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Ø Faxitron MultiRad 160 

• fully shielded 

• Measured dose rate (DR): 39.6 kRad/min with 

150 𝜇𝑚 Al Filter (40kV, 30 mA)

Ø Radiation absorbed DR calibration via diode

• 𝐷𝑅 = 𝑘!×𝐼𝐷

• 𝑘! = 51.8511 𝑟𝑎𝑑/(𝑚𝑖𝑛 4 𝑛𝐴): current-to-dose 

coefficient (provided by CERN)

• ID: diode current

• 𝒓𝒂𝒅𝒊𝒂𝒕𝒊𝒐𝒏~ X-ray current

• 𝒓𝒂𝒅𝒊𝒂𝒕𝒊𝒐𝒏~ 𝟏
𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝟐

X-ray and calibration method

Note: 𝑘! is a calibration constant, and its validity depends on the specific diode and irradiation conditions.



X-ray calibration experiment

Ø The X-ray tube was operated at 40 kV with a 150 μm thick Al filter. 

Ø The diode was operated at -50 V, the dark current was subtracted as background.

• With the diode position fixed, scan the diode current as a function of the X-ray current. 

• With the X-ray current fixed, scan the diode current as a function of position.

The diode was biased using 
a Keithley 2410, which also 
measured the current.



Diode current response
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Ø The measured diode current shows a good linear relationship with the X-ray current.

Ø The inverse-square dependence of the diode current on position is consistent with the 2023 

calibration results (see backup).

Measured at room temperature.

X-ray: 20 mA



Summary

Ø Estimated dose rate: ~39.6 kRad/min at (X-ray: 40 kV, 30 mA; distance: 12 cm, with 150 μm Al 

filter).

Ø For the COFFEE3 TID test, the total dose is aiming for 62.5–187.5 MRad.

Ø Estimated irradiation time: ~26 hours for 62.5 MRad and ~79 hours for 187.5 MRad. 

(Considering that the X-ray system cannot be operated at 30 mA continuously for a long period, 

the actual irradiation time will be longer.)



Backup



2023 calibration results

Provided by Mingming Xia and Weiguo Lu



2023 calibration results
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