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Fig.1 Thorium-uranium cycle chain. Virtual line shows the important transfer path in TMSR.
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Fig.2 TPNSI impression drawing.
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Fig.3 Neutron spectra at different flight paths (a) and moderated spectra (b) simulated by MCNPX .
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« The facility consists of the LINAC section and the transport line. .
« The 15-MeV LINAC consists of an e-gun, a SW pre-buncher,

©
a TW buncher and one accelerating structure. b

+ From LINAC to the target, the transport line achieves high S
efficient transportation, collimation and beam size match. <
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Fig.4 The TPNSI electron LINAC!',
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Fig.5 Scheme of neutron producing target (a) and screening shell (b).
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Fig.6 Neutron counting rate of first test run taken
in Jan. 2014.
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Table 1 Parameters of electron beam and estimated

neutron flux.

4 #% Names $UH Values

T IRAEE Beam energy 15 MeV

Jok#h 5% B Pulse width 0.5 us

T M Repetition Frequency 10 Hz

U5 L7 Peak current 1.6 nC

P IN# Power of electron gun 0.24 W

AEH3 % Transmission efficiency 30%

SEFRAE_E )3 Power in target 0.072 W

SLAT I 2% [ A Area of ®Lil detector 12.566 cm?

M INE] Measured time ~450s

sy FrBp ~50ns

Yield of thermal neutron at gamma exit

S AL R ~98ns

Yield of thermal neutron at neutron exit

5 m AbBrh ~3ns’!

Yield of thermal neutron at 5 m

Z FK Names B s
Estimated values
from above data

TRV E R DA 7500 W

Power in target supposed

A 11 e A 521x10°ns"

Yield of thermal neutron at gamma exit

e R 1.02x10" n-s™

Yield of thermal neutron at neutron exit

5 m AbHeh 3.48x10° ns!

Yield of thermal neutron at 5 m

5 m Abfheh i 2.77x10*

Flux of thermal neutron at 5 m n's em
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Development of photo-neutron facility driven by electron LINAC
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Abstract Background: Neutron evaluated data were needed by many researches, e.g., the safety traffic of nuclear

reactor, design of new generated reactor and treatment of nuclear waste. Purpose: The photo-neutron source driven

by 15-MeV electrons LINAC in Thorium molten salt reactor (TMSR) program was designed for Th-U cycle nuclear

data measurement. Methods: The photo-neutron source combined with time of flight (TOF) spectra is the most

accurate method in neutron energy measurement, which plays a very important role in thermal and resonance neutron

cross section measurement. Results: It locats in Jiading campus of Shanghai Institute of Applied Physics (SINAP). In

the first phase, a 15-MeV electron LINAC will be manufactured, and then a more high energy about 100-MeV

LINAC will be used for the photo-neutron source. Conclusion: The facility (phase 1) will supply the 5-m TOF path

and white spectrum neutron with flux ~10* n's™'«cm 2 and low energy gamma ray ~I MeV, and it will be used in

neutron cross section measurement and gamma irradiation study. This is the first white neutron source facility

designed for TMSR nuclear data measurement.

Key words Photo-neutron source, Th-U cycle, Nuclear data, Time of Flight (TOF), Neutron detector
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