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Outline

* Evaluation updates: ENDF/B-VIIIL.1B1 = ENDF/B-VIIL.1p32
— n+SLi
- nt’Be

» Caveat Emptor: beta version naming not same as NNDC'’s git
- 0 =B1.0, B1 = B1.1 etc.

<



Versions of n-003 Li 006.endf

 ENDF/B-VII.1 (2008-09)
— R-matrix to 4.0 MeV; Legendre above
— (n,n’d): not in MT=32 but
= pseudo-level description: MT=51,52,54-56,58-81
*CP2011 (2011)
— R-matrix to 4.3 MeV
— (n,n’d): MT=32 in this version
— BUT: LCT=2 (LAB) (should have been — LCT=1 (CM))
« ENDF/B-VIII.O
— MT=105 (n,t) updated
— But MT=32 from CP2011 was not adopted
* (n,n’d) from pseudo-level of ENDF/B-VII.1

« ENDF/B-VIIL1
~ B1: CP2020

= With corrections for MF=6 MT=32 for energy conservation

» Higher energy R-matrix to 8.0 MeV
— Inelastic (n,n’) MT=52

- B2:
» MF=6 MT=2 moved to MF=4 MT=2
= Other incidental changes (see git.nndc)

= (n,t) STANDARD restored to ENDF/B-VIIL.0

<

MT=105 standard region:

°Li(n,t) 0.0253 eV to 1 MeV

RESTORED in
ENDF/B-VIIL.1p2




n+6Li Lot li6(n,t)hed integrated

—— CP2020

R-matrix evaluation update/extension ~- CP2011

Experiment

ENDF/B-VIIl.181

* Previous evaluation ENDF/B-VII.1
(LANL internal “CP20117)
— upper energy limit £,, < 4.3 MeV

— configuration: t+*He, n+9Li,
n+SLi*(3*; 2.19 MeV), d+SHe*(3/2°)

— ~3,800 data points; y2/dof ~ 1.36
— formatting changes: MF=4—-MF=6;

o (barns)

1072 101 10° 10!
MT=24-41 (n,2np) E (MeV)
. B2: AND BACK TO MF=4! (N. Gibson: li6(n,p)he6 integrated

“NJOY/ENDF-102 req’d”) 0.0407 — CP2020
: ---- CP2011

0.035 A Experiment

» Updated evaluation (submitted for
ENDF/B-VIIL.151) 00301
— upper energy limit £,, < 8.0 MeV 0.025 1
— new configuration = old config +
inelastic: ny,°Li(0%; 3.56 MeV)
— new data covering all channels
— corrected °Li(n,n’d)*He spectra

0.020 A

o (barns)

0.015 A

0.010 4

0.005 4

0.000 +

'\ E (MeV)
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n+SLi: 81

* Ratio comparison
- 8.1l (n-003 Li 006.endf)to ENDF/B-VIIL.O (std-003 Li 006.endf)
— Standard region (0, 1 MeV) was changed for B1 (for testing, looking ahead to 9.0)

1.01

—rat10-81-80

1.00 n

0.99 A -

0.98 -

ENDF/B-VIIL.131 / ENDF/B-VIIL.O

0.97 + -
0.969 NB: in B2 this will be reverted to ENDF/B-8.0 \
in the standards region (0,1) MeV (see below)
0.95 . . . .
10™ 107 10° 10° 10" 10°
E, (eV)

<



n+SLi: 81

* Absolute comparison
- 8.1B1 (n-003 Li 006.endf) to standards data

> resonance at 245 keV (E, = 7.5 MeV) by ~ 1.5%

— Lower in J™

3.5

3.0 A

——ENDF/B-VIIIL. 131
| STD data

E, (MeV) 0.6

0.8




n+SLi: 81

<

- 8.1B1 (n-003 Li 006.endf)to ENDF/B-VIILO (std-003 Li 006.

— Full ENDF/B region (0, 20 MeV)

1.05

endf)

1.00

—rati0-81-80-20mev

0.95 1

0.90 -

0.85 1

0.80 -

0.75 1

ENDEF/B-VIIL.181 / ENDF/B-VIIL.O

0707 B1 values

NB: in B2 the shaded region was kept at the

0.65 T T T

10* 10” 10° 10°



n+6Li(B17) integral testing [preliminary]

Kleedtke (LA NL/XCP.5) Calculated kg Calculated kg
(ENDF/B-VIII.0 XSDIR) (ENDF/B-VIII.1 XSDIR)
Experiment | Measured k. | ENDF /B-VIIIL.O New ENDF /B-VIII.0 New
HMF63, Case 1 0.99930(400) 1.00340(9) 1.00364(9) 1.00317(9) 1.00357(9)
HMF63, Case 2 | 0.99880(470) 1.00365(9) 1.00368(9) 1.00349(9) 1.00361(9)
)

PMF33

0.99670(260

0.99505(10)

0.99529(10)

0.99533(10)

0.99535(10)

e Nominally worse on HMF/PMF

— HMF/PMF config: cyl. assy. of U5 & P9 with LiD

— HEU-MET-FAST-063 driven away from a calculated/experimental value of unity; changes
are small compared to the measured k.guncertainty

Calculated H3 Production
(ENDF/B-VIII.0 XSDIR)

Bethe Sphere
Ampule Number

Measured Hj;
Production

ENDF /B-VIII.O0

New

137 2.4317(1459)E-29 | 2.34223(5621)E-29 | 2.34626(5866)E-29
139 1.5917(955)E-28 | 1.58785(1524)E-28 | 1.59146(1512)E-28
141 3.9896(2394)E-28 | 3.96243(3051)E-28 | 4.07348(3096)E-28
111 6.9235(4154)E-28 | 6.88907(7165)E-28 | 7.33917(7266)E-28

* Bethe spheres
— Better for outer ampules

— Markedly worse (overshooting)
for inner ampules

— Puzzle: no change for 8.1b1

Calculated H3 Production
(ENDF/B-VIII.1 XSDIR)

Bethe Sphere
Ampule Number

Measured Hj;
Production

ENDF /B-VIIIL.1

New

137 2.4317(1459)E-29 | 2.31806(5401)E-29 | 2.33955(5662)E-29
139 1.5017(955)B-28 | 1.58332(1536)E-28 | 1.58512(1506)E-28
141 3.9896(2394)E-28 | 3.96881(3056)E-28 | 4.06523(3090)E-28
111 6.9235(4154)E-28 | 6.92023(7197)E-28 | 7.36749(7367)E-28

‘@ above 9 MeV




n+6Li(B17) integral testing [preliminary]

Kleedtke (LA NL/XCP.5) Calculated kg Calculated kg
(ENDF/B-VIII.0 XSDIR) (ENDF/B-VIII.1 XSDIR)
Experiment | Measured k. | ENDF /B-VIIIL.O New ENDF /B-VIII.0 New
HMF63, Case 1 0.99930(400) 1.00340(9) 1.00364(9) 1.00317(9) 1.00357(9)
HMF63, Case 2 | 0.99880(470) 1.00365(9) 1.00368(9) 1.00349(9) 1.00361(9)
PMF33 0.99670(260) 0.99505(10) 0.99529(10) 0.99538(10) 0.99535(10)

e Nominally worse on HMF/PMF
— HMF/PMF config: cyl. assy. of U5 & P9 with LiD

— HEU-MET-FAST-063 driven away from a calculated/experimental value of unity; changes
are small compared to the measured k.guncertainty

ENDF/B-VIII.0 XSDIR ENDF/B-VIII.1 XSDIR
Ampule ENDF /B-VIIIL.0 new SLi ENDF/B-VIII.1 new SLi
111 0.99503 1.06004 0.99953 1.06413
137 0.96321 0.96486 0.95327 0.96210
139 0.99758 0.99985 0.99474 0.99587
141 0.99319 1.02102 0.99479 1.01896

* Bethe spheres

— ~same for middle ampules

— Markedly worse (overshooting)
for inner ampules

= Puzzle: no change for 8.1b1 |

‘@ above 9 MeV




Li(n,n’d)*He laboratory spectra
Correction of error in CP2011: LAB—CM (LCT=1 —2)

6Li(n,n')d+oz Lab Spectrum at 14.1 MeV

do/dE /0

do/dE_/Q . (mb/MeV/sr)

(mb/MeV/sr)

d

d

n

n

6Li(n,n')d+on Lab Spectrum at 4.83 MeV

100 — L T T — T 25 ! L
¢ Hopkins-Drake E ;Cgi;az valuation (br n CP2020 E ENDF/B'VIII.IBI
r| —— CP2020 evaluation (broadened) L CP2020 evaluation (broadened)
| | —— ENDF/B-CP2011 (unbroadened) [ — ENDF/B-CP2011 (unbroadened)
1 o | *® [ chiba data at 30° Lab il RLGIS
| 90"Lab A = L CP2020 broadened to 0.8 MeV L.
: CP2020 broadened to 0.2 MeV § F _— Upper_left: lnCIdent n IOW_
60 12 8] ] energy (4.83 MeV) neutron
< spectrum
a
“or i 18 or i i — Upper-right: 14.1 MeV
L < ] % ; { neutron spectrum
20 ! ! . 5 f — Lower-left: 14.1 MeV
ks : } s U deuteron spectrum
- +He(g.s.) She 6Li(3* S e(g.s. e A e .
ol @ T : mitl : ol ill L — Lower-right: 14.1 MeV “He
0 0.5 1 1.5 2 0 2 4 6 8 10 12
E_ (MeV) E_ (MeV) spectrum
®Li(n,d)n+a: Lab Spectrum at 14.1 MeV ®Li(n,a)n+d Lab Spectrum at14.1 MeV *Note the signiﬁcant
30 1 : : : 14— ; " .
| —— ot crz011 fnbrondena “heating” of 14.1 MeV
. iguchi
% Higuchi data at 13.7° Lab ] " { spectra
[ CP2020 broadenend to 0.8 MeV
N 3" — *Perhaps explains
j % 8 T ENDF/B.cra (unbrosdenedy | - significant effect on Bethe
ER o050 hosierb 0 0.8 Ve ] and pulsed spheres (if 8.0 is
13 “like” LCT=1 in CP2011)
1 4 4
\ %;ﬂgg% : ] i ] *No other change from 8.0 is
Y e e P TAY ey e g significant enough to cause
2 4 6 8 10 12 00 T ‘2 T ; ‘ ; — z‘s 10
Ed (MeV) E (MeV)




n+6Li(B17) integral testing [preliminary]
LLNL pulsed spheres—Neudecker (LANL)

61i, 0.5 mfp, NE213-A, 117

61i, 0.5 mfp, NE213-B, 26

UCRL-ID-131461
ENDF/B-VIII.0
ENDF/B-VIII.1, 12/22

[+

Y ENDF/B Vi1, 12/22 —a—

X

"ENDF/B-VIII.0 —e—

2 100 2 100
= g UCRL-51144 ¥ =
S0t | ENDF/B-VIILO === 1 S4o1 [
2 ENDF/B-VIII.1, 12/22 —— | 2
8102 ¢ 1 8102
S >
103 1 #6103
D £
E1O- T T 'I""I""I""I'"'I""I"": E‘IO-"AI""I
16 F ) ENDF/B-VIII.0 —e—i E 1.6 £
14k ENDF/B-VIIl1, 12/22 +—a— 14k
12 g :'-,::- -7 ] = 12 E_ e AA
< ¢ “F 8e*a
: 1F =
0.8 | 08 atwi®
0.6 bt 06 ———ta 1
150 200 250 300 350 400 450 500 150 200
Time (ns)
2 400 6Li, 1.6 mfp, NE213-B, 26
= UCRL-ID-131461 —v—
ERLR ENDF/B-VII|.0 =
2 ENDF/B-VIII1, 12/22 ——
(D 102
>
» 103
X
510-4 1 T T T T 1 T T T
16 ¢ ENDF/B-VII.O —e—
g ENDF/B-VIIL1, 12/22 +—a—
1.4: _ o A NG
1.2 - @ v e
1F ]
0.8 f s
0.6:.|A....|....|....|....|....|:
150 200 250 300 350 400

Time (ns)

250

Time (ns)

300 350 400



New n+SLi (82)

* Ratio comparison
- 812 (n-003 Li 006.endf)to ENDF/B-VIIL.O (std-003 Li 006.endf)
— Standard region unchanged from ENDF/B-VIIL.O

1.01

—ratio-81b2-80

1.00 >

ENDF/B-VIIL152 / ENDF/B-VI
< < <
Ne) Ne) Ne)
~J (0%) Ne)

o
N}
(@)}
1
T

0.95 ; . .
104 1072 10° 102 104 108
E, (MeV)

<



New n+SLi (82)
* Absolute comparison
- 812 (n-003 Li 006.endf) to world data

10!

n-003_Li_006-81b2.endf mat=325 mt=105
| 6li-n-t-int-viewd.txt

=3
)
)
101 - —
1072 1071 10°
E [MeV]
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n+°Be

R-matrix configuration

Channel a.(fm) rax
n+'Be(2") 4.67 3
‘He+%He(0T) 5.00 4
(nn)o+°Be(21) 5.20 3
n +Be*(2") 5.20 1
Process E, range Observables Nyat X*/Ngat
"Be(n, ng)’Be (1.25 eV, 15.4 MeV) Oty 0, 0(0), A, (0) 5782 1.65
“Be(n, *He)%He (0.63, 8.5) MeV a,0(0) 178 1.40
“Be(n, 2n)®Be (1.8, 14.7) MeV o 40 NA
"Be(n,n;)’Be* (2.7, 5.0) MeV a(0) 83 1.65
Total 6083 1.75
e Added data: elastic, (n,a), (n,n;)

» Extended upper energy from 1.6 MeV to 5.0 MeV

<




‘Be(n,2n)
(n,2n) changes: MT=16 VII.1 - MT=24 ViIl.182

9be(n,nn)8be* integrated

MT=16 (n,2n):

* Residual = ®Be
MT=24 (n,2na):
» Residual = “He

o e —
—

—
— —
—
—
—
—
—

‘18t Gibson hypothesis’:

@© . : (13 : 29
S 53 " more rapid rise causes “heating
= 0.
0.2
0.1 A World observed data
—-— ENDF-B/VII.1
0.0 - ---- ENDF-B/VIII.O
—— ENDF-B/VIII.1B1
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
E (MeV)



n+°Be integral testing [preliminary]

Kleedtke (LANL/XCP-5)
Calculated kqg Calculated kg
(ENDF/B-VIIIL.0 XSDIR) (ENDF/B-VIIIL.1 XSDIR)
Experiment Measured ko | ENDF/B-VIIL.O New ENDF /B-VIII.O New

HMFT75 0.9985(27) 1.00172(9) 1.00229(9) 1.00107(9) 1.00164(9)
HMF101, Case 1 | 1.00065(|78,/-62) 1.00036(4) 1.00231(4) 1.00012(5) 1.00203(5)
HMF101, Case 2 | 1.00345(179/-62) 1.00321(5) 1.00514(5) 1.00282(5) 1.00488(5)
HMF101, Case 3 | 1.00017(+81/-62) 1.00028(4) 1.00217(5) 0.99990(5) 1.00174(4)
AMF101, Case 4 | 1.00048(176/-60) 1.00030(5) 1.00215(5) 0.99999(5) 1.00183(5)
HMF101, Case 5 | 1.00189(+76,/-59) 1.00181(5) 1.00372(5) 1.00139(4) 1.00329(5)
MMF7, Case 1 1.0000(45) 1.00094(11) 1.00301(11) 1.00088(11) 1.00318(11)
MMF7, Case 2 1.0000(23) 1.00566(11) 1.00734(11) 1.00580(11) 1.00732(11)
MMF7, Case 3 1.0000(28) 1.00414(10) 1.00464(10) 1.00442(10) 1.00450(10)
MMF7, Case 4 1.0000(28) 1.00339(10) 1.00308(10) 1.00339(10) 1.00320(10)

PMF38 1.0007(19) 1.00092(10) 1.00186(10) 1.00054(10) 1.00173(10)

e Nominally worse on HMF/MMF
— HMF/MME/PMF config: cyl. assys. of U5 or P9+HEU hemishells & P9 with °Be reflectors
— Generally hotter by 100-200 pcm

— P2 will explore reversion to ENDF/B-VIIIL.0 (n,2n) (but in MT=24)
* This should reduce/cool K.




Sensitivity per Unit Lethargy

Sensitivity per Unit Lethargy

MMF7 Sensitivies

N. Kleedtke’s KSEN runs

9Be(n,n) 9Be(n,2n) 9Be(n,2na)
0.10 A —— ENDF/B-VIII.1 0.000
0.04 1" —— ENDF/B-VIII.1 + New Be-9
0.08 - 2 >
= = —0.005 A
0.06 < 0.031 S
i |
= E=
0.04 - 5 £ -0.0101
3 0.02 1 @
4 o
0.02 > >
2 £ -0.015
0.00 - = &
§ 0.01 A @
)
— 4 (2] "
0021 _ enprBviig —0.0201 __ enpr/pvina
~0.04 4 ENDF/B-VIIl.1 + New Be-9 0.00 —— ENDF/B-VIILL + New Be-9
102 10! 109 10! 10-2 10! 100 10t 10-2 101 100 10t
Energy (MeV) Energy (MeV) Energy (MeV)
9Be(n,a) %Be(n,y) °Be(n,n")
.0025
0.000 0.0000 ~7 000251 cnpr/Bvila
000201 — ENDF/B-VIII.1 + New Be-9
-0.001 2 —0.0005 1 5 O
s 3
£ -0.0010 > 0.0015 4
—0.002 A = 1
£ -0.0015 1 5 0.0010
—0.003 s 5
() J
2 —0.0020 - E
2 > 0.0005 -
—0.004 7 2 —0.0025 - ;
g 3 0.0000
—0.005 ¥ —0.0030 )
—— ENDF/B-VIILL —— ENDF/B-VIIL1 —0.0005 4
—0.006 .~ ENDF/BVIILL + New Be-9 ~0.0035 4 —— ENDF/B-VIIL.1 + New Be-9 I '
1072 107t 10° 10t 1072 107! 10° 10! 1072 107! 10° 10!
Energy (MeV) Energy (MeV) Energy (MeV)

* Decreasing sensitivity from left — right, top — bottom

<



MMF7 Sensitivies
N. Kleedtke’s KSEN runs (n,2n) MT=16 (left) MT=24 (right)

9Be(n,2n) 9Be(n,2na)
—— ENDF/BVIIL1 0.000 |_l
0.04 4~ —— ENDF/B-VIII.1 + New Be-9
& >
g £ ~0.005 -
= 5
§ 0.031 [
;5 ':E) —0.010 A
$ 0.02 g i
> z ]
:45 S —-0.015
2 0.01 - 2
& & 0.020
' —— ENDF/B-VIII.1
0.00 —— ENDF/B-VIII.1 + New Be-9
102  10* 109 10 102 10-1 10° 10
Energy (MeV) Energy (MeV)

* Opposite sign — why?
* Size — factor of 2 larger magnitude in MT=16

» ‘2nd Gibson Hypothesis’:
— NJOY is MT16/24 agnostic
— What about MCNP? (ACE and/or KSEN?)

<



n+°Be integral testing [preliminary]
LLNL Pulsed spheres—Neudecker (LANL)

2 400 Be, 0.8 mfp, Pilot-B, 39 2 400 Be, 0.8 mfp, Stilbene, 26
= UCRL-51144 —v— = UCRL-ID-131461 —v—
‘q:: 107 F ENDF/B-VII|.Q =] ‘q:: 107 F ENDF/B-VII|.Q =]
=z ENDF/B-VIII.1, 12/22 —— =z ENDF/B-VIII.1, 12/22 ——
8102 {1 8102
3.3 1 3403
» 10 » 10
X X
10 Z 10
T T T T T T T
16 E ® ENDF/B-VIII.O —o— 3 16 F ENDF/B-VIII.0 —o— 3
1aF @& ENDF/B-VIII.1, 12/22 +—&— 14k ENDF/B-VIII.1, 12/22 +—&— ]
w o, w o,
o 12F o 12
1 1
0.8 0.8
0.6 | | | | | | 0.6
150 200 250 300 350 400 200 300 400 500 600 700
Time (ns) Time (ns)
2 400 Be, 0.8 mfp, NE213-C, 26 2 400 Be, 0.8 mfp, Stilbene, 26
= UCRL-ID-131461 —v— = UCRL-ID-131461 —v—
‘q:: 1071 F ENDF/B-VII|.Q =] ‘q:: 107 F ENDF/B-VII|.Q =]
=z ENDF/B-VIII.1, 12/22 —— =z ENDF/B-VIII.1, 12/22 ——
8102 8102
8 3 8 -3
» 10 » 10
B4 B4
T 10 : T 10
16 ENDF/B-VIILO +f 16
{4 ENDF/B-VIII.1, 12/22 & {4
w o, 1 w o,
o 12 o 12
1 1
0.8 0.8
0.6 | | | | | 0.6 | | | | | | | | |
200 300 400 500 600 150 200 250 300 350 400 450 500 550
Time (ns) Time (ns)
2 100 Be, 0.8 mfp, NE213-C, 26 2 400 i
= UCRL-ID-131461 —v— = UCRL-ID-131461 —v»—
Siot b ENDF/B-VIILO === | 341 1L ENDF/B-VIII.0 === ]
= ENDF/B-VIIl.1, 12/22 —— = ENDF/B-VIIl.1, 12/22 ——
8102 ¢ {1 8102t :
303k - 1 3.8l S ]
» 10 » 10 '"Ww...'q
3 104 3 104 ""
w w

E [ ENDF/B-VIILO —o—

16k 2 ENDF/B-VIILO
: ENDF/B-VIIL1, 12/22 +—A&—

14 ENDF/B-VIIL.1, 12/22 o
w i S —er e
o 12

I

—_ a

- NP~
T

°

o 0
T
I

120 140 160 180 200 220 240 260 280 300 120 140 160 180 200 220 240
Time (ns) Time (ns)

)



New °Be(n,2n)
MT=24 VIIl.182 from MT=16 VIII.0

——ENDF/B-VIIL.132 | =ENDF/B-VIILO
{  Holmberg (1969)

2.5 5.0 7.5 10.(% 12.5 15.0 17.5 20.0



Further testing

*6Li
— Change LCT=1 (LAB) — LCT=2 (CM) in CP2011 and re-run Bethe Sphere, MMF7 et al.
— Others?

— Evaluation check
» How did (n,n’) spectra change between 8.0 and 8.1?
— Plot pseudo-level (MT=51, ...) representation against MT=32

° 9Be
— Change ENDF/B-VIII.0 MT=16 to MT=24 (no other change)
— Check the 2™ Gibson Hypothesis

» For ACE (NJOY16): processing agnostic
= For crits (MCNP): transport agnostic

— Evaluation checks

= Can this all be angular distribution changes?
— Restore MF=4 MT=2 from ENDF/B-IIL.0

<



Thank you!
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Evaluation pipeline
EDA R-matrix procedure

/ Observation \

e Single experiment
observations
of yield

Nuclear Data Pipeline

EDA cross section evaluation

/ Compilation \
e Combination of single-

experiment differential data
(EXFOR/CSISRS)
e Compound-system data

/

deck

e Unpolarized: oy, 0, o(0)
e Polarization:
Ay7 sz’ ) K% 72('7)7 se

e.g. o("Be(n,n)’Be)
N /

Y

e.g.:1'Be="Be(n, n)’Be
+%Be(n, 2n)2He+

Be(n, a)He+- - -
QULE: Include all daty

Y

2

X

o

o Determination of initial
parameters (Ey, 7y, c) from

known/guessed resonance
structure (ENSDF, TUNL-

e Optimization of

\

Evaluation

Processing

® Continuous-energy (ACE) &

NDEP)

— 2
- Zexpt’s Xexpt

4

A

multigroup (NDI) formatted
cross section libraries (NJOY)

.| @ Integral benchmark testing

4 N

Testing & Evaluation

(ICSBEP/IRPhEP/etc)
o Other applications codes

o

4

\ /

Optimize (currently via email )

1.EDA£f90 code handles all types of data [EXFOR/CSISRS; publications; priv. comm.]

— total, integrated, diff’l, polarized, unpolarized; neutron- and CP-induced: (n,X), (p,X), (d,X), (t,X),...
2 .EDA£90 handles all the compound system (here: 1°Be) data simultaneously
3. Optimization over parameters simultaneously fits all the data with the same parameters
4 .EDA£90 - ENDF-6 formatted ENDF/B libraries for processing to CE & MG libraries

5. Testing & evaluation by hand; future: automate
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R-matrix
Overview of evaluation framework
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Solution/Postprocessing
1) Construct ENDF-6
formatted evaluated data file
2) Covariance data
3) Post-process break-up
spectra with SPECT code




n+6Li li6(n,n)li6 integrated

101 4

— CP2020

R-matrix evaluation update/extension ---- cP2o1

Experiment

* Previous evaluation ENDF/B-VII.1
(LANL internal “CP20117)
— upper energy limit £,, < 4.3 MeV
— configuration: t+*He, n+9Li,
n+OLi*(3%; 2.19 MeV), d+5He*(3/2°)
— ~3,800 data points; y?/dof ~ 1.36

— formatting changes: MF=4—-MF=6;
MT=24-41 (n,2np)

o (barns)

1072 10~ 100 10!
» Updated evaluation (submitted for E (MeV)
ENDF/B-VIII 1'8 1) li6(n,p)heb integrated
— upper energy limit E,, < 8.0 MeV ] o
0.035 ’~\‘ Experiment

— new configuration = old config +
inelastic: ny+°Li(0"; 3.56 MeV) 0.030-

— new data covering all channels 0.025 1
— corrected °Li(n,n’d)*He spectra

o (barns)
o
o
N
o

0.015 4

0.010 ~

0.005 A

0.000 A

E (MeV)



n+5Lj

R-matrix evaluation update/extension

 Previous evaluation ENDF/B-VII.1
(LANL internal “CP2011”)

— upper energy limit £,, < 4.3 MeV

— configuration: t+*He, n+9Li,
n+6Li*(3*; 2.19 MeV), d+SHe*(3/2°)

— ~3,800 data points; y?/dof ~ 1.36
— formatting changes: MF=4—-MF=6;
MT=24-41 (n,2np)
» Updated evaluation (submitted for
ENDF/B-VIIL.151)
— upper energy limit £,, < 8.0 MeV

— new configuration = old config +
inelastic: ny,°Li(0%; 3.56 MeV)

— new data covering all channels
— corrected SLi(n,n’d)*He spectra

li6(n,n)li6* do/dQ E=  5.150 MeV

calculated at E= 5.150
li6(n,n1)li6*: Batchelor, NP 47,385 (1963) 5.15 MeV

do/dQ

107 -

0 30 60 90 120

6CM

li6(n,n)li6* do/dQ E=  7.500 MeV

150 180

22 T T T T

*10'3
calculated at E= 7.500
20 = o lie(n,n1)li6*:J,NP/A,107,139,1968:J.C.Hopkins+




n+6Li Lot li6(n,t)hed integrated

—— CP2020

R-matrix evaluation update/extension "o CP2011

Experiment

* Previous evaluation ENDF/B-VII.1
(LANL internal “CP20117) 10°1
— upper energy limit £,, < 4.3 MeV

— configuration: t+*He, n+9Li,
n+SLi*(3%; 2.19 MeV), d+He*(3/2") 107 4

— ~3,800 data points; y?/dof ~ 1.36

— formatting changes: MF=4—-MF=6;
MT=24-41 (n,2np)

o (barns)

1072 T T T
» Updated evaluation (submitted for o o coren "
ENDF/B-VIIL.151) . li6(n,p)he6 integrated
— upper energy limit E,, < 8.0 MeV | - ot
— new configuration = old config + ) Experiment
inelastic: ny,°Li(0%; 3.56 MeV) 0.030 -
— new data covering all channels 0.025 -

— corrected °Li(n,n’d)*He spectra 0.020 1

o (barns)
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0.005 4

0.000 +
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li6(n,n)li6* integrated

n+6Li 249

R-matrix evaluation update/extension

 Previous evaluation ENDF/B-VII.1
(LANL internal “CP2011”) 200

— upper energy limit £,, < 4.3 MeV
— configuration: t+*He, n+9Li,

o (barns)
3

n+SLi*(3%; 2.19 MeV), d+He*(3/2") 160
— ~3,800 data points; y?/dof ~ 1.36
— formatting changes: MF=4—->MF=6; 140

MT=24-41 (n,2np)
» Updated evaluation (submitted for

120

ENDF/B-VIII.151) li6(n,n)li6** integrated

— upper energy limit E,, < 8.0 MeV 107
— new configuration = old config +
inelastic: ny,°Li(0%; 3.56 MeV)

— new data covering all channels
— corrected °Li(n,n’d)*He spectra

220
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n+°Be
Integrated cross sections

9, .
n+ Be Total Cross Section n+°Be Total Cross Section ®Be(n,a)®He Cross Section
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n+°Be

Differential cross

sections °Be(n,ny)°Be

9be(n,n)9be do/dQ E= 50.000 keV 9be(n,n)9be do/dQ E=  1.000 MeV 9be(n,n)9be do/dQ E=  1.950 MeV
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n+°Be
Differential cross sections °Be(n,n,)°Be*

9be(n,n)9be* do/dQ E= 3.000 MeV 9be(n,n)9be* do/dQ E= 4.100 MeV 9be(n,n)9be* do/dQ E= 5.000 MeV
3 107" 107
32 T T T r T T T r T T T
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New Evaluation Summary:

= 10Be analysis has produced a consistent set of cross sections and angular distributions
that are in agreement with most of the experimental data at energies up to 5 MeV.
Extensions above that energy were based on the experimental data alone.

= Level assignments for the overlapping resonances near E,=2.7 MeV have the opposite
parity (4-,3* — 4%,3").

» Excited states of “Be make important contributions to the (n,2n) cross section (MT=16
— 24 in the new evaluation).

= Testing/benchmarking (on slides following n+160)
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