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Nuclear Data Production System (NDPS)
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NDPS SCL3-NDPS beamline
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Nuclear Data Production System (NDPS)
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Nuclear Data Production System

wtmns ‘ Fission chambe P

% Specificationof NDPS N\ T . PPAC, Micromegas |

. - Neutron collimator
Beam ion Poton, deteron ———— \glL e e target handling system
Maximum 49 MeV/u for deuteron S S T e
Beam energy 83 MeV/u for proton TOF room
Maximum ~10 A AR o
Beam current Target ] d - P
Target C_for white neutron. Storage box - & b

Li for monoenergeticneutron W Y i aon s RREEREE 0 -y

Bunch length ~ 1 nsec Steerer mac

o*
.
. .
? .
.
.
.
.
.
.

Proton or
Deuteron

Repetition rate 1-200 kHz

Flight length 5-40m

Neutron flux ~108cm2seclat5m

Target room
: y
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1. Dipole magnet (1 ea) 2. Quadrupole magnet (4 ea) 3.Steering magnet (2 ea)
Pole gap 80 mm Aperture 70 mm Pole gap 80 mm
Maximum Max. Max. 2.518T
field 121 gradient field 10 7/mm field integral mm
Effective Effective length | 300 mm Power 22 W
I h 570 mm
: : drusole  Steeri engt Power 0.6 kW
Dipole Quadrupole eering Power 17.6 kW
magnet magnet magnet

OPI program for the remote control

NDPS MPS OP1

Dipole magnet Quadrupole magnet steering magnet Power supply
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. Carbon ta rgEt 49 MeV/u deuteron
white neutrons = ., s
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/ pneumatic control lid

Inside of the chamber

3D modeling

Target actuator

N

Phosphor monitor

Phosphor I view port

actuator

Lead block MCNPX 2.6 with McDeC code

Neutron yneldatamund 0 (125] .

Neutron yield (n/sec/MeV/st/puA)

0 10 20 30 40 50 60 70 80 90 100
Neutron Energy (MeV)

Neutron intensity at the end of the collimator

~ 108 neutrons/cm?/sec for 10 ppA 7




white neutrons
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Carbon ta rgEt 49 MeV/u deuteron

Remote control system for C target Remote control system for C target
e

C target
Target storage chamber




| Lithium target 3 MeV proton
Monoenergetic neutrons -
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pneumatic control lid

3D modeling

Target actuator Inside of the chamber

Lithium target

M view port Phosphor monitor

Phosphor
actuator

. |_» View port

Neutron yield at around 0° (+2.5°)

2 x10°

E, = 83 MeV

| 5[_proton + 5 mm ™ | —— E,=60MeV

E, = 40 MeV

L MCNPX 2.6

Neutron yield (n/sec/MeV/st/pA)

0 10 20 30 40 50 60 70 80 90 100
Neutron Energy (MeV)

Neutron intensity at the end of the collimator

~ 10° neutrons/cm?/sec for 10 ppA 9




Proton Beam Dump Nbrs
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3D Drawing _ proton

Target room

Radiation analysis

unit: uSw/hr (Log) unit: uSv/hr (Log)
Min (8.95E-04) : Avg (1.21E+04) : Max (1.88E+06) Min (8.32E-04) : Avg (7.31E+03) : Max (9.44E+05)

1.00e+05
1.00e+04
1.00e+03
1.00e+02

1.00e+01

yaxis g9 yaxis 4o

1.00e+00

300 200 X axis

Simulation result from J. C. Kim (IBS)
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Neutron distribution simulated by using MCNPX . =100cm . 1=100cm . 1=100cm . L=100cm . |I°“ beam
' i O®=4cm i O®=3cm i O=2cm i O=1cm :

3CTarget,
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Detector
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Monitoring detectors
Detectors in ToF room (PPAC, GEM or Micromegas) DAQ system

2’ EJ-301 liquid scintillator

;'., . =
“Neutron
Collimator

PPAC (Parallel Plate Avalanche Counter) Y .
PPACI PPAC2 = e |
+FF : i '
~0.26 umT - W . . .
I |
s | ¥ - 100 |
FF Th converter : = z
e m 60mm) : e — . — . =
Drift gas (iso-C,H,, or C;F,, ~10 Torr) 3.1 mm . —— U

From D. Moon (SKKU) 12



~ Neutron Beam Dump

Dose calculation with the concrete thickness change

o MCNPX+McDeC

10° s > MCNPX default
L ]

Dose limit for workers
_________________________________ o
Dose limit for public

107!

Dose (uSv/h)

Poowoooo bwwo o b o by o bwwoo by g o bg oo 1yg
0 50 100 150 200 250 300 350 400
Concrete thickness (cm)

% Concrete thickness = 330 cm

- Beam dump =200 cm

- Wall thickness behind the dump 130 cm
¢ Hole radius = 30 cm

** Dump structure — case 1

Simulation results from S. C. Yang (KAERI)

Dose rate [uSv/hr]
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Dose calculation with the different hole radius
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Case-1

Case-2

300 cm

3D Drawing

200 cm
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Beam diagnostics

Nbrs

Nuclear Data Production System

Capacitive pick-up
BPM

BPM | M | E .

e

il
m Beam diagnostic chamber Beam diagnostic chamber
T - Wire scanner - Wire scanner
Faraday cup - Faraday cup - Faraday cup Beam diagnostic chamber
(dump) - Fast faraday cup - Beam loss collector - Wire scanner
Neutron - Beam loss collector - Faraday cup
production - Beam loss collector

target .
g Wire scanner

Beam diagnostic chamber [ SN S O

; = Faraday cup

.......
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Control system

Nbrs

% Remote control system
for target, diagnotics, vacuum, and magnet control
% Programmable Logic Controllers (PLC) and
Experimental Physics and Industrial Control System (EPICS) based

¢ Developments of the system was completed in 2022.

Vacuum Diagnotics

NDPS counting room

RAON Main Control System

Nuclear Data Production System

XMoo x| & X 0| L{X| & NDPS Counting room (B2)
NDPS P.S ROOM (B2) Main OPI server
Metwork Metworl a N rk
switch switch i
ERICS 10C EPICS zerver x1 O.II L1 xl
= ) TPS A
Archive server
Alarm server
FTpA HelE Main server
Optical fiber
- ] Metwork Network Metwork B | |__§ Metwork
switch switch switch switch
PLC PLC PLC MOXA PLC PLC PLC
DAQ EPICS 1OC EPICS 1OC DAQ
EPICS 10C EPICS 10C
g EE il Main Tx T Main a3 g alchy
Hofllx| & S4xt SH4A (B1) 715718 225 Ze2El (2F)

NDPS main server

. Main EPICS server

Alarm & Interlock
server

Archive server

2022.051




Utility (NDPS)

INbrs

Nuclear Data Production System

Cabling for magnet power supply

installation of cable tray

Installation of gas storage Plumbing of gas pipes for the detectors

Outside of the building
2021.11

ToF Room
2022.02

ToF room
2022.01

Plumbing of cooling water pipes
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Summary

Nbrs

Nuclear Data Production System

*¢ Main devices of NDPS were assembled and installed at the end of December 2021.

% Main devices of SCL3-NDPS beam line were assembled and installed at the end of December 2022.

% Remote control system for C target and target storage box was installed at the end of December of 2022.
¢ Development for control system were completed at the end of December of 2022.

% Integral test and preparation of beam commissioning will be performed in 2023 /2024.

% Beam commissioning is planned with proton beam or Ion beam(10 and 4°Ar) in 2024.

*» The beam will be provided to users starting from 2024.
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L Nuclear Data Production System

Thank you !
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