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1. FoCal(Forward Calorimeter)
• Newly developed to measure CGC in LHC-ALICE
• FoCal-E : measure photon energy
• FoCal-H : measure hadron energy

• Will be installed in forward region from the point 
of the collision
• Due to high neutron exposure, p-type silicon 

sensor will be used which are known for high 
radiation tolerance

The more exposed to radiation, the more their 
characteristics change rapidly.

→Need to know what happens if they are exposed 
to the amount planned for the experiment
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Run No. 1 2~9

time[sec] 3634 25676

current[μA] 6.470 34.222

irradiation
amount[C] 0.0186 0.8437

2. Neutron Irradiation test at RANS
• Neutron irradiation was performed in 9 runs.

Irradiation amount[C] = current[μA] × time[sec]

• The goal in this test is to irradiate 
around 𝟏𝟎𝟏𝟒/𝒄𝒎𝟐 neutrons.

• Based on the results of Run1
analysis(containing Indium foil), 
we estimate the total neutron 
dose. 
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3. Evaluation of Neutron dose
• The neutrons strike indium foil, which moves to the 

excited state and then to the ground state by 
emitting γ-rays at 336 keV. (isomeric transition)

• The neutron dose is proportional to the γ dose.
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Result : Total Neutron dose
unit : 10$%/𝑐𝑚&

• Green  : Indium foil
• Others : Sensor

• The result of total neutron 
dose achieved target value. 
𝟏𝟎𝟏𝟒/𝒄𝒎𝟐

4. Result : Neutron dose(sensor)
• Calculated the amount of Neutron dose of the sensor

from the Total Neutron dose for exponentially 
decreasing.

unit : 10!"/𝑐𝑚#

Neutron dose of the sensor : 𝑁+,-

𝐿+,- : Distance of sensor
𝐿.- : Distance of Indium foil

(center and corner)

unit : 10$%/𝑐𝑚&

5. Summary
• In order to evaluate the performance of p-type Si sensor, Neutron irradiation test was conducted at Riken RANS.

• The result of the total neutron dose achieved target value (10$//𝑐𝑚&), which is assumed in the ALICE experiment.

• The irradiated neutron dose of sensors could also be estimated.
→There are some differences in neutron dose of sensors depending on location of the sensors.
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