Why the Zr evaluation isn’t
getting done fast enough
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90Zr has magic neutron number,
hard to evaluate (like 56Fe, 23Na...)
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Low level density means wide resonance spacing,

and resonances that go very high in energy
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Testing by KAPL and others tell us
that must get angular distributions
correct to get leakage right

= ENDF/B-VI.8 = ENDF/B-VII.1
 (n,el) fluctuating cross  Fitted EMPIRE, so ..
sections fit to data - All secondary distributions
« (n,el) angular distributions - fluctuations included
. No other secondary o did well in testing
distributions * bug in EMPIRE meant

« did well in testing evaluation was a

“Frankenevaluation”, we
= ENDF/B-VII.O glued in JENDL-4.0
« EMPIRE based, so all angular distributions
secondary distributions
+ no fluctuations Try one more

 did poorly In testing

time...
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ooming in: |
those fluctuations aren’t overlapping
resonances, they can be fully resolved
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Could we extend the 90Zr RRR, then
compute angular distributions from
the RRR parameters?

= In ENDF/B-VII.O, JENDL-4.0, ... RRR’s are given as
MLBW, not unitary so angular distribution iffy

= \WWe are likely missing many smaller resonances

= There i1s only one RRR set, from A.R. de L.

Musgrove, J. A. Harvey, et. al., how well do we trust
it?

NO
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Full R matrix theory isn’t going to
work, but what about an URR
treatment?

= \We don’t know all the resonances, so we could treat
using URR prescription

P(0ap|E) where pdf defined by (I'), D, etc.

= Will need average resonance parameters from RRR

= Will need the average cross sections either

» from URR or
« from Optical Model + Hauser-Feschbach calculation

What about angular dists?
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Can’t we just use EMPIRE'’s extensive
collection of fudge factors?

= TOTRED: total XS multiplier

= FUSRED: reaction XS multiplier

= FCCRED: direct collective XS multiplier

= FCORED: DWBA collective XS multiplier

= CINRED: compound inelastic XS multiplier, reaction XS fixed
= CELRED: compound elastic XS multiplier, reaction XS floats
= CELCOR: compound elastic XS multiplier, reaction XS fixed
= EL ARED: shape elastic XS multiplier

Maybe
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EMPIRE’s fudge factors can do almost
anything we want to the average cross
sections

= \With all the fudge factors

0ci =(ELARED)o . +|

USR { reac (CELRED)

+ Zrest of ¢ TC

Use this to put a Use this to adjust
fluctuation in the amount of fluctuation
reaction cross section in compound elastic
What about angular dists?
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After spinning my wheels over these
resonances, | went back to basics

» \Want the cross section

O'ab(E)

= and angular distributions extracted from the
differential cross section

dO‘ab(E)
dp
= \We can settle for just the P1 term

- / dppP(u|E) = / dpPy (1) P(1| B)
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For the angular distributions, let’'s go
back to Blatt and Biedenharn

= Differential cross section Is

dO—CLSS
bs” 2ZPL )Br,(as; bs’)
aLo

_1)s —s
B (as,bs’) = ( 31 Z Z(l1J1loJo, sL)Z (1711505, 8" L) %
J1Jaly Lol 1

Jl * J2
§R [(5ab538’6l1l’1 T Sbs’l’l;asll) (5&5588’5l2l/2 pr Sbs’l’z;aslg)}
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Blatt and Biedenharn impractical for
either RRR or URR

= \We don’t have the complete RRR set, so can’t just
write down the distribution

= A URR-like approach is unrealistic
» For cross sections, have pdf

P(oap|E)
« Wouldn’t an angular version be something like
P(u|oay, E)P(oaw|E)

no one has ever made such a thing and no code could use it

= S50, must settle for average angular distribution
et
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The average neatly separates Into
direct and compound parts

(Br,(as,bs')) = <B%’”(a5, bs')) + <B£l(as, bs’)>

= Direct part computed in EMPIRE, TALYS, CoH

. 1 s'—s
<B%"(as,bs’)> = ( i Z Z(l1J1loJo, sL)Z (15 J115J5, 8" L) X
J1 Jaly ol 1,

J * J
% {(5ab5ss’5l1l’1_ < Sb;/lll;asll >) (5ab58815l2l/2_ < SbSQ/lé;CLSZQ >):|

= Compound part not computed in EMPIRE yet *

—1 s'—s
<B£l(a5,bs’)>( i > Z(llJlngg,sL)Z(l’lJll’QJg,s’L)ﬂ%[< (SIT e >]

bs’l];asly bs’ll aslo
J1J2l1 12171

S0, It Is treated as isotropic in EMPIRE
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Given EMPIRE’s limitations, we still
get non-trivial angular distributions

Drives the shape
of the angular
distribution

Buils fluctuations
Into distribution
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What next

= |'ve proved we can make an evaluation that
 has fluctuations
* has decent angular distributions

= The next step Is to actually finish the evaluation!
» Already have experimental database set up
» Roberto Capote has been tweaked the OMP
* Trying to get KALMAN and latest EMPIRE to cooperate

* Then rework my Bayesian update code that folds in "aZr(n,tot)
data
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