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Al the last mecting of the WPEC {Cadarache, May 1997) o compurison was roade of the then-Jatest U235
syvaluations feam Ok Ridge and Haoweli {Lcal-Domrive-Weighe May 97 and Moxon May 973 The L-D-W work
meorporated integral data info the fittiog process, o new capability of SAMMY, while Moxow, wing REFIT,
continued o work stricily with differential data. apart from his use of the CSEWG Stundards Commiites 2200 mds
values for fission and capiure. :

Dospite this difference in approach, both svaluatives produced excellerd §ts 16 most of the deiferential data,
the result of 3 greavdead of work with Yoo powerfol resonance-fiting codes. Although both sets were of ap nterim
nature, the SAMMY rins produced compliere ENDEformatted files, while the REFIT resudes were well-vonvergec
up 10 20 2% or 5o, 5o comparisons were Bmited o that region. There was 2 noticeable difference between the two
evaluations in the shape of the capture croas section below T eVl The L-D-W set gave Wesicott g-factors of 09483
for cupture and 0.9776 for fission; Moxon's set gave 0.9307 anc 773, Thes the fission shapes were in agreement
but the capturs g~factors differed by 4%, a rather large arnount for tds importard quantity.  Asother indiontion that
mee work was oeeded an the sapture Bttt was the peak captues at the 8.3 eV respuance, whers the L-IRW vabue

(50,6 barns) was 23% higher thim Moxon’s 41.2 barns,

Tt was not possible 1o resolve these issues ut the mesting and the only action taken was 1o recommend that
an attenipt be maade 10 reach a cousensas bedore the Cotober *97 CREWG meeting. That waned out 1o not be feasible,
and the two evaluation effuorts wre still separate.

The L-D-W set had boen-comstoucted o give sceeptable therraat benchmark stgenvalues, 35 measured by
the pararaster K1, Its value (722.3) cesentially guarantecd that, On the other hand, Moxon's set, which did not deal
expiicitdy with aubar, inplied s low K1 unless 1t could be covpled with a onbac Righer than the ENDIB-VI
Standards value due to T. Aston (Reference 1) The accompanying table shovws that with the ENDF/B-VL3 valus
of 2.4338, K1 is 7204, semewhat Jow, Higher nebar valoes e in the measwenmenis of Gwin, et al, and of
Spencer, (Beferenve 2) both of which were part of Axton’s least-squares i, but which were reduced by the other
data. The Guin date, which are encegy-dependents have been adopted by both the current JEF nad JENDL libragies.

Using the JEF value (2.4374), Moxon's K1 s 722.3, quite reasorable.  Allan Curlson pointed out that Spencer’s value

is even bigher than Owin's, Al that Spencer has 3 high degree of eoafidence 1o the result. Thus, taking the noyabess
from Axton's report and the CSEWG Btandurds report, Gwin's 235/252 ratio { 84701 ) times the Standards 232 nuhar
(37676} gives 24377 The Stuadards 235 aubse (24320 "wovemabieed” by the ratio of Spencer's 252 nula
(378311 to the Standirds value (37676 gives 2.4420, Unforunutely, there i3 no way o eliminate the low
roangancse-bath recasurements and simply adopt the higher scintillator results, other than to megac that the
henchmarks show a clesr preference for the higher vadues. Inowdentaily, the "Bpencer value” of 2.4420 would raise
L-TRW May 97 from 722.3 10 727.0, snd Moxon May '97 to 7249, The former 18 high, but the fatter would aot be
unreasonable.

To investigate this point, we put together & “wi-partite” deck, by mserting Moxon’s it from 0-1G eV into
the January 96 ORNI data sei, and replacing the nubar file with the JEF values. Benchmark testing showed that
this hybrid set did well onthe ORNL uqueous spheres, but poordy o the harder-spectnum cases. It appeared thut the
higher Gwin nubar was good for the soft-spectaun cases, bot (oo ligh {or the athers. Bevause Moxow's dam set was
of an interim nature, the investigation was not carried further, but it raised the question {once agamn) of whether an
energy-dependent nubar could tesolbve some of owr differentinb integral discrepancies.



I Juse of 1997, Dean, Hardow and Pervy (Beference 33 iaued arepont comparing cipenvalusys as 3 function of
specival hardness for two catoudationad wmethads, §ve data sets, and n benchmarks, They found general agreement
between the prelisinary data set {Decendber 96} resulting from the ORNL-Muoxon coliaboration and Releass 3, and in
addition found very gond results for the UHIUR assembly with the December set. The resudts for the other two hard-
spectrum cores UHZ-ME and HISS were not a3 good as with the January W6 evaluution. These latter findings should be
better anderstood, but that bas ot been dong, bevause fater versions wars already avaldable fr ooy, (Note: B-HAP
showsd that the sickel-reflected UHZ-NI sssenbly cannot be calculated with nultigroup cross secions, an effest noted
earfier by BL} Wright at Ouk Ridge

Afer Cadarache, Leal and Derrien, and Moxon continued to weline thetr {is, and released their current data sais
in August and September of 1997, Relative to thelr May work, Oak Ridge moved toward less reactive shapes in the
thermal rogion. As the whie shows, thelr Manwelllan-averaged capture increased from 97 .0 10 92.8 while the fission was
essentially wochanged. To counterast this ssgative influcoce on KU, they increased nubar from the Release 3 value
{2.4338) 1 24367 over the range from 016 1 eV, They swrived 3t this value by tweating thermd nubwr as 2 search
pararaeter ju the SAMMY wss, while usiap the benchmark value of K1 {722.7) as 2 quarndity 1w be fitted. The rosulting
vitue of nubar is close 103 smooth average through the Hocteatng Gwin data peines, and fortunionsty, 1t s exactly the
ENTIFMB-V vaiue. In onder 1o avoid the delsterious effect of a high nubar on the harder-apectrun vores, they lincarly
ramped nubar back down to the fower Beleawse 3 value st 2 2%,

The necessity for such an approach i essentially Yoreed oe the svaluatoe who sebieves a gooed 61 o the
differential cross sections, as both SAMMY and REFIT do. Qver the years, successive refinements inn fitting
experimental datr, made possible by the availabiity of yoee powerhid computers, for example the @i of switlevel
formalisms, increased sophistication in the shape of resolution functions, more tlexible resormatizaton methaods, and
mudtiple-soattering comections, have fmled to chasge the basic situation. which is that thermaal benchmarks nead a Ki
aronnd 723, and if the cross sections are accurately fit, anubar of 24320 (Standards) o even 2.4338 (Release 3) is simply
too fow.

Upon release of the Leal-Dercien-Wright-Larson set in August 3t was tested by AL € Kahier (Bewdsyand §. P,
Weinman {Lockheed Marttn-Schenectadyy. wio obtained rosalts for sbow 73 beachanarks, including ORNL spheres and
cytinders, GRML L-serics, Rocky Flars, and 3 HISS(HUG) and UR3 intermedinie-spectrom cases, wsing contingous-
oacrgy Monte Carlo codes. Their wselts were proseated at the Ootober CSEWG meeting nod are avadable as
Astachmenss 4-3 and 4-4 o the Minutes (Reference 43 They obtained resulss esing ENDIFR-VT cross sections for the
nther materials in the caloidatives, and also for tee “variant™ cross section sets, for hydrogen and oxygen. The ENDE/R-
VT results showed that the now L-D-W-L set gave integral (eigenvaloe) results as gond as Release 3, belny on average
only stightly fow o the Jowsteukage cod and asing slightly with leakage. Tts advantage over Release  of course is that
it fite the differential data behter, replecing the average cross seciion adiustrent prosedure nsed i the former by the vse
of stmudtancousty-fitted integral quastitios.

The vaant hydrogen deck restores the 2200 /s caphire cross secton 1o its ENDE/B-Y vabue, 3320 mb, from
the shightly higher ENDE/B-VE valus of 332.6, This tatses the Jow-leakage sares {8 prom on averape, to a value which
is essentilly vnity. Kabler presentod expeamental evidesce i support of the Tower vidue, and the change was adopied
by CSEWG for Beleuse 3. The other medification was in the oxygen. where an evaluation doue a1 Lockhesd Maruin-
Schenectedy was used. This work, which will be presented by B, Carowt the Oetober % Islandia ANE Conlersnce, gives
samewhat maore forward-peaking in the angdar Gitribotions than ENDIVB- VL with mwressed leakage, The resuli is 2
100 pom decredse (Gn average) at the hih-leakape ond, which together with the hydrogen change praduces @ very fat
wend fine. The oxygen modification was not adopted by CSEWE, because G Hale &t Los Alamos is surecotly 10~
evaduating the oxygen data-and twas decided to wait for this w be finished,

The intermediste-specirum vases we clpse together at about 1% high, The thermal cases are thereiore about the
saras as Release 3, while the 3 barder cores are better, As a reselt of these findiags, the L-D-WL August 97 evaluation
way adopted for ENUFMB-VE Redease 5. The latter was intended for issuance in carly 98 but s delayed by some




formatiing peobloms unrelated to the cross ssctions. The oross sections are avatable from Dak Ridye or Brocokhaven,
The tight grouping of the HISS 7 UHS resulis differs from the vesult seported m Reference 3 and mentioned above, which
of sonese used differsnt dats and difforons codes:

In December of 1997, two papers were presested at a mesting of the JEF Working Group on Data Evaluation and
Benchmark Testing (Reference 53 Both showed dgsificant improvements using L-DB-W-L over the JEF-2.2 data set,
which is similar to ENDEFB-VI Release 2. The studies covered a wide range of quantities, avwng them buckling
menssroments, R-infinites, lomperature-dependent Woesteott g-factors, and spent-fuel analyses. Ineach wrea the L-D-W-
1 unprorend the calculation/experinent agreement. O particalar Interest were the sperd-fuel resudts, sihuee they test
the cross sections in a way that is refatively independent of wny problems with nubar. As a result of these favorable
fudings, the new data were adopied for JEF-3.0. :

Moxows Iatest work i3 avatiable from the Maclear Engrgy Azency Tinta Bank at Pards and 3s descetbed ju Beference
6. 1t extonds his earlier work 1o 130 eV, and achioves good {1is {0 the differeontial data using 2 single value of the
radiation width, cldse to e 387 mV he recormpended  Reforence 7. Abowe 130 eV be wses an sarlier ORNL
parameter set which fits the tranensission and fission reasonably well Az of this date, Moxons new data have not beern
reviewed or benchmark tested, stose that will seauire then o b conpled with & nubar file and higher energy sross
sections, I it is to be useful iy integral valtulutions, twill probably require a new treatment of nub, a topie for further
wvestigation, a3 i the significance of bis srusual Westeots g-factor for capture, soted above i conaection with bis May
97 work. At the present time, Monon's fit is 1o the resobved-resopances only, and vses a J-dependent scatiering radius.
That optioa s allowed in the ENDF Generalized Reich-Moore {also known as Geoeralized B-Matrix) forraat, but not
in the old Reich-Moore format, Smce GEM has not been implemented in NIOY, there is a processing problem, but
potnteise cross sections can be obinined from Moxoror NEA. Moxon has wdso worked on the unresolved region with
a multifevel ladder-sampling eobnigue bt the esaltS are not yet avatisble. They show promise of being shle washieve
a higher eptthermal alpbsin a region where intermediate-speciruny cores could be fuvorshly impacted. Moxon has
pointed out that the detatled Gty obtaived by the Jatest BAMMY and REFIT rues differ o the wings and valleys ol the
rosanances. This needs to be further examingd, but it i reasonable 1o assume thet such differences onuld be indaced by
the inewporagon of Jotegeal dats into the Fiug proeess, stece nopeally the uscertaintios oo the differential data are
lnrzest in these regions. Another difference bebween Moxon's fits and those of L-LaM-L icin the avorage radiation width
over (=100 eV, which is 3% m ¥V (3 constant} in the former and 40 mV with 2 10% standard deviation in the Tatier. One
could speculate that the itegral data are influencing this resudt, and that futere changes in nubar might affect fhe L-D-M-
L valse. When the full-2250 oV region s included. e LD-M-L value inoreases to 43 mV. one of the reasons we need
an ohiective assessiment of the psesde-resonances ' ENDF/B-VI {See point 2 in the next pacagraph).

Looking ahead, it appears that forther refoements in the U233 cross seetinns will ceguirs somme new approaches:

1. Since the cross sections have besw studied exhaustively, more atication should be fecussed on subar, Fission theory
says that aubar will vary from resonance 10 resonanece, so iU s possible that incorporating # theory-based energy-variation
of nubar into the resonence-fifting prosess could further improve both the theraal and internedinte-spocirum
calcolations. A new measurernent, divected specifically af the enprgy-varistion of nubay, may be advisable.

2. We need an bnproved representation of the snresolved resongnoe rogiva. A way to get &t this aoea might be 1o set
ap a realistic set of fiIcttows pointwise Cross weotipes i ar scoustely-specified Hetitious geometrical model, and use
mante carle 1o caleulate detailed reaction rates. While these would be Detiious values, they would provide 2
caleulational benchmark agaiust which reudtipronp codes could be tested.  In the current ENDF format the most
patentinlly-seripus deficiencies are the use of a single-fevel Brei-Wigner formalism and the lack of 3 way to properdy
treat inslastic competition. More sophisticated sspests of fission theary, such a3 the inclusion of bamrier and channel
effects should aiso be looked at. :

This could answer a related question, whether some difficulty with the absorption rate in U238 1 dee o data or the
self-shickling miethadology,  The point & importara if a U23E problem is obscuring errors i the U235 ia LEU




assemblies. Becent indications are that accurate point-energy mome carle saloudations may be giving good U238 rosults
{Reference 8).

On the same topis, an snewer is apeded B the guestion of whether the “pscudo-resonances” in ENTIFB-VE U233
between 180 {or s eV and 2250 eV are betier or worse thane 3 reatment psing average unresobved paranetess, For i%s;\
purpose also, 3 fictitious, but sccurately specitied caloulational benchmark, coupled with monie carlo probability tubles
and an sccurate multifevel URR treatment, could provide sa aoswer.

3. B s possible that the difference between Moxans current thermab-tegion captare shiape and L-D-W-L would produce
an phservable effect  the analysis of an experiment that was sensitive 1o the harduess of the thermad spectrar, such a5
the moderator temperature coefficient work which led o drooping eia.

4. Finally, it would be interesting to put accuraie nurerical "warths” on some of the selid-state effects which Moxou
bebievas e bas scen nobis work, such as non-free-gas broadening and Bragg scatioring. Unformmatedy, the cost 7 heneiit
ratio on these is Hkely 1 be nuch hizber thas the pravicss topies. as wold their pracucal implementation in real-workd
reacior cachdatons
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