
Size of absorber for MMC



• Thermodynamic energy fluctuation of sensor 

:  accounts for dominant part on energy resolution in ideal situation
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(𝐺 ~ contact area)

• Absorber : Maybe, no need to be flat cylindrical shape for CvB experiment 
(x–ray exp. : external incident particle beam from source 
-> needs sufficient absorber area projected from the beam)

240 × 240 × 5𝜇𝑚3 -> ∆𝐸𝑟𝑚𝑠 = 1.4eV in optimal case(50mK)
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• A Electron from the beta decay of tritium source in gold absorber (18.6keV)

: loses its energy by interaction with the bound electron of gold ( excitation or ionization )

• Find the maximally displaced step point from the center 
including secondary particles

• If possible, accurate simulation which could extract the electron
temperature will give the more precise minimum absorber size

• At now, facing with incomprehensible results
: simulation step dependence on absorber size

Simulation with geant4 ( need to be improved )



results

1. Detector radius : 1 𝜇𝑚

10000 source events



mm



2. Detector radius : 1.3 𝜇𝑚

10000 source events



mm



• 검출기 size(직경)가 1300n𝑚를 넘어가면 multiple scattering(elastic coulomb)이 일어나지 않았음

-> multiple scattering model : G4UrbanMscModel ( default for em particles including low E physics)

In G4UrbanMscModel.cc

* distance : upper limit for maximum distance electron propagate as straight line

= (stopping length)*(1.20-Z*(1.62e-2-9.22e-5*Z)) ~ 0.5*(stopping length)

* safety : distance to nearest detector boundary

• distance > safety인 경우에만 multiple scattering이 일어나도록 짜여져 있다. -> 수정

distance at 18.6keV ~  660 nm



• Ionization process에서는 step의 length를 가져올 때, model이 제공하는 cross-section per atom
을 바탕으로 한 mean free path 를 이용하지 않음. 이것을 수정.

• 10*𝑙𝑚𝑠𝑐 , 𝑙𝑖𝑜𝑛𝑖 중 짧은 길이가 step의 length를 결정 ( 2 ~ 30 nm)
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