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Collision energy loss of elecron beam on target material. The method is from Leo. The shell 
correction is neglected.

Beam properties:

≔Ibeam ⋅20 μA beam current

≔me ⋅0.511 ――
MeV

c
2

electron rest mass

≔Ee ⋅11000 MeV Beam energy 

≔τ =――――
−Ee ⋅me c

2

⋅me c
2

⋅2.153 10
4 kinetic enervy of e- in units 

of mec
2

≔Pe ⋅―
1

c

‾‾‾‾‾‾‾‾‾‾‾‾
−Ee

2 ⎛⎝ ⋅me c
2 ⎞⎠

2

momentum of e-

≔ve

‾‾‾‾‾‾‾‾‾
――――

Pe
2

+me

2
――
Pe

2

c
2

velocity of e-

≔β ―
ve

c
beta

≔γ ―――
1

‾‾‾‾‾−1 β
2

gamma

≔X =log(( ⋅β γ)) 4.333

≔η =⋅β γ ⋅2.153 10
4



Aluminum entrance window
7075 aluminum is treated as pure aluminum for this calculation with the higer density of 7075.

≔Lx =⋅0.010 in 0.254 mm length of absorber material
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Aluminum exit window
7075 aluminum is treated as pure aluminum for this calculation
Properties of the absorbing material

≔Lx =⋅0.011 in 0.279 mm length of absorber material
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Energy loss in the T2 gas. Average density of the gas is considered. local variations along path 
are ignored. Properties of the absorbing material

≔Lx ⋅250 mm length of absorber material
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Total energy lost in the target is then:

≔Qtot =++QT2 Qent Qexit −9.194 W



Energy Density:

For a 2x2 raster with 20 beam current the power density in the aluminum is μA

≔draster ⋅2 mm raster leg size

≔A draster
2 raster area

≔t ⋅0.01 in thickness of entrance window

≔V =⋅t A ⎛⎝ ⋅1.016 10
−9⎞⎠ m

3 Volume of material impacted 
by the beam
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This result is applicable to the exit window as well. It shall be used in the thermal FEA.

With no raster the beam is assumed to be 150 in diameter. While there are safegaurds to μm

prevent running in this condition, they take some time to implement. The power density for 
this case shall be used to model the raster off conditons for the cell.
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In the target gas

≔draster ⋅2 mm raster leg size

≔A draster
2 raster area

≔t ⋅25 cm thickness of entrance window
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