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The introduction of Back-n beamline

Ruirui Fan on behalf of Back-n collaboration
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Synchrotron :

The Back-n is a white neutron beam line
- that is opposite to the target station
& direction. It started running in 2018 for
nuclear data measurements.




Back-n Csws

Neutron U ES#1 - ES#2
beam Neutron
Layout of the Back-n Neutron .
window Collimator 1 ) ‘ Deteéztor dump
target shutter Shielding hielding; . | Collimator 2| Aif
ncution SR . - X e
- d A I ] i 1 N
0 259 303 318 492 502 55.3 57.2 69.6 70.6 745 772 783

Shutter | Coll#1 | Coll#2 | ES#1 spot | ES#1 flux | ES#2 spot | ES#2 flux | [he back-streaming neutrons are leading to the

Back-n tunnel, which has a long flight distance for

2
(mm) (mm) (mm) (mm) (n/cm~/s) (mm) (n/cm2/5) the neutron time-of-flight method. Two end stations
D3 D15 D40 D15 1 27E5 D20 4.58F4 | ES#1 and ES#2 are constructed for different nuclear
data measurements. The ES#1 has a distance of
®I12 OIS @40 ©20 2.20E6 @30 7.81ES about 55 m, and ES#2 is about 70 m from the target.
D50 D50 D58 D50 4 33E7 D60 1 36E7 Different sets of beam spots, collimator apertures

and neutron fluxes at Back-n at 100 kW in proton

18x62 | 76X76 | 90x90 75%50 5.98E7 90x90 2.18E7 beam power can be found in table.

1. 2017 JINST 12 P0O7022
Oct 30, 2023 2. Eur. Phys.J. A(2019) 55: 115 ICANS @ Dongguan 4



The white neutron energy range 6”5

Neutron flux

The Back-n has a wide neutron energy range from cold neutron (0.4 meV) to 300 MeV. To avoid the frame overlap,
a Cadmium filter is employed at the upstream end of the beamline (window).

Some important parameters such as neutron polarization need to be calibrated using thermal neutrons.

Changing the beam filter 1 mm Cadmium — 1.7 mm boron nitride (BN), can get a lower cutoff energy.

FIXM measurement - BN filter (1.7 mm)
10° 4! Back-n flux without Cd filter (Simulation) 240° 1 LIS| measurement -BN filter (1.7 mm)
107;3 - Backn flux with Gd filer (Measurement) | 5 E FIXM measurement -Cd filter (1 mm)
0; : simulation @ 04%
10° = 3 S 10" 3
: f — 5 F 20meV =
10°: E Back-n flux without filter > - 3
104; : Back-n flux with 1 mm Cd filter =} % 103=_ ! =
- =t Back-n flux with 1.7 mm BN filter SRNTY IR & ~N NS 3
8 predmipary c
102 1 = S0k =
T F Y :
10= f zZ C ]
= i © i ]
1 gl . il 1oied cind cond i e eied e o LS 10 = =
10°102101 1 10 10° 10° 10* 10° 10° 107 10° - 3 =
En (eV)_g E E
103_’;? 1 A ' Allllll 1 I Alllll 'S lllll-l 1 ] 1 1 1 11
04 meV 0.3eV = 10° 102 10" 1 En (e \Ao
102 Experiment data
10 é r
:. A | S aatail

—

" -3 A ‘ ~2 . ~1
10 10 10 —
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Back-n beam monitor

Two monitors are employed:
e Proton beam monitor (Fast Current Transformer)
* Li-Si monitor (°LiF foil and silicon detectors)

CSNS BT
- & oS L

Machine Mode: l TARGET

Machine Status: I RUNNING
Beam Rep Rate: l 25Hz

Beam Width(us): 250

Beam Power(kW): 39.8

Nuclear Inst. and Methods in Physics Research, A 946 (2019) 162497

Oct 30, 2023 ICANS @ Dongguan

Photo of Li-Si
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Si: 20X20mm

- sofl —— 4300

T
L-si
—m= — Proton
 sizass gas o e

Li-Si counts

- 2.20E+017
—— 2 00E+017
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—— 1.60E+017
—— 1.40E+017 o

¥ j=1
I 1 20E+017 &

u

- 1.00E+017 ;—"
| 800E+016

- 6.00E+016

4 00E+018

2 00E+016

Comparison of Li-Si monitor measurements with proton current intensity monitor measurements



Back-n shielding & background measurement Gns

(a)
Concrete wall with thickness of 1.2m el ...

---------

- Concrete
(b) (©) (d) '
Concrete door with thickness of 0.5m
08m _ 20m
Wall hole filled L : .
with Fe-B alloy "‘--. Iron-containing concrete blocks Boron-containing

Boron-containing
polyethylene board
with thickness of 0.05m

Neutron and y background measurements of the experimental halls at the CSNS back-streaming white neutron source,
NIMA Volume 980, 11 November 2020, 164506

Oct 30, 2023 ICANS @ Dongguan 7
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The beam diagnostics and several detector systems, for
example the Fission chamber, the light charged particle
detector array, the C6D6 scintillation detectors and the
camera system were developed before the beamline
established and serviced most of the experiments at
Back-n.

Proton beam

The detectors are not fixed with any experiment station:
* Fission ionization chamber

* Micromegas

* Multi-layer fission ionization chamber

| biti g | f | . Iti * Multi-purpose Time Projection Chamber
Several ambitious developments, for example, the multi- * Radiation-resistant semiconductor detector

purpose time projection chamber (MTPC) , the radiation * Gated CMOS camera

resistant semiconductor detectors, the Gamma-ray total * Neutron sensitive Micro-Channel-Plate
absorption facility (GTAF-II) and the neutron-sensitive micro-
channelplate detector (B-MCP) are in progress for future

. Ruirui, F., Qiang, L., Jie, B. et al. Radiat Detect Technol
experiments. Methods 7, 171-191 (2023).

Oct 30, 2023 ICANS @ Dongguan 9



GTAF (40 BaF, detector array)

Oct 30, 2023

Neutron absorber:
Boron-containing

polyethylene30%- 1

Smaller hemispheroic
16 detectors

=
|

~
-
B

ICANS @ Dongguan

Belongs to CIAE, Designed to
measure (n, y) nuclear data

(sns

42 segments (40segments with
crystals)
2 different crystal shapes
Inner radius = 10cm

Crystal depth = 15cm

10



The fission chamber Gsws

The fission ionization chamber detector measures the fission fragments generated
through the reaction between the fission material (23°U, 238U) and neutrons, and
records the energy of the neutrons by measuring their flight time.

11

Nuclear Inst. and Methods in Physics Research, A 940 (2019) 486—491
Oct 30, 2023 ICANS @ Dongguan



AE- E detector array (LPDA) (s

@ Canena 303 [ | @ o i
Frm B8 Yew Qptioss Tools pop | Lie B0 Vew Qptioss  Tous p
P_MWPC:P_Si [ChanneliD_Sie=1&8dT1<100&8dT1>-200) P_SiP_Csl (ChannellD== 188dT2<200&&dT2>-200}

400~ e —y =200 €00 ——  — I L
= [Enwles 302562 180 E [Ertios 1123076 | 18
3501 | Moan x 732 350 | Mean x [*%)
- | Mean y 67 180 E I Mean y 1234 16
g 5 |Ssoey a0 [\, |saomy “mz [l
250:’;_(),; =120 =12
200‘_‘ h&;\ - 100 0
‘50’ i proton = R
&0 5
5": E 20 ‘ ’ 2
O %0 0 18 20 S0 S0 3 00 ° 0 S0 s a0 °
The LPMWPC (AE) vs Si-PIN (E) spectrum and Si-PIN (AE) vs CsI(TI) (E) spectrum
The LPDA is divided into two modules, each covering an
angle of 23.5-90 degrees. It includes 8 sets of
LPMWPC+Si+Csl detector telescopes, with a total of 48
channels. It was completed in June 2020 and has undergone
1 preliminary testing.
The photo of LPDA Kang Sun et al 2023 JINST 18 P04004

Oct 30, 2023 ICANS @ Dongguan 12



v axis

Back-n multipurpose TPC > VS

Time Projection Chamber, which is a
type of detector that records the
three-dimensional trajectory of
charged particles. The design of the
TPC detector for the white neutron
beam line started in 2019 and took
4 years to complete. The
measurement of the neutron
reaction cross section of 6Li has
been completed at beginning of this
year, and the data is being analyzed
while a new round of
measurements has been proposed.

Anode Plane Track in x-y plane

Track In x-z plane Track in y-z plana

= 50

60

Track Eneegy {ADC)

40

20

1. Z.Chen et al 2022 JINST 17 P05032 =&
2. NIMA 1039 (2022) 16715

Oct 30, 2023 ICANS @ Dongguan 13
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Storage

s

17070 70"
B2 S R ET S

i1

DAQ
workstatons

PXle HLH (maoster)

(LB EERS

Common electronics system overall architecture

Common electronics: it consists of an analog conditioning module (SCM), a electronics photos
trigger clock module (TCM), and a waveform digitization module (FDM).
resolution:12 Bit

Sample rate: 1 GHz
PXle based, more than 60 channels.

Review of Scientific Instruments 89, 013511 (2018); doi: 10.1063/1.5006346
IEEE TRANSACTIONS ON NUCLEAR SCIENCE, VOL. 66, NO. 7, JULY 2019 We b based G U l
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Nuclear data measurement experiments ¢ SNs

Since 2018, we have measured the neutron reaction cross sections of more than 50 nuclides and will continue to
measure at a rate of over 10 nuclides per year.

* Neutron capture
° C6D6: 169Tm 197Au 57|:e natSe 89Y natEl’/162Er 232Th 238U 93Nb, natCu, nat|_u 113&115|n 185&187Re 181-|'a 107&1O9Ag
165HO nath 127| 133CS natDy 103Rh
o GTAF-II: 189Tm, ?3Nb , natRe, NatXe, NatSp 127] nat| g
Total cross-section
° 12C 27A|, 9Be, 7|_i, nat|:e 209Bi' natpb’ natCr’ 9Be, 169Tm
Fission cross-section
° 235U 238U 236U 239Pu 232Th 239Pu 236U
Light charged particle emission
e LPDA:®Li(n, x), 1°B(n, x), ®3Ni, (n-d), 'O, (n-p), 12C(n,d), 12C(n,a) (13C cluster)
e TPC:12C, 4N, °Li
Inelastic cross-section (in-beam gamma)
° 56Fe(n, n')’ natMO, 160, natRu, natLu, natMo, natTi’ 209Bi’ 9OZr, 55Cr, 155Eu, 178Hf, 232ThH

Oct 30, 2023 ICANS @ Dongguan 16



SLi(n, t)a. 1°B(n, a)’Li cross section measurements

(SNs

e OLi(n, t)a, 10B(n, a)7Li reaction cross-sections are widely used as standard cross-sections and require higher precision results, and 10B(n, o)7Li
reaction cross-sections are also important parameters required in BNCT (Boron Neutron Capture Therapy) research.

e 6Li(n, t)a, 10B(n, a)7Li reaction differential cross-sectional measurement, data analysis to obtain high-precision results, which is the most
systematic measurement results of this energy region in the world.

|()‘-_

'
(1 36 T JEFF-33
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10* - -t
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6Li(n, t) o measurement result

Huaiyongcﬁcgigst?dzéozo Chinese Phys. C 44 014003
H. Jiang, et al., Chin. Phys. C 43 (12) (2019) 124002
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10B(n, a)’Li measurement result
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n-p scattering measurement

 The 1H(n, n)1H reaction is one of the important reactions to study nuclear forces, and there are no

measurement results in some energy regions covered by Back-n.
* Overcoming the interference of y-flash to the detection system, the telescope system worked stably during

the 400-hour beam experiment.

(sns

» Relative differential cross-sections were obtained at 23 energy points in the 6.14 MeV--52.48 MeV energy
region, and experimental results were obtained for the first time in the 6.52 < En <£9.09 MeV, 10.57 < En <

12.43 MeV and 18.05 < En £ 20.05 MeV energy regions.

*_ AE-E detectors
(u D=10%, 20°,
307,407, 507)

Neutron
Beam
&
| OEAE- E?ﬂ'-“t;mu %S ‘. A!:-E detectors
. (at D=157, 25°,
35%, 45°, 55%)

Jiang HY, et al. Eur. Phys. J. A (2021) 57 6

Oct 30, 2023

Silicon-amplitude (channel)

1000 — T T T
\ Tritium events

Deuterium events

Proton events

Accidental coincidence
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.........

2000

1000
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0 500 1500
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do/d2 (mb/sr)

11 1E, =52.48 £ 4.64 MeV w5 ]
16 ‘_\\\‘\ = JENDL-4.0/He-2015 = FENDL-3, ddg/ /
=== SM-16 . //
,»,ii:"}

8+ * G.Fink(1963,525+50 \m) 3
T. C. Montgomery (1977, 50.0 McV)
-« A Bol (1985, 50.0 £ 1.4 MeV,
normalized using ol e =
4« G Fink (1990, 50,0 + 2.0 MeV)
* S, Benck (1997, 53.0 £ 2.2 MeV)

[ * Present (normalized using iy a5 ™ g e = 14.60 miisr)

1111 mb/sr)

0 " 1 i 1 1 i 1 i 1 1 " 1 i 1

0 20 40 60 80 100 120 140 160 180

6. . (deg)
'H(n,n)'H angle distribution at En=52.48MeV

18



232Th fission cross section measurement G”s

Back-n ES#1 ~¢18 mm beam size
Double bunches mode ~100 kW
FIXM(Fission chamber) measures the FFs (fission fragments)

PRT(Proton recoil telescope) measures the recoiled proton as reference

AE(Si)-E(Csl)
Proton recoil telescope
( pe) R, N,

FIXM Tx T Roe N, S
(Fission chamber) 5

n_*U-15U-5 U-1%0-2 | n P e LR i (x: targer, s: standard)

A Al A A e

Th-1 Th-2 Th-3 LDPE or Graphite T

A cross-sectional measurement of 232Th (n, f) was measured using two methods (two reference standards):

e Reference 1: 235U(n, f) [neutron energy range: 1-300 MeV]
® Reference 2: n-p scattering [ neutron energy range : 10-70 MeV]

Physics Letters B (2023) 839: 137832
Oct 30, 2023 ICANS @ Dongguan 19



232Th (n,f) cross-section measurement results

Comparison of this work with other measurements

Comparison of this work with evaluation data

This work {relative to 235U(n,f))

gy This work (relative to H(n,n)) . This work (relative to 235U(n 1))
8 Gledenov (2022) ~ 141 . This work (relative to H{n,n)) ™rT
= - Michalopoulou (2021) o ENDF-BVIILO
12 Shcherbakov (2002) © TENDL-2021
¥ Lisowski (1988} : 1.2 JENDL-5
) Meadows (1983) | ‘ CENDL32
B Pankratov (1963) ¢ -t | 8 3 g o
= L4 e e )
0.8 l..z?‘ Ihers il ﬁ' b .‘::0 - :
f P | 08 ; i
5 P
0.6 § #
T vl-" 0-6 1%
0.4 G /J
X -~ Fa
I : 5'“,; 04 ’aw
Oz_}w-_v‘ 02 r”““"'
0 ! 1 I . | i 1 J I . i i .I‘.
1 10 100 300 0
En (MeV 1 10 100 300
n(MeV) En (MeV)
Reviewer #2. - The article describes the procedure to measure 232Th(n.f) x.s. in the CSNS-Back-n facility,

Oct 30, 2023

presenting some results and comparing it with previous results from other authors.

- It is a novel and very interesting work with high impact on the improvement of ND evaluated libraries, and
nuclear fission applications.

- The neutron energy in this work ranges up to 300 MeV, when previous experiments retrieved from EXFOR
don't reach above 200 MeV. This is relevant for a better understanding of fission at intermediate energies.

ICANS @ Dongguan
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IAEA committee invitation (s

* The results of standard cross-sectional measurements are highly

valued by the International Atomic Energy Agency (IAEA):
1. Li(n, t) measurement
2. 23U(n, f)/228U(n, f)
3. 232Th (n, f) measurement

HE Mr Seng 11

Rendent Repeoseniative s

Permamene Misswon of the Peopte's Repablic of

Chuza to the IAEA -

(ENS Hohe Warts 3
1190 VIENNA

Jamon cross seciion meassuramernd of 29Th, 20 andd

U relatve to n-o scatiering af CSNS Backn

Fit to *Li(n,t)*He Data from Bal et al., cont.

Excellency

[ have the boncur 1o mfonn you that B Intersaticnsd Atoms Eoergy Ageocy (IAEA) will hokd thx
Techmienl Mecting on Neutron Dats Standsrds (heremaftes refemred to e “event™) un s Homdyguaness
in Vienma, Awdria, froen 9 o 13 Oxtober 2023

Invitation of the Oct2023 IAEA Technical
Meeting on Neutron Data Standards

Summary/Conclusions

Fission relative cross-section measurement
results were invited to participate in the
2022 IAEA Neutron Standard Data

T Conference and give an invited presentation

Oct 30, 2023 ICANS @ Dongguan 21
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What can we do at Back-n? (ns

n_TOF Back-n
Energy range 2meV-1Gev  0.3ev-300MeV. Back-n has the most insensitive neutron
flux(n/s) 1.89 x 107 3.66 x 108 ] ) )
flux, and is an ideal environment for
é 10°) CSNS Back-n (ES#1) | ' '
gl | g i W ™ astrophysical experiments.
.§1°7§ | f’f/.' \\
T 3 P \ . .
g | W P | ) * Small reaction cross-section (mb-ub)
3 10°:

‘IF‘W P‘ 1 Jf ‘\.
ﬁmﬁ“W ﬂ W * |[mportant targets, which are difficult to

prepare or radioactive

Y
(=}
e

104 —

| i * Neutron energy requirements 1-300 keV
.

-2 -1 ‘ ‘3 4 ; 5 “‘6 “7 “8 ‘ 9
107 107 1 10 10* 10° 10t 10° 10" 107 1l g0

the beam flux comparison between Back-n and n_TOF
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1 Astrophysics experiments

* S-process neutron capture reaction

« Almost all cross-sections are measurable

» Rare nuclides reactions

* Determines the key (n, p), (n, a) and other reactions produced

by a nuclide

» Solve the problem of anomalies in the abundance of

interstellar matter and AGB stars: reaction section of 170(n,

0)14C key energy region;

* The 25Mg(n, a)22Ne reaction measurement (its inverse reaction

is the main neutron source reaction in AGB stars, also one of

the important physical targets of Jinping II).

TIMEUNE OF THE UNIVERSE oer

GALAXIES FORMS '’

-
i

Fm \ ~

AND ACCDENTALLY ' .
HIT THE. “INFLATION® <

EMERGENCY e T T~
SUITCH AGAIN B eD /T s

DAy ¢ S
)
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170(n, alpha) experiment

170(n, a)**0 reaction cross-section measurement: Professor Li
Yunju of the China Institute of Atomic Energy proposed
experiments and planned to obtain the results of the 1 ~ 400 keV
neutron energy region.

170(n, a) experiment, June 2020: i e
Targets include 1O targets (W/0,), °0 targets for background, and —a— Sanders 1956

SLiF reference targets. A silicon carbide detector array (8 pieces) is 10 ‘0—';?;"‘[':2(')3‘2"

O~ Wagemans 2002
®— Present

installed in the front corner area and a silicon detector array (8 pieces)
is installed in the rear corner area.

10*

2 .,'0. "
\E.v - ___‘—'—*“m\;
. Op. . . TR ————y
SiC and silicon detectors are used to measure the a particles ejected © ).{ 1
in the reaction. The reaction cross-section of ¥’O(n, a)'4C was »
. . . . =g
obtained in the energy region of interest. 10° 1
10! f=r—r—r—r N B e e E SR e
() 100 200 300 100 500 600 700 800 900 1000
En (keV)
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2 Neutrinos: Spectral Shape Cons

Daya Bay Double Chooz RENO
. . - = 1.3 .
All reactor-based neutrino experiments - Mooy |5 | ™ | (@ ey
- m‘“ By : ~ A PO No oscillation 15000 — 5 i
have the problem of measurement and & Ok o E N actor cersinty § . o _1 i el
i : g 1000} E —ILL+Vogel g il | -
calculation of neutrino energy spectrum 8 f = . S | ] oo } % i
H - ﬁ = ul tor 1 o Variance ;l ' - 5.6 7 5'
discrepancy. L - B g g Mty | } & W i
& 50005— Emm as— § i;m/oohwzmz 1 é 5000
E o) -z
- Z 1.0 j:*’*_._'u-—— ” &
ST =i = L P ] a
g8 E F 2 W S o2Ff 000 N A
33 S 0.9 1 & b o ]
gf § 3 Double Chooz IV ; _+_ HH ‘2‘ ! - .- *+_’__+_-
25 a Near (258 live-days) 1 & st ]
?—3% 0.8 I | I I | | 8 -01F 5
€= PRL 116, 061801(2018) 1" 28 4 & & T * I 2 3 4 5 6 1 8
2 prompt Energy (MeV) Neutrino 2018  visible Energy (MeV) PRD 98, 012002 (2018) £, (MeV)
* 013 experiments show disagreement with spectrum models LEU Reactors:

o _ _ o 235 ~ 45-65%
¢ Could be a contribution from a single isotope or multiple isotopes 239Py ~ 25-35%

J.K.Ahn et al. (RENO Collaboration), Phys. Rev. Lett. 108:191802, (2012) 238U,24| PU < I 0% eaCh

JUNO collaboration, Neutrino Physics with JUNO, JOURNAL OF PHYSICS ® |nconsistent with neutrino oscillation scenarios
G-NUCLEAR AND PARTICLE PHYSICS , 2016, 43 (3).

PatrickHuber. ~ Reactor antineutrino fluxes — Status and challenges.

Nuclear PhysicsB, 908 (2016) 268-278 ¢ Reactor models wrong? Recent beta conversion calculations reduce somewhat, 1908.08302

e But, need data From P. Mumm for the PROSPECT Collaboration
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The neutron energy spectrum?

Neutron flux per lethargy
= =

10

Pressurized water reactor core neutron
spectroscopy and ILL experimental
reactor thermal neutron

I l'.-l.]“!'l“lll

T 1 lllllll

---------- Tailored spectrum
PWR spectrum

=
v
—
—
=

.................... 1LL spectrum

16° 107 1w 100 10 10 10 10 1 10
Neutron energy (MeV)

(sns

In the 80s of last century, the French
Institute Laue-Langevin (ILL) used
the reactor to measure the fission 3
spectrum of reactor nuclides, which
is currently widely used
experimental data in calculating the
expected neutrino energy spectrum
of reactor nuclides;

Some theories suggest that the

difference between the reactor

neutron energy and the core neutron

energy is the main source of error.1

1. Asner, D.M,, et al., Method of fission product beta spectra measurements for predicting reactor anti-neutrino emission. Nuclear Instruments and Methods
in Physics Research Section A: Accelerators, Spectrometers, Detectors and Associated Equipment, 2015. 776: p. 75-82.

Oct 30, 2023
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235 fission fragments B spectrum measurement NS

No target (PSD vs, Qlong) Al Target (PSD vs. Qlong)

) ‘e 77 71 1 1 [ w%D

Cnmes 106636 | i | Frevies 135622 | is
Moan % 8562 | : | Meanx 1287404 |

Mean y 0327 |9 | Meany 03604 |00

SidDevy Y28 | S Devx 17904 |

SdDevy 01689 |

25
20
15
i 10
Iy iminarv M.
f | ! I o
80 90 120 140 160 180 200
Qlong (m Qlong (mV)
1 U-235 Target (PSD vs. Qlong) 18
8 'E electrons h1_PSD
= Entries 71079 16
= | Meanx  3.626e+04 |
= Mean y 0.5165 14
4 Gamma07 — Std Dev x 3.082e+04 | 12
z -_3\.\ = Std Dev y 0.1397
empty, ‘: \ 0.6 = i Er e o
0.5
: 8
0.4
235() 03 : L _ 6
- ‘proton?FFs?
0.1 [ —-5 - [J e [ N HA ST :f 2
0 G B W T VA ST U N CONNY WO TN (NN SN VRN O (NN MR TN ANNNT YN SN YN (T WY W SN A >0103
0 20 40 60 80 100 120 140 160 180 200
Qlong (mV)

Oct 30, 2023 ICANS @ Dongguan 28



Results

Counting
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Preliminary results
indicate that electron
energy spectra
measured using
higher energy
neutrons are higher
than ILUs result.

But a lot of PID and
background subtract
work is still
undertaking......
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3 Nuclide identification radiography (NIR) Csns

sample:
Au- Ag\ W< Tae In Transmission image
Indium
= Pub In
For the inspected sample containing nuclides that exhibit sharp Tungsten

Cross-section resonances, the nuclides’ distributions can be
identified by analyzing the time-resolved transmission images
of the neutrons through the sample. *

*NIMA 1048, 2023, 167892
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BMCP detector system

Experimental layout of BMCP

Oct 30, 2023

D30mm

D60mMmm

10Boron loaded Neutron-sensitive microchannel
plates (BMCPs) have good spatial and temporal
resolution for neutron energy-resolved imaging.

More efficiency, and More sensitive than camera !
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Back-n collaboration

There are a total of more than 90 people

from 13 institutions, including:

e the Institute of High Energy Physics of the
Chinese Academy of Sciences

e the China Institute of Atomic Energy

e the China Academy of Engineering Physics

e the Northwest Institute of Nuclear
Technology

e the University of Science and Technology
of China

e Peking University

e Xi'an Jiaotong University

and others, in the author list in the Back-n

collaboration.
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