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Measurement of the relative differential cross sections of the
LH (n, el) reaction in the neutron energy range from 6 MeV
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Measurement of relative differential cross sections of the neutron-deuteron

elastic scattering for neutron energy from 13 MeV to 52 MeV
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IAEA NEUTRON DATA STANDARDS

# |Reaction Energy Range
1 [H(n,n) 1 keV to 20 MeV
2 6Li(n,t) le-5 eV to 4 MeV (Standard range up to 1 MeV)
3 |["B(n,a);(n,a1y) le-5 eV to 1 MeV
4 |"c(n,n) up to 6.45 MeV
s [*Au(n,y) 2.5 keV to 2.8 MeV
6 |“°u(nf 150 eV to 200 MeV
7 |Z*un,f 0.5 to 200 MeV
8 |Thermal Neutron 0.0253 eV (2200 m/s)
Constants:
233 235 239 241
ey’ , Pu, Pu,
Cf
9 |”'Au(n,y) MACS (30 keV)= 620(11) mb
10 235U(n,f) Integral from 7.8 e;V to 11 eV
= 247.5(3.3) b*eV
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Recent Work on Neutron Standards

Bjﬁ%% E/\] -I;IZ'HT Allan D. Carlson
E Bﬁcz?*-l\l ‘_‘EEEEI{,EQE Presented at

The IAEA Consultancy (Virtual) Meeting
on

A.D.Carlson NIST USA Neutron Data Standards

Oct 12-16, 2020

H

Haoyu Jiang, et al. Eur. Phys. J. A (2021) 57: 6
H(n,n)H Angular Distribution Work at the China Spallation Neutron Source (CSNS) by Jiang et al.7L{&5

» Measurements were made from 10 to 55 degrees (10 angles) in the laboratory system. All angles were
measured simultaneously. Uncertainties vary from 1 to 8%. NEMRER ZREWHE|H

» The measurements extend from 6 MeV to 52 MeV with 23 energy points. Plans have been made to use
multi-wire proportional counters in the E-DE telescopes so it should be possible to obtain data to
considerably lower energies (possibly as low as 0.5 MeV). They are also considering measurements at

higher energies. HFREREX. EaXHE
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Recent Work on Neutron Standards

Allan D. Carlson

[0 [0 Presented at
"B(n,a) and '“B(n,0.;,) Measurements

- . YT 3k = The IAEA Consultancy (Virtual) Meetin
at CSNS by Jiang et al. LG ony( ) ®
Neutron Data Standards

Haoyu Jiang(YLJ5 M), et al. Chinese Physics C 43(12) (2019) 124002
Oct 12-16, 2020

» There are a number of cases where both the 1°B(n,a,) and '°B(n,a) differential cross section data are
somewhat low compared with the standard. The integrated 1°B(n,a,) cross section data are in good
agreement with the standard values. The integrated 1°B(n,a) cross section data are in largely in good
agreement but somewhat low in the several hundred keV energy region compared with the standard.

» This work could provide the data necessary for a smooth transition from the H(n,n) standard to the
10B(n,a) standards with sufficient overlap.
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Recent Work on Neutron Standards
Allan D. Carlson

Presented at

SLi(n,t) Measurements at the CSNS by Bai et al. Hf 5 TIBISEE consu"ar;:‘y izttt eelly;

Huaiyong Bai(E{/E88), et al. Chinese Physics C 44 (1) (2020) 014003 Neutron Data Standards

Oct 12-16, 2020

The agreement with the standard in many regions is relatively good. More work is planned.

This work could provide the data necessary for a smooth transition from the H(n,n) standard to the °Li(n,t)
standard with sufficient overlap.

14



Recent LANL Work on Reactions

in the 7Li System

LA-UR-20-28120

SLi(n,t) Measurements at the CSNS by Bai et al. H{f &

Huaiyong Bai(BA58), et al. a
Chinese Physics C 44 (1) (2020) 014003

Gerry Hale and Mark Paris

;' L os AI am OS 12 October 2020

NATIONAL LABORATORY
EST.1943

NOYSA

« Alarge data set added was the recent measurement by Bai et al. of
the differential cross section for the 6Li(n,t)*He reaction at energies up
to 3 MeV.

« The data for most reactions are fit well, including the extensive new
CSNS data set of Bai et al., which may be overall the most complete,

and best-quality, set of relative differential cross sections for the
6Li(n,t)*He reaction that presently exists at energies below 3 MeV.
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1. Wei Jiang et al, Application of a silicon detector array in (n, Icp) reaction cross-section measurements
at the CSNS Back-n white neutron source, Nuclear Inst. and Methods in Physics Research, A 973
(2020) 164126

2. Ruirui Fan et al, Detection of low-energy charged-particle using the AE-E telescope at the Back-n
white neutron source, Nuclear Inst. and Methods in Physics Research, A 981 (2020) 164343

3. Bff DEM 208 #Ind* &, ETRABRHFRARRFIIRNSEIFEN]), YIEFIR.
2021, 70(8): 082901.

4. Y.Wang, Z. Sun, X. Wang, H. Yi, W. Jiang, R. Fan(*), et al, Characterization of low-pressure MWPC
from 1E3 to 1E5 Pa, 2021 JINST 16 T04003



LPDAHE

* &1 LPDA

NG

HEL

- B E: RREN-p RIS SR
BRER: R0 SRR N =7 (0] B [a)

- XIBRE: n+l2CH%)

- ZERRE: 10(n, o) SEERHF

N SEIGH

EILXRAE, 2=

R

Vi

(W17031:’

UUUUUUUUUUUUUUUUUUUUUUU

=, SiCHRMIEE)



* TR
ﬁE#FlSl%EHf&pam Z—)
RO IRI)

BT

(FE B &Ry 7
- JEXKE ﬁ‘é/ﬁ“ﬂﬁt'

FlEetEt: 3

« GER: __1’E53 3 3 o (I SR

PR R )

ES R, ERHIKkpadEy, B X

[T T T ¥ T
o
3
3
3
o -~
3
3
3
o
3
3
3
o -
3
3
3
- -
3
b 9
3
s o -
3

CSNS-LHITE NEUTRON SOURCE

o

F L 1 2 1 L g =9
-60 -40 -20 0 20 40 60
xpos (mm)

?//1-*57 ?*?—ZA—

AN £ 54 R0 AT (FERANEIRANIRE)
YK “N(n,p) N TOFFE Y+ TREE

G RS ED

BXWTPC

22



ypos (mm)

REEUREMNTE

ad L L
-60 -40 -20 0 20

Xpos (mm)

VertexPosY(mm)

L | U WP Pl I G i brvorteot] B-aae K
30 60 060 =40 —20 0 20 a0 60
Xpos (mm)
305. 100
20 : =
g - 80 E
10 S
b 60 @
0 - . i
N . (@]
“10F Tooa s 40 S
: £ 2
20 . ) - 20
20E . o
%20 10 0 10 20 30 °
VertexPosX(mm)

(FE PR IR Y 3R )

60
551
50F
45f
40}
35F
30f
25f
20

T I Bl Bl Il Bl Bl

OE L 1 AL L AL L L E

-60 -40 -20 0 20 40 60
ypos (mm)

T IR . L. IO L S PP BT
35 4 45 5 55 6 65 7
Energy(MeV)

Events

220¢
200
180}
160}
140}
120}
100}
80
60 |
40
20}

@

02 04 06 08 1

Cos(0)




IS W B IR HT BTN

AREB o

~
CSNS-LWHITE NEUTRON SOURCE
I I
hisir a0 hisz 300
&0 Wans 450 : r:. fj
4o - N 3 S
. aof: » 2000
- - omf =
E“ -:I:— . E‘2.-:1— :'.I}.'I- 15{:
it - : w
F “F 100
1m:_ L]
40f= .,,x,;_ 50 h‘
Em-l [ [ [ [ [ 1 C:_I 1 | | | M PR u - DE D'B 1
&0 40 20 a 20 40 &0 40 20 a 20 40 &1
i b “4"-“‘“' Cosi)
00— =500 100§ - 350 -
BOF .. . . . wo_mrat . = 90; -
_ E 300
E 60 400 E 80 oo
E 40} z 0 o
> 20 00 § 60 S 200
° 0 S 50 wo150)
% -20¢ 200 © 40 15'Dj
g 40 5 30 100
S 0P .iv 00 5 200 & 50
‘ED:’ -:-'+ : 1 -H}-' ..-"- {L |
_1Uq I 1] u u G- . 1e . u = ™ 4 = L] BT LN = = 4 & Ll LA =
4%\%5\;?&'/_\&5)? -100-80-60-40-20 0 20 40 60 &0 100 D1 2 3 4 5 5 7 a 9 10 0
= VertexPosX(mm) Energy(MeV)

24



4ge BN B X AR - - 1R ) S0

Y4 (mm)

EEDIRL

Y (mm) 40 30 XAl (mm)

%10°
4

Xl (mm)

HPADHIXS R B

_—

Pl

i

£ x g g % "
Y3 (mm) -40 40 -30 X4 (mm)

]

30

35

25

05

Xfi (mm)

=L
AR )

- O
HCK-N

CSNS-LHITE NEUTRON SOURCE

: XA=IN=-D
AR EIR TR
%PAD 4 25 /0 AH
50 - - .




% B R B B AS N - - B2 0

40

HLK

CSNS-WHITE NEUTRON SOURCE

30

25

BERCDIA

o 281Am o&

&PAD 125 /A

40 Xl (mm)

x10°
4

~
Y1 (mm)

26

Xiifi (mm)




Drift velocity (cm/us)

_TPC‘ﬂﬂ'J% _,J7 EI'\J%@IFE_* $ (ﬁLl\?N

CSNS-IDHITE NEUTRON SOURCE

5 4.5+ - *
4
4t ‘2 35¢
= .
g 3f
3t -
::. 2.5
2, Ar+3.45% CO, l
2r Y - ——MAGBOLTZ-11.4
$ 51.049% Ar+44.9% CF,+ 3.16% CH,, = 15 ] oL S A L
1l MAGBOLTZ-11.4 A 1- o TPCHH
s TPCEHHR '
0.5 -
0 ! ' ! ' ! ' ! ' ! )+ " i 1 1 M i M i " 1 . +
0 S0 100 150 200 250 0 100 200 300 400 500 600
Reduced fileld (V/cm/bar) Reduced fileld (V/em/bar)

Jie Liu, et al., Improved method to measure the electron drift velocity using the Frisch-
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