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Purpose
Total Irradiation Dose (TID)
• Measure radiation hardness

• DAC linearity, threshold and noise
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DAC linearity Threshold and Noise



Study in 2019
20MeV proton beam(KOMAC)

• High flux proton beam 
(~  protons/cm2/pulse) 
 
-> Used gold foil(100µm) 
     (reduce flux)


• Need # of injected 
protons at target
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Study in 2019
20MeV proton beam(KOMAC)

Collimator Type 
Faraday Cup

Target Type 
Faraday Cup
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Study in 2019
Particle ratio 1

Particle ratio 2 Particle ratio 3 
(Geant4)

Injected particle ratio
Proton energy

• High flux proton beam 
(~  protons/cm2/pulse) 
 
-> Used gold foil(100µm) 
     (reduce flux)


• Need # of injected 
protons at target 
 
-> 4 pre-experiments
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20MeV proton beam(KOMAC)



Collimator type 
Faraday cup

Target type 
Faraday cup

Gold foil 
position

Q1 Q2
Be

am
 

W
in

do
w

acryl

EBT3 
film

Be
am

 
W

in
do

w

①

④

③
Measure proton kinetic energy

Study in 2019
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Study in 2019
Results
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DAC linearity

Threshold and noise
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Study in 2019
Compare with other result

KOMAC Prague



New Beam

At 2019

At 2022

KOMAC
• Larger energy 

20MeV -> 100MeV


• Low flux 
: Do not need scattering


• More simple experiment
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• But… it need more time



Experiment plan
• Beam specification : 10 pulse/sec = 0.1Gy/sec(0.01krad/sec) 

• 2019 study : 0~3400Gy, 34 times

• 34,000sec -> 9h 30m


• Too long

• Threshold measurement need data until 200krad(2000Gy) to see tail

• Noise measurement also need data until 200krad to see non-linearity

• 2000Gy(5h 30m) would be fine


• Not equal time resolution

• Measurement interval before/after 1000Gy :  ~50Gy / ~250Gy


• Plan

• 0~1000Gy : 50Gy X 20 times


• 1000 ~ 2000Gy : 250Gy X 4 times 10

2000Gy



Conclusion
• KOMAC


• 2019 : 20MeV high flux beam, scattered beam


• 2022 : 100MeV low flux beam, direct beam


• Outlook 


• Decide target at CERN in Jan


• Experiments are planned at Apr, Jun.
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Thank you
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새해 복 많이 받으세요



Target
ALPIDE(or MLR1?)
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ALPIDE specification
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Results
Study in 2019

①

② ④

③Measure Q2/Q1

Measure Q4/Q3

Measure area ration of Mount window

Measure proton kinetic energy

Q2/Q1 = 0.35 ± 0.03

Q4/Q3 = 0.15 ± 0.04
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: 8 MeV
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Study in 2019
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Mount window  
position

Target type 
Faraday cup

Proton energy 
: 8 MeV

According to ①~④,  measure nmw/nau 

And get, ALPIDE/nmw using Geant4



Backup
ALPIDE Circuit
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