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• Study of beam characteristics changes according to changes in accelerator operation conditions

• Beam Studies : beam profile, position, intensity, momentum spread and emittance of a proton 
beam accelerated from the 100 MeV accelerator

• In this talk, we present 

 Diagnostics tools installed for the beam characterization

 Transverse beam characterization using Quad scan method

 Measurement of momentum spread in the test beamline

Linac

General purpose
Under operation

Ion Source

Test Beamline

Pulse neutron

Low-flux
Under operation

RI production
Under operation

General purpose
Under operation
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Diagnostics Measurement No.

Wire scanner Beam profile (slow) 2

BPM Beam position 2

ACCT Beam current (non
destructive)

2

Faraday cup Beam current 
(destructive)

1

Scintillating plate 
(Chromox) & 
CCD camera

Beam profile (fast) 1

• Beam Diagnostics Tools : Wire scanner, BPM, ACCT, Faraday cup, Scintillating plate (chromox) & 
CCD camera

TR105

Beam Diagnostics Tools installed in the Test Beamline

Beam Diagnostics Tools List

WS

WS

BPM

BPM

ACCT

ACCT

FC
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• Wire Scanner : to characterize the transverse beam properties such as beam profiles, beam twiss
parameters and emittance.

Wire Scanner Specification

Specification

Wire material Tungsten

Wire thickness 0.1 mm dia

Wire moving speed & 
range

100 mm/s & 150 mm

Scanner position 
precision & resolution

0.05 mm & 0.1 mm

Position sensors 2 limiter, 1 home & 1 optical sensors

Motor Brushless DC(servo) motor

Wire Scanner Drawing

Wire Scanner installed in the Test Beamline

GUI for Quad Scan Program using the wire scanners installed in the Test Beamline
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• Chromox Scintillating Plate + CCD for beam imaging 

Parameter Al2O3:Cr (Chromox)

Spatial resolution 200 um

Response time 300 ms

Saturation effect Yes

Beam Diagnostics Chamber

100 MeV proton beam

Chromox properties

rms radius x = 11.48 mm, y = 6.18 mm

Measured by the WS

rms radius
x = 11.25 mm
y = 7.73 mm

Chromox plate installed
Measured by the CCD 

camera

WS
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• Beam Position Monitor 

x coeff Value [mm]
p10 31.694
p30 8.915e-3
p12 4.506e-3
p50 7.887e-6
p32 4.422e-6
p14 1.192e-5

y coeff Value [mm]
p01 30.236
p03 1.530e-2
p21 3.791e-3
p05 -5.590e-6
p23 8.362e-6
p41 1.072e-5
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Parameter

norm. rms emittance X [pi mm mrad] 1.851

alpha X -0.647

beta X [mm/ pi mrad] 7.455

norm. rms emittance Y [pi mm mrad] 0.859

alpha Y 0.309

beta Y [mm/ pi mrad] 1.760

DD F/D*
3-dump4-dump

4-100

F

F/D

F

2-100

3-100

1-100 

45⁰ BMdump

BL105

100 MeV proton beam

TR105

• Transverse beam emittance & twiss parameters are measured via Quad scan method in the test 
beamline, i.e. BL105
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• Dispersed Beam Size: dispersion affects the beam size

• Momentum spread can be measured by comparing beam sizes with and without dispersion 
effect

• Our strategy: Beam parameters are measured with and without dispersion effect at the different 
position and compared at the same position with the help of back tracking simulation to obtain 
momentum spread of the 100 MeV proton beam
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• Our strategy: Beam parameters are measured with and without dispersion effect at the different 
position and compared at the same position with the help of back tracking simulation

DD F/D*
3-dump4-dump

4-100

F

F/D

F

2-100

3-100

1-100 

45⁰ BMdump

BL105

100 MeV proton beam

TR105

WS

WS

Parameter

norm. rms emitt X [pi mm mrad] 1.851

alpha X -0.647

beta X [mm/ pi mrad] 7.455

BL105

dump

Parameter

norm. rms emitt X [pi mm mrad] 1.011

alpha X -5.118

beta X [mm/ pi mrad] 12.505

Two beamlines :
Dump & BL105

Quad scan
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• Our strategy: Beam parameters are measured with and without dispersion effect at the different 
position and compared at the same position with the help of back tracking simulation

Two beamlines :
Dump & BL105

DD F/D*
3-dump4-dump

4-100

F

F/D

F

2-100

3-100

1-100 

45⁰ BMdump

BL105

100 MeV proton beam

TR105

WS

WS

Quad scan

Back tracking calculation

dump

Back tracking calculation

Forward tracking calculation

BL105

∆𝑝𝑝
𝑝𝑝

= 1
𝐷𝐷

𝛽𝛽2𝜀𝜀2 − 𝛽𝛽1𝜀𝜀1 = 13.039 × 10−4 (0.13 %), whereas simulated  ∆𝑝𝑝
𝑝𝑝

= 0.469 % 
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• The Proton Test Beamline is constructed to study beam properties such as beam profile, 
position, intensity, momentum spread and emittance of a proton beam accelerated from the 
100 MeV accelerator.

• The beamline is introduced and diagnostics tools installed are described.

• Transverse emittance and beam twiss parameters are measured via Quad scan method.

• Momentum spread is obtained from beam parameters measured in the dump and BL105.
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