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Abstract

Resonance integrals and fission spectrum averaged cross-sections are

cclculated for the actinides from all recent major evaluated
libraries. Wwhenever possibla the results are compared against
measurments. It 4is found that the experimental date are scarce and

that there exist considerable differences between experimentally
measured data and thqsa'derived from the evaluated libraries..
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1. Introductién

Wwith the r2finement nf tr: cclculational orocedures in reacter
analysis tnere is a growin] demand for accurate Transzctirium isotoona-
(1 > 93) neutron data. Trte Transcctinium isotopes plsy an imnortant
role in the nuclear fuei cycie of both tharmzl and fost reacters and
have found increasing areas »f apglication in science ana industry.

Tha actinide auclear datz &re reauired fcr the calculation of
core poisoning and absorntion effectss deczy heat and gamma source
terms, delayed neutron yields and spactra, Socdium wvoid &ncd QDopoler
ccefficierts, praeding rstio and doubling tire, neutron source terms
and prompt nautron effects. '

integral data such as the “axwallian thermal spgctrum averzged
cross sections, tha kesonance intearsls, the Cf=-23? and the U=235S
fissiecn spectrumn avarzjed cross s2ctions and the <c¢cross sectigns
measured in well - krouwn referance nautron fields C72 can he used to
check tha evaluated deta in various enerqgy ranrges, provided the
uncertainty in tn: integral moasurments is smaller than that in the
evalust2d libraries. .

Tha objective of this study is to check the consistency anagd the
ddegueacy of the eneraqy ange aiven for the data in evaluated
libraries by comparing th2 fesonanrca integral over the 1/¢ spectrum
and  the fission spectrun cveraced cross sections against
experimentally measured values. The emphasis i1s on the INDL/#&
library with the nurpose ot its verification.

S om

The list of libreries considerad is showun in Talzle 1 togethar
with abbreviatiors uwhict are used in this report. Thz KEDAK-4 and
the JENOL-2 linraries are not considered separately necause their
actinides data are included in the INJUL/L-23 library.

Teble 1 Svaliluated libréries concidared in the analysis

| Library ! format |abbr.| comment _ ! refl
|------_----- ...... - e en e o s S A a —  —  En aD e A = - e e S - o
} INDL/A-93 € | ENOF-4451 IC | *iles 1,2 i 1
| INOL/A-E3 J | ENDF=S | IJ | JENCL-2 avaluations | 1 |
| INDL/A-83 U | UKNOL I Iu | files | 1.0
| InDL/A-83 K1 | xepax 1 IKY | filed4 4at.No.: 1,2 4 1 |
{ IMDL/78&~-€3 K2 | KEDAK | 1k2 | ftile4 MatueNoe: 3-5& | 1 |
| UKNCL=-RO { uKNOL | uk I 2 i
{ LENCL-54 { ENDF=5 | L& | 1 31
§ ENDF/3-4 | ENCF-4 | Ta | < |
| ENDF/5-3 act. | ENDF=-5 | %58 | I 5 1
| ENDF/3-5 Dos. | ENDF-5 | :ZsC | frow IR(F-S5 file boe

The material accession numbvars for the processed netarials can
be extract2d from Tabizcs 81-4l0 ir the Appendix.



2. Definition of Intecral Cuantiti2s

The integral quantities considsred ir 1tne znrlyais for
particular reaction (x) arz defined by the equaticn:

5
Iy = Gr(> X ax
The infinite diluticn reconance intearel (R.].) is ohtain2d by
defining 9 (&) as the 1/E spectrum. The lower intecration limit is

0.52V an the upper idiatacgration limit 1s 29 MHeV unless 3statad
otharuise. :

n

Sirilzrly tne spectrur averaged c¢cross sa2cticns ara obtained when
X CE)Y is the Cf-252 or U-235 fission spactrum.  The limite of
integration are 1.0€E-4 eV and 135 “ev rassectively bhecause the
sractray which are token from the IROF-85 [4] file .onily covar this
renge. X (3) muist be normalizea such tnzt the intagrzl of X (£) ovar:
the s&me energy range is equal to one,

3. Prccessing Codes

Libreries 1gy IJy £E4 and ES4 were crocessed Tirst by direct
~integrataon with codes NJCY (£33 and LINEAR-RECENT-GROUFIE (€]
sequerca (abbreviated L-x-G hereaftar). The same ouantities were
cclculated by cenerating the flat-spectrum averaced cross sectione in
the €20 group SAND-II structure hy NJIY, These cross sections were
then condensed using prcgram AVSFECTM C1C) with &én acnroprizate group
averaged spectrum given in the sare group structure. Th2 oprocassing
errors in producing tne Rele and the spectrunm averacad cross
secticns can ba seen from Tahles 2 - ¢ fecr each of the orocessed
libraries:

- The discrepancies betwoeen the cilculated integrals and opublished
valuves (112 4in Techle 2 may wva due to the use cf a more recent
version [13) of the source librzry in ref.l1113. -

- The discrepancies between the integrals calculated by HNJIY and
L=R-G in Tables 2 - 5 may b2 due to the use of the versions «of the
sodes bhefore the IafA Cross Section Code Verificaticn Project [122
was completed. Another source of error is tne non-strict
observation of E£KOF format (for ~2xcmple the ‘us?2 of modified
Adler—Adlear oarametars in Pu-241 evaluaticn in the INOL/% fila in
Table 4). It is difficult to szy which of the tue setes of the
rasults is correcte. T

- The R.le wvalues obtained by cendansation 9%t arouno _ averaced cross
sections are generally in good AgQgreement «ith those calculataed by
direct integration. Qpitfer2nces dp to 5% aAre obearved only in
Tables Q9395 in some fiscion -"inteqrals where the fission
cross-section has a thrazshold. -These ditferances czn bz traced nat
to the processing mathod bBut tc the usz of tna o029 g9roun structure
wvhich extands only up to 1% #MaV as compared to thne 20 kev limit in
direct integrataion. The aroup ;ondehsation appreoach is fountd to ha
accurate as saen frem Table & uwhare the evaluated data do not
extend. eabove 1% May (2xc2pt for Th=-22Z and 23-733). This
observation has an implication c¢n tha XSGAK  and UKNDL - formatted
date and on othsr evaluatiors where <hes ererc¢y ranje does nat
extend obhove 15 “ev,

- The differences ir 4the calculated R,1. from tha JENDE=-2
avaluations could be dus to non-strict observation ¢7 INDF-5 format
reccmmendation on spir assigrment in " thke resolved ressnance

parzmeters,



Table 2 ¢ Infinite dilution resonance intearals (barns) from ZNOF/R-5

R - Gn o - D e L D D D AT D R Em R S SR Gh D Ak A W G Ap e N R . L L G et n G wn AR S R e G m P e Gm AT mh mm e S D my G G En AR En Gp D AN e AR AR Gh AP G SR e e W em e W Eh S A A e e

| i , t o t & 1 | f i & s i o n | ¢ a o t u r e |
| Isotopelraftsll| L-R-G| MJOY | AVSP.iref.ll] L=R=3) NJIY | 2YSP.lref.l1] L-P=-G| NJOY | AVSP.]
fmmom e B e L LR P R T P R e e L L e !
I Th=232 | 241,.,4) ! | Il «618¢]) | J2.51811 83,95 2 | 485,93
| Pa-2323 | 1C20e] 10300 1021e! 1040¢l 243671 2.94%1 2.367) 2.776) 85646} 856431 357.3] 8%7.3}
I U=233 | 19563.| | | j 7159.0] | | | 125,61 | | ]
IoU=236 | 332.81 933,23 5364461 93£.5) 6.535) 6.5664] A.5621 6.3161 660.21 560451 660.5] 6632,1]|
i U=235 | 5060.¢1 ] | | 231.74 f f#231.71 1233.21 o { [
I U=-238 | £46.0) 565431 54511 €5%471 77581 77721 7,772 £.614) 347.0) 347.1) 347.3) 350.3)
| u-238 | 627.21 { | | 2:0321 o C4%2,032) 279.51 | 1%2279.31
I Sp=237 | 823.21 A35.4] 340,3] | 697 | £.88 | 5,87 |2£.870| 640.6) £40.71 541, | |
b Mo=-237 | | | I 135,01 | ] | 65.587] | | €40.2)
| Pu=-232 | 4%1.71 653.6] 458.1) 454,820 33.07| 31.3 | 30.80} 230.462] 1€2.3] 152.1] 152,.8¢ 152.5]|
I Pu-223 | 577.31 ] I | 393.5} | [%303.9( 193.31 ] | - |
| Pu-245 | 378%.1 | | { 2.2201 | } I 7271.14 | | |
| Pu-262 | 1863+ 156693,) 157Ce] 1517541 5.353] 545671 5.5S2| 5.22%) 12721 1273.1 1274.| 1288.]1
| am=-241 | 1630401 1627401 1531.) 18204 12.43| 12,66 13.66) 13,17 1622, 142141 16264, 1424,1
| am=-242c) | 29¢.6] 835.61 | | 5216 622.51 | | 72.8511 72.031 f
| Em=242Znl 2239.) 23604 223644 2235041 138341 133641 190241 1932.) 298,31 235.61 226.8] 239.5]|
| Am=-262 | 203541 2035 2038e| 2033.1 541511 54154 641521 $.37390) 1213, 151%.0 12321.] 1819.1
| Cw=-262 | I 320.51 321.91 | T 8425 | %025 | | I 111.3] 111,7]| N
| Cm=-243 | 233541 23f4.1 26034 2601,) 172352, 19524} 1346e] 1936541 25R.4| 242,51 25C.3| 250.72]
| fm=2664 | 345,2| 58,8 247,51 35241 1%.70) 12.7 | 1R8.721 13.31) €93.,51 €33.71 $74.3] 5¢£3.5|
| Cm-245 ] 110641 111241 111241 111141 @27,0) 233,61 §33.51 233,11 109,6] 117.61 117.50..117.¢]|
| Cm-266 | 31%.2) 31¢€.61 317,21 31%.5] 10.642] 10,62 19.,42| 10.15] 103.8] 103.3| 104.0| 103.2]
| Cm=267 | ) 1sif,) 1e11.) ] 763.9) 751.11 749.5] | | «432.11 432.5]| |

# data ferm [20F-85 (ZNQF/72-5)


file:///p-237

Table 2 ¢ Infinite dilution resonance intaecrals (baras) from ENUF/8-4

- e e n n e h G h SR NS . D M mn e A P D an D D G M AR e G ME AR e B R b G R ML S SR G e S AR G G S e AR G MD P S AR e e Wh WP G N G R GE n s wh SR Gh L e B G e e m e W

b Tn=-232 t 312.6 | 313.2 | 311.7 | o393 | .5328 ' ,5331 | 25,87 | 85.57 | 35,37 |
| fa-232 | 1C20. | 1031e | 1020s | 24948 | Z2.347 | 24776 | 355.8 | 857.3 | 957.3 |
I u=-233 | 10589, | 1058« | 1668« | T€3e1l | 7€2¢4 | T7€£242 | 124,77 | 124.7 { 134.7 |
| U=234 | 37941 | 978.1 | S$54.5 | 54545 | 54590 | 5.362 | 621.€ | 63147 | 63746 |
I LU=235 | 502.5 | 5034 | #0241 | 2Kh3.6 | 29345 | 23,0 | 138,° | 123.3 | 123,55 |
| U=-236 ) A33.,5 | 633464 | €26,5 | 34427 | 3,425 | 2,267 | 267.1 | 347.1 | 350.0 |
| U-238 | €942 | 65106 | 50%9.4 | 2.056 | 2.057 | 1,915 | 277.7 | 277.2 | 277.1 |
| Np=-237 | 828,464 | ¢60al | 23647 | 64826 | €.842 | A.561 | 66G.T7T | €41.0 | £40.3 |
| Pu-238 | 424.5 | 436e5 | 43542 | 3146 ) 20429 | 20450 | 163.1 | 146,55 | 144.6 |
I Pu=223 | €731 | 6732 | 678.7 | 3C3.6 | 203471 303,54 1 71%¢6¢1 | 194.2 | 194.4 |
| Pu=269 | 9607, | 9«02« | 3396+ | 2,537 | 5.3544 | 2,219 | 9448, | 8451, | S438. |
I Pu-241 | B93.4 | 8¢443 | £34.5 | 56646 | 58646 | Sabes | 12547 | 125.7 | 125.2 |
) Pu~242 ) 111+ | 1512+ ) 15264 | €4337 | S.£3¢ | 5.5633 | 1127. | 1127. | 1140. |
| Am=2a61 | 1613, | 1268. | 1FRa74 | 21.01 | 13.87 | 13.60 | 1617. | 1641. | 1¢41. |
| am=243 | 1563, | 160« | 1:88)0¢ | 6.362 | 6,365 } 4.212 | 1352. | 1362, | 1352. |
{f Cm=2646 | 1023, ) 1929, | 1021. | 64473 | 44,89 | 46,25 ) €c2,4 | 592.9 | S5P7.9 |

—— . b e A o e G% SR W G MR R e e e S S L M e R e e e S MR D A S AR AN e G e D G e G Y SR D e e e ARk e W TR L G MR A A R S Gm S AR D E an A R R D e em e A G A -



Table & ¢ 1nfinite dilution resonance integrals (harns) from INDL/A=R3 file-2

- Wy o = G T WA D S L G D CE S M S G D G s PTG dn e D G D G M an ) G Gn SR G R e S En L L M e D L D G D G AR D N h . . S s W wn e e - A =

I Th=232 ] 325,64 | 336+9 | 335.3 | 46271 | %267 | 5710 | 5041% | €0.32 | 30,07 |
] Pa=232 | 1024, } 1C71s |} 10704 )} 247274 ) 24365 | 2.755 | H76.3 | R32.1 | 3%2.3 |
I Np=227 | 8502 | 26345 | 369.0 | 54822 § S¢332 | 5.832 | 63642 | 636.1 | €53,7 |
| Pu=23R | 4264,3 | 406.K5 | 4C6e2 | 31453 | 21.56 | 21449 | 14,5 | 143.5 | 1643,5 |
I Pu-239 | 65£2.9 | 65542 | 5€5.7 | 3C6e6 | 30445 | 206.7 | 142.5 | 122.5 | 182.8 |
I Fu=-240 | 956¢10. | 92386 | 3c¢2%e | Se352 | 4o264 | 64253 | 3430, | 2621, | 3420, |
| Pu~241 | 1°227. | 26534 | 2491, | 12135, | 12193+ | 1220« | 10546 | 683.3 | 534.5 |
] Pu=242 | 1%17. | 1¢32. | 1693, | 8,133 | 5,140 | 5.133 | 11238, | 1134, | 116s, |
| am=261 | 1€27« | 15266 | 1€c6e 1 12476 | 13477 | 13.77 F 1639, ) 1432, | 1440, |
| 8m=263 | 252%¢ | 29324 1 2630, ) S4326 | 54534 | 54532 | 1513, | 1315, | tR15. |
] Cm=242 | 2275 1 329.4 | 3271 | 11450 | 11452 | 11eh2 ) 11542 | 115.2 | 11443 |
| Cr=-264% | 1110. | 1115, | | €21.1 | R23,4 | | 115.5 | 116.7 | |
| Cm=24A | 334,77 | 33642 | 223,23 | 64947 | €.335 | 649235 | 110,77 ( 111.,0 | 119.2 |
| Cm=2a7 1 1227, | 1342, | | 551.5 | €&3.5 | | ¢423.9 | 435.6 | |

A . n G M em B e EE AR T A A GRS e G U Eh e G S SN W e M e e SR AR AP S A L G L SR AP R G G R GR MR WD R P MM WR W AN N M fn MR @e ED ED GD R ML Ge ae M L S R S S wn e W e


file:///p-237

or

Tahle 5 ¢ Infirite cdilution resonance intearals (barns) from INDL/A=-83 (JENDL-2 files)

e m e e L n e A D D em b e em G U ML Gm A En R R R ST b Gb g TR e G Gh M e M G S EE S T M G B R R s M AR ML W D ek am e T T AR M am SR S G WS AR AR EE G A W G G e e . - A

i Th=222 | 324,1 | 225,13 | | €365 | 6264 | I 79.30 | 79.91 | |
] Pa-233 | 2£3.5 | 9€3.1 | | 44873 | ¢,.4R2 | | 773.6 | 7172.2 | |
| U-236 | 949.9 | S43.2 | | 5637 | €.629 | | 6079.0 | 509,0 | |
1 U=235 | 514.0 ) 613.3 | 412.2 ) 2787 | 27,3 | 275.,0 | 13,2 } 153.4 ) 153.1 |
] U=23€ | Sas.8 | &45.5 | Il 761 | 7.561 | | 347.0 | 3¢7.1 | |
| U=238 | 552.4 | &33,3 | £22,4 ] 1,252 | 2.0%3 | 1,318 | 2an.,2 | 2719.0 | 278.5 |
| NP=2237 | 8713.6 | B874%.5 | | 64258 | €.257 | | 82,2 | 562.4 | |
| Pu-236 | 452.0 | 4351.5 | | 32.44 | 22463 | | 15%5.3 | 156.2 | ]
| 2u=239 | 5756 | 5572 | 57643 | 3C1.6 | 29447 ) 2397 | 19543 | 1S1.1 | 194.° |
| Pu~260 | 3610, | 9610, § 5236, § 1C409 | 19.99 | 9.643 | £&49, | B6s3, | 2427, |
| Pu=241 | 95946 | 95047 | 9€1.5 | 590.4 | 590.1 1 521,35 | 126.9 | 136.9 | 186.8 |
|- Pu-262 | 1479, | 1473. | ol 6635 | €035 | I 1117. | 1117, | |
| Am-241 | 14964 ) 12397. | | 16469 | 12,52 | | 1238. | 1032 | |
| Am=262¢c} 1%3%. ) 1824. | | 12654 | 1259, | | 392.6 | 331.1 | |
| Am=262n| 1307. | 1307. | I 1829, | 1523, | | 20%.3 | 206.9 | |
| am=243 | 2C4le | 1740. | I 11354 | 10,51 | | 1216+ | 1522. | |
| Cm=-262 | 3%51.,2 | 352.5 | I 11.09 1 11,08 | I 115,232 | 114,2 | |
| Cm=243 | 2233. | 3233.¢ | [ 1813, | 1638.3 | b 2937 1 44.17 | |
| Cn=246 | 9&3.7 | 343.2 | | 13439 | 12,24 | I 393.4 | 533.5 | |
| Cm=-245 | 1C86&. | 10%4. | | 79%¢9 | 739.3 | ] 107.8 | 107.8 | |

—— A En o wn am A e E S EL MR AR e G AP P G e En G e e S W G e o A R WS AR GBS A e e A e G e G S Gl R G e e G G R M G A R S SR ML A% R D D en A ER dm e e E e e S



I

Table 6 ¢ Ct=-252 fission sp2ctrur averagae:d crass sections (barns) from INDL/A-43 file-2

- n S e S b S s e @S P M G Gp D R R S M G B e G SN G G Am A S e A G e A ER A n G S G S WA e WS Em A e S R SR A R SR M R e D W MR R S R W e Em e Gm W Em e e

. Tt s34 on | captvure |
| Isctorel L=-P=-G | - NJOY | AVSP. | L=R-G | NJDY | AVSP. | L=R=-G Y NJCY |} avsp. |

|

I Th=-222 1 7.53€¢ | T+5664 | 7.564 | .074%4] 075861 0758€) .03574) .N9501| .09531!
| Fa=~233 | 7.491 | 7,655 | 7,635 | €038 | 5002 | 4093 | 41530 | 15585 | 1555 |
I Np=237 | 7561 | 7.568 | 7.568 | 1.29% | 1,308 | 1,393 | 1331 ]| J1%46 | .1R46 |
I Pu=223 | 74893 | 74750 | 7790 | 1975 1 14923 | 1.937 | Q76461 07334 .07336}
| Pu=-239 | 7,706 | 7.737 | 7.717 | 1.735 ! 1.795 | 1.795 | .054201 .0533¢| .0533¢|
I Pu=260 | +2295 | 54533 | 6,529 14002133} 4087571 O0R7S7|.008638| .N85ul| .03354%]
| Pu=241 1 13462 | 74362 | 74942 | 4024551 1.607 | 14607 ).0056580) ,0h664] 068441
| Pu=2642 | T7.720 | 7766 | T.75% | 14112 | 1.118 | 14118 | .07339) .0TR1€} .07815]|
| 8m-261 | 7548 | 7e¢635 | 7.635 | 14341 | 1.369 | 14369 | 4232931 | 43028 | 3028 |
| Am<243 | T7.6876 | 7.5%2 | 7.653 | 14116 | 1.126 | 1,124 | 42385 | 42350 | .2350 |
| Cm=242 | 2.075 | 3.055 | 84056 | 1.6AN | 1,656 1 1.664 ) 4N2022| ,N23482| 02342}
| Cm=263 | T7.976 | T7.3%5 | | 2170 | 24157 | , Sl L.017281 .0149¢] |
I Cm=24%5 | £4125 | 24100 | _ D 1.977 1 1.7°0 | | 404729 .0485SE| {
| Cn=266 ] 2,791 | 8,762 | 8,762 | 14338 | 1,342 | 1.362 | .02333] 02294 .02234]
| Cm=-247 | 9392 | 2.556 | | 24259 | 2,265 | I «05111] .05n12] |

- s A e W En A Em oy S Em R G e e D S Mh Em R G MR A e GE S AR G S dn EE GL L b N M A mm AL ED CE N R R G P ey M R TR MR Ee Em G W G Em R AL M S SN e @R R WP MY G R e @ @m TS me O Gn e e e



"~ The ajraement betuwosen the Cf-232 fission spectrum averaged fission
cross sections calculated by NJIY and L-R-G is generally very ngoad
axcept for the Pu 1isotopes a1n the IZ library (see Table 6).
Looking at the file of grour averaced cross sections for Pu-240
procucad by NJIY is seems that th2 vointwise data up to 5.5 MaV are
igncred.

- No differences wera2 obhserved in the fission spectrur averaged cross
sectione cbtained by direct integration and by group condensation.
This is to bLe expected since there is nc difference in the wupper
intagratinn 1limit in the  <twec oapproaches and tha cross section
eneray dependenc2 around meen spectrum enersy 1s uUsually rathaer
smcctn,

The 1integrals for the =£5C library were calculated by
condersation of the group averéged cross-sections from the IRDF-9S
C£]) file whare the actinide datr wera gererated from the pavailabe
ENDF/72=5 files including all reca2nt imorovements [132]) with latest
L=-R=G [14] s2t of codes. The c¢ross soctions ar9 <iven in  the
extanded SAND-II ogroup structura which extends up to 20 MeV. Very
gcod zgreamant of the results with the published data [il]) reconfirms
the =tdaquacy of the condensation approach to calculate the integrals
(see entries in Table 2 markad with an asterizk).

The romaining libraries were all processed by FECGROUP-CB84 (15
into group constants in SAN(C-1I - Extendad S40-group Structure and
condensed into relevant intearals by AVSPECTM (107, The varifticetion
of FECGRGLP=-CB4 in [12] ic appliceible because the processed libraries
ara very simola.

In soma of the experimantal measurments the Fssurad unoer anerqy
range ot integration is less than 20 MeV. Such measurments are
renorralized accordingly and they are marked with an zsterisk in tha
tables. '

4, Comoarison with Sxperiment

The rescnance integrals (R.J.)y tne U=23¢ and the C¥-253C tiscion
sgectra. fveraged <crcss sactions are considerad for fll isoitcces Tor
whicn experimantal data are availehle. Tne experimantal valuesd are
axtracted from an CSXFQY. retrieval C143. The ¢crcss se2ction ratio
measurments and tne deéta witnout cuotad arrors Jr2 not concidered.
Whenaver mora than ore &xprirentel value is svailablz tne mean value
is celculated wusing a weichted l2zfst squares technique=. The
correlaticn between ‘2rrors. is neglected sc tne mz3an value 1is
acuivelent to the weichted averace. Th2 invaerse cf the sauare of the
experimantal arror i3 usad as the w23ight.

Eor each iscotore the experimental vslues, the calculated mean,
the wvalge from. an indep2ndent compilstior (177 and the calculated
values frem various 2valuated libraries are <comoarecd. Ths aquoted
errors are the experimental errors in measurments, the standard
deviation for the calculated maan value or the <deviation froq this
mezn for the values cclculated frem the evaluzted libraries,

for consistency *he R.I1.s ebtained by greup averaged Ccross
secticn condensation are wused in all czces. The NES reccomnendad
U-235 fission spectrum in Qroup avaragzad form 25 c¢civer in (6] is used
rethar than the ENOF/3-5 equivalent. .

Yo ccnform with the units cormonlv encounterad ir 4he 1i
the R.I.’s are given in berns and tne fissiorm sSpectrur averag
secticns are given in millibarns,

[a T}

-
[S ]
i I
o C
w9
“ N

¢
e
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The caoture resornanca 1ntzirz]l measurmants ar2 wildly scatterede.
In fzet cnly 5 mecsurments.cut of 20 have error bars consistant with
tre cslculated mean. This is an indication thka* tna auotad errors
ara2 underestimated o~ that they d¢ rot include sowe systbﬁatic errors
sucn ¢s th2 uncertéinty arouna the cadmium cut-cft ensrgy or the
da2viation from tna 1/% spectrum, The maeacured .1. of Th-232 is
ther2fore not suitable as a critarion 40 judge the quality of
avaluctions.

Table 7: Rescnancs intagcrals for Fission (ReZ.f) and Toanture (Roalec)
and the fission cross section @#veraged over the Cf-252
fission spactrum (Cf.f) and the U-235 Tissicn
spectrum (US.f.) '

e W An R e v am T G D D S W ey NP SR T Er e S e SR A TR Ot W W EE TP ek SR M S W MR ar D e P m a er T M S N A ST A mw e A W S W W M Ee e M D ey W e = o
ES S S S ST S eSS S S TS S S-S ST TS S-S eSS S S E S EsSSsSSzTESSSSTSTEsEma2SIZ=IT=S==Ss=IS:x=s=s=

I 30-TH-232 .Res. Iirt. And 3pectrum avaragad crose-sact. ;

I RoIt arre ret.l Selec érre rat, I Ct.t, err. rat,1 L5.f. arr. raf,
I w (H) I (&) (D) I (ak) (mb) I (a2 (1h)
gommm—m————— T e T e s s S S s s e s s s s s s~ -

b I 70.0 5.0 52 I 89,6 2.7 33 I 73, 2.3 s

I I 8,0 Q.5 285 I 84.7T 4,8 °¢ I 77,0 4a.C 175

I Io22.7 1.8 2% 1 I

I I 8.5 3.0  2¢ 1 1

I I fé.0 3.0 221 I

I r 82,0 3.0 2711 I

1 I 31.2 2.4 301 1

I I 32.0 €. 25 I I

I I 37.¢ «,0 21 1 I

I T 87.45 2.0 2% ¢ be

I I 94,06 6.0 24 1 {

1 I 55.0 5.0 241 1

I I 64.0 7.0 241 I

I T 2.0 3.0 26 1 I

I I £R .0 3.1 24 I L

I 1 63,0 2.0 261 I

1 I 7.0 4.C 21 1 I

I I %¥S9.5 4.9 90 I I

I I %%92,2 ob.v 30 I I

I I %72.5 4e5 31 I i

I mean value (L&) and recommancdations from ref.l7 and ref.ll i
I : I T9.6 0.8 &% I "8R.3 2.4 £E£ 1 77.7 2.7 ¢Et€ 1!
I «07468 016 17 T 22.3 2.4 17 I 1
I T 25, S 18 I bt

P S S S S S S S S S S S S S S S eSS A S TS S ST T E oSS SRS SRS YRS RETSSESsSSESSESEszE==SssE=E==
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I 9Q9-Tm=232 FISSION Rele efrd Spactrum aver.crcss-secte. I
I Library Sele Err. Ct=2:2 ¢, arr, J=235 t. err. T
I (n3 (h) (mH) (rh) (mh) (m:) 7T
I SXPEQIMENT ‘ 39.33 7e40 T17.7¢ 2.17 1
I UKNELf%O t.015:2 716.%13 -£.27 72.72 -3.97 I
I LENCL-34 J.5%4132 31,27 -7.13 75.18 -2.52 1
I ENCF/3-¢ 015391 Téden? -12,.87 £3.00 -8.70 I
I ENDS/8-5-0 C.6151 TR,0T =-10.223 72.40C -%.3¢C 1
I INCL/ZA & C.571¢ 75.356 =12.44 79.18 -7.32 1T
I INOL/ZS K2 0.5925 ' Td.43 =13.32 . %9.00. -8,70 I
I 96-TH-232 (N,GaMMa) Tele &ard Spaectrum Zver.cross-sect. 1
I Library R.1. err. Cf=-252 f. err, u-235 f. err, I
1 _ (b)) (h) (mb) (o) mb) (mt) I
I EXFEQIMENT 73.40  0.7¢ 1
I UXKNCL-30 1190.5¢ 21.29 115.79 125.1°¢ T
I LENCL=-%S A?2L.TT i%.37 §5.94 1€J.60 T
I ENDF/3-4 85427 Se97 3%.33 123.3C 1
I ENGF/8-3 D §5.93 .53 35.9¢ €4 .24 I
I INDL/ZA E 80.07 A.67 5,01 $3.57 I
I INDL/ZA K2 82.32 53.43 GT7.47 132.30 I

P T R R e T T T e S N S F S N RS
2 R+ A S A - R F SN F SRR R R R R AR R R

Cnly fcur mezsurTents are avesilable for the fission spectrum
averaced fissionm <crecss section but they s2em to he more consistent.
All thre evaluated libraries und2restimate the fission <c¢crcss section
slightly. This wunderestimation 1is - le2ast prorounced in the L&
library. The two INDL/A evaluaticns (IS and IX2) tosether with E4
show largest deviation. :

14



The reasurad capture R.I.’s ar
aerived from the £4 and the =54 11
of *he mecsured values but the valua

are ccnsidarably overestirated.

Table 5: Reles for Fission (R.T.4%)
and the fission crcss sect
fission sp2ctrumr (Cf.f) an
spectrum (US.f.)

2
hra
35 fro

and C

¢ tne

ries

c2lf-cecnsistant.
lie withir the o
m the tiIK

anca l¢

agture (K.Y.¢)
ion avercced cvar the (f-2%52
u=-2:5% fissicn

The

valuas

rror bars
libraries

P R Y R s X N R R s s s

I 91-P»a=-233 Res. Int. =~ and fpactrum averaged cross-sect. I
I QoI.f erre. f‘ef.I R-I.C Arr. er.I Cf.fo _erro f‘ef.l LS.fQ erre. ref.I
I (b)) (b) i (k) (h) I (mbh) (eL? I Cak) (mb) I
P etttk bbbttt R T
I I 320. 135, 1321 I 1
I I B837. 3S. 491 1 1
I I %426, 35, 351 I 1
1 I %621. 90. 34 I I
I I =245. &3, 3351 b I
I T %2340. 43, 357 I i
I mearn value (L4) and recomnandafions from r2f.17 znd ref.lt I
I I ¢5¢4. 13. ¢ I I 1
I I €é5. 35. 171 I b
I 3. 18 I %60, 35, 17 1 I I
I 91-P&=233 (MNyGamma) Rele ard Spectirum aver.cross=secte I
I Library R.I. err. Ct=252 f. err. U-235 f. err. I
: (n) “(h) (mi) (rh) (nb) (mb) 1
I EXPERIMENT 350.87  18.59 z
I UKNCL=-B8T 824.0C 25,12 117.70 127.00 T
I ENCF/R=4 357.28 .61 173.460 15,20 I
I ENDF/8=-5 & 887,23 .41 178.53 128.20C I
I INCL/Z7A E 882.27 21.40 156.590 1¢8.30 1

e P e M e S e Py SN M e AN e MR R R AR L T A e S ER MR R S N R R N A ST A E S e S E NS Em e i e mEENEmEwES e ==
CE S S S S S S S SR S S SR S S S STS S S SRC- ST RS ES S SCSEICSCS TSRSz EDSS=zZz=S=ES=S=s=s==s
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The ".1. messurments - show good consistency exceot fer tuc

fiscsion R.I.  values. Tne UK 3nd Ls librariss underestimate tha
fissicn kel. and the Ley 36 &ond IK2 1libraries uncerestimate tha
caotura fels hy @n  amount eéexcerding the uncartrinty in tha

measurment,

Table 9: Resonance integqrals tor Fissioan (2.1.f) ana Cacture (2.T.c)
: and the fission croes sectiorn zsveraced cver tne Cf=252
fissinn snectrum (Ct.f) and the Y=-2235 fission
spoectrum™ (US.f.) :

e A AR m AR R M M M AR e Sm e e R e W ED I Sn St N M N I AN NS S YR T M TP R e S G R SR SR M h e S M B Es = T MW e M eh G MR W A =
L EE R XSS I B R XA A R R R R X T 2 T A R A R R AL S A A S R S R A ARttt i i

I 92- uU=-233 Rese INte and Spectrum aVere¢nd ¢cross~secte. I
I R,1.f arr. refel R.I.c err, ra2f, 1 C¥f.fe err. r2af.] US. ¥, err., rezf.I
I (b) h) I (h) @P) I (an)  Cad) I (mb) (mb) M
e D e L R R ikt e L LR R e I
I T9€. 26. 2% 1 135, 1, 35 I 1%S3, &B. &0 I !
I gac, 40. 212 I . 3. “«2 I 1947, 1. 37 1 I
1 T71. 43. 33 I =143, Te 35 1 1947, 1. de I I
I 85¢0. GS0. 41 I I -1 I
I 83¢0. £0. 42 I I I I
I x72¢. 35. 371 1 b I by
I %72G. <b. 37 1 I 1 1
I %824, 30. 3221 I I T
I mean value (L&) and recommerdations from ref.17 and ref.1® T
I 773.2 12.4 £ I 162,464 4.6 "L I 1639. 20 £ I I
I 783.4 7.9 17 I 13:.1 4.5 171 I I
I 760. 17. 15 1 137. Se 1€ I I I
I 92-U =233 FISSION Rel. and Svactrun aver.cross-sect.

I Libf‘af‘y R.I. err. C‘f'zsz f. . erre. 'J-235 f' erc., I
1 (bh) (h) (mb) (1) Cmh) (mh) 1
I EXPERIMENT 773.92 13.43 1938. 20. I
I UKNJL=-80 T756.52 =~17.40 1291, -47T. 1RQQ, I
I LENCL-34 75%.02 =-18.90 16%¢. -42, 1304, I
I ENDOF/B-4 Té62.18 -11.75 1833, -105. 1341, 1
I INCL/7A X2 Té4.47 -3.%5 1834, -1Cs4. 1542, T
=================:======‘.‘===:'—“—:==‘=======:::::===::::::::2::::::::2:
I 62-U =233 (N,54MMA) Rele ard Spectrum gver.cross—sect. I
‘::::::.‘-::========:::2:=:====-====:===:==:“:::==::::::::::::::::::i:::
I Library Kol err, (Ct-252 f. err. u-235 +t. err. I
I h) Ly (ma) (rb) (mBb) (m) I
I IXPIRIMENT 143,136 6. 3¢ 1
I UKNCL=-3% 1as,4¢ 2.10 Ll.c6 o 65,10 T
I LENCL=-S4 ’ 133.91 -3.45 50464 - €4.3 T
I ENCF/2-4 134,866 = =5.70 $90.35 £6,23 I
I INCL/G K2 124,54 ~3.,42 63.R5 £4,22 1

P R el B B R R R D N R R R P F T S PN E S N E NS ENNE
R S S S S Y R bttt F R R R -



4.4 92-yU-235

e P e R N R R R R T N T T T T s
I 2 S S 2 R RSS2 b 2 2 it i AR el Rttt

e« &nd Spectrum zver.cross~secte.

e er E e En av SR S e v e T MR M A TS A SR A T M e e M TP R R m S m MR e E e M e e
S S S ES S . s S S CTESSsEsCCCSEsSSN=ss ST sS =S =R ==z ===2=s===

Re.I

u-z35 f.
Cmb)

- wm am mm th o wn En th T W R a Tm S W S Y R R M . e P ED SR M Ym S o S SR M M P MY m S e E o w =

EXPERIMENT
UKNCL=-80
LENCL-64
ENDF/3-4
ENDF/8-5 D
INOL/ZA J
INDL/A X2

280.16
274.42
283.90
292.95%
23t.72
274.96
263.02

P R P T P P E T ¥ &

e - S S - 2 R A R A S R 2+ FE R F BB P A S F R R R At A NSRS ARt EAREEEEE

2 R R AR R E F SRR REE TSI R SRS E R B

P ar wr en Eh M EE WD S W D e EE SN W W W G R D M WP Sh M Sk W GRS W R MR GRS SR A Sn e S R MR L SP Sk N en OE Y W MR G v Y TR WS SR S A e N WP G e W W MR W S e W

=SS SsSsSs=ssss=sgssEs=sn

(mb)

2 R R SR 2 REE B2 R R A R PR SRR kRt R PR R

EXPERIMENT
UKNCL-5C
LENCL-84
ENCF/B-4
INOL/ZA J
INCL/7A K2

Cf—2‘52 f. err.
Cmby) Crh)
1225. S.
1227, 12.
1232. 7.
1241, 16.
1235, 11.
1268, 22.
12546, 21.
Ct-252 f. err.
{mb) (mb)
717.15
31.+%
95.32
127.40
90.29

£2.52
§7.63
101.60
123,30
96,12

R R R R L R e L R R S T T I T o e T Ty e

s SRS =S=ESE=s=s====

S e S E ST TS ST S S C S S S S s S s s S E S S sSSsSs s Sssss=sz==sssssss
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Tne caotura R.I. maasurmerts are ccntradictery and they can not
help 2 &) selact <the evaluated data wrhich 2lso shoyw enormous
discrepancies. » '

Table 11: Resonance integrals for Fission (R.I.f) and Capture (R.I.c)
and the fission cross section averaged cver tne Cf-252
fission spectrum (Cf.*) and the U-2Z25 fissicn
spectrum (US.f,.)

R A R E T s T e T R E e E e e S R RS e N I NI mEm s e wm e Em e s m - -
X X2 2 A A R S R R A P A A R+ B R A R R A R A RS R S A R L 2 S A R S A SISO F R FER T

I &2~ U=23% Res. Iht. and Sgectrum averaged cross-s2cte. I
I ReIof erre roefel Relec err. ref.l Cfof. orr. ref.l US.f. err. ref.l
I (b) h) I (b)) (b) I (mh) (mb) I (mb) (mb) I
O e e L L s cec e r e —er—c - R ettt L T Lt Lt 1

- - - = - - - - - - oy e e e e EmmEEE e E IS m -
¥ xS+ 2 2 ¥ 2 F 3 X S+ & F 3 3 F 2 F E R 2 R A A R S S S R 2 S S R R R R R AR P R R R R R R Rk

o S mw e m e = - - - A e En s SR A e WP e m S mr s D W w AR S S e S M W WS SS WD S S S8 W s M dn e e
2 k2 S R E SN E 2 3 2 R R & R R F R R FE TR EE AR R PR R R R ]

I 92-U =236 (NyGAMMA) Rels and Spectrum aver.cross-secte. 1
- ¥ 2 I F R 2 F XS F S E R T R F XX F F S XX F F S 4 R S S R R R X R RS R R E 2 s R 2 2t 2 2 % 1 1%
I lef‘af‘y Reloe err. Cf"252 fe erre u=235 f. err. 1
1 , (b) (b)) (mb) (mh) (mbh) (mb) T
I EXPERIMENT "365.30 11.55 . I
I UKNCL-80 322.87 =43.42 171.10 179.30 . -1
I LENCL~84 £31.49 465.20 158.20 . 176.30 1
I ENDF/8~4 350.04 ~16.2¢ 170.20 178.60 I
I ENDF/3-5 A 350.32 -15.98 170.20 178,50 1
I 2 2 I S X E S F E E X TR T R R X R R S 2 X2 i i ittt Tt Rt - R 2 2 R £ &0 £ K]
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4.6 G2= U-23%

Tha captur? R.l. measurmants are raasonghly consistent. A
clear distinction msy bhe observed betweer thke "tefore 1972 and
“sfter 1372" maasurmentsy tne forrar. baing higher. Tra R.I. velues
derived from the evaluated 1litraries are slightiy dverestimated
excapt in the c3se of the L4 librzry wnere the value 1s within the
experimental uncertainty  an the UK library whicn under2stimates th2
capture R.I. ' '

Tzble 12: Resonanca integrals for Fission (R.I.f) and. Captur? (R.l.c)
and the fission cross sectior averaced over the Cf-252
fission spectrum (Ct.f) and the U-225 fissicn
spectrum (U5.f.)

R ST e TS S S S S S S S S S S S R S ST E TS ECSEsC S RECE-SCSTEoSCSEZmEIZSSSEZsE=S=SSS=Ss=SS
I 92- u-23% Res. Int, and Srpectrum averszgjed cross-sect. I
I Relef err. ref.l Rol.c err. ref.l Cfof. err. ref.l U5.f. orre ref.l
I (b)) (b)Y 1T (B (b) I (mb) (mb) I (mb) (mb) 1
PO R et D R e e L DR Tl DDl e ekl I
I I 282. 20. S2 1 3246, 14, 75 1 308. 15, 83 I
I I 286. 25. 89 I 308. 17. 731 i
I I 282. g« S3 I 311l. 14, 94 1 1
1 I 281. 1lu. 23 1 283. 7. BE 1 1
I I 257. 5. 20 1 347, 6. 8¢ 1 I
I 1 2¢9. Se 46 I 347. €. B87 1 I
1 I %265. 22. 91 1 325%. 7. 181 T
I I x278. 10. 71 1 I I
I I %289. 115. 51 1 I b
I mean value (EL) and recammendations from ref.l17 and ref.l18 I
I I 272.4 2.9 €& I 328, .3, &£ I 308. 45 &4
1.0012 .0002 17 I 276.3 2.7 17 I I I
I.00154 Q0015 181 277. 3. 18 I - I 1
C T e S TSI E S T S E S S SN TSRS ETECSESSsSCSESrISss=STsSSsSSIzETSS=SEZ==SS=
I 92-U =238 FISSION Rel. and Spectrum sver.cross-sect. I
I Library R.I. err., (f-252 f. err., u=-235 t. err. I
I (b) (b) Cmb) Lmb) (mb) (mb) I
I EXPERIMENT 328.00 3.00 308.00 15.00 I
I UKNCL-BQ 1,5008 . 296.80 -31.23 278.70 =-29.30 I
I LENLL=-84 2.05¢8 321.70 -6.20 302.20 -5.80 1
I ENNF/B8=4 1.3150 - 315.40 =-12.50 255.%0 =-12.20 1}
I INDLZA U 1.3150 323.30 ~4.70 304.00 4,00 I
I INDL/A K2 o l.66271 0 313.00 ~15.00 254,00 =14,00 I
==========3=======:==‘-‘=======3====2===============g==t=======§=3=3==
1 92-U =238 (N,GAMMA) Rele ard Sgectrum cver.cross—sect. 1
I Library R.I. err. C(t-232 f, err. U=-235 f. err. 1
I _ (b) (b) (mh) (rd) (mb) (mb) I
I EXPSRIMENT . 272.3% 2.31 1
I UKNCL-B83 267,45 ~4.94 83.17 . 87.3%2 I
I LENDL-S4 273.82 l1.44 74.35 18.73 I
I ENCF/E=~-a 277.06 4.71 71.34 75.07 -1
1 ENDF/B-3 D 273,20 691 83.34 72.06 1
I INOL/72 J 278.48 5.09 56.95 €8.43 I
I INDL/A K2 273.49 6.11% 70.92 74.%21 b

R L T T R R e e S B R T o T ™ A Em s SR NI N ey e S e M e oow o wm
- e S S S S SR S S ST S s ST S ESSs RS- ECSC SIS oSS ESE=ESCSCSEICSzIzSsSCSS=TIs=z==2==z==-=



4.7 S$3-Np-237

The Cf-252 fission spectrur averaged fission <cross saction
maasurments are not sufficiently consistent tc he used as a selaction
criterion for the evaluated data.

Table 13: Resonance irtegrals for Fission (R.I.f) and Capture (R.I.c)
and the fission cross cection asveraced aver the Cf-252
‘fission spectrurm (Cf.f) and the U-235 fissich
spectrum (US.f.)

T 2 Y I I I T re s R T I F E  F N I rr rrrrr sy r r r >
I XS 2 S XX T2 - 2 2 - + * R X R R A A F - E R R A R E R R R R A R RS A RS R RS AR R SRR R R SNSRI R

I 93-Np=-237 Res. Int. and Spectrum averzqed crocss~-sect. I
I Relof err. rafel Relec erre r2f.l Cfef. err. ref.I US.f. orr. ref.l
I (b (b)) I (b) (h) I (mb) (mhd I (mb) C(mb) I
Jocmmee- e DL L Lt ettt e LD LD Lt DR L P cemmcemcccccen—- I
1 I I 1380. 100. 7¢ 1 1
I I I laes2. 23. 82 1 1
I I _1'13661 27« 78 1 1
I mean value (LL) and reconmendations'fr6m7réf417 and ref.18 I
I 1 I 1409. 17. L I I
I €.5 162 17 1 6822. ¢£8. 17 I ' I I
I 6.9 1.0 13 I 640. 50. 13 1 I I
I 93-MNP-237 FISSION R.l. and Spectrum aver.cross-secte. 1
I tibrary R.I. err. Ct-252 f; err. u-235 f, err. I
I (b) (b) (mh) (mb) (mb) (mb) I
I EXPERIMENT 1409, - 17. I
I UKNCL-80 6.9020 _ 1371, -28. 1338. I
I LENDL-84 Te4T796 1303, -106. 1275. I
I ENDF/B8-4 6.5606 131, -58, 1320. 1
I ENDF/3-5 O 6.8705 1352, - =S57. 1322, 1
I ENOF/B=-5 & $.,5969 . 1352, -57.. 1322. 1
I INDL/A E 5.8325 : . 1208. -101. 127¢S. I
I INDL/ZA K2 5.8622 1287, -122. 1257, I
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4.8 J4=-Pu-238

The data in all but the UK evaluated libraries agree well with
the single fission R.]. measurment. It would he useful to ‘have this
value confirmed by another experiment. The capture R.I.' measurment
is mcre than an ordar of magnitude larger than the recommended value
from ref.C17]) and the values derived from the evaluated 1librariese.
The source of the discrepancy needs to be resolved to see which value
is more correcte. ‘

Table 14! Rasonance integrals for Fission (R.I.f) and Capotura (R.I.c)
and the fission cross section averaged over the Cf-252
fission spectrum (Cf.f) and the U-225 fission
spectrum (US.f.) ’

- - > wm w wn an - . S e AL e e W D R G D S R W Y D Wy W ST M S R Sy ey M SR S mr R SR e e TR M e e S P R MR W T s SP M Mm e W oar =
I 2 = : 3 2 &+ 2+ 2 A 3 * 2 2 S+ S S L E S R E R R A R R R A R R R R E 2 R S 2 A E R E R S R P R R SRR R R E R AR

I 94-Pu-238 Rese. Int. and Spectrum averaged cross-sect, 1
I R.I.f orre. rof.l Re.l.c err. ref.l Ct.f. orr. ref.l US5.f. err. ref.l
I (b)) (b) I (b)) h) I (ab) (mb) I (ab) (mb) I
b L L T P e e D bt D bt Ll D et Dl b Ll |
I - 32. 5. I 3260. 280. 55 1 ’ I . I
I . I 3310. 400. 55 I 1 . 1
I mean value (L&) and recommendations from ref.17.and raf.l18 I
I 32. 5 E& I 3276. 223%. E& I I I
I 24.2 2.7 17T 1 154, 9. 171 , I I
I 2. 5 18 I 162. 15. 18 I 1 I
FF 2 T 5 ¥ R E 5 2 2 A s X3t i it ittt ittt ittt
I ¥+ 3 2 2 2 2 % 2 2 i X2 it it it it ittt it iiiisiii it iiisi
I 94-PU-238 FISSION Rel. ard Spectrum aver.cross—sect. I
t + 2 2 ¥ 2 E F E S KR X2 X R XX % 222t EIiiiiiEiEiii i EEEEEEt
I Library . R.I. err., (t-252 f. err, u-235 f. err. I
I (b) (h) (mb) (mb) » (mb) (mb) I
I EXPERIMENT 32.02 5.08 I
I LENCL=-84" 32.21 0.18 2047, 2027. I
I ENOF/B-4 30.60 -l.44 2078. 2045, 1
I ENOF/B=-5 A 30.48 -1.56 1983. 1956, I
I INOL/A E o 31.49 -0.54 1983, : 1959, I
I INDL/A K2 31.25 -0.75 . 1936. - - 1910. I
;-3 I 3 3 2 A ¥ 3 2 % 3 R S 2 S R X% 322SR LR 2R 2T
I 94-PU=-233 (NyGAMMA) Reles 3and Spwctrum aver.cross—-secte. I
I Library Relo err., (t-252 f. err. u-23s f. err. I
I (b) h) (mb) mbh) (mh) (mb) I
I EXPERIMENT 3276.,44 229.38 T
I UKNCL-5C 137.90-3138.54 Téoo? 79.92 T
I LENCL=-354 151.,66-3124.78 110.30 114.70 I
I ENOF/B-4 144,.,55~3131.8¢ 41.00 43.64 I
I ENDF/5-5 & 153.50-2122.94 1642.30 - 1€0.¢0 b
I INCL/ZA 8 o 143.50-3122.94 72.34 73.21 I
I INDL/A K2 158.5C-3117.52 122.40 129,40 b

S mcecrms2mc—=cfcsf=mc=sSc=SSfS==ScSS:fTSfS=—sScCfSeSSffccSfc=S==Sf-f&sf==:=2=c======
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The fission R,I. measurments are oftan scatterred =are than tha
qQuotea errors would allow and for the <capture PR.I, 2 single
measurmant is availahle. Cn the cther hand the Kk.1. valiues for
capture and fission derived from tha evaluated libraries are all very
closa together but the evaluators seem to prefer a somewhat louwer
value of the capture and the fission R.I.

For the fission cross sectior averaged over thas Cf-2352 fission
spectrum the same comment applies as for the R.I.

Tabla 15: Rescnance integrals for Fission (P.I.f) and Capture (R.I.c) .
and the fiscion cross section averaged over the Cf=-252
fission spectrum (Cf.f) and the U-225 fissicn
spectrum (US.f.)

- 2 2 2 2 ¥ 2 R £ 2 X 2 2 I 3Tt it i i i ks 2t 2 2 2
I 94-Pu=-233 Res. Int. and Srectrum avarajed cress-sect. 1
I Rel.f @rr. ref.l R.lec orre ref.l Cfoef, arr. ref.l LE.f. err. ref.l
I (b)) (b) I (b)) (h) I (mh) (mb) I (mb) (mb) I
I--——————--——-—--_-—----_--'——--; ------------------- - S -, S WD W S G oW WS b W I
I 387. 22 464 1 221, 11. I 1790. 41. 771 I
I 301. 10, 45 1 I 19561, 20. 87 1 I
I 327. 22. 40 I I 1841. 3G. 32 1 1
I 366 26. 546 1 I 124, 35. 78 1 I
I 330. 30. 411 I I I
I 328. 22. 671 i I I
I 320. 13, 7z 1 I 1 I
I 327. 22. 8% I I I I
I 434, 8l. 57 I I I I
I mean value (LL) and recommendations from ref.l7 and ref.18 I

I 323.8 ¢.5 &L I 221, 11l. && I 1Ré1. 17. && I
I 312.2 8.2 171 1¢91. 15. 171 : I I
I I

301. 10. 13 I 200. 20. 1g I I
8============================================================:=======
I 94-PU=-239 FISSION ReIe ard Spectrum aver.cross-sect. 1
I Library R.I. err, C(Ct=252 f. arr., u=-235 f. err, I
I ‘ (b) (b) (m)d (mb) (mb) (mkh) I
I EXPERIMENT 323.8C £.49 1S41. 17. I
I UKNCL-30 - 300415 =23.45 1783.  ;'-53. 1775. I
I LENCL=-34 307.01  =-16.79 . 1781. . -0, 1774. I
I ENDF/3-4 ‘ 203.63 =20.17 17e3. -52. 179%1. I
I ENDF/S5-5 O 303.96 =-15.83 1792. -49, 1785%. -, 1
I INDL/A E 304.68 =-19.11 _ 1765 . =46. 1787. I
I INCLZA J 25371 =24.09 K 1818. -3 1812, I
I INDL/A K2 304444 =19,3¢ 17856 -53. 1781. T

P L T L N R R R T T L T e T T Y P Y Y T o
R RIS 2 = E R R R R AR A R R R R R R R RS2 R R R SE=SR==zIz==
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e En s Ey e S AP EE S W S P s me P NS N e n e M we e NP M 4e oS M SE N SR SR ND A R e SR D MR SR Y NS e an e AP SR e
L2 E R E 22 2 R e R L R it RS R R iR AR R R R R RRR LA il

I 94-PU-239 (N,GAMMA) Rel. and Spectrum avar.crecss-sect. I

P e P P P E e T R T R N R I Iy r r r r r r r e T ==,
EE X2 R R - R R R AP S A St PR RS S - P R R T R R R R RN SRR i

I Library ' Rele err. C(Cf-252 ¢, err. U=235 *f. #rr. I
I ' (h3 (b)) (mb) (b)) (mi) ﬁmb) I
I EXPERIMENT 221.02 11,03 | I
I UKNCL-3C 179.19¢ =461.89 46451 80.29 I
I LENDL-84 1 205.58 =15.,40 41.53 66,388 . I
I ENDF/B8-4 134,39 =26.69 39.75% 4346456 I
I INDL/ZA £ 152.285 =38.23 53.35 £ET.4¢ I
I INDL/ZA J 194,94 =26,24 59.01 ¢€3.30 I
I INOL/A K2 154,32 =26,.76 37.565 : 41.08 I
£ 2 2 ¥ X ¥ 1 S X2 i 22 i R X R R 2R XX T R iR IR R SRR



Tha capture R.I. mezsurments are characterised &Yy very large
quoted wuncertainties but the zvaraged -v&lue is still outside the
error hars. In the evaluzted libraries the evaluztor:s seem to prefar

a considerably lower valug of the capture R.I.

2 single measurment for tne Cf-252 ‘fission
fissien <c¢cross sectior is available. C2lculations frcm the avaluated
libraria2s oroduce values which =zre scattered around tno measured
point by more than the experimental error. The large discrepancy in
the vclue derived from the IS library seems to be due to- some
processing errors described in the oravious section.

spectrum averagad

Table 15: Resonance integrals for Fission (R.I.f) and Capture (R.I.c)
: and the fission cross section averaged over the (f-=252
fission spectrum (Cf.f) and the U-225 fission
spectrum (US.f,.)

I 94-pPy=-240 Res. Int. and Spectrum averzged cross-secte. I
I Reloef err, ref.l Relec arr. ref.l Cf.f. erre raf.l US.f. orr. raf.l
I (b) b)) I (b) (bl I (mb) (mb) I . (mb) (mb) I
I e e e L L LT T e L L B L L e L et it 1
I I 8%04 550 38 I 1337. 32. 80 [ I
I I 11000 4000 88 I I
I T 11731 1099 33 1 1 I
I I 11459 1000 59 I I I
I T %3855 700 59 I I I
I mean value (L&) and recommendations trom ref.l7 and raf.l1§ I
I I 9579. 367. && I 1337. 32. L& I

I 5. 17 T 8460.. 305. 171 I 1
I 8.3 13 I 8100. 200. 18 I I
R R A R it i R i R e i i R I R R A A T T R 2 2 E 2 1]
I 94-pPy=-240 FISSION Roel. and Spectrum aver.cross-sect. I
& 2+ R+ S E A - E 2 5 F F S F T 2 R T ¢ A A S R R A3 R T S R R SRR S R E R R 2R R T L X 0%
I Library , RoI. err. Cf=252 ft. arr. U-235 f. ‘arr. 1
I (h) (b) (mb)- (mb) Cmb) (mb) I
I EXPERIMENT 1337. 32. I
I UKNCL-80 6.439% 1255. ~-82. 1227. I
I LENCL-64 10.0283 1413, 76. 1381. I
I INCLZA J 9.8427 1347, 0. 1333, I
I INCL/ZA X2 B.2671 1278. ~-59, 1252. 1
I 94-PU-240 (N,34MMA) R.l. and Spectrum cvar.cross-sect. b
I Library R.I. err., U(*t-252 1. arr., u-235 f. err, I
I (b) (b) (mb () (mb) (mb) -1
I EXPERIMENT €STS 267. . ) I
I UKNCL=-2C 89025, =1555. 32.5C S8.13 1
I LENCL-84 32324. =123c. 38.92 GZ,SC T
I ENDFr5-4 g438, =1142. 52.11 BELTE I
I INOLZA E 9420, =-11540. 95.46 61.02 i
I INCLzA J 8437, -1142. 30.12 65.84 I
I INOL/ZA K2 7972. =1507. 109,50 116.00 I
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The measured fission PR.I are <consistent but the evaluators
prafer a somewhat higher value. The value derived frem IF library is
incorrect due to the use cf modified Adler-Adler parameters.

& single ma2asurment for tne Cf=-252 fission spectrum &veragad
fissicn <c¢ross secticn is available with a fairly larse uncertainty.
Tha deta in all the evaluztad 1iitraries ara consistent with this
measurment., : .

Table 17: Rasonance irtegrals for Fission (R.I.f) and Capture (R.1.c)
and the fission cross section averaqaed over the (f-252
fission spectrum (Cf.f) and the U-235 fissicn
spectrum (US.f.)

A e mn W M A m W EE AN M mr e M R S S W W R Er eR ST ST SR S S S W S SE SR SR D W = SR S S M SNt oy S SR SR AN TS S e MR G M e P Sn w e Tm e vn S W =
L2 E ¥ E R 2 S P R R RSS2t - 2 2 A - F 2 s R E P 2 0 P 2 A R R E A P R R A A N R A E T R A R AT

I 64-Pyu=241 Res. Int. and Spectrum averaged cross-sect. -1
I .1I.f err. refel Relec err. raf,l Cf.f. orr. refoel US.f. err. ref.l
I (h) (b) I (b (i) I (mb) (ab) I (mb) (mb) I
J e e e - ———————— = = o 2 e o e e et ‘-——T
I §57. 23. 441 : I 1516. 80. &0 I I
I 550. 40. 41 1 b¢ 1 I
I %524. 16. 37 1 I I I
I mean value (L&) and recommendations *rom ref.17 and ref.18 I

162, 2. 1% 1I

Wn e wn T W My D W M e aw wr aw Sr SR wR SR b mm mr R Ge Sr eSS m mr M R Ab SR s mp R EE S M R e e e b Ws SR e MR W s S M TR WS Mm wm SE R W e s W am AR W W e
2 2 S RS S S22t - s A E A RS R R R R R R T R P A R A S R R R R R LR E SR ]

o e wm mr  mm o W Em Em e e o m SR S w AR ED SR M M e e e S SR S AR SN e e S EE M SR TR MR SR D M w e SR M SR D M @ SE e mr e ST SN S M S S e W Am me M
¥ S 2 F F R S 2 X S 2 - - A - - - A R R R R B R 2 R R R R N2 A F R SRR ARt il

I 94-PU=-241 FISSION Relo. and Spactrum zver.cross—-sect. I
I Library Rele. err. (f-252 f. err. U=-235 f. err. I
I b)) (b)) (mn) (mb) (mb) (mh) T
I EXPERIMENT §32.61 13.5¢ 1616. 8C.- I
1 UKNCL=-30 563.64 31.04 1661. 45, 1652. I
I LENCL-5¢ 581.06 48445 1592, -23, 1597, I
I ENDF/B-% 586443 52.32 1650. 24. 1450. I
I INOL/ZA J $591.51 $8.930 1621. e 162¢. I
I }NCL/A K2 582449 49,37 15627, 21. 1640, I
P R R i e A i it s e R s R R L R A e s R R E R R R S E T £ £
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The measurad captur2 2.I. are concsistent. The wvaluas derived
from the L4 and £54 libraries arn in agreement witn the measurment.
411 cther avaluations 'underestihata the <c¢apture cross section
considerstly but they agree with tae recommendsd value from ref C171.

Teble 13: Resonance intecrals faor Fission (R.I.*¥) and Czpture (R.I.C)
' and the fission cross section svaracezd over tne Cf-252
fission spectrum (Cf.f) and the J-225 fissien
~spectrum (US,.f.) '

P e Y e e e e P N T T e T ]
LR RS X R i AN RS 2 R 2 R R A E 2 P F F R S - P S R A P R RSN i

I oSé4-Pu=242 Res. Inzt. and Spectrum averaged cross-sect. I
I ReI.f erre ref.l Relec err. ref.I Cfof. err. rof.l US.f. orr. ref.l
I (b) () I (B (b) I (mb) (mb) I (mb) (mb) I
I--—--——---—-—-—-——---—--—-'.---—-_—----_--_----; -------------------- I
I I 1275, 30. 5% 1 1 I
B¢ I 1275. 30. S5 1 I I
I I 128C, 5C. 60 I I I
I mean value (£i) and recommendations trcm retf.l7 and ref,18 1

I I 1276. 20. &t 1 I I
I S. A7 T 1121. 57. 171 ‘ I I
I Se 2. 1% I 1115, 40. 18 1 ' I 1

T s e et W WM W W W W e MR W M e moew m w a e W oan mm mowr - - -—— e o= - an Mmoo - - wn >
LS 2 A S22 R R SR EEE R A+ A S A P SR B R S S R - R R A S R RS R B R AR SRt B

P R E E  F F P T P T r  FE r  r  rE FE  E rE r  r  rE rE r  r r r r r e r rr 2 r r r r r 1r = % r x r
L E R 2SR R R A R R EE Pt Rttt R R R AR R

I 94-PU=242 (N,GAMMA) R.l. and Spectrum aver.cross-sect. I
I Library R.l. err., C(Cf-252 f.  err. U=235 f.. err. 1
I (h) (&) (mbh) Crb) (mb) (mb) I
I EXPERIMENT 1276, 20. I
I UKNCL-80 1131. -144, §3.02 . Ch.19 I
I LENCL=R4 ’ 1311, 36. 8l.6% 85.39 I
I ENCF/B-4 1140. -136. 55.41 - €3.51 I
I ENDF/3-5 A 1288. 12. 70.40 74.85 I
I INDL/ZA K2 11322. -143. 34.73 95,53 b
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The measured capture RK.I. are comnletely  contradictory and
therefora useless for any sersibla intercomparisan hefore tha
discrepancies are resoclved. . i

Tahle 19 Resonance integrals for Fission (R.Y.f) and Captura (R.I.c)
and the fission cross section averaced over tne Cf-252
fission spectrum (Cf.f) and the U=-233 fission
soectrum (US.T.)

S e G o S e ek et e o SR L SR S ED W Sh M WP SE SR e ER S e e N S A A AP S e MR M W 4R e AP e e TR M R e S v e T T M A Ve SR e S ow e
L RS 2 E R R EE s - R A R P A X A A N - P - A R E R S A R A B R TR E

1 95-am=-241 RESe INnt. and Spectrum averzaed cross-secte 1
I Roelef erre ref.lI Rolec err. ref.l Cfote err. ref,l LS.f. err. ref.l
I (b) (h) I (&) hd I (mh) (mk) I (»b) (mb) I
e L L P e e e DD L P e e e L L Ly e DLt DL it L L I
I I 2100. 2Q0. 621 1 I
I I 5%0. 60. 41 1 I I
I I 1140. 40, S4& I I I
I 1 1570. 110. 72 I I I
I mean value (L&) and reccmmandations from ret,17 3nd ref.l8 I
I T 1119, 32. £L 1 I 'I
1 I 1220. 117. 171 I I
I 14,4 1.0 18 I 1220. 100. 18 I I I
I 95-AM=241 V(N.GAMMA) Rele énd Spectrum aver.cross-sect. 1
I Library R.I. err, (t=-252 f. err. U=-235 f. - err. 1 .
I - (b (b Cmb) Cabh) (mb) (mb) 1
I EXPERIMENT 1119. 31. ) I
I UKNOL-BO 1414. 295. 252410 2712.80 1
I LENCL-64 1507. 388%8. 157.40 172.5¢ b
I ENDF/8~-4 1561, §22. 51.30 £8.27 I
I ENDF/B=-5 A 1424, 305. 254,20 273.50 I
I INDL/A E 1440. 320. - 3102.50 327.176G I
I INDL/7A U 1392, 274 252.10 272.80 I
I INCL/A K2 1453, 334, 1 214.60 224.99 I
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p single measurment for tre fission R.I. 2nd o9nly three
evalustions for this isotope <¢re aveilahble. The fission R.l.
derived from the evaluated data are 5ll lower tham tne measurment.

Table 20: Resonance integrals fer Fission (R.1.f) and Capturz (R.I.c)
and the fission cross section averagad over the Cf-252
fission spectrur (Cf.T) and the U=-225 fissicn '
spectrum (US.f.)

D Rt e Mm SR M SR s e e e TR AR e e S YD AP S R e SR S SR S AR SR M e e e P S T SR D WP MR R M e M SR A SP SR MR AP M e e W YD M v mm M em Er e e
2 -+ 3 55 R 2 AN S S ¥ 3 2 2 A 2 S S R R R A RS EFE NSRS EREEREEEE iRl

I 35-am=242m . ReSe. 1INt ahd,Scectrum sversged cross—-sacte. I
I ReIef erre refol 2.1.¢ orr. raf,l Cfef. err. ref.I US.f. err. ref.l
I (b)) (9) I (k) (b I Cmb) (mb) I (mh) (mb) I
T L L R e 1
I 2250. 2C0. I I I I
I mean value (£:) and recommendctions from r2f.17 and ref.13 T

Lk L e R e e e e T T R Y R

I 226C. 200. <&t 2 : e I I
I 2260« 2C0. 17 T 1100, S09. 17 I I I
I 1800. é&5. 18 I I I I

P am an e o g S NS N MR M mr mw S M G A Sk e T EE S e e wm oS T S SR SR S SN M mm e e Eh W m R dr m W TR M Mm AR M e SR MR M M e mr M S R e e A A S
2+ F F R A N R A S S S S S R R A ST A R R R A SRR R AR EEaR

Y P N I I I I T I  r - r r i rr r r  r  rr r r rr r rr r r rr rrrrrrr T YT T

X ¥ &+ E R R & 2 S P 2 S S R A AR R R XS+ AR R R R R AT E ARt A RN TR RN ARttt

I 9S5-AM-2642m FISSION " R.1. and Spectrum zver.cross-sect. I
I Library Rele err. (Cf=-252 f. err. U-235 f. err. 1
I (b) ") (mb) (m's) (mb) (mb) I
I EXPERIMENT 2250, 200. I
I LENCL-84 1542. -718. 1825, 1823, I
I ENOF/8-5 A 1302. -35¢9. 2214. 2222. 1
I INDL/7A K2 1530. -630. 1838. 1842, I

Y R S T P ] ot M R e Mn e e e e TR SR SN S SE am Sn S G a SR S Wr e e S S MR mm M wm D EE MR M wr ah w0 S W MR W S oW E w
X 2 & 4 A2 A B R EE R A R AR R R RS AR RN ERE TR ERERSEEaRERE S RS e
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The two measurments for the tission °.1. diffar by nearly a
factor of tuo although = high acsuracy is claimed fcr ezch of them.
The evaluated libraries produce velues which cre far kelow or equal .
te the lowar measurment. Tre cacture R.l. reasurments ar2
consistant but the values derived from the evaluated libraries are
very underestimated. - '

Teble 21: Rescnance intecrals for Fission (R.I.f) and Capture C(R.I.c)
- and the fission cross seztion avaeraged cver %4ne (f-252
fission spectrumr (lf.*¥) and the U-225 fissien
spectrum (US5.f.) '

Y P R T I I I I T, - - - ae = o= -
I 2 SR X S S AR R A 2 2 A 2 R P R ARSIt - 2 2t 2 s R 2 2 S 2 R F R R 2 R X 2 S F T ¥ 23

I 95~-am=243 Res. INnt.  and Scactrumlévoraged cross-secte. I
I Rel.f err. refel Relec err. ref.l Cfif. err. ref.l US.f. err. ref,

I (b) (i) I (b) (h) I (mb) (mb) I (mh) (mb) I
IR ettt b DL S e Dl kel b L DL L TP e L L e it I

I mean value (L&) anda recommendations from raf.l7 and raf.18 I
I 12.0 C.3 && I 2259. 42. €€ I 1 1
I 13.0 2.5 17 1 220C. 15. 171 : : I I
I 9. 1. 16 T 1820. 70. 1» I I I
I ¢5-AM-243 FISSION Rele and Spectrum aver.cross—-secte. I
I Library Rel. @rr. C(f-252 f, err., U-235 f. err. I
I (b) (k) (mb) - Ceh) (mb) (mh) I
I EXPERIMENT 12.0080 0.7877 1
I UKNCL-8J 3.9332 -8.0743 1010. 979. I
I LENCL-84 9.,9182 =2,38%7 1123, . 1090. b4
I ENCF/B8-4 44,2132 =-7.7847 1023, 993. 1
I ENOF/3-5 A 5.8885 =-6.1195 - 1205. 1164. I
I INDL/A E 5.9322 -6.075¢8 1124, © 1088, I
I INCL/A U S«3515 -£.056¢ 1124, 1082, I
I INDL/A K2 5.7039 =-6.2581 1253, 1214, I
[ X X 2 ¥ R ¥ R E X i 2 i ittt i i iisiiiiiii it it it ittt R 0 X
I 95-AM-243 (NycAMMA) Rels. ard Spectrum aver.cross-sect. I
1 Library Role err., (f-252 f. err., t-235 f. err. I
1 (») . {(h) N 1D (rb) Cab) (nb) 1
I EXPERIMENT 2259. 42, ) T
I UKNCL-80 1357. -9072. 60.04 €5.63 I
I LENCL-84 1822. -433, 41.52 46,85 I
I ENCF/8-4 1362. -457. £1.75 €7.52 I
1 ENCF/8-5 A 1819. =441, 73.00 T9.453 T
I INDQL/A E 1312, =445, 225,09 283,8¢ I
I INCL7A U 1245. -415, 235.19 . 2%3.90 I
I INCL/7A K2 18¢7.. -412. 123.20 135,60 I

- - - - T F R T T T R N R N O e e e T E Y P
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416 936-Cm-242

A single messurment of the cipture R.I. and tws evaluations ara
availeble. The 2.I. wvzlues calculatad from the eveluated date are
within the axperimentzl uncartainty.

Table 22! Resonancs integrals for Fission (R.I.f) and Capture (R.J.c)
and the fission cross seztion averaced over the Cf-252
fission spectrum (Cf.f) and the L-225 fissian
spectrum (US,f,)

S A M e S E T e e e S e e SR o M W MR W D e I M G e P e S EE P S MR em S e e T o e e P R T L P
X R A A E R T 2 R A S R s A R A R E A R A R S R R R R R E A AR E L F AT NRT R

I 96-Cm=-242 Res. Iﬁt. and Spectrﬁm averzygad cross-sect. - I
I Relef err. ref.l Rolec err. r2f.1 Cfof. err. ref.I US.f, err. rafil
I (b)) (o) I (Y () I (mh) (mh) I Cab) (mb) I
I L e L e L Lt et L E L L R L P P L e L I
1 I 180. 40, I I I
I mear value (L&) and recommendations from ref.17 and ref,l1§ I
I 1 150. 40. £¢ I I 1
I 33, 17 I 156. 35. 17 1 I 1
I I 110. 20. 1t I 1 I
I 946-CM=242 (N,GAMMA) Relo and Spectrum avear.cross—sect. I
I let‘ary Pel. erre. Cf-252 f. erre. U=-23% f. arre. 1
I (b) (h) ~(mb) (mbh) (ab) (mb) I
I EXPERIMENT 150.00 40,900 I
I LENCL-84 184,42 14,42 35.42 100.50 I
I INDL/A E 114,88 -=-35.11 29.63 22.¢9 1

- - - - o= - m = - P T e T Y P S P T o X
L 2 S+ 2 SR S 2RSS F R RS S i EE R AT R R R R RS R AR R AR AR R R R R BT R R R R R ]
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The fission R.I. mazsurments seem to be ccnsistent. A single
measurment for the capilure R.I. 1s availzble. The values derived
from the LENDL-84 or the SNOF/3-5 Actinides librzries which are the
only ones availabla for this 1sotope bear no resemblance to each
other or to th2 measurment, : ’

Table 23: Resonance integrals for Fission (R.I.f) and Capture (R.l.c)
" and the fission cross section averaced cver the Cf-252
fission spectrur (Cf.f) and the U-225 fissicn
spectrum (US.f.)

P R N R N Y e e N T L e T I e
Lt 2 2 2 2 2 F 222t -+ & 2 - - F R R S A R R R 2 A P AP R At RT i

I 96-Cm-243 Rese. Int. . and Srectrum averaged cross—-sect. I
I Rel.f err. raf.l R.lec err. refsl Cfoefe arr. ref.l US.f. aerr. ref,.l
I ) G D) I (b h)> I (mb) (mb) I (mb) (mbd 1
) G e R e i DT P ————————————— I
I 136C. 4C0. 63 1 216. 20. 1 . I I
I 148¢. 15C. 731 1 I 1
1%1591. 126, 70 I I . I 1
I mean value (&L) and recommendations from ref,17 and ref.lf I
I 156C. 38. &% I 216. 20. &8 I I 1
I 1527, 142, 17 I 214. 17. 17 I I I
I 1570. 100. 18 I 215. =<20. 18 1 1 1
1. 96-CM-243 FISSION ReI. ard Spectrum aver.cross-sect. I
I Library Rele err. Ct-252 f, arr. U=-235 f. err. I
I (h) (h) (mb) (mb) (b)) (mb) 1
I EXPERIMENT 1560. 98, I
I LENOL-8¢ 777. -733. 1996. i 1997, I
-1 ENDF/B-S5 A 1365. 405, 20713, 2075. 1
I 96-CiH-243 (NysGAMMA) R.I. and Spectrum fvar.cross-sect. I
I Libhrary Rala err. Ct-252 f*. err., U-23% f. err., I
I Hn) P ' (mi) Cebh) (mbh) (mb) 1
I EXPERIMENT 215.71  20.31 1
I LENCL-%4 121.42 =34,28 41.00 44,30 T
I eENCF/e-S A 25054 35.15 14.77 1624 I

meE=fssmssT-emSmEC=Ts-m=s=Zs=ZTZs-c====zST-==-S=ZTS=ZSz=Zss=S=SSS=SsT=====s=z====
TS EZC =SS ISZSET=SSCESISSSSSSSSS3IZISISSTSISISSISSISISSSISITSTSSSESI=ISSESS
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The caoture R,I. measurmente are consistent anrd the fission
Rele mazsurmants are in rgaconably gnod sareement., All evaluations
overastimate the fission K.I. This overestimation is l2ss pronounced
irn  the €53 and IK2 libraries. . On the contrary all evaluations
underestirate the capture Rels excent the IKZ evaluation which
produces a value within <the experimeantal uncertainty. The values
from the IK1 library are not reore¢santative because trere are no data
below 400 eV on the file.

Table 24! Resonanca integrals for Fission (R.I.f) and Capture (R.I.c)
and tne fission cross section averaged over the Cf-252
fission spectrum (Cf.f) and the U=-225 fissicn
spectrum (US.f,.)

R O i B T o o S s e ME W W M MR S E Y o R mm M W e Sr e M N EE ED S e Sr SR e e A D S MmN A R M T A e A ST e M e e e 4 e
- e S S S S S S S S S E ST S 2 T S S S S T ST eSS S S S S S S S s s SIS S oSS TS Sz =S ST SsSsS==s=sSs==s==s=2=

1 36-Cm=-2646. Res. Int. and Spectrum zveraged cross-sect. o1
I RoI.f err. refel Relec erre raf I Cfof. arr. refo.l US.f. err. ref.l
I h) I (bd h) I (mb)  (mb) I (mb) (mb) - I
e e et bbb Bl e e ettt Il D ——eeseesm—e————— I
I 12.5 2.5 43 I 450. 50. A1 1 I I
I 13.4 1.5 &7 1. 850. 50. 631 I I
I 13.4 1.0 383 I 626. 53. 1741 I I
I x18.1 1.0 56 I v I I I
I mean value (E&) and recommendations from ref.17 and ref.13 ; 1

R S T T T R E N R D N N N R T I T Y T T Y Yy e
LR RS A R E R XL E - A 2 2 P E 2 R 2 R P 2 2 2 - R A R R A S R PR R LR R RNt R

I E e R I N Ty r e  r r s r r 1
P E S 2 A2t - - 2 E E H R E E A R R R R - R R R A R R BB R R =

I 96-CM-244 FISSION Rel. ard Spectrum avere.cross-sect. 1
I Library ReI. err. (Ct-252 f. err. U=-235 f. err. I
I (b) (b) (mb) (rb) (mb) (mb) 1
I EXPERIMENT 15.12 0.61 ) I
I UKNCL-80 43,863 2871 _ 1749. 17032, I
I LENCL-54 346.83 19.71 1335, 1372. I
I ENDF/&-4 446,25 29.12 - 1755. 1710. 1
I ENDF/8-5 A S 1%.31 3.19 15814, ) 1578, I
I INCL/7A K1 Te95 =Te.l8 1£20. 1594, I
I INDL/ZA K2 13.01 3.2¢ 1630. 156¢4. I
EE TS S T s T S S S ST SRS ESISCSESESSSaSISEZSS=SREST=TSIT=SSSSSsSsS3sS=E=
I 36-CHM=244 (N,GAMMA) Rele apd Speztrum cver.crocs—sect. 1
I Library Rele arr., Cf=-252 f.  err. U=233 f. err. T
I (h) ) (mb) (mh) (mh) (mb) . 1
I EXPERIMENT 542,60 - 29441 I
I JUKNCL=-30 §87.43 =35.17 Sb.b4 £T.R2 I
I LENDL-84 606.58 =35.02 41,39 45.26 I
I ENDF/8-4 E87.94 -34.67 L 664.87 €3.27 1.
I ENDF/5-5 A 58%.52 =~54,09 119.30 125.40 . I
I INDL/74 K1 16,42 -628.17 36.0F% 102.30 I
I INCL/Z2 K2 £31.3C -11.31 35.15 102.90 1

CE2sss s CEmS TS ZT S SSECISE=SSCS SRS SCSS 2SS SESTISTIISSSISTTITTEZRS=STS
E2 =Tz =s==scsS=ITSSSsSaTSS=ZZSTESTIS==S



txcept for one measurment thFe capiture and the fission R.I.
measurments are consistent. Tte fission R.I. <calculated - from the
evalustad files are within the ax2erimental wuncertainty but the
captur2 Rel. ‘'valu2s cre somewuhet overestimated. :

Toable 25¢ Resonance integrals for Fission (R.I.¥) and Capture (R.I.c)
and the fission cross section averaced aver the Cf-252
fission spectrum (Cf.f) and the U-235 fissicn
spectrum (US.f.)

- e S Y D e e WD Sn P M P M R W S S T S SN e et M e ot N D SD Mm w mh SE R ST D ap Wt wv W AT SR S wn S mw AR M M am e A wm eR ER SR S I e wm o
I ¥ & & >+ 8 ¥ 2 3 2 2 R R A A A - S R X R R S 2 F S A S RS R AR RS AR R RS REEE RN

I 96-Cm=245 Res. Int, and Spectrum averzged croscs-csecte. I
I ReIof @rre ref.l Relec err. raf.1 Cf.f. err. ref.l US.f, err. ref.l
I (b) (b)) I (b)) h) I (mb) (mb) I (Cabh) (mb) I
P e et D et e L T I
I 77C. 150. 63 I 108. 81, 174 I I I
I 805. 90. 67 I *104. 8. ¢4 1 I I
I ¢02. ¢80. 8% 1 I T I.
Ix1161. 100. 65 1I I I I
I mean value (&L) and recommendations from ref.l17 and raf.1%. I

- - - - - — - D G WS TP S WS WD R T s R W W S S Y D S S G e ey e A S e e e ay W

I 878. 47. L& I 104.3 8.0 ¢t I I I
I 805. &% 17 1 10l. 3. 171 I I
I 840. 40. 18 I 101. 8. 121 I I

Sm e Py M e S A W D R W P M Eh D M P SD N M S R S N an e T S S S M e S e T R m S SR M S we Sy S SR W SR MR M e e SR e W S M S oEr M W
t -2 2 R S R RS &SRR RERRL S+ R S+ R Rttt E ANttt

e e e P e S Gy mr W mm mr S S mm SR D TS SR M SE W SR TR e S e mE S TR M YD et m ar YR M SN A Er mm NS T M S e M T M m wm YR Sw R M W
AR S RS N S S oS S S S S S S S S ST S S S .S S ST ST S .S S S S ST SESSCSC-C.CTCoCo==S=ss=sE=====

I 96~-CM=-245 FISSION P.I. ard Spectrum cver.craoss-sacte. I
I Librafy RoIe err. Ct1=-252 f. err. u=23¢ f,. err. I
I (b)) b (mb) Cmb) (mb) (mb) I
I EXPERIMENT - 878.41 66,77 I
I LENCL-E;" 832.95 -45046 17230 172‘. I
I ENDF/8-5 A 3833.09 =645,32 1978. 1978. I
I 36-Ci1-245 (NyGAMML) P.1. ard Spzctrum sver.crocs-sact. I
I Library Rele err., C(Cf-252 f*f. arr. =235 f. . err. I
I (h) (h) (ma) - (rl) (mb) - (nb) I
1 EXPERIMENT 106,37 7.96 - . B I
I LENCL-26 ~121.42 17.10 41.00 64 .30 I
I ENCF/3-3 A 117.5¢ 12,22 . 40.74. 43,97 I

R R T T T o o o S TS N T T S s W S S S wm m mm mr v SR am W e Am e e 4R R W Am NE SR WD M S o S m SR m M e D e e e Y Em e e e wm E w
R RS R S S R A R 2 R R R A S A P S S AR R R RS T - P S R R A A R S 2 R AR 22 k2
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The fission 2,1, measurments are 1in resasonable agreement
although tne errors are underestimated. The fission R.I.
measurments are consistent. Exczgt in the case of <the E5A library
the ftission R.I. values <calculated from tne evzluated data are
underestirated. The capture R.I. values derived fror the evaluated
data ar2 much more scattered.  The cacture datz in the iK1l and IKZ
files seem to be the came and they wunderestimate <the R.T. ny an
order of magnitude because the data are given batween 260 2V and 15
MeV aorlye. '

Table 26: Resonance integrals for Fission (R.I.f) and Capture (R.Il.c)
and the fiscion cross section averaged cver tne Cf-252
fission spectrum (Cf.f) and the U-235 fission
spactrum (US.f.)

I 96-Cm=246 Res. Int. and Scactrum averaged cross-secte. I
I RJI.f erre ref.I R.1.¢ err. ref.l Cf.f. err. ref.I US.f. err. raef.l
I (b)) (b) I (B L) I (mb) Cab) I (mh) (mb) 1
I D et ettt R ettt I
I 13.3 1.5 88 I 115. 15.- 7¢ 1 I I
I 3.3 1.5 67 I *121- Be 04 I I I
I %10.0 Q.6 65 1 I I b
I mear value (L&) and recommendations from ref.17 and ref.18 I
I 10.4 0.6 €€ I 120.5 6.3 € I I I
I 11.3 1.2 17 I 121.3 7.5 171 I 1
I 10.2 0.4 131 121, Te 1¢ 1 b 1
I 96-CM-246 FISSION ReIl. and Spectrum aver.cross-secte I
I Library R.l. err. Ct=-252 ¢, erc. u-23¢ f. err. 1
I (hl (b)) (mb) REHD, (mb) (mb) I
I EXPERIMENT 10.4151 0.2676 S
I LENCL-84 Teb455 -247632 1340. 1313, 1
I ENDF/B-5 A 10.1455 =-0.2636 1386. 1345, : I
I INCL/A £ 6.3247 =3.4904 1342, . 1313. I
1 INDL/A K1 6.0128 =4.4024 1375. 1233, I
I IMNDL/A X2 5.012% -4.4024 137s. 1323, I
I 96=-CH1-246 (NyGAMMA)D Rele ard Spectrum 2ver.cross=-sezte. I
I Library R.TI. err. (Cf=252 ¥, orr. u=-23s f. err. 1
I (k) h) (mb) (rh) (mh) (mb) I
I EXPERIMENT 120.48 - bhoa34 "1
I LENCL-84 133.14 17.546 41.51 44 .83 I
1 ENDFr/3-5 A 133.24 =17.24 42.19 ] 44,853 I
I INCL/A E 110.1&6 =1C.32 T22.84 : 2¢.05 I
I INCL/ZA K1 ‘ 10.22 =-110.2% 55,31 £8.52 I
I INODL/A K2 10,22 -110.2¢ 55.31 S§2.52 I



- - - - —— -

Except for one measurment tre fission R.I. reasurmants are
consistant. a’ singl2 cepture R,I. measurment with a thigk
uncertainty is availakle. Jnly the L& eovzluation for this isotone
exists.. It somewhst overestimetes tha fissior R.I. - and slightly
underestirates tne capture R.l. &s comcared to tre rmaasurments and
their uncertainties.

Table 27: Resonanc? integrals for Fission (R.T.f) and Caoture (R.I.c)
and the fission cross section zveraced cver the (Cf-252
fission spectrum (Cf.f) and the U-235 fissicn
spzctrum (US.f.)

o m am e E e e S S D m Em e wm AR S A S S e D Sh P W AP WD e A SR W WD SR SR R An ER M e A e e am S S G P e NN ML AR SR S e R e SR A e s ER A e e
L £+ + R S S X A R+ 3 F & S A A R S R P+ S R T R P2 R A S R R P R R+ R 2 S R SRR S F 2

I 96-Ca-247 Res. Int. and Spectrum averaged cross-sect. T
I Rel1of erre refel R.Isc err, ref.l Cfof, orr. ref.I LS5.f. err. ref.l
I (b) (§>D) I (b) h) I (mb) (mb) I (%) (mb) 1
I et it e L it I
I 25, 1990, 62 1 8C0. 400. I T I
I 730. 70. 67 1 I I I
I%1062. 113. &5 1 I i I
I %784, 50. 66 1 I I I
I mean value (LL) and reccmmendations from ref.l7 and ref.l3 I
I S0&. 2327. a2 I 2nd. 400. EEC I I I
I 754. €é0. 17 I 650. 250. 17 1 I . I
I 760. 50, 13 I 530. 30. 181 I 1
I 96-CM~247 FISSION Rele and Spectrum sver.cross—-secte. 1
I Library R.Il. err, (Cf=252 f. err. U=-235 f. err. 1
I Ch) (b) (mh) (mb) (mb) (mb) I
I EXPERIMENT 806.3¢ 37.41 I
I LENCL-84 918.9¢6 112.61 2064, 2062 1
I 96=CM~267 (N,GLMMA) Rele ard Spz2ctrum aver.cross-seci. I
I Library . P.1. err. C1-:52 f. orr. U=235 f. err. I
I {n) (b) (mi) (ri) (mv) (mbh) I
I EXPERIMENT 500.00 339.95 . i
T LENCL-84 363,92 =026.09 40.%5 46,23 I

o B E B B B R R R R N O e T O B N S R R ¥ B B ey W
LR R 2SS 2 T 2 2 R 2 R F A A R S A A TR B PSPPSR R REE R R R R AR R R
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5. Conclusions

Looking at the tzbles and the comments for 2ach cf tha 1isctcpes
the fcllouing observations and recommendations can he made:

- It is important to wuse validated <¢gro3rams for processing of
evaluated libraries.

- Evaluations which do not obey format rules stric*ly should bhe
identified, Thay are potentially - dancercus to hbe included in a
library and should ba avoided if possibla,

- The experimentzl data for ths integral quantitias considered =&re
scarce. LT '

- Difterent measurments fcr the scme guantity often differ by more
than the quoted expcerimantel uncartainty. Thics incicates the fac+
that sometimes the guoted errors are undereéstimzted or that they do
not include systematic errors such as the uncertainty in the
cadmium cut-off energy, daviaticn of the actual frem tha assumed
neutron spectrum or the error in the refercnce cross section (this
is particulsrly important in sore older meacsurments).

- Whenever possible the ratio datz should be used in preference to
the absolute wvalues. The best estimates of tha reference cross
sections obtained iterativaly should he uszd. _

- A few measurments of crecss sactions Aaveraged ovar scme fairly well
knoun reference soectra C7] are avaiiable. They shculd be included
in the snalysis.

- Errcer analysis for each of the measurmants included for avaerage
value determinaticn should carefully be corsidered. whan
measurmants are contradictory znd their error analysis 1is not
described sufficiently they should be discarded or their error bars
incerased suitably.

The evaluations for some of th2 major actinides in <the INDJOL/A
library have raecently been superseeded by ne2w evaluations from tha
szme authers [19]. Revised date for some ENDF/B8-5 evaiuations have
also been released. In any future wuwork care should be taken to
consider the most recent data.

Within the scope of present analysis a definite conclusion about
superiority of one avaluation comparad to cnother cam not be mada.
By a more selective error andlysis and by including the measurments
in  othar known spectra the availshble data base cculd be improvaed and
extendede This might help to resclve the discrepancies in some of-
the rgasurments and confirm some othars., Sxperimantal measurments
could then be used with greater confidence as the salaction criteria
for evaluzted data.
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(Jy ANS,y 44, 532, R8206) Reviced Values \
(Cy T544SHy 1y 266, 7503
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Cede Kirourc, FeMe tiland, Codo Slavik (Fe XAPL=-P~-40CS35,

Jehe Grundly J.¥. Gilliam C(J, ANS, 44, 5323, 22068).
556

No Raisic (Jy NUCy 23y (2)y 57,

2).
V.M, Acdamovy La.V. Cramchins«id, 3¢5 Kcvalenkoa, Keldo
Fetrzh;k.v G JU. Yudrjevisevy Lesas Pleskechavskijy A.M,
Sokolov

(Cy TTKIEV, Z, 158, 7724) Data Sivenr
(Py YFI-244 19y T77065)
(Cy T5KIEVy Ky 19y T750€) Exrerimantel Detalls.

A.,M, ©sresa2sti, 8, KRotasy R.8. Rydin, L. Lzsca, (J NSEy 4G,
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Nove 1577 ' : :
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£y2) 1.4, Eastwoody A.P. Bzarg, C.3. 2igham, Fe . Prcun, Medeo
Cabely Wete Grummitt, J.C. Rovy, L.Pf Royy RePe Schuman, 2nd
Froc. Conft. Peceful UuUses of Ltomic Snerays I14€a, Ganava,
16(1955)%«.

£(S3] M. Roses Wl Cecenary, RedesTattarsall, 2n¢d  O9reoce. Cont.

Feaceful Uses of Atomie Znaercy, I[AfL, Gerevz, 1(1933)16.

APOENCIX

Tn the following tabhles ¢ comnleta list ot spectrum averaged
cross sections from o1l the evaluatza  librariss is oiven. The
resonznce 1ntegrals in Hearns zar be reconstructed frgm  the 1/F
spactrum averaced <cross s2-ticns by multiolving. trz values wizth
C 1.06221nC20.56/0.5) 3 uricn is5 the 1/% spectrur 1ntegral in  the
assuTed energy intarvel. ’

Tne processerd librzrizs t9 which the calculatad avarac
secticns wnelonag are self-evidert tror the talbilz neacdinns. Snerqay
ranges in which th2 spactra ar> defined ar2 also ¢iver. The ie2togas
with threshold redctions and without suhthrazhcld date can also be
identified. Th2 upper 2nercy limit up %¢ wnich tha irdividusl cross.
5ecticn data are non-z2ro c¢n be ohtoined from th2 rumber of grouns
praocessod starting from tnreshcld. The SANC-II extended group
structure may he aszumed in sll cesas. '
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Table Al: Spertra averages (millibarns) froa INDL/R-B3 file-2

SPECTRA--------mmmmmmem oo {/E spect. C+-252 tiss U-235 fiss U-235 ¢
’ .3 eV cut, (NBS) (NBS)- (ENDF /B

NUMBER OF BROUPS----------=---- 475 620 620 620

SPECTRA ENERGY RANGE ]S FROM--- * 5,0000- 7 1.0000-10 1{.0000-10 i.0000-10

T0 (MEV)===mmmmmmmmomemmoemmeee 20.0 18.0 18.0 18.0

SPECTRA AVERAGED ENERGY (MEV)-- 1.1426 2.1194 1.9771 2,033

STANDARD DEVIATION (MEV)------- 3.1813 1.7141 1,993t §1.9967

150TOPE MAT GROUPS THRESHOLD REACTION SPECTRA AVERASES
(MEV) : (MILLIBARNS)

90-TH-232 9090 620 107AL 19156, 7544, 7592, 1597,
90-TH-232 9090 189 1.1 F1SSION 32,82 75.88 70.18 72,73
90-TH-232 9090 620 (N, GARMA) 4574. 95,01 99.47 97.33
91-PA-233 9193 620 TOTAL 61143, 7455, 1522, 7482,
91-PA-233 9193 218 6.09 F1SSI10N 157.4 608.3 987.0 ©603.7
91-PA-233 9193 - 420 : (N,GANNA) 50403, 156.5 148.8 161.8
93-NP-237- 9337 400 TOTAL 48504, 7548. 7593. 7361,
93-NP-237 9337 400 : FISSION , 333.2 1308. 1279. 1303,
93-NP-237 9337 400 (N, GANNA) 37344, 184.4 199.0 189.1
94-PU-238 9438 579 TOTAL 23093, 7790. 7818, 7806,
94-PU-238 9438 79 F1SSION 1799, 1983. 1959, 1978,
94-PU-238 9438 979 (N, GAMKA) 8198, 73.34 78.2 75.08
94-PU-239 9421 590 TotaL 38029, 7717, 71754, 71723,
94-PU-239 9421 3590 . FISSION 17406, 1795, 1787, 1794,
94-PU-239 9421 590 (N, GAMMA) _ 10444,  53.35 57.44 54.47
94-PU-240 9431 590 TOTAL : © 530479, 4538, 6395, 6539,
94-PU-240 9431 382 0.47E-05 FISSION 3.3 81.97 06.26 47.88
94-PU-240 9431 590 (N, GAMMA) 481012, B85.44 91.02 87.98
94-PU-241 9440 590 TOTAL 153751, 7962. 8007. 1972,
94-PU-241 9440 590 FISSTON 69714, 1607, 1610, 1609,
94-PU-241 9440 590 (N, GANRA) 39106, 46,44 70.48 68.71
94-PyU-242 9450 590 T07AL 85279, 7766, . 1B16, 1774,
T94-PU-242 9450 590 FISSION "293.6 1118, 1089, 1112,
94-PU-242 9450 590 (N,GAMNA) 65475,  7B.16 82.84 80,34
95-AM-241 9541 590 TOTAL 92901, 7635, 7690, 7631,
93-AM-241 9541 590 FIGSION 786.8 1349, 1309, 1342,
95-AN-241 9541 590 (N,GANMA) 82244, 302.8 321.7 309.8
95-AK-243 9530 990 TOTAL 115999, 7663, 7713, 7683.
95-AM-243 9530 390 FISSION 338.9 1124, 1088. 1116,
95-AM-243 9530 590 (N,GAKNA) 103592, 235.0 253.8 241.9
94-CN-242 9662 590 TOTAL 18689, 8036, 8098. 8067,
96-CH-242 9662 990 FISSION bb3.4 1664, 1637, 1662,
96-CH-242 9462 990 N, GANRAY 6583, 29.463 32,90 30.85
96-CM-246 9666 590 T0TAL 19042, 8742, 8800, 87462,
96-CH-246 9666 590 FISSION 395,46 1342, 1313, 1342,

94-CH-246 9666 590 (N,GAKNA) - 4293, 22,84 .05 23. 61



Table A2: Spectra averages (millibarns) froe INDL/A-83 file-2 (origin JENDL-2)

..................................................................................................

NUMBER OF GROUPS
SPECTRA ENERGY RANBE IS FRON---

10 (MEV)

SPECTRA AVERABED ENERGY (MEV)--
STANDARD DEVIATION (MEV)

.9 eV cut. (NBS)

- 475 - 620
5.0000- 7 1.0000-10
20.0 18.0
{.1426 2.1194
3.1813 1.7141

178 spect. Cf-252.fisslU-235 fiss U-233 ¢

MAT GROUPS THRESHOLD REACTION

1S0TOPE

(MEV)

SPECTRA AVERAGES

(MILLIBARNS)

92-y -235
92-U -235
92-4 -235
92-U -238
92-U -238
92-U -238
94-Py-239
94-Py-239
94-Py-239
94-PU-240
94-PU-240
94-PU-240
94-PU-241
94-PU-241
94-PU-241

TOTAL
FISSION
(N, GAMNA)
TOTAL
FISSION
(N, GANMA)
TOTAL
FISSION
(N, GARNA)
TOTAL
FISSION
(N, GAMNA)
TOTAL
FISSION
(N, GAMNA)

8747,

362.3

34974, 7832,
15708, 1248,
12,4
36127, 7780.
109.4 123.3
15909,  64.95
38552, 7499,
17122, 1818,
1131, 59,01
536796, 7831.
1367,
482007, 90.12
54929, 7828.
33792, 1421,
10673, 145.5

Table AJ: Spectra averages (millibarns) INDL/A-83 file-3 (Mat. Acc. Mo. 1009,1010)

NUMBER OF GROUPS
SPECTRA ENERBY RANGE 1S FROM---
10 (MEV)
SPECTRA AVERAGED ENERGY (MEV)--
STANDARD DEVIATION (MEV)

<9 eV cut, (NBS)
475 620

5.0000- 7 1.0000-10
20,0 18.0
11424 2.1194
3. 1843 1.7144

620

1.0000-10

18.0
1.9771
1.3931

{NBS} . (ENDF/B
620 620
1.0000-101 1,0000-10
18.0 18.0
19111 2.0313
1.5931 1.5967
1671, 1643,
1248. 1248,
133.9 1310
1827, 71795,
304.0 314.8
68.63 bb. 74
7740, 1710,
1812, 1818.
63.30 60.76
7874, 7846,
1338. 1344,
93. 64 92.73
7870, 7843.
1626, 1624,
152.7 149.0

1/E spect. CF-252 fiss U-255 fiss U-235 ¢
(NES)

(ENDF /K
620
£.0000-10
18.0
2.0313
1.5967

MAT BROUPS THRESHOLD REACTION

1S0TOPE

(MEV}

SPECTRA AVERAGES
(MILLIBARNS)

95-AM-241
95-AN-241
95-AN-241
95-AN-241
95-AN-241
95-AH-241
95-AN-241
95-AN-243
95-AN-243
95-AN-243
95-AN-243
95-AN-243
95-AN-243
93-AH-243

0.04
6.5

TOTAL

ELASTIC
NON-ELASTIC
INELASTIC-TOTAL
(N,2N)

FISSION

(N, GAMNA)

TOTAL

ELASTIC
NON-ELASTIC
INELASTIC-TOTAL
(N, 2N)

FISSION

(N, GAMNA)

250.7

850.35

316.6

340.0

10045, 5018,
80686, 2749.

17.21

79347,
117811, 7648.
11694, 4979,
106062, 2489,
1321,

7.332
1124,

23501

19.79

105384.

1088,
233.9

7777,
5033,
2743,
1064,
3.488
1417,
257.9
7688,
4996,
2692,
1328,
5.058
116,
242.0

43
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Table Ad: Spectra averages (millibarns) INDL/A-83 file-4 (Mat. Acc. No. l,f)

© NUMBER OF GROUPS
SPECTRA ENERGY RANGE 1S FRON---
T0 (KEV) == mmmmemmmmmmmmmm oo oo
 SPECTRA AVERAGED ENERGY (NEV)--
STANDARD DEVIATION (MEV)

MAT GROUPS THRESHOLD REACTION

15076PE -

(HEV)

96-CH-244

96-CH-244

96-CH-244
96-CH-244
96-CH-244
96-CH-244
96-CH-244
96-CH-244
96-CH-244
96-CH-246
96-CH-244
96-CH-246
96-CH-246
96-CH-246
96-CA-246
96-CH-244
96-Cn-246
96-CH-2446

295 0. 40E-03
295 0.40E-03
295 0.40E-03
204 0.04
84 4.7
295 0.40E-03
295 0.40£-03
295 0.40€-03
295 0. 40£-03
308 0.20E-03

308 0.20€-03

308 0,20E-03
204 0,04
88. 6.3
308 0.20£-03
308 0.20E-03
308 0.206-03
308 0.20E-03

TOTAL
ELASTIC
NON-ELASTIC
INELASTIC-TOTAL
(N, 2N)
FISSION
2
(N, GAMNA)
251
TOTAL
ELASTIC
NON-ELASTIC
INELASTIC-TOTAL
(N, 2N)
FISSION
27
(N,GANNA)
251

Table AS: Spectra averages (eillibarns) INDL/A-83 file-4 (Mat. Acc. No. 8 - 98)

NUMBER OF GROUPS
SPECTRA ENERGY RANGE 1S FROM---
T0 (MEY)-==mmmmmmmmmmmmmmeeee
SPECTRA AVERAGED ENERGY (MEV)--
STANDARD DEVIATION (MEV)

MAT GROUPS THRESHOLD REACTION

" 1S0TOPE

(MEV)

90-TH-232
90-TH-232
90-TH-232
90-TH-232
90-TH-232
90-TH-232
90-TH-232
90-TH-232
92-U -233
92-U -233
92-U -233
92-U -233

595 0.10E-08
595 0.10E-08
250 0.05
137 6.3
188 1.2
595 0.10E-08

995 0.10£-08
640

640

640

254 0.04
140 6.0

TOTAL
ELASTIC
INELASTIC-TOTAL
(N, )
FISSION

27
(N;GANNA)

51
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 2N)

1/8 spect. C4-252 tiss U-239 f1ss U-235 ¢
.3 eV cut. (NBS! (NBS} {(ENDF/B
475 620 620 620
9.0000- 7 1.0000-10 1.0000-10" 1.0000-10
20.0 18.0 18.0 18.0
1.1426 2.1194 1.9771 2.0313
3.1813 1.7141 1.3931 1.9967
SPECTRA AVERAGES
(MILLIBARNS)
8191 71982, 8040 7997
6642, 3239, 335t 2277,
1540, 2724, 2689, 2720.
239.2 990.8 988.0 993.2
21.33 6.803 4.406 4.592
4341 1630, 1594, 1624,
1278. 1726. 1697, 1722,
B24.4 96.03 102.8 98.45
168.4 605.4 392.7 600.5
8129. 8018 8073. 8031,
6883 5419 9519, 9439,
1241, . 2600, 2556, 2591,
282.9 1138, {137, 1161,
29.335 10.70 7.108 7.39%
343,95 1375, 333, 1366,
927.6 1431, 1392, 1422,
384.1 59,31 58.32 36.80
166.4 594.9 381.7 589.6
{/€ spect. Cf-252 #iss U-235 fiss U-235 ¢
.9 eV cut. (NBS} {NRS) (ENDF /B
473 620 620 620
5.0000- 7 1.0000-10 1,0000-10 1.0000-10
20.0 18.0 18.¢ 18.¢
1.1426 2.1194 1.9771 2.0313
3.1813 17141 1,593 1.5967
SPECTRA AVERAGES
(MILLIBARNS)
19437, 7417. 7441 7427,
14033, 4958, 5038 4978
306,0 2263. 2236. 2262,
85.16 .23 15.93 16,99
33.87 ILRK 69.00 71.55
4763, - 172,90 171.4 171.2
4732, 97.47 102.3 99.62
154.9 322.9 308.7 517.2
61349, 7347. 7384, 7354
9646, 4297. 4330, 4307,
) | 1131, 1128. 1147,
12,14 8.793

29.27 8.490



Table AS (cont.)

I/E spect. Cf£-252 fiss U-239 fiss U-233 ¢

NUMEBER OF GROUPS
SPECTRA ENEARGY RANGE IS FROM---
TQ (MEV) -==---ommmmcmcccomnnene
SPECTRA AVERAGED ENERBY {(MEV)--
STANDARD DEVIATION (MEV)

.9 eV cut.
475
3.0000- 7
20,0
1.1426
3.1813

(NBS!
820
1,0000-10
13.0
2.1194
17141

(NBS}
620
1.0000-10
18.0
1.9771
1.3934

(ENDF /B
420
1.0000-10
8.9
2.0313
1.5967

SPECTRA AVERAGES

1SOTOPE

MAT GROUPS THRESHOLD REACTION

- = 8 ] = > e e e L e S B - - -

92-y -233 9233
§2-U -233
92-U -233
§2-y -235
92-U -235
92-U -235
92-0 -235 9235
92- -235
§2-4 -235
92-U -235
§2-y -235
92-U -235
92-4 -235
92-U -237
92-4 -237
92-U =237
92-U 237
92-U ~237
§2-U 237
§2-U ~237
92-U -238
§2-U -238
92-U -238
§2-U -238
52-U -238
92-U ~238
92-U ~238
§2-U -238
§2-U -238
§2-U -238
93-NP-237
93-NP-237
93-NP-237

- 93-NP-237
93-Np-237
93-NP-237
93-NP-237
93-NP-237
93-NF-237
94-Py-238
94-PU-238
94-Py-238
94-PU-238
94~PU-238
94-pU-238

" S4b

(HEV)
640
640
640
640
546 0.10E-08
346 6.10€-08
218 0.02
9% 5.3

546 0. 10E-08
S46 0.10£-08
546 0.10E-08
640
640
546 0.10€-08
Bl 0.01°
81 0.01
81 0,01
81 0.01
81 0.01
8l 0.01
81 0.0l
0. 10€-08
546 0.10E-08
204 0.04
90 6.1
157 0.5
546 0.10E-08
546 0.10E-08
640
640
546 0. 10E-08
546 0.10£-08
546 0. 10E-08
308 0.20€-03
209 0.03
8 6.7
546 0.10E-08
545 0. 10€-08
546 0.10E-08
308 0. 20E-03
546 0.10E-08
546 0. 10€-08
175 0.04
8l 7.0
546 0.10£-08
546 0.10E-08

FISSION
27
(N, 6AMNA)
1
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 28)
FISSION
vy
(N, 6AMNA)
(N,P)
(N,ALPHA)
251
TOTAL
ELASTIC
NON-ELASTIC
INELASTIC-TOTAL
FISSION
27
(N,GANNA)
TOTAL
ELASTIC
INELASTIC-TOTAL
(N,2N)
FISSTON
27
(N,GANMA)
(N,P)
(N, ALPHA)
251
TOTAL
ELASTIC
NON-ELASTIC
INELASTIC-TOTAL
(N,28)
FISSION
7
(N, GANKA)
251
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 2N)
FISSION

27

(MILLIBARNS)
43673, 1834,
51383, 189%.

7709. 60,86
197.8 6112
33643, 7627
9966, 4709,
3.6 1560,
2340 13.48
15369, 1256,
23509, 1347,
8137, 90.29
0.00000  0.00000
0.00000  0.00000
1453 520.8
2892. 1946,
2329, 1435.
563.4  510.6
235.1 294.5
209. 1 174.3
128.2 2161
119.2 41.81
36073, 7800.
19520, 5496,
M 1899,
55.35 2374
94,99 313.0
16005. 383.8
15910, 70.92
0.00000  0.00000
0.00000  0.00000
148.2  S43.3
48101, 7849,
10662, 4961,
3639, . 2888,
17,9 1432,
20,67 5.741
334.9 1287,
37028, 1450,
16693, 1627
7.7 b15.1
23174, 7775,
12094, 4786,
26,3 928.3
5.858  2.344
1785. 1936,
10841, 2057,

1354,
96,12
0.00000
0.00000
507,
2131,
1575.
555.7
319.8
189.7
235.9
C 46,22
7847,
5573.
1890.
16.25
294.0
368.7
74.81
0.00000
0.00000
530.5
7905.
5013.
2872.
1435.
3.68!
1257.
1433,
176.3
603.0
7836.
1864,
930.5
1,537
1910.
2037,

0.00000
0.00000
514.8
1938. -
1447,
511.2
293.6
174.8
217.6
42.81
7813.
5518,
1903.
16.86
304.6
377.4
72.93
0.00000
0.00000
538.0
7866,
4978.
2888,
1436,
3.836
1281.
1449,

S 1674

610.3
1793.
4801,

933.8

1,605
1930,
2033.
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Table AS {(cont.)

* NUMEER OF GROUPS
SPECTRA ENERBY RANSE IS FROM---
(1T 2) —
SPECTRA AVERAGED ENERBY (MEV)--
STANDARD DEVIATION (NEV)

(MEV)

94-PU-238 9438

94-pPU-238
94-PU-239
94-PU-239
94-PU-239
94-pY-239
94-PU-239
- 94-PU-239
94-PU-239
94-PU-239
94-PU-239
94-PU-239
94-PU-240
94-PU-240
94-PU-240
94-PU-240
94-PU-240
94-PU-240
94-PU-240
94-PU-240
94-PU-241
94-PU-241
94-Pi-241
94-PU-241
94-PU-241
94-PU-241
94-PU-241
94-PU-241
94-PY-242
94-PU-242
94-PU-242
94-PY-242
94-PYU-242
94-PU-242
94-PU-242
94-PU-242
95-AN-241
95-AN-241
95-AN-241
95-AN-241
95-AN-241
95-AN-241
95-AM-241
95-AN-241
95-AN-242
95-AN-242 9542

546 0.10E-08
546 0.10E-08
546 0.10E-08
546 0.10£-08
236 0.008
95 %6
546 0.10E-08
546 0.10E-08
546 0.10E-08
640
640
346 0.10E-08
546 0.10£-08
546 0,10E-08
174 0.04
87. 6.4
546 0.10E-08
546 0.10E-08
546 0.10£-08
546 0,10€-08
546 0.10E-08
546 0.10E-08
164 0.04
97 5.4
546 0.10E-08
546 0.106-08
346 0.10E-08
546 0.10€-08
o546 0.10E-08
546 0.10€-08
164  0.04
89 6.2
472 0.47€-07
546 0.10E-08
546 0.10E-086
346 0.10E-08
546 0.10€-08
546 0.10E-086
205 0,04
85 6.6
546 0.10€-08
346 0.10E-08
546 0.10E-08
546 0.10E-08
546 0.10E-08
946 0.10E-08

(N, GAHNA)
251
TOTAL
ELASTIC
INELASTIC-TOTAL
(N,2N)
F1SS 1O
27
(N, GAMNA)
(NP
(N, ALPHA)
251
TOTAL
ELASTIC
INELASTIC-TOTAL
(K, 20
FISSION
27
(N, GANNA]
21
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 20
FISSION
27
(N, GANNA)
251
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 20
FISSION
27
(N, BANMA)
5!
TOTAL
ELASTIC

INELASTIC-TOTAL

(N,20)
FISSION -
27
(N, GANMA)
251

TOTAL
ELASTIC

1/€ spect, Cf-252 fiss U-235 fiss U-235 ¢
5 eV cut. o (NES) {NES) (ENDF /B
475 620 620 620
5.0000- .7 1.0000-10 1.0000-10 1.0000-10.
20,0 19.0 18.0 18.0
1.1426 2.1194 1.9771 2.0313
L1813 LTI 1.5931 1.5967
SPECTRA AVERAGES
(MILL IBARNS)
9055. 122.4 128.4 125.6
169.5 616.9 604.6 612.5
38728, 7693. 7734, 7705.
9937, 4762, 4831, 4781.
266.8 1083, 1062, 1078.
25.35 15.87 11.55 11.89
. 17392, 1788, 1781, 1787,
29497, 1824, 1820, 1824,
1101, 37.66 41.08 38.71
0.00000  0.00000  0,00600  (.00000
© 0 0.00000  0.00000  0,00000  0.00000
148.9 1 543.2 530.4 537.9
500760, 7595. 7633, 7600.
" 45389, 5017, 5043. 5014,
303.0 1184, 1199, 1193.
17,67 6,293 4,155 4,322
478.0 1278. 1252, 1276,
455943, 1387, 1349. 1388.
455449, 109.6 116.0 112.4
152.2 557.7 544.7 552.4
54010, 7836. 7897. 7851.
9349. 4617, 4475, 4425,
312.0 1472, 1475. 1483,
36.70 34.55 26,18 26.83
33276, 1637, 1640, 1639,
44294, 1713, 172, 1716,
11011, 75.97 81.06 77.39
177.7 633.9 622.9 629.8
BA3b7. 7425, 7bbd, 7633.
19067, 5065, 5113. 5067.
341.3 1360. 1373. 1368.
19.23 11,14 7.774 8.070
268.7 1094, 1071, 1093,
64944, 1188, 171, 1190.
64876, 94,73 99.53 97.45
153.6 560.8 548.1 555.8
94171, 7727, 7791, 1745,
9846, 4359, 4411, 4351,
372.8 1747, 1781. 1776.
6.497 1.803 1,152 1,200
898.5 1402, 1359. 1393,
83912, 1618, 1594, 1614,
83009, 214.6 234.9 219.8
202.3 714.8 7043 7107
118728. 7747, 7814, 7764,
9490, 4493, 4553. 4505,



Table A5 (cont.)

1/E spect. CH-252 fiss U-235 fiss U-235 f

NUMBER OF GROUPS
SPECTRA ENERGY RANGE 1S FROM---
10 (MEV)-=~=mmomoommoomoee
SFECTRA AVERABED ENERGY (MEV)--
STANDARD DEVIATION (MEV)

(NBS)

620

1.0000-10

18.0
1.9771
1.5931

{ENDF /B
620

1.0000-10

18.0
2.0313
1,5967

150T0PE

(MEV)

* MAT GROUPS THRESHOLD REACTION

95-AM-242 9
95-AN-242
95-AN-242
95-AN-242
95-AN-242 9542
95-AN-247
95-AN-243 9543
95-AN-243
95-AM-243 9543
95-AN-243
95-AN-243
95-AN-243 9543
95-AN-243
95-AN-243
94-CH-244
94-CH-244
94-CH-244
96-CH-244
94-CH-244
96-CH-244
94-CH-244
94-CH-244
- 96-CH-246
94-CH-246
94-CH-244
94-CH-244
94-CH-246
94-CH-246
94-CH-246
94-CH-246
94-CH-244
94-CH-248
96-CH-248
94-CH-248
96-CH-248
96-CH-248
 94-CH-248
96-CH-248
96-CH-248
94-CH-248

218 0,02
97 5.4
546 0.10E-08
546 0. 10E-08
546 0. 10E-08
546 0. 10€-08
545 0.10E-08
546 0. 10€-08
205 0.04
88 6.3
546 0.10E-08
S46 0.10€-08
546 0.10E-08
546 0.10€-08
546 0. 10E-08
S46 0. 10€-08
204 0,04
84 6.7
546 0.10E-08
S46 0.10E-08
545 0, 10E-08
546 0. 10€-08
308 0,20E-03

308 0.20E-03

308 0.208-03
204 0.04
B8 6.3

308 0.20E-03 .

308 0.20€-03
308 0.20E-03
308 0.20€-03
263 0.002
263 0.002
263 0.002
204 0.04
89 6.2
263 0.002
263 0.002
263 0.002
263 0.002

INELASTIC-TOTAL
(N, 2N)
FISSION

2
(N, GAMNA)

251
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 2N)
F1SSION

27
(N,GARNA)

251
TOTAL
ELASTIC
INELASTIC-TOTAL
(K, 28
FISSION

2
(N, GAMNA)

251
ToTAL
ELASTIC
NON-ELASTIC
INELASTIC-TOTAL
(N, 2N)
FISSION

27
(N,GANNA)

251
TOTAL
ELASTIC
NON-ELASTIC
INELASTIC-TOTAL
(N, 2N)
FISSION

27
(N, GANNA)

251

.5 eV cut. (NBS)
475 620
5.0000- 7 1.0000-10
20,0 18.0
1.1426  2.1194
3.1813 1.7141
SPECTRA AVERABES
(NILLTRARNS)
297.3 1324,
27.13 18,29
93118. 1838.
109126, 1913.
15979, 75.82
202,7 715.4
116441, 7757,
10071, 4655,
499.1 ‘1725,
4,102 1.173
326.2 1253.
105824, 1378,
105512, 123.2
14,7 524.1
57621, 1976,
20191, 5251,
240.9 991.3
21.33 6.803
1086, 1630,
37151, 1726,
36065, 96.16
169.4 405.4
B129. 8018,
4888. 5419,
1241, 2600,
282.5 1158.
29.35 10.70
343.5 1375.
927.4 1431,
584, 1 55.31
166.4 594.9
5837, 8044,
5036. 5482,
800.8  2542.
302.3 1249,
30.17 11.83
305.0 1248,
464.7 1301,
159.6 52.68
167.0 598.1

8032.
3343,
968.6
4,408
1594,
1697,
102.9
592.7
B073.
5519.
2356,

1187,

7.108
1333.
1392.

58.52
581.7
9106.
5585.
2921,
1236.

7.949
1222.
1217.

55. 62
585. 1

94,08
992.9
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Table ARé: Spectra averages (millibarns) from UKNDL-80

NUNBER OF BROUPS-------=--=------
SPECTRA ENERGY RANGE 1S FROM---
T0 (MEY)==nmmmmmmmmmmmmmme e
SPECTRA AVERAGED ENERGY (NEV)--
STANDARD DEVIATION (NEV)-------

1SOTOPE  MAT BROUPS THRESHOLD REACTION

{MEV)
90-TH-232 9032 590 TaTAL
90-TH-232 9032 - 590 ELASTIC
90-TH-232 9032 590 NON-ELASTIC

90-TH-232 9032 88 6.3 {N,2N)
90-TH-232 9032 141 1.0 FISSION

90-TH-232 9032 590 (N, GANNA) .
91-PA-233 9133 S40 TATAL
91-PA-233 9133 540 ELASTIC

91-PA-233 9133 26 7.5 (N,2N)

91-PA-233 9133 123 0.2 F1SS1ON
91-FA-233 9133 540 {N,GAMNA)
92-U -233 9233 590 TOTAL
92-0 -233 9233 590 ELASTIC
92-U -233 9233 92 5.9 (N, 2N}
92-U -233 9233 590 FISSION
92-0 -233 9233 444 {N,BANNA)
92-U -234 92314 390 TOTAL
92-U -234 9234 590 ELASTIC

92-4 -234 9234 204 .04 INELASTIC-TOTAL
92-Y -234 9244 83 6.8 {N,2N)

92-U -234 9234 270 0.001  FISSION
92-U -234 923¢ 590 _ {N,GAMNA)
92-U -235 9235 590 TOTAL

92-U =235 9235 590 ELASTIC
92-0 -235 9235 390 NON-ELASTIC
92-Y -235. 9235 % 5.3 . (NN

92-0 -235 9235 590 _ FISSION
92-0 -235 9235 590 {N,GANNA)
92-0 -236 9236 590 T0TAL

92-U -236 9236 3590 ELASTIC

92-U -236 9236 203 Q.04 INELASTIC-TQTAL
92-U -236 9236 82 6.9 (N, 20)

92-U =236 9236 152 0.6 FISSION

92-U -236 9236 3590 {N,GANNMA)

92-U -237 9237 276 0.001  TOTAL

92-U -237 9237 276 0.001  ELASTIC

92-U -237 9237 276  0.001  NON-ELASTIC
92-0 -237 9237 97 5.4 {N,2N)

92-U -237 9237 276 0.001  FISSION
92-U -237 9237 276 0.001  (N,GAMMA)
92- -238 9238 590 TOTAL

92-0 -238 9238 590 ~ ELASTIC
92-U -238 9238 590 NON-ELASTIC

92-U -238 9238 91 4.0 (N, 2N)
92-U -238 9238 276 0.001  FISSION
92-U -238 9238 590 . (N,GANNA)

15279,

1/E spect. Cf-252 fiss U-235 4isg U-235
.5 eV cut. {NBS) {NBS) (ENDF /B
475 620 620 620
5.0000- 7 1.0000-10 1.0000-10 1.0000-10
20,0 168.0 16,0 16.¢

1.1424 2.1194 1.971 2.0313
3.1813 1.7141 1.5931 1.5967
SPECTRA AVERABES
(MILLIBARNS)

16681, 7336. 7383. 7390,
9458, 4709, 4787, 4729,
971, 2626, 2595. 2621,

60.57 20.43 13.41 13.97
29. 44 79.93 73.73 76,44
6322 118.7 125.1 122.0

61427, 8224, 8313 8256.

9882. 4972, 5047, 4987,
8.180 4.820 3.220 3,369
195.1 977.6 952.8 973.4

50616, 117.7 127.0 £22.0

61253, 7447, 7490, 7476,
9431, 32, 1451, 4437,

24,61 . 11,93 B.321 B.625

43219, 1891, 1859, 1855,
8310, 41,64 45.10 42.59

59217, 8425, - 8484, 8447,

20118, 5273, 537, 5298,

423.3 1816, 1798. 1815,
11.44 2.373 1.467 1.528
286.0 1156. 1131, {151,

37433, 171.0 179.3 175.0

33863, 7501, 7537. 7512,
9765. 4708. 4754, 4718,

24030, 2793. 2782. 2794

27.18 13.80 9.771 10.09

15677, 1237, 1239. 1238,
7993. 7715 B2.93 79.53

36862, 7990. B0S1. 8008.

17155. 5258.  53s3. 5264,

7.9 1961, 1950, . 1964,
32.43 11,61 7.649 7.971
168.5 584.2 557.2 573.7

18445, 171.1 179.3 175.0
5083,  T736é. 7389. 1372,
4812, 4532. 4572. 4542,
1271, 2834, 2816, 2829,

38.78 20,47 14.55 15:05
326.0 799.5 796.4 794.8
1.3 139.2 147.4 142.8

© 33203, 7797, 7840, 7810.

17231, 5014, 5093, 5032.

15944, 2783, 2746, 2778.

57,01 25.13 17.14 17.81

91.45 296.8 278.7 288.7

83.17 87.38 85. 4¢



Table A& (cont.)

SPECTRA-----=-mmmmmmmmm oo 1/8 spect. C#-282 fiss U-235 fiss U-235 ¢
.9 eV cut, (NBS) (NBS) (ENDF/B
NUMBER OF GROUPS-------------- - 475 620 620 620
SPECTRA ENEREY RANBE 1S FROM---  5.0000~ 7 1.0000-10 1.0000r10 1.0000-10
TO (MEV)=--mmmmmmmmommmmoe e 20.4 18.9 18.0 18.6
SPECTRA AVERAGED ENERBY (MEV)-- 11,1426 2.1194 1.9771 2.0313
STANDARD DEVIATION (MEV)------- S 3.1813 - L4 1.5931 1.5967
ISOTOPE  MAT GROUPS THRESHOLD REACTION SPECTRA AVERAGES-
(NEV) {MILLIBARNS)
92-U -239 9239 276 0.001 TOTAL 6039. 7362, 7383. 1387.
92-U -239 9239 276 0.001 ELASTIC 4244 4157, 4185. 4164,
92-0 -219 9239 276  0.0001  NON-ELASTIC 1814, 3204, 1197, 3202,
92-U -239- 9239 104 4.7 (N, 2K} 63.32 32.18 22,90 23.48
92-U -239 9239 276 0,001 FISSION 412.¢6 $23.2 627.2 621.2
92-U -239 9239 276 0.001  (N,GAMMA) 800.6 263.3 217.2 270.4
92-U -240 9240 276 0.001 TOTAL 6260, 1761, 7802, 1771,
92-U -240 9240 276 0,001  ELASTIC 3423, 5109. 7. 5122,
92-U -240 9240 276  0.001  NON-ELASTIC 833.9 2631, 2625, 2650,
92-U -240 9240 93 3.8 (N, 2N) 50. 91 22,44 15.25 15,89
92-U -240 9240 178 0.2 FISSION 11.07 38.02 317.33 37,78
92-U -240 9240 276 0.001  (N,GAMMA) 199.48 32,43 34,85 33.08
93-NP-237 9337 590 TOTAL 49270, -8866. 8894, 8877,
93-NP-237 9337 590 ELASTIC 10875. 4789. 4849, 4800,
93-NP-237 9337 209 0.03 INELASTIC-TOTAL 628.0 2336, 2320. 23335,
93-KP-237 9337 g4 4.7 {N,2K) 9.854 2.811 1.796 1.873
93-NP-237 9337 590 FISSION 394.3 1371. 1338, 1363.
93-NFP-237 9337 590 (N,GANNA) 37152, 344.4 382.2 371,35
94-PU-238 9438 590 T0TAL 265338, 7368. 7375, 7368,
94-PU-238 9438 390 ELASTIC 10083, 4484, 4731 4489,
94-PU-218 9438 590 NOK-ELASTIC 13473, 2676, 2634, 2670
94-PU-238 9438 9t 6.0 (N, 2N} 16.11 9.770 6,916 7.166
94-PU-238 9438 590 FISSION 4339, 1935. 1912, 1931,
94-pU-238 943 470 {N,GARNA) 1878. .4 19.92 17.41
94-PU-239 9437 590 TOTAL 38244, 8002. Bo47, 8013
94-PU-239 9439 390 ELASTIC 10348, 4377, 4454 4387
94-PU-239 9439 590 NON-ELASTIC 27815, 3625, 3592, 3628,
94-PU-239 9439 93 5.8 {N,2N) 23.48 8.460 - 5.573 3.800
94-PU-239 9439 590 FISSION 17147, 1783. 1775, 1782,
94-PU-239 9439 390 (N, GANMA) 10237, 46.61 50.29 47.90
94-PU-240 9440  S90 TOTAL 508943, 799s. 8042 8008
94-PU-240 9440 390 ELASTIC 49662, 3214, 3298, 5232,
94-PU-240 9440 8l 7.0 (N, 2K) 23,952 8.611 5.677 .© 5.916
94-PU-240 9440  S90 FISSION 367.9 1255. - 1227, 1250,
94-PU-240 9480 590 {N,GAMNA) 458431, 92.90 98.13 93.26
94-PU-241 9441 390 TOTAL 52196, 7814, 7836, 1814,
94-PU-24] 9441 590 ELASTIC 9914. 4748. 4787, 4734,
94-PU-241 9441 3590 NOK-ELASTIC 42210, 3066, Jo48. 3060.
94-PU-241 9441 9 5.5 (N, 2K) 29.86 23.63 17.39 17.90
94-PU-241 9441 590 FISSION 32200. 1661, 1662, 1662,
94-PU-241 A4 52 (N,GANNA) 9617. 38,03 41.69 39.12
- 94-PU-242 9442 590 TOTAL 86568, 7544, 1386, 7560,
94-PU-242 9442 590 ELASTIC 21161, 4713, 4811, 4744,
94-PU-242 9442 203 0.04 INELASTIC-TOTAL 359.9 1509, 1489, 1503,
94-PU-242 9442 89 6.2 (N, 2N) 22,43 8.731 5.811 6,049
94-PU-242 9442 232 0.010  FISSION 304.1 1244, 1208, 1234
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Table A4 (cont.)

SPECTRA----------ommmommooeo e 1/E spect. Cf-252 fiss U-233 fiss U-235 4
.3 eV cut, (NBS) {NES) (ENDF /(B

NUMBER OF G6ROUPS---------=------ - 4735 620 620 620

SPECTRA ENERGY RANGE IS FRON---  5.0000- 7 1.0000-10 1.0000-10 1,0000-10

10 (HEV)----=-emmmmmmmommoom o 0.0 18.0 18.0 18.0

SFECTRA AVERABED ENERGY (MEV)-- 1.1426 2.1194 1.9771 2,0313

STANDARD DEVIATION (MEV)------- 3.1813 17144 1.9931 1.3967

[SOTOPE ~ MAT GROUPS THRESHOLD REACTION SPECTRA AVERAGES
{HEV) "+ {MILLIBARNS)

94-PU-242 9442 590 (N,GAMNA) 64629, 93.02 96.19 54.31
95-AN-241 2341 §90 TOTAL 92045, 7767. 7801. 1777,
95-AH-241 9341 590 ELASTIC - 10061, 5018, 5080. S033. .
95-AN-241 9541 §90 NOX-ELASTIC 81934, 2749. 2721, 2743,
95-AN-241 9541 160 0.04 INELASTIC-TOTAL 250.7 1064, 1062, 1064,
95-AN-241 9541 8t 7.0 (N, 2N) - 17,18 5.206 3,342 3.488
95-AM-241 9541 390 FISSION : 858.3 1426, 1382. 1417,
95-AH-241 9541 390 : (K, GANNA} g0807. 252.1 272.8 257.9
95-AM-243 9543 590 TOTAL 86834, 7989. 8004, 7999.
95-AM-243 9543 590 ELASTIC 10391, 4749, 4326, 4778,
95-AM-243 9543 190 0.08 INELASTIC-TOTAL 452.9 2130, U1 2133,
95-AM-243 9543 232 0.010  FISSION 224.7 1010, 979.2 1003,
95-AM-243 9543  5%0 {N,GAMMA} J7541. 60.04 63.63 61.96
96-CH-244 94644 590 TOTAL 98258. 7627, 7467, 7647,
96-CM-244 9444 590 ELASTIC 21818, 4623. 47135, 4655,
96-CN-244 9644 204 Q.04 INELASTIC-TOTAL 293.8 173, 1163. 1172,
96-CH-244 9444 B4 6.7 (N, 21} 6.596 2,117 1.374 1,429
96-CH-244 9444 590 FISSION 2504, 1749, 1703, 1736,

96-CH-244 9644 590 {N,GANMA) 33559, 44.M 67.83 65.91

Table A7: Spectra averages {(sillibarns) troa LENDL-84 library

SPECTRA---==-wm--o--oooooomoeee 1/E spect. Cf-252 fiss U-239 fiss U-235 f
; 3 eV cut. (NBS) ~ (NBS) {ENDF/B

NUMBER OF GROUPS--------------- 475 620 620 620

SPECTRA ENERGY RANBE IS FROM--~  5.0000- 7 1,0000-10 1,0000-10 1.0000-10

10 {NEV)=--=memomommmme oo 20,0 18.0 18.0 18.0

SPECTRA AVERABED ENERBY (MEVI--  1.1426 2.1194 1,971 2.0313

STANDARD DEVIATION (MEV)------- 3.1813 t.7141 1,593 1.9947

ISOTOPE  MAT GROUPS THRESHOLD REACTION SPECTRA AVERAGES
(HEV). o ' (MILLIBARNS)

90-TH-231 7B&3 440 TOTAL 67792, 7259. 7322, 7273,
90-TH-231 7863 640 ELASTIC 10454, 4449, 4534, 4442,
90-TH-231 7863 250  0.05 INELASTIC-TOTAL 481.6 2431, 2425, 2448,
90-TH-231 7863 149 5.1 (NN} 99.26 78.17 99,40 60,86 .
90-TH-231 7863 640 FISSION - B915. 203.5 202.2 203.1
90-TH-231 7863 640 ~ {(N,GAMNR) 47812,  95.64 101.0 98.58
90-TH-231 7863 &40 251 190.0 £38.2 627.7 633.2
90-TH-232 7864 640 TGTAL : 19251, 7417, 7456, 7426,
90-TH-232 76864 b40 ELASTIC 13256. 499s. 3078. 5018.
90-TH-232 7844 250 0.05 INELASTIC-TOTAL 495.8 2219, 2186, 2216,

90-TH-232 7864 135 6.3 (N,2N) - 77.19 24.20 16.07 16.72



Table A7 (cont.)

SPECTRA--==---m—=omommcmccccaae 1/€ spect. Cf-232 fiss U-2339 fiss U-235 ¢
.3 eV cut. (NBS) {NBS) (ENDF/B
NUMBER OF GROUPS-----=-=-==-===-- 475 620 520 620
SPECTRA ENEREY RANGE IS FROM---  5.0000- 7 1.0000-10 1.0000-10 1.0000-10
TQ {MEV)-=moemmmmmmccmaccocnee 20.0 18,0 18,90 18.0
SPECTRA AVERAGED ENERGY (MEVI--  1.142% 2.1194 1.9771 2.0313
STANDARD DEVIATION (MEV)------- 31813 17141 1.593t 1.5967
ISQTQPE  MAT GROUPS THRESHOLD REACTION SPECTRA AVERABES
‘ (MEWV) {MILLTBARNS)
90-TH-232 7864 190 1.0 FISSION 36,75 81.17 75.18 77.91
90-TH-232 7864 440 (N,GARNA) 5357, 95.94 100. 6 98.20
90-TH-232 7864 440 231 142.¢ 517.0 500.95 ST
90-TH-233 7865 440 TOTAL 39727, 7184, 7249, 7199,
90-TH-233 7865 &40 ELASTIC 10454, 4449, 4534, 4442,
90-TH-233 7865 250 0.05  INELASTIC-TOTAL 479.2 2416, 2414, 2436,
90-TH-233 7865 152 4.8 (N, 2N) 101.4 94.77 73.82 75.39
90-TH-233. 7865 640 FISSION 4793, 127.3 127.2 127.1
90-TH-233 7865 &40 (N,GANNHA) 23866,  95.68 . 100.9 98.38
90-TH-233 7865 &40 231 198.46 640.0 629.9 . 635.2
92-U -233 7846 440 TOTAL 60525, 7214, 7235, 7219.
92-U -233 7Bbb 640 ELASTIC 9508. 4197, 4239, 4207,
92-0 -233 7866 233 0.1 INELASTIC-TOTAL 199.7 1053, 1022. 1047.
92-U -233 7866 140 6.0 (N, 2N) 28.80 7.621 3.058 5.256
92-U -233 7866 640 FISSTON 43133, 1895, 1904, 1899.
92-U -233 7Bbb 640 (N,GAMMA) 7650, 60. 44 64,34 61,44
92-U -233 7864 &40 231 160. 6 545, 1 530.3 539.7
92-U -234 7867 &40 T0TAL 16045, 7588. 7615. 7594,
92-U -234 7847 440 ELASTIC 10066, 5044, 5119, 50356,
92-U -234 7867 233 0.04  INELASTIC-TOTAL 222.9 1168, 1144, 1167.
92-U -234 7867 132 4.8 {N,2N) 27.42 9.320 6. 143 6.403
92-y <234 7867 235 Q.1 FISSION 340.4 1230, 1202, 1224,
92-U -234 7847 440 (N,GAHMA) 3379. 136.6 143.9 140,2
92-U -234 7847 440 231 153.1 523.0 308.7 3173
92-U -235 7868 440 TOTAL J4776. 7534 7568, 7546,
92-U -235 7848  44¢ ELASTIC 10183, 4413, 4661, 2,
92-U -235 7848 267 0.02 . INELASTIC-TOTAL 162.0 1582. 1566, 1584.
92-U -235 7868 148 5.2 (N, 2N) 33.07 15.54 10.93 11.31
92-U -235 7868 640 FLISSION 16219, 1232. 1232, 1232,
92-U -235 7868 440 (N,GAMMA) 7974, 91.46 97.63 94.0¢
92-U -235 7868 440 251 155.1 523.0 508.7 517.3
92-U -236 7869 440 TOTAL 58315, 7411, 7639, 7615,
92-U -236 7869 640 ELASTIC 10073, 50335. 5130. " 5066,
92-U -236 7869 250 .05  INELASTIC-TOTAL - 348.3 1782, 1740. 1787.
92-U -236 7869 13§ 4.5 (N, 2M) - 43,45 19.01 12,94 . 13,47
92-U -236 7869 640 F1SSTON 3.3 586.7 969.1 576.6
C92-4 -236 7869 640 {N,GAKNA) 47502. 148.2 176.3 172.3
92-U -236 7869 640 251 153.0 522.9 508.7 517.3
92-14 -237 7870 440 TOTAL 37746, 7524, 7570, 7524,
92-U -237 7870  b440- ELASTIC 10390, 4458. 4717, 4662,
92-4 -237 7870 267 0.02  INELASTIC-TOTAL 492,35 2075. 2061, 2081.
92-U -237 7870 149 5.1 {(N,2N) 54.37 32.19 23.04 23.81
92-U -237 7870 4640 FISSION 33, 655.9 638.9 651.9
92-U -237 7870 &40 (N,GAMNR) 21335, 103.0 110.3 106.1
92-4 -237 7870 64 251 160.1 541.0 925.3 534.5
92-U -238 7871 440 TOTAL 34194, 7781, 7826. 7794,
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Table A7 (cont.)

150T0PE

92-U -240
92-U -240
92-U -240

92-U -240°

92-U -240
93-NP-233
93-NP-235
93-NP-235
93-NP-235
93-KP-235
93-NP-235

© 93-NP-235

93-NP-236
93-NP-234
93-KP-236

93-NP-236

93-NP-234
93-NP-234
93-NP-234
93-NP-237
93-NP-237
93-NP-237

93-NP-237

93-NP-237
93-NP-237
93-NP-237
93-NP-238

. 93-NP-238

93-NP-238
93-NP-238
93-NP-238

SPECTRA----=---=-=~ somesmeen 1/€ spect. Cf-252 fiss U-235 fiss U-235
.5 eV cut. {NBS) (NBS) ~  (ENDF/B

NUKEER OF GROUPS-----=--------- AT 620 620 620

SPECTRA ENERGY RANGE 1S FRON---  5.0000- 7 1.0000-10 1.0060-10 1.0000-10

T0 (MEV) === ==mmmmmmmmmmmmemeane 20.0 18.0 18,0 18.0

SPECTRA AVERAGED ENERBY (KEV)--  1.1426  2.1194  1.9771  2.0313

STANDARD DEVIATION (MEV)------- 31813 L7141 1,593t 1.5967

MAT BROUPS THRESHOLD REACTION ~ SPECTRA AVERAGES
{MEY) - ' (HILL1BARNS)

7871 440 ELASTIC 17779, 4834, 1919, 4853,
7871 252 0.04  INELASTIC-TOTAL §75.0  2527. 2512. 2535,
7871 140 6.0 (K,2N) 61,35 23,45 15.96 16,60
7871 207 0.4  FISSION 117.5 21,7 302.2 313,
7871 640 (N, GANMA) 15643, 74,85 78.79 76.92
7871 &40 251 165.2 554.5 540.9 549.1
7872 640 TOTAL 35020, 7756, - 7799, 7756.
7872 440 ELASTIC - 10390, 4645, 4723, 4668.
7872 250 0.05  INELASTIC-TOTAL S12.6 2422, 218, 236,
7872 152 4.8 (N,2N) 86.33 84.85 45.09 66,75
7872 840 - F1SSION 15068. 527.9 532.9 521.2
7872 640 (N, GAMNA) 8926, 55. 64 80.15 57.75
7872 640 251 160.0 540.7 525.1 534.3
7873 640 - TOTAL 19430, 76%0. 7720, 7700,
7873 640 ELASTIC 8770. §347. 5452, 5387,
7873 280 0,01  INELASTIC-TOTAL 375.0 1953, 1924, 1961,
7873 1ML 5.9 (NN 70.78 45.76 32.94 34,03
7873 190 1.0 FISSION 92.21 423 226.7 235.1
7873 640 (N, GAMMA) 10083,  80.95 B4. 16 82.83
7873 &40 . 251 155.0 522.9 508.7 517.3
8307 640 TOTAL 34173, 7453, 7688. 7663,
B307 440 ELASTIC 9956, 4802. 4884, 4819,
8307 257 0.03  INELASTIC-TOTAL 7.9 1518, 1502. 1518.
8307 130 7.0 (NN 27,45 6,339 4,018 4,189
8307 &40 FISSION 27,3 1303, 1275. 1299,
8307 &40 (N, GANNA) 23375, . 22.38 23.58 22.95
8307 640 251 159.7 538.2 §22.4 531.7
8308 640 TOTAL . 110709. 7930. 8005. 7951.
8308 440 _ ELASTIC 10517, 4803. 4885. 4819,
8308 257 0.03  INELASTIC-TOTAL  196.3  1016. 991.5 1015,
8308 143 5.7 (NN 30.36 16.96 12,25 12,64
8308 640 FISS10N 96715, 2062. 2082. 2070.
8308 440 (N, BAKMA) 3244, 32.85 34,02 3335
B308 440 251 159.7 538.2 522.6 531.7
7874 40 TOTAL 46319, 7798, 7846. 7812,
7874 640 ELASTIC 11679, 4803, 4885. 4819,
7874 257 0.03  INELASTIC-TOTAL 371.9 1518, 1502, 1518.
7874 135 6.5 (N,2N) 27.47 b.364 4,037 4.209 .
7874 640 F1SS10N 0273 1303, 1275. 1299,
7874 440 (N, GANMA) 33796, 166.5 181.1 172.0
7874 840 251 159.7 538.2 §22.6 © S31.7
B3G9 440 . ToTAL 93574, 7798, 7860. . TBIA.
8309 640 ELASTIC - 10517, 4803. 4885, 4819,
8309 257 - 0.03  INELASTIC-TOTAL 284.9 1468, 1436. 1469,
8309 145 5.5  (N,2N) 50.53 20,51 14.49 14.96
8309 640 F1S510N 79465, 1474, 1491, 1478,
8309 440 (N, GAMMA) 3244, 32.85 34,02 33.35

93-NP-238



Table A7 (cont.!)

SPECTRA--===--mom-wemmmomameee 1/€ spect. Cf-252 fiss U-235 fiss U-235 f
.5 eV cut. (NBS) {NBS) {ENDF /B

NUMBER OF GROUPS-=--=vmmm==mnnn 475 620 520 620

SPECTRA ENERGY RANGE 1S FRON---  5.0000- 7 1.0000-10 .1.0000-10 1.0000-10

T0 (MEV)-===mmmmmmm e eeee 20,0 18.0 18.0 18.0

SPECTRA AVERABED ENERGY (MEV)--  1.1426 2.1194 1,971 2.0313

STANDARD DEVIATION (MEV)------- 3.1813 1.7141 1.5931 1.5947
ISOTOPE  NAT GROUPS THRESHOLD REACTION SPECTRA AVERABES

(MEV) (MILLIBARNS)

93-NP-238. 8309 640 251 159.4 538.2 522.4 531.7
94-PU-238 7875 440 TOTAL 25483, 7761, 1821, 777S.
94-PU-238 7875 440 ELASTIC 14754, 4642, 4720, 4455,
94-PU-238 7875 250 0.05  INELASTIC-TOTAL 212.8 959.7 958.8 961.7
94-PU-238 7875 130 7.0 (N, 2N) 11.05 2,285 1.407 1.468
94-PU-238 7875 640 FISSION 1840. 2047. 2027, 2044,
94-PU-238 7875 640 (N, GANMA) Bbb4, 110.3 14,7 112.5
94-PU-238 7875 640 251 160.1  543.0 521.3 536.7
94-PU-239 7876 640 TOTAL 41214, 7732, 74, 7743,
94-PU-239 7876 640 ELASTIC 11667, 4710, 4777, 4721,
94-PU-239 7876 248 0.05  [INELASTIC-TOTAL 236.8 1193, 1173. 1195,
94-PY-239 7876 1M 5.6 (N, 20) 18.39 7.205 4,93 5.125
94-PU-239 7876 640 FISSION 17539, 1781. 774, 1780.
94-PU-239 7876 640 (N, GAMRA) 11750,  41.53 44,88 42,45
94-PU-239 7876 64D 251 155.0 522.9 508.7 517.3
94-PU-240 7877 - 640 TOTAL 532512, - 7442, 74%0. 7455.
94-PU-240 7877 640 ELASTIC 55814, 4402, 4489, 4“1,
94-PU-240 7877 252 0.04  INELASTIC-TOTAL 373.2 1533, 1533, 1538.
94-PU-200 7877 134 4.4 (N, 2 12.09 5,228 3.581 3,718 -
94-PU-240 7877 440 FISSION 572.9 1413, 1381, 1407,
94-PU-240 7877 640 (N,GANNA) 475740,  88.92 92.80 91.03
94-PU-240 7877 440 251 155.0 522.9 508.7 517.3
94-PU-241 7878 440 TOTAL 55040, 8102, B187. 8123.
94-PU-241 7878 640 ELASTIC 8585. 4826, 4891, 4839.
94-PU-241 7878 250 0.05  INELASTIC-TOTAL 296.6 1524, 1524, 1537.
94-PU-241 7878 - 147 5.3 (N,2N) 4%.34 15.32 34.68 35.50
94-PU-241 7878 440 FISSION 33195, 1593, 1597. 1595.
94-PU-241 7878 &40 (K, GANNA) 12901, 113.5 ~ 120.8 115.8
94-PU-241 7878 640 251 154,9 1522.9 508.7 517.3
94-PU-242 7880 440 T0TAL 104600, 7912, 7966, 7928, -
94-PU-242 7880  &40. .. . ELASTIC 26917. 4880, 4945, 4895,
94-PU-242 7880 252 0.04  INELASTIC-TOTAL 213 1814. 1808. 1819.
94-PU-242 7880 137 6.3 (N, 2K) 27.12 . 10.52 7.082 7.371
94-PU-242 7880 640 FISSION 2298. 1126. 1100, 1122,
94-PU-242 7880 640 (N, GANRA) 74917, 81,48 85.39 B3.45
94-PU-242 7880 640 251 174.0 594.9 581.5 590.0
94-PU-243 7881 640 TOTAL 57671. 7804. - 789. 7821,
94-PU-243 7881 640 ELASTIC . 11998. 4585, 4472, 4597,
94-PU-243 7881 246  0.06  INELASTIC-TOTAL 397.6 2032. 2041, 2053.
94-PU-243 7881 150 5.0 (N, 2N) 64.38 67.64 52.43 53. 64
94-PU-243 7881 440 FISSION ’ 29300, 1076, 1058. 1075,
94-PU-243 7881 640 (N, GANMA) 15886,  41.48 44,79 42,56
94-PU-243 7881 440 251 173.9 594,46 581.2. 589.7
95-AN-241 7882 . 440 - T0TAL 107029, 7615, 7457, 7625,
95-AN-241 7882 640 ELASTIC 10130, 4732, - 4799, 4741,
95-AN-241 7882 250 0.05  INELASTIC-TOTAL 246.4 1192, 1200, 1201,
95-AM-241 7882 141 5.9 {N,2N) 15.83 - 15.87 12.14 12,43
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Table A7 fcont.)

95-AN-241
95-AM-241
95-AN-241
95-AN-247
95-AN-242 .
95-AN-242
95-AN-242
95-AN-242
95-AH-242
95-AM-242 7883
95-AN-243
95-AM-243
95-AN-243
95-AN-243
95-AN-243
95-AN-243
95-AN-243
96-CH-242
94-CH-242
96-CH-242
96-CH-242
94-CH-242
96-CH-242
94-CH-242
94-CH-243
96-CH-243
94-CH-243
94-CH-243
96-CH-243
94-CH-243
96-CH-243
96-CH-244
96-CH-244
96-CH-244
96-CH-244
94-CH-244
94-CH-244
94-CH-244
94-CH-245
94-CN-245
94-CM-245
96-CH-245
96-CN-245
96-CN-245
96-CH-249
96-CH-246
96-CH-246

SPECTRA

NUMBER OF GROUPS
SPECTRA ENERBY RANGE IS FROM---

10 (MEV)

SPECTRA AVERAGED ENERGY (HEV)--
STANDARD DEVIATION (MEV)

MAT GROUPS THRESHOLD REACTION

{MEV)

0.08
6.4

0.04

0.04
6.8

FISSION
(N,GANMA)

251
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 2N}
FISSION
(N, GAMMA)

251
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 2N)
FISSION

© (N,GANMAY

251
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 2N)

~ FISSION

(N, GAMNA)
251

TOTAL

ELASTIC

. INELASTIC-TGTAL

(N, 2N}
FISSION
(N, GAMNA!
251
TOTAL
ELASTIC

INELASTIC-TOTAL -

(N, 2N)
FISSION
(N, GANNA)
251 -
TOTAL
ELASTIC
INELASTIC-TOTAL
(N, 2N)
FISS10N
(N, GANNA)
251
TOTAL
ELASTIC

1/t spect., Cf-252 fiss U-239 fiss U-235
.5 eV cut. (NBS} {NBS) (ENDF/B
475 620 620 620
5.0000- 7 1.0000-10 1.0000-10 1.0000-10
20,0 18.0 18,0 18.0
1.1426  2.1194 19771 2.0313
3.1813 L7141 1.5931 1.5947
SPECTRA AVERAGES
(HILLIBARNS!
949.6 . 1500, 1454, 1491,
86115, 157.4 172.5 161.5
177.8 629.1 17,6 624.2
107508, 7547. 7624. 7552.
9791. 4531, 4610, 4534,
207.4 1068, 1060. 1073.
21.29 . 21.5¢ 20.97 21.50
88081, 1825, 1833, 1826,
9393. 95.43 100.5 98.05
169.3 596.7 583.0 592.1
122480, 7667, 7722. 7684,
17448, 4589, 4477, 4501.
360.9 1888, 1893. 1904,
46.40 25.57 17.77 18.45
515.2 1123, 1090. 1118,
104069,  41.52 44,85 42,461
1741 595.3 581.9 590,59
36383, 7707. 7746, 7735,
24546, 4537, 42, 4561,
338.4 1627, 1625. 1634,
35.02 14,64 9.765 10.18
2044, 1433, 1407. 1432,
9393. 95.43 100.5 98.05
169.3 596.7 583.0 592.1
- 63824, 8258, 8363, 8274,
11998, 4585. 4472, 4597,
434.4 1608. 1630. 1617,
40.49 26,73 19.45 20,21
44405, 1996, 1997, 2000,
6937. 41.00 44,30 42,11
173.9 594,56 581.2 589.7
61576, 7654, 70 7680.
24547, 4537, 4624, 4561,
34 1661, 1658, 1669,
W 15.06 10.09 10.51
1990, 1399, 1372. 1397,
34453, 41.88 45.29 43,07
174.2 595.6 582.2 590.8+
65504, 7964, 8043 7981.
10533, 4653. 4740. 4648,
398.5 1519. 1534, 1527.
40.46 27.46 20.26 20,83
47585, 1723, 1724. 1723. .
6937, - 41,00 44.30 2,11
156.9 548.8 593.5 564,3
23798. 7622, 7669. 7641,
15054, 4510, 4588. 4527,



Table A7 {(cont.)

NUNBER OF GROUPS---------==-=== 475
SPECTRA ENERGY RANGE 1S FRON--- * 5.0000- 7

TO (HEV) ======mmmsmmemmmcmnnne 20,0
SPECTRA AVERABED ENERGY (MEV)I-- 1,142
STANDARD DEVIATION (MEV)------- 3.1813

1/E spect. C§-252 fiss U-235 fiss U-233 f
.3 eV cut.

(ENDF/B
620
1.0000-10
18.0
2.0313
1.3967

HAT GROUPS THRESHOLD. REACTION

SPECTRA AVERAGES

96-CH-244
96-CH-246
96-CH-244
96-CH-246
96-CH-246
96-CH-247
96-CH-247
96-CK-247
96-CH-247
96-CH-247
94-CH-247
96-CH-247
94-CN-248
96-CH-248
96-CH-248
94-CN-248
96-CH-248
96-CN-248
96-CH-248
97-BK-249
97-BK-249
97-BK-249
97-BK-249
97-BK-249
97-BK-249
97-BK-249
98-CF-249
98-CF-249
98-CF-249
96-CF-249
98-CF-249
98-CF-249
98-CF-249
98-CF-250
98-CF-250
96-CF-250
98-CF-250
98-CF-250
98-CF-250
98-CF-250
98-CF-251
98-CF-251 7893

(MEV) (MILL
0.04  INELASTIC-TOTAL 349.8
b.4 (N, 2N) 44,65
FISSION 434.8
(N, GAMNA) 7892.
640 254 174.1
T0TAL 85968
ELASTIC 12387,
0.05  [INELASTIC-TOTAL 237.4
149 5.1 (N, 2N) 40,41
FISSION 52499,
(N, GAMKA) 20790,
251 174.2
TOTAL 44743,
ELASTIC 27331,
0.04  INELASTIC-TOTAL 21,1
6.2 (N, 2N) 4.73
FISSION 887.7
(N, GANNA) 16135.
640 : 251 173.9
TOTAL 244189,
ELASTIC 18588,
0.05  INELASTIC-TOTAL 420.8
138 6.2 (N,2N) 59.45
FISSION 280.0
(N, BANMA) 224811,
251° 1740
T0TAL 156123,
ELASTIC 13668.
0.04  INELASTIC-TOTAL 285.3
5.4 (N, 20) 3.9
FISSION 126894;
(N, GANNA) 15219,
640 251 174.0
TOTAL 896247,
ELASTIC 60279.
0.04  INELASTIC-TOTAL 293.8
.4 (N, 28) 34,30
FISSION 61,7
(N,GAMNA) 834946,
251 174.1
TDTAL 257344,
ELASTIC

19771,

{NBS) {NBS)
620 620
1.0000-10 1.0000-10
18.0. 18.0
2.1194 19771
17141 1,593t
IBARNS)
1701. 1706,
23.55 16.31
1346, 1313.
41,51 44,83
595.0 581.6
. 71912, 7988,
4541, 4622,
1224, 1229.
41,05 31.66
2066, 2062.
40,85 44.23
595. 4 582.2
7633, 7672,
4522, 4599.
1668. 1663,
25.59 17.94
1342, 1313.
74.85 78.81
594.4 581.0
7629, 7667,
4521, 4598,
2118, 2114,
29.36 20.31
888.6 8564.4
74,90 78.86
594.8 S81.4
7858. 7924,
4522, 4599.
1509, 1511,
29,54 21.58
1721, 1714,
74.89 78.85
594.8 581.4
8023. 8090
4522. 4599,
1432. 1434,
15.55 - 10.57
1978. 1968.
74.93 78.90
595.1 581.8
7862, 7929,
4522. 4599
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Table A7 (cont.)

.9 eV cut. (NBS)

NUMBER OF 6ROUPS--------------- 475 620

SPECTRA ENERGY RANGE IS FROM---  5.0000- 7 1,0000-10

620

1.0000-10

18.0
1.9771
1.5931

--------------------- 1/E spect. C(4-252 fiss U-235 fiss U-235 f
(NBS)

(ENDF /B

620
1.0000-10

18.0
2.0313
1.5967

1SOTOPE

98-CF-251
98-CF-251
98-CF-251
98-CF-251
98-CF-251

" 98-CF-252

98-CF-252

" 98-CF-232

96-CF-252
98-CF-252
98-CF-252
98-CF-252

T0 (MEV)-----mommmmmmmmemme e 20.0 18.0
SPECTRA AVERABED ENERGY (MEVI--  1.142¢ 2.1194
STANDARD DEVIATION (MEV)------- -3.1813 1.7141
MAT 6ROUPS THRESHOLD REACTION SPECTRA AVERAGES
(MEV) (MILLIBARRS)
263 0.02  INELASTIC-TQTAL 281.4 1495,
149 5.1 {N,2N) 50.47 48,38
640 FISSION 99643, 1721,
640 {N,GANNA) 137576, 74.92
640 231 : 174.1 594.8
640 TOTAL . 25906, 7782,
640 ELASTIC 16315, 4640,
230 0.0%  INELASTIC-TOTAL 281.2 1169,
138 6.2 (N, 2K} v 22,26 11.86
640 FISSION 64353, 1922.
640 (N, GAMMA) 2854, 39.74
640 231 -159.4 375.9

1883,
42.84
360.8



Table AB: Spectra averages (aillibarns) fros ENDF/B-4 library

© SPECTRA-~==-ommmmmmmememmmomeee 1/E spect. Cf-232 fiss U-235 fiss U-Z35 4
‘ .3 eV cut, (NBS) {NBS) (ENDF /B

NUMBER OF BROUPS----=-----==---- 475 620 620 620

SPECTRA ENERGY RANGE IS FRON---  5.0000- 7 1.0000-10 1.0000-10 1.0000-10

10 (MEV)-----mmmmmmmmmome e 20.0 18.0 18.0 16.0

SPECTRA AVERAGED ENERGY (MEV)--  1.1426 2.1194 1.9771 2.0313

STANDARD DEVIATION (MEV)--—---- 3.1813 1.714 1.5931  ° 1.5947
" ISOTOPE  MAT GROUPS THRESHOLD REACTION SPECTRA AVERAGES

(NEV) ' (NTLLIBARNS)

90-TH-232 1296 620 TOTAL 17807, 7240, 1266. 7230.
90-TH-232 . 1296 168 1.2 FISSION 130,80 74.483 69.00 71.54
90-TH-232 1296 4620 (N, GAMNA) 4877, 98.39 103.3 160.6
91-PA-233 1297 4620 TOTAL 58857, 7294, 1333, 1304,
91-PA-233 1297 186 0.5 FISSION 158.4 479.8 451.7 468.1
91-PA-233 1297 620 (N, 6AREA) 4 48975. 178.¢ 188.2 183.9
92-U -233 1260 4620 TOTAL 60998, 7254, 7281. 7262,
92-U -233 1260 420 FISSION 43542, 1833, 1841, 183¢.
92-U0 -233 1260 620 (N, GANMA) 7493, 60.86 64.23 61,75
92-U -234 1043 420 TOTAL 56243, 8437, B495. 8459,
92-U -234 1043 299 0.001 FISSION J06.3 1157. 1132. 1152,
92-U -234 1043 620 (N,GANEA) . 36425, 170.4 178.7 174.4
92-U -235 1261 620 TOTAL 34396, 7607, 1642, 1617,
92-U -235 1261 420 FISSION 16165, 1241, 1241. 1241,
92-U -235 1261 620 (N,GANNMA) 1915, 95.82 101.¢6 98.14
92-U -236 1163 620 . TOTAL 36311, BO1S, 8074, 8033,
92-U -236 1163 1Bl 0.4 FISSION 185.95 387.5 5¢0.6 977.2
92-U -236 1163 620 (N, GANKA) 19997. 170.2 178.6 174.2
92-U -238 1262 620 TOTAL - 34813, 7796. T 7842, 7809,
92-U -238 1262 440 0.10E-05 FISSION 109.4 315.4 295.8 30¢.6
92-U -238 1262 4620 (N, GAMMA) 15830, 71,36 15.07 73.34
93-NP-237 1263 620 TOTAL 47914, 7636, - 7670, 7648,
93-KP-237 1263 620 FISSION 374.8 1351, 1320. 1345,
93-NP-237 1263 420 (N, BANMA) _ 36379, 162.9 176.6 167.8
94-PU-238 1050 620 : TOTAL 24863, 7509, 7359. 1526,
94-PU-2368 1050 4620 ~ FISSION 1748, 2078. 2045, 2068,
94-PU-238 1050 620 : (N,GAMNA) 8238. 41.00 43.64 42.09
94-PU-239 1264 620 T07AL 38770, 7719. 7753, 7730,
94-PU-239 1264 620 FISSION o 17346, 1789, 1781, 1787,
94-PU-239 1264 620 (N, BANNA) 1103, 39.76 43.45 -40.89
94-PU-240 1265 620 TOTAL 536677, 7580, 7623, 7393,
94-PU-240 1265 620 FISSION 332.3 1336. 1309, 1334,
94-PU-240 1263 420 (N, GANMA) 182029. 82.11 86.78 . 8423
94-PU-241 1266 620 TOTAL 91100, 8188, 8261, 8209,
94-PU-241 (266 620 FISSION 33502, 1650, 1650, 1651.
94-PU-241 1266 620 (N, GANNA) 7188. 107.3 111.3 109.4
94-PU-242 1161 420 TOTAL . 87084, 7523, 7343, 7539,
94-PU-242 1161 260 0.01  FISSION 321.8 1234, 1198. 1224.
94-PU-242 (161 620 (N,6AMNA) 63103,  55.41 58.31 36.75
95-AM-241 1036 620 TOTAL ' : 103538, 82359, §258. 8261.
93-AN-241 1056 620 FISSION 776.9 1217, 1230, - 1263,
95-AM-241 1056 420 (N, GRMNA) - 93768,  41.90 68.27 64.98
95-AN-243 103 620 : TOTAL 89043, 7988. 8002, 7998.
95-AM-243 1057 260  0.01  FISSION 240.7 1023, 992.8 1019.
95-AM-243 1037 620 {N,GANNA) 77800. 81,78 67.52 63,63
94-CH-244 1162 = 420 TOTAL ’ 58304, 7632. 1672, 7651,
96-CN-244 1162 620 FI1SSICN 2528, 1735, 1710, 1743,

96-CH-244 1162 620 (N, GAMNA) 33588, 64.87 68.27 b6.32



Table A9: Spectra averages (aillibarns) Actinides from ENDF/B-V Actinides

SPECTRA----~--rommu-v memmmmeme s 1/€ spect. C$-252 fiss U-233 fiss U-235 f
.5 eV cut. (NBS)  (NBS) {ENDF/R
NUMBER OF BROUPS------=====--=~ 475 620 620 620
. SPECTRA ENERGY RANGE 15 FROM---  5.0000- 7 1.0000-10 1.0000-10 1,0000-10
0 (MEV) = -=mmmmmmm oo 20,0 18.0 18.0 18.0
SPECTRA AVERABED ENERBY (MEVI-- . 11426  2.1194 1.9771 2,0313
STANDARD DEVIATION (MEV)------- 31813 17141 1,593 1.5967
ISOTOPE  MAT GROUPS THRESHOLD REACTION SPECTRA AVERAGES
(HEV) * (HILLIBARNS)
91-PA-233 1391 420 TOTA 58857, 7294. 7334, 7304.
91-PA-233 1391 186 0.5  FISSION " 158.6 479.8 451.7 448.1
91-PA-233 1391 420 (N, BAMNEA) 48975, 178.4 188.2 183.9
92-U -234 . 1394 420 TOTAL , 53521, 8499. 8553. 8518.
92-U -234 1394 620 : FISSION 360.8 1232, 1205. 1226.
92-U -234 1394 620 (N, 6ANMA) . 37882, 170.5 178.9 174.5
92-U <236 1396 620 TOTAL : 3771 8071, 8139.  8096.
92-U -236 1396 620 FISSTON 435.0 599.2 §73.2.  590.0
92-U -236 1396 42 (N, BAMNA) _ 20013, 170.2 178.5 174.2
C93-NP-237 1337 820 TOTAL 47929. 7785. 7807. 7782,
93-NP-237 1337 420 FISSION 376.3 1352, 1322. 1347,
93-NP-237 1337 620 " (N, EARNA) : 36579, 162.7 176.5 167.7
94-PU-238 1338 620 TOTAL : 25979, 7575. 7616, 7588,
94-PU-238 1338- 620 FISSION 1741, 1983. 1956. 1976.
94-PU-238 1338 620 (K, BAKNA) 8749. 142.3 150.6 145.6
94-PU-242 1342 420 T0TAL 96275. 7934, 7988, 7945,
94-PU-242 1342 620 F15S10N 304.8 1129, 1103. 1125.
94-PU-242 1342 420 (N, BAMNA) 73584, 70.40 74.85 72,55
95-AN-241 1381 620 ~ TOTAL 93139. 7977. 8013, 7987,
95-aM-241 1361 620 FISSION : 752.5 1474, 1429, 1465,
95-AK-241 1381 620 (N, GARNA) B1358. 254.2 273.5 - 260.2
95-AM-242 1349 620 TOTAL 134932, 7040. 7074, 7029,
95-AM-242 1389 620 ‘ F1SSIOR 108640, 2214, 2222, 217
95-AN-242 1369 620 (N,GAREA) 18542, 1B.68  20.40 19.62
95-AN-243 1383 620 TOTAL 118277, 7926, 7967. 7944,
95-AM-243 1363 333 0.246-03 FISSION 3364 1205, 1164, 1193.
95-AM-243 1363 420 (N, BANRA) 103890, -73.00 79.69 76.20
96-CH-243 1343 420 TOTAL ‘ 137192, 8219. 8282. 8232.
96-CH-243 1343 420 FISSION 112280. 2073. 2075, 2081.
94-CH-243 1343 420 (N,GANKA) COM33. 14TT 16,24 15,50 -
95-CM-244 1344 620 TOTAL 54792, 7528. 7578. 7538,
96-CH-244 1344 420 FISSION 1046, 1614, 1578. 1607.
96-CH-244 1344 420 (N, GAXMA) 33621, 119.3 128.4 . 122.8
96-CH-245 1345 420 TOTAL . 83454, 8218, 8317. 8237.
96-CH-245 1345 420 F15510K 47593, - 1978, 1978. 1980,
96-CH-245 1345 820 (N,GANMA) 8716, 10.74 43.97 T2
96-CH-246 1346 620 ~ T0TAL 18025. 7748, 7828. 7778.
9-CH-246 1346 420 FISSION 579.4 1386, 1345, 13718, .

96-CH-246 1346 420 (N,GAMNA) 5898. 2.19 44.83 43.28



Table Al0: Spectra averages {aillibarns) Actinides froe ENDF/B-V Dos KOD-2

s U-235 fiss U-235 ¢
(NBS) (ENDF /R
620 620
1.0000-10 1.0000-10
18.0 16.0

1.9771 2.0313
1.5931 1.5947

12.40 75.04

94.24 .97
1236. 1236,
294.6 305.2

72.06 70,25
1322, 1347.
1786. 1791,

SFECTRA-~--~--m-o-ommoomcomen 1/E spect. Cf-252 fis
' . .9 eV cut. (NBS)
NUMBER OF GROUPS--------------- 473 620
SPECTRAR ENERGY RANGE 1S FROM---  5.0000- 7 1,0000-10
10 {MEV)-m=mmmmmmmm oo 2000 18.0
SPECTRA AVERABED ENERBY (MEV)--  1.142¢ 2.1194
STANDARD DEVIATION (MEV)---—--- 3.1813 1,714}
ISOTOPE  MAT BROUPS THRESHOLD REACTION SPECTRA AVERABES
(MEV) (MILLTBARNS)
90-TH-232 4390 205 0.5 FISSION 35.% 78.07
90-TH-232 4390 &40 (N,GAMMA} 4909, 89.69
92-U -235 6395 - 40 FISSION 16095, 1236.
92-U -238 4398 &40 FISSION ,' 116 J13.6
92-U -238 46398 440 (N, GANNA} ) 15956,  48.34
93-NP-237 4337 &40 FISSION 392.3 1352,
94-PU-239

4399 40 FI1SS10N 17385, 1792,

59



