AI ni<->A>3) AI Z ai

#-l !«• •-•
« • • m » « *

MOMMO*-> O O O O O O - » O - < O"« O O O O O O O O X M O<->
acmixininac ^>^<OiOA4>a£^^^>R t*>^^^-f*>i^-r»>r»tt^ta»a: cocomcocoaococOQicQ GO

o oo oooooo ooc o o o o o o o o oo o o o o o o o o o o

— in—m«— o>o>«in4-inui«- o>o-(gn««i«-«N- o —oi<n« mm <o — r- i-
n*in*-»«o m • » « • * * m-*•#-*r> n * • • • • • * • • r> * * «n • • » - » • • « * • • * *>»•* •*
in in m mm m m m

_l At (VII AI AI X AI AIX AI X AI I
om omomtno 4X««««o«4i4io r-r» r»r-r-r-f-r-or-r-o <n «eo coco eo coco oco s
aj ̂  *o «oo • ^^^ooo »ooo • oooooooo *oo * oo^oooo^ *o o
> - t « t « ( i « • • i t l l < l t f < t » « i i » i « " « i » < i t t ( i t t i « i i

xixxax >• a: m o u s x x x ox ^saousiazoei toiooDiioio o
ac uaoxao NziKftoacao NZiKairai9a.<a NZn-i i i i taeK «
I a - t | l - l t | M • • • l l l M l l l t - l • • • ( l ( l t M t t * - > • • > l t t t ( » « t
« u>mtf>in<o«> i>o»Nn«i/iKiiii<i/i »e>»i<in«iiic«oMii o — ran«mm ««is r-
* •* < • • m » * * * * * • • m •*-9-•»•»•«•»•» •••* • » • • • * • » • * • * • * • » • * *

22



a o
in

z

2
3
5

o
<M ni m m

oooo

34
1

o

m *
•» •D
m m
o m

at *•

- o

38
8

4
1
6

o

* « o — -»« J>
tM mm mmm m
oooomm o

CO

o

oom
o

•*

o

2
6
2

o

mm m m
oooo

m

m

36
8

m
m
m

»•• —• ** *-• m m »-»m -«

ac o> o ni m ni m a> o mm mmemco mmnotMumom
•»oo ooooo •« oo ooooo oooxooooo
« * o » • • • • • * * « • o • » * * « « * * « o *

ul o ui ul lil to ul ul ui ul ul til o ui ui ua ui ul ui ui u# ui o ui
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SYMBOL ZZAAAS
• 3-TC-115 431150
44-RU-U5 ••1150
•S-RH.115 •51150
46-PD-115 •61150

HALFLJFE
2.2249E-01
7.2941E-01
6.0225E*00
3,8000E*01

•7-A6-H5 471150 1.2600E*03

•7-AG-115M 471151 l,7000E«01

•8-CD-115 •81150 l,9260E*05
•8-C0-115M 481151 3,8534E»06

SI5MA(,0253)» RI. Bl , 62, B3
49-IN-115 491150 1,5768E*22

SIGMA(,0253)i RI, B l , 82, B3
•9.IN-115M 491151 1,6200E*04

50-SN-115 501150 INF
SIGMA(.0253)i RI» Bl , 62, B3

43-TC-116 43U60 1.0620E-01
••-RU-116 441160 1.4049E«00
•5-RH-H6 451160 8.3326E-01
•6-PD-116 46H60 1.4000E*01

47-AG-U6 471160 1.6080E*02
•7-AG-116M 471161 8,7000E*00

•8-C0-116 481160 INF
SI0MA(,0253)» Pit Bl« B2, B3

49.IN-116 491160 l,4200E»01
49-IN-116H 491161 3,2520E*03
49-1N-116N 491162 2,2000E*00
50-SN-116 501160 INF
SIGMA(,0253)i RIt Bl, 82, 63

43-TC-117 431170 1.3523E-01
44-RU-117 441170 9.0891E-01
45-RH-M7 451170 1.0761E*00
•6-PD-117 461170 5.0000E.OO

47-AG.117 471170 7,32ooE»Ol

47-A8-117M 471171 S.3000E*00

4S-CD-117 481170 9,3600E*03

E-BETA
3,091b£*06
2.4299E«06
1.9273E*06
1.3286E*06

9.5176E«O5

1.0153E«06

3.1721E»05
4.6372E*05

3,1000E*01
l,3430E»05
2.0200E*02
8,366lE»03

0 .
4.9997E*0l

4.2376E*06
1.7237E*06
3.0427E«06
7,5165E*05

2.1850E*06
1.9617E»O6

0.
7.7004E-02

C-GAMMA
3.2319E+06 0.
2.46OOE«06 6,
1.8576E»06 0.
1.2508E*06 0.

B,3673E«05 0.

S.9261E«O5 0.

2.6562E»05 0.
3.883oE*05 0.

l,0758E»05 o.
3.18O5E»O3
3.293lE«05 0.

0. 0.
2.38B8E«C1

1,0106E*06
0,

0.
1.2041E-01

3.3472E*06
2.8402E»06
2.2717E«06
1.6920E*0&

1.2785E*06

1.3+08E*06

6,3402E*0S

2.0053E.06 0.
2.6941E.06 6.
B.1708E«05 0.

7*096oE»05 0.
l*5947E«06 0.

Ot 6.
2.4275E*00
7.U68E»05 0.
7.2759E+05 0.
2.5000E*05 o.

Ot 0.
1,1736E*O1

3.6756E+06 0.
2.9800E»06 Q.
2.3166E*O6 0.
1.6772E*06 o,

1.2006E»06 6.

1.2591E*06 0.

5.8055E*05 o.

E-ALPHA RTYP RFS
1.0 0.0
1.0 0.0
1.0 0*0
1.0 0.0
1.0 1.0
1.0 0.0
1.0 1.0
1.0 0.0
1.0 1.0
1.0 1.0
1.0 0.0
1.0 1.0

1.0 0.0

1.0 0*0
3.0 0.0

STABLE

• 0 0.0
.0 0,0

•o 6«o
.0 0.0
.0 1.0
.0 OtO
.0 0.0

3.0 0.0
STABLE
1.0 0.0
1.0 0.0
3.0 1.0

STABLE

1.0 0.0
1.0 OtO
1.0 0.0
1.0 OtO
1.0 1.0
1.0 0.0
1.0 1.0
1.0 0.0
1.0 1,0
1.0 OtO
1.0 1,0

9.5300E»06
7.7000E*06
6.230QE*06
4.5300E*06
4.2B06E«06
3.2«.0gE*06
3.0800E*06
3.5l00E*06
3.3300E*06
1.U50E*06
1.6300E*06
1.2950E+06

1.00000
4.9000E»05

.22300
8.2500E.05
3.3500E*05
0.

1.00000

1.2500E»07
5.B400E*06
. 0

2.8200E*06
2.57OOE«06
6.3oOOE*06
6.3500E»06
2.5000E*05
0.

.64900
3,3200E*06
3.3800E*06
?.5000E*05
0.

1.00000

1.0370E*07
B.8200E»06
7.2700E«06
5.7200E«06
5.4700E*06

4.207QE*06
4.5900E*06
4.4570E*06
2.5200E*06
2.2060E*06

BRANCHING
l*pOOOE»00
1.0000E*00
1.0000E*00
7.3000E-01
2.7000E.01
9.1500E-01
8.5Q00E-0?
7.3000E-01
2.7P00E-01
1.0000E»00
9.999IE.01
9.0000E-05

0.00000
1.0000E»00

.32200
3.7000E.02
9.6300E-01
6.

o.ooono
1.0000E*00
1.0000E*00
1.0000E*00
5.0000E-01
5.0000E.01
i.ogooE«oo
9.8000E-01
2.0000E.02
6.

.35lon
1.0000E»00
1.0000E*00
1.0000E*00
6.

0.00000
1.0000E*00
1.0000E*00
1.0000E*00
5.0000E.01
5.00OOE-O1
8.0000E-01
2.0000E-01
5.0000E-01
5.0000E.01
7.0O00E-O?
9.3000EO01

AWR NOK
1.1395E*02 1
1.1394E.02 1
1.1393E*02 1

1.1393E*02 2

l,1392E*02 2

1.1392£«02 2
1.1392E*02 1
1.1392E»02 2

0.00000
1.1392E*02 1

.45500
1.1392E*02 2

1.1392E»02 0
0.00000

1.1495E»02 1
1.1493E*02 1
l.U93E*02 1
l,U92E*02 2
1.1492E»02 1
l.U92E«02 2

1.1491E*02 0
0.90000

1,1491E*O2 1
1.1491E«02 1
4.9934E«07 1
1,1491E*O2 0

0.00000

1.1594E»02 1
I,1593E»O2 1
L.1592E*02 1
1.1281E*1O 2

1.1591E*02 2

1.1591E*O2 2

1.159QE*02 2

NSP MAT
0 304
0 32*
0 349
0 372

0 397

0 3*8

0 424
0 425

0 449

0 450

0 482

0 305
0 325
0 350
0 373

0 399
0 400

0 426

0 451
0 452
0 453
0 483

0 306
0 326
0 351
0 374

0 401

0 402

0 487
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I*)OI*̂  H* 401A * mĉ -̂'* ^ ^ *^<#*m a m* o^4Bind^949499 o ^m —
• • • • • • • • • • • » • • • • • • • • • • • • • • • • • • * « • .

m—ni «»-r»Ai — AI «a r ) N » — — «—(•> • — >ru— mr» »«AI * — At* o> «•« n AI A>
O O O O

<4>4>4> * ^ m o O 4>494> <O <O m MIA 41 o O <O 4? ^»O +7 mmifl O 4 i O 49 4> 4>
»-ooo ooo o ooo o o oooo o o ooooooooo o oo o
1 * 1 + * * t * * • « « « • • « * « « * * 4 » * * # * f « « * * * 4 •
OUIUlhi UlUltoi Ul UIU1W Ul Ul ulUiUIUI Ui Ul UIUI UJ UlUlUIWUItal Ui UlUl Ul
1 ̂  f̂  (̂  co co o 49 * 49 in 9 4 m c*.* ^^ o . ^ ^ mt AI 9 o ĉ  ^^ ̂ ^ *o o * ̂  9
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SYMBOL 2ZAAAS HALFLlFE
50-SN-130 501300 2.2200E*02

51.SB-130 $11300 3,9600E*02
51-SB-130M 511301 2.22C0E*03
S2-TE-130 521300 INF
SIGMA(,0253)* RI* Bl, B2, 63

S3* 1-130 531300 4,4640E*04
SI6MA(.0253)» Rl» Bl, 82, 83

53- I-I30M 531301 S.3*OOE*02

E-9ETA E-GAHHA E-AUPH*

1.2607E»0*
1 9 3 2 E 0

1.
2.899TE-01
2.950QE»0S
1.8000E.01

1 E

2,l409E*06 0.
•3.0400E.06 0.
0 . 0 .

3.S360E-01
2.1200E»06 0.
1.8180E.02
3.4705C05 0.

54-XE-130 541300 INF 0. 0.
SIGMAC,02531» RI, Bl, 62, B3 6.2003£*OO 4.1912E.00

48-C0-131 481310
49-IN-131 491310

SO-SN-131 501310
51-S8-13J 511310

58-TE-131 S21310
52-TE-I31M 521311

1.1926E-01
3.00006-01

6,3000E»01
1.38ooE»O3

1.5000E*03
1.0600E*05

3.1459E»06 4.25B2E»06 0.
2,34fl2E*06 3.0708E.06 0.

l,3o54£»O<> 1,7()69E.O6 0.
7.1369E*oS »1,7Q25E*06 0.

6.7l72E*05 4,2280E*05 0.
l,8218E*0S l,»9liE*06 0.

S3- 1-131 531310 6.9474E*0S l.B550E«05 3,8928E»05 0.

SIGMAt,0253)t Rlt 81, 82, 83 7.0000E-01 B.0150E.OO
54-XE-131 541310 INF n. o. 0
SIGMA(.02531» RI« Bl, B2, 83 8.9984E*0l B.76S6E*02

54.XE-131M 541311 1,0359E»06 0, 1,6754E*O5 0.

48-C0-132 481320 1.4479E-01 2,6912E*06
49-IN-132 491320 1.2000E-01 3.6247E*06
50-SN-132 501320 *,0000E*01 6,6o29E«O5
51-SB-132 511320 1,26OOE»O2 1.7221E*06
51-SB-132M 511321 2.4600E.02 1,6955E*O6
52.TE-132 521320 2.8080E.05 6,0050E*0*
SIGMA*.0253)1 Rl, Bl, B2, B3 2.0000E-03

53- 1-132 531320 8,2g60E*03 5,246«E*05
54>XE.132 541320 INF n. 0.
SIGMA).0253). RI, Bl• 82, B3 4.5003E-01 1.7263E*00

3,9976E*06 0.
*.6606E«06 0.
1.3228E.06 0.
2.0066£*06 0.
2.0386E»Ot> 0.
2.6860E«0'.. o.
4.9800E-03
2,2377e»06 0-

49-IN-133
50.SN-133

491330
501330

1.1392E-01
1,4700E*00

3.3373E*06
2.0824E*06

4.4654E*06 0.
2.8o49E»O6 0.

51-SB-133 511330 l,4«00E*02 5,3711E»05 •2,5oOOE*06 0,

521331 3,3240E*03
8.1997E«0S
5.5207E.05

9.8324E»05
1.866lE*06

BTVP
J.O
1.0
1.0
1.0

RFS
0.0
1.0
0.0
0.0

STABLE

1*0

1.0
3.0

0.0

0.0
0.0

STABLE

1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
3.0
1.0
1.0

0.0
0.0
0.0
0.0
0,0
1.0
0.0
0.0
0.0
0.0
1,0

STABLE

3.0

1.0
1.0
1.0
1.0
t.o
1.0

1.0

0.0

0.0
0.0
0,0
0*0
0.0
0,0

0.0
STABLE

1.0
1.0
5.0
1.0
1.0
1.0
1.0
3*0

0.0
OtO
9.0
0,0
1.0
0.0
0.0
0.0

0
2.1000E*06
l.SS0QE*06
S.0500t''04
S.9Q00EO6
0 .

.93100
2.9900E*06

1.00000
3.2000E»06
2.SOOOE.05
0 .

.93500

1.0550E*07
8.3900E*06
3.3657E*06
4.6300E«06
3,4000E»06
3.218OE»O6
2.249oE«O6
2.4310E«06
1.B240E.05
9.7080E*05
7.7600E»05

1.00000
0 .

1.00000
1.6393E.05

?.3S00E»06
1.2310C07
3.0200E»06
6.0800E«06
6.0800E*06
S.0500E*05

.50000
3.5800E.06
0 .

.93500

1.1140E*07
7.2<»00E*06
1.2594E*05
3,9B0OE*06
3.6)60E*06
2.9600E»06
3.7250E.06
3.3450E»OS

BRANCHING
l.OOOOE-01
9.0000C-01
^OOOOE.OO
l.OOOQE.OO
0 .

.06900
i.ooooe*oo

0.00000
1.5000E-01
a.soooE.ot
0 .

.04.500

l.OOOOE.OO
9.0500E-01 1
9.5000E-03
l.OOOOE.OO
9.3200E-0J
6.8000E-02
l.OOOOE.OO
8.2000F-01
l.BOOOE-01
9.9300E-01
7.0000E-03

0.00000
0 . ]

0 , 0 0 0 0 0
l.OOOOE.OO 1

l.OOOOE.OO
l.OOOOE.OO
l.OOOOE.OO
l.OOOOE.OO
i.oooor*on
l.OOOOE.OO

.50000
l.OOOOE.OO
0 . 1

.06800

l.OOOOE.OO •
9.9979E-01
2.1000E-0*
9.7760E-01
2.2400E-02
l.OOOOE.OO
B.7000E.01
1.3000E-01

IktM
l,0«63E*07

i.zeeoE.oz
i.26i0E*02
1.2879E.02

0.00000
I.2679E.02

0.00000
l.2Q70E*02

1.2879E.02
0.00000

1.2981E»O2
.6404E.06

l,2979E«02
.2979E*02

.2978E.02
1.2978E*02

I.2978E.02

0.0000t>
.2978E.02

0.00000
.2978E.02

I.30816*02
,0992E»07
.3079E.08!
«3o79E*O2
.3078E.02
*3o77E.Oc

0.00000
.30/76.02
.3077E.02

0.00000

».H,81E*07
1.3178E.02

.3177E.02

.3lT7E*02

.3177E.02

NOK
2

1
1
0

1

2

0

I
2

1
2

1
2

2

0

1

1
I
1
1
1
1

1
0

1
2

i

1
2

NSP
0

2
3
0

0

0

0

0
0

0

2
2

2

0

1

0
0
2
2
2
2

2
0

0
0

2

2
2

HAT
504

525
526
550

S6«

569

591

443
476

SOS
527

551
552

570

592

593

444
479
506
528
539
553

571
594

480
507

530

554
555
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SYMBOL ZZAAAS
S7-LA.143 571430
58.CE.143 581*30

SIOMAl.0253)1 RIt
59-PR-143 591430

SIGHAI,0253)1 RIt
60-N0-143 601430

SiGMA(,0253)t R I .

53> 1.144 5314*0
S4-XE-1** 541440
5S.CS.144 551440

56.BA.144 561**0
57-LA-l** 571**0
58-CE-144 581**0

HALFLIFE
8.*O00E*02
1.1880E*05
BH. 82, B3
1.1733E»06
Bit 82, 63
INF
Bl, B2, 83

1.3270E-01
l.O000E*0O
1.0200E«0O

1,1000E*01
*.0000E»01
2,*57£E*07

53- 1.145
54-XE.145
55-CS-145

56.BA.14S
57>LA.145
58.CC.145
59.PR.145
60"ND.l45

53U50
5*1*50
551*60

1.8670E-01
9.0000E-01
5.6000E-01

E-9ETA
8.3l28E*05
*.1913E«0S
6.000OE*OO
3,2392E»0*
8,9000E*0.

E-GAMMfi
l .U08u«06 0
2.95»3E»05 0
*.094OE«01
0.
l1,9030E*02

1. 0. 0
3.2S00E*O2 2.04S6E*02

0.

3.0l35E«06
1,2006E«06
2.3*97E*06

6,47e7E»05
1.5l05E*0*
8.2960E*0*

«.2o3lE*O6 0.
2.0039E*06 0.
3.0413E.06 0.

l,0*62E*06 0.
1.936SE«06 0.
2.8870E*04 0.

SIGMAU0253)* RIt Bit 82, B3
59.PR.14« 591**0 1 ,036SE*03
59-PR-l*»M 591*41 *.3200E»02

60-ND.144 601**0 6,6226E*22
SI8MAt,0253)» RIt Bit B2, B3

1.0000E*OQ ?,06*0E*00
1.262BE»06 3,lOlOE*0* 0.
3.0000E*02 5.973oE*04 0.

0. 0. 1.9072E«06
3,6002E»00 5.61S3E«00

561450 6.2000E*00
571450 2,9000E«01
581*50 l,9800E*02
59145Q 2,1S28E*O*
601*50 INF

2,*325E*O6
l,9857E»06
l,6407E»06

l,2866E*06
l*0582E*06
6«2994E*0S
7,0*65E*0!>

3i7949E«06 0.
3.0S04E*06 0.
2.3811E«06 6.

1.921BE*O6 6.
ltS196E*06 0.
7.4690E*0S 0.
1.378CF.04 0.

S^MAU0253»rRl,*8i, 82, B3 4,1998E*0l °2.26*4E*02 "'

5*-XE-l*6
55-CS-l*6

541460 9.37J8E-01
551*60 l.9000E<»0l

56-BA.146 561*60 2,2000E»00
57-LA-l*6 571*60 8.3000E*00
St.CE.146 561460 6,S200E»02
59.Pft.U6 59U60 l,4520E»03
60-ND-146 601*60 INF

SI0MA(.0253|t Rl t Bit 82, B3

5*-RE.l*7 5414T0 2.63B4E>01
5S.CS.147 551470 5.57B5E-01
56-BA.147 S61470 2.2274E«00

l,*492E«0<>
2,4784E*06

7.2**7E*0S
1.7677E*06
2.4269E*05
9,2790E»05

1,3996E*00

2.1B38E«06
1.9626E*06
l,**13E*06

2.5O*1E*O6 0.
3.3232E*06 0.

1.21S9E*O6 0.
2*357SE*06 0.
3.1*3oE*O5 o.
1.63*9E*06 0.

U. 0,
3.3004E*00

3.5323E*06 0.
2,9436E«06 0,
2.2169E.06 0,

RTyP

1*0
1.0

1.0

RFS
0.0
0.0

0.0

STABLE

1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0

1.0
1.0
3.0
*.O

i

1.0
1.0
.0

>.o
.0
1.0
1*0
1.0

0.0
0.0
0.0
O.Q
0.0
0.0
0.0
1.0

0.0
0.0
0.0
0.0

0.0
0.0
CiO
0.0
0.0
0.0
0.0
0.0

STABLE

1.0
1.0
5»0
1.0
1.0
1.0
1.0

0,0
0,0
0.0
o.o
0.0

o.o
0.0

STABLE

1.0
1.0
• 0

0.0
0.0
0.0

a
3.30OOE*06
1.444Ot*06

1.04000
9.3120t*05

1.00000
0.

1.00000

1.0230E*07
*.6700E*06
8.0500C*06
1.8M*E*06
2.6*OOE*06
S.6()OOE*06
3.1SSOE*05
2.5650E.05

t,00000
2.9966E«06
3.0SS6E*06
5.9OOOE*0*
l.B9«OE*06

T.00000

3.6600E*06
7.1*OOE*06
6.o7ooe«06
2.2360E*06
*.»soor*06
4,J500E*06
2.*900E»66
1.8050E.06
0.

1,00000

S.57ooE*06
8.5400E*06
2.0B56E»06
2.97QQ£«06
6.*5OOE*06
1.0BOOE.06
*.0*00E*06
0.

1.00000

7.9000E*06
6.97OOE*06
5.44OCE.06

BRANCHIMR
I.OOOOF«on
l.OOOOE.OO

o.oooon
I,OOOOE*00

O.ooono
0.

0.04000

1.0000^*00
1.0000F*00
9.6900E.01
l.lOOOE-0?
l.OOOOE.OO
1.0000E»00
9,«80oe-oi
1.2000E.O?

O.ooono
l.OOOOE'OO
5»O0OOE«0*
9.9950C.01
l.OOOOE.Ot

O.OOOnn

1.0000^*00
1.00O0f*OO
9.5&002-01
4.4000f.v2
1,OQOQE»00
1.0000E*OP
1,OOOOE»00
l.OOOOE.OO
0.

0,00000

1.00006*00
9.6JOOE-01
3.9000E-0?
1.0Q00E*00
1*OOOOE*00
l.eoooE.op
U0000E*OO
0.

o.onono
1.0000^*00
1.0000E*00
l.OOOOE.OO

l.*l69t,«02
1.4169E.02

0.00000
l.*16«E*02

o.ooouo
1.4168^*02

0,00000

1.42'iE.OE
1.4270E*02
1.4269£*02

l,4269E*02
1.426t)E*02
l.»266E*02

0.00000
1.426SE*02
1.4268E*02

1,4267£«Q2

c.aoooo
1.437oe*02
1.4370E»02
l.*369E*Q2

l,*36bE«02
l,*368E*02
l,*367E«02
l.*367E*02
1.4367E*02

0,00000

l,4469E*02
l,4468E*02

l,4468E*02
l.**67E*02
l,4466E*02
l,**66E*02
1,4466^*02

0.00000

1.4S69E»02
1.456BE*02
1.4567E.Q2

<

I

J

(

I 0
i 2

i |

i 0

i 0
t 0
i 0

1 0
1 0
i 2

t 2
i 2

I 0

> 0
1 0
i o

1 0
1 0
1 2
1 2

; o

1 0
i 0

1 0
1 0
1 2
I 2
> 0

1 0
1 0
1 0

MAT
661
677

693

714

586
609
627

647
662
67B

696
697

»15

587
610
628

648
663
6V9
69B
716

611
6?9

649
664
680
699
*17

<>12
630
650



SYMBOL ZZAAAS
57-LA-147 57UT0
58.CE-147 S6i470
S9.PR.147 591470
60-ND-147 60U70
SIGMA(,02531t RIt

61.PM.147 611470
SIGMA(.0253)1 RIt

62-SM-147 621*70
SIGMA(,0253)i RIt

S5.CS.148 55US0
56-BA-148 5614B0
57.UA.148 571480
3B-CE-148 581480
59-PR-U8 591480
60.ND.148 601480

SIGMA(.0253)* RIt
61.PM.148 611480

SIGMA(,0253)t PIi
61-PM-148M 611481

HALFLIFE
1.0000E.01
7.0000E.01
7.2000E*02
9,4954E»0S
Bl« B2, B3
8,2776E»07
Bit B2, B3
3.3744E.18
Bit 82 , B3

2.0163E-01
5.9009E*00
1.3000E.OO
*.3000E*01
1.2000E*02

INF
Bit B2, B3
4 , 6 3 9 7 E » 0 5
B l , 82 , B3
3,56a3E«06

55-CS-149
56-BA.149
57.LA.149
58-CE-U9
S9.PR.149
6O-NO-1*9
6l.PM.149

SIGMA(,0253)t RIt
68-SM-149 6214V0

SI6MA(,0253)i RIt

551490
56U90
571490
58U90
591490
601490
61U90

55-CS-150 551500
56.BA.l5o 561500
57-LA-150 571500
58.CE.I50 561500
59-PR-150 591500
60.ND.150 601500
SIGMAI.0253)t RIt

61-PM-150 611500
62>SM-150 621500
SIGMA(,0253)» RIt

E-BETA
1.151OE*O6
8,5I32E*O5
7,»799E*05
2.4169E*0S
4,9000E«01
6.3000E«04
1.8190E*02
0.
6.4000E*01

2,7237E*06
9,5593E*0 ->
1.9341E*06
3.66«2E*05
2,043SE»06

0.
2.5oOOE»OO
7,4430E*05
2,OOOOE*03
1.473flE*05

SIOMA(,0253)« »1» S i t 82 , B3
62-SM.148 621480 2.S229E.23

SIGMAJ.0253I. RIt B l , 82 , B3
0 .
2J7000E.OO

2.7822E-01
9.1747E-01
2<8638E»00
loO000E«0O
1.3800E»02
6.2280E*03
1.9116E*O5
Bit 82, S3
3.1536E*23
Bit B2t B3

1.2437E-01
1,7975E«00
6.4850E-01
1.0000E*00
1.2400E»01

INF
Bl, 82, B3
9,6480E*03
INF
Bit 82, B3

2 . 2 3 e 0
1.6421E*06
l,399BE»06
9,B9S3E*OS
1,1S78E*O6
4,7439E*05
3.765SE»05
1.4000E*03
0.
4,1190t*04
2,9189E»O6

2.1426E+06
S.5188E»O5
l,3545E*06

0.
l,2000E*00
7,3500E*05

0.
1.0198E*02

E-GAMMA
1.7244E.06 0 .
l , 2714E»06 0 .
B.2009£»05 o .
1 .1870E.05 0 .
6.47BOE.02
1.0000E*02 o .
2 .2832E*03
0
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SYMBOL ZZAAAS HALFLIFE E-8ETA
64-G0-164 641640 1.3014E*03 3,4725E*05
63-TB-164 651640 1.8000E«02 B.7275E*05
66-DY-164 6616*0 INF

E-GAMMA
7.2730E*05 6.
l.«899E*06 6.

0* 0,
SIGMA(,0253>i Rlt 81 , B2, B3 2,52006*03 3,1597E*02

62-SM-165
63-EU-165
64-G0.165
6S-TB-165

621650
631650
6*1650
6S1650

9.2740E-01
2.5483E«00
1.0022E«02
3.2752E.01

l,4581E*06
1.2868E*06
7.7760E*05
5.8560E*05

66-DY-1&6 661660
67-H0-166 671660
67-H0-166M 671661
68-ER-166 661660

SIGMM,02S3>i RI

2,934eE*05 1.17S0E*05
9,6480E*04 3.8971i:«05
3.7843E*lO 4,4266E*05

F 6.
INF
Bit

6 ,
83 «S,00O0E*Ol

E-ALPHA RTYP RFS
1.0 0.0
1.0 O.O

STABLE

2,9306E*06 0.
2.4937E*06 p.
1.5494E*06 6.
1.1174E»06 0.

66-0Y-165 661650 8,4600E*03 2,fe96cE*o5 5,U4oE«O5 0.
66-DY-165M 661651 7,5360E»01 7.3005E»03 1,1V15E«OS 0.

66-0Y-165N 661652 3,2000E*01 0, 2.5000E»05 0.
67-H0-165 671650 INF li, 0, 0.
SlGMA{,0253)• Rlt Bl, 82, B3 6.65Q0E*0l 7,5208E*02

8.0000E»04 6.
6(93UE«05 0.
7.87316*05 ft.

0, 0 .
1.4U2E«02

68.6SM67 681670 INF 6, 0 . 0 .
SIGMA(,0253>• R I , B l , 82, B3 6.7000E*02 2.9773E*03

68-ER-167M 681671 2,3000E*00 0 , 2,08001*05 o.

1.0 0.0
l . o o.o
1.0 0,0
1.0 0.0
1.0 1.0
1.0 0.0
1.0 0.0
3,0 0.0
3.0 1.0

STABLE

1.0 0*0
1.0 0.0
1.0 0.0

STABLE

STABLE

3.0 0,0

1.6800E*06
9

0.
.37000

6.1t>OOE*06
5.S100E*06
3.5500E«06
2.76ooE*06
2.652OE*06
1.30OOE.06

1.0800E*05
2.5000E*05
0.

.94700

4a8lOOE*05
1.8400E*l>6
2.O9OOE*06
0.

.25000

BRANCHING
l,OO00E*O0
1.0000E«00
0.

.63000

i.ooooe»on
i.oooof*oo
l,0O00E»00
5.0000E-01
5.0000E-01
l.OOOOE.QO
2.5000E-0?
9.7500E-01
l.OOOOE.OP
0.

,05300

l.OOO0E»O0
1.0O00E.00
1.0O00E.00
6.

.75000
0. 0.

1.00000 0.00000
2.0800E*05 1.0000E*00

"Changed from ENDF/B-IV.
'see Table V.
j . no go

Recent invest igat ion indica tes that a l l Zr decays o the 2.8 s s t a t e of Nbj clvinge RFS to 0 . 0 .

AMR MDK NSP MAT
1.6253E*«2 1 0 801
1.6252E.02 1 0 809
l.6252E*02 0 0 815

0.00000

1.6353E.02 1 0 771
12 1 0 788
• 2 1 0 802
12 2 0 8io

l,6352E»02
1.63526*02

1 0 816
2 0 817

1 0 818
1.635lE*02 0 0 830

0.00000

l,6451E*02 1 0 819
1.645lE*02 1 0 821
1,6451E»Q2 1 o 822
l,6451E*02 0 0 823

0,00000
l,6550E»02

0.00000
1.6550E*02

0 0 824

1 0 825

l GOVERNMENT PRINTING OFFICE ieTS-877-3« '43


