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TABLE I. Cross section standards and reference data, release
2017.

MNeutron cross section standards

Reaction Standards incident neutron energy range — AB
R EfF R Eh

“He(n,p) 0.0253 eV to 50 keV
“Lifn.t) 0.0253 eV to 1 MeV E‘Eﬁﬁ&%%ﬁﬁ
“Bn,a) 00253V to 1 MeV )Y} c—g
YB(n,ay7) 0.0253 eV to 1 MeV
Cinn) 10 eV to 1.8 MeV
Auingy)  0.0253 eV, 0.2 to 2.5 MeV, 30 keW MACS
FEU(nf) 00253 eV, 7.5811 €V, 0.15 MeV to 200 MeV
3 (nf) 2 MeV to 200 MeV
High energy reference fission cross sections

Teaion eforonce facdent pettecn cocrgy o VB RIPRFER N ER (R L8 fz i

“MBi(nf) = 20 MeV up to 1 GeV
ESST_,TI;_]'I._,f_:I 200 WMeW to 1 GeW
ESST_,TI:_]'I._,f_:I 200 MeW to 1 GeW
“WPu(n,f) 200 MeV to 1 GeV
FPrompt y-ray production reference cross sections

Reaction Reference incident neutron energy range | ) ) - - )
YB(n,ay) 0.0253 eV to 1 MeV r-"II.I'-. I'..'-..” ]:I-:.llill :-:lh'.."..'ll" I '1':1: |} | I & I 'I'." I :1:'.'-"
Li(n.n'y) 0.8 MeV to & MeV
¥ iin,n'y) 3 MeV to 16 MeV

Thermal neutron constants
Prompt fission neutron spectra (PFNS)

Reaction Heference outgoing energy range
T (g f) 0.00001 eV — 30 MeV
EEC(sf)  0.00001 eV — 30 MeV

BT S", 2024E587HFE11H, MBS 6
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Key issues for neutron detector:

* High detection efficiency

e Low background

e Detector special and energy response are smooth.

X
=
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0.8

feV

o 06

S8

0.4

0.2

—— Nb

E, MeV

Neutron spectra from
(n, 2n) reaction for
different nuclei
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For this purpose, a spherical 3He
detection array was designed and

deve | oped.

Spherical

45 —e— 1 MeV-MCNPX 35
40 ---a- 1 MeV-FLUKA 30
25

T gl ¢

Efficiency (%)
a S

-
o

Efficiency (%)
N
a

o o

N

15 E " " . " " s " "
0 20 40 60 80 100 120 140 160 180
10
Emission angle (°)
5: Fig. 6. Efficiency of the counteras a function of neutron emission angle relative to
L | L L I I Lo L the beam axis for three monoenergetic neutron sources. The horizontal line
0 20 40 60 80 100 120 140 160 180 represents the efficiency for an isotropic source at the same energy.
Emission angle (%)
0,
a5 —— MCNPX 40
OF -+ FLUKA B
B/ . g 0
2 30 T sk
s s
5 2 20 . .
2 E =
B o 5 Picture of the detection array (110 3He
: sk | r Ilon arr
15—
E 10F
10 L . L
i - ; e counter)
;\ | | Neutron Energy (MeV)
um“ 1 10 Fig. 3. Simulated neutron detection efficiency of the counter as a function of
Neutron Energy (MeV) neutron energy. Calculated points are connected by linear segments for clarity.
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Background control and determination:

(1) Pulsed beam (2 ps width, 1 kHZ);
(2) Shielding system;
(3) Relative measurement:

(4) Carbon sample was used to estimate accidental coincidence background.
10M-2}

10-3}

10M-4}

10-5}

10-g}

107} Shielding system
104 -8}

10-3}

104-10}

10M-11}

10M-12}

F=E T TNEERFESFEHYERGREFIR", 2024F587HE11H, MBS
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The system has been developed
and used to measure the 2Nb(n,2n)
cross section. Good and consistent
result has been obtained.
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