
Charite Epp. Tube & Backscattering

Zohrab Amirkhanyan



DESY. Page 2

Simulation Setup
Schematic representation

Geometry setting:

• Lead brick with

• a thick of 𝟓𝟎𝒎𝒎.

• a hole diameter of 𝟑𝟎𝒎𝒎.

• Distance from window to

• Gaf. film is 𝟏𝟓𝟎𝒎𝒎.

• FC is 𝟒𝟑𝟎𝒎𝒎

• Scattering plate:

• Various thicknesses from 𝟎 to 𝟐𝟎𝒎𝒎
𝒛[𝒎𝒎]

𝟏𝟎𝟎 𝟐𝟎𝟎 𝟑𝟎𝟎

𝑺𝒄𝒂𝒕𝒕𝒆𝒓𝒊𝒏𝒈 𝒑𝒍𝒂𝒕𝒆

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

−𝟏𝟎𝟎

𝟎

𝟎 𝟒𝟎𝟎

𝑬𝒑𝒑. 𝑻𝒖𝒃𝒆

𝒙
[𝒎

𝒎
]

𝟏𝟎𝟎

−𝟏𝟎𝟎

𝟎

𝒛[𝒎𝒎]
𝟏𝟎𝟎𝟎 𝟐𝟎𝟎 𝟑𝟎𝟎 𝟒𝟎𝟎

𝑮𝒂𝒇. 𝒇𝒊𝒍𝒎
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Dose profile at front film

𝟎 𝟐 𝟒−𝟒 −𝟐 𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟎 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟎 𝒎𝒎

𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟐𝟎 𝒎𝒎
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Dose profile on Center of Epp. Tube

𝟎 𝟐 𝟒−𝟒 −𝟐 𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟎 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟎 𝒎𝒎

𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟐𝟎 𝒎𝒎

𝑾𝒊𝒕𝒉𝒐𝒖𝒕 𝑮𝒂𝒇. 𝑭𝒊𝒍𝒎 𝒊𝒏 𝑭𝒓𝒐𝒏𝒕 𝒐𝒇 𝑬𝒑𝒑 𝒕𝒖𝒃𝒆.



DESY. Page 5

Dose profile at behind film

𝟎 𝟐 𝟒−𝟒 −𝟐 𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟎 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟎 𝒎𝒎

𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟐𝟎 𝒎𝒎
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Dose profile at front film

𝟎 𝟐 𝟒−𝟒 −𝟐 𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟎 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟎 𝒎𝒎

𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟐𝟎 𝒎𝒎
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Dose profile on Center of Epp. Tube

𝟎 𝟐 𝟒−𝟒 −𝟐 𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟎 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟎 𝒎𝒎

𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟐𝟎 𝒎𝒎

𝑾𝒊𝒕𝒉𝒐𝒖𝒕 𝑮𝒂𝒇. 𝑭𝒊𝒍𝒎 𝒊𝒏 𝑭𝒓𝒐𝒏𝒕 𝒐𝒇 𝑬𝒑𝒑 𝒕𝒖𝒃𝒆.
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Dose profile at behind film

𝟎 𝟐 𝟒−𝟒 −𝟐 𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟎 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟎 𝒎𝒎

𝟎 𝟐 𝟒−𝟒 −𝟐𝟎 𝟐 𝟒−𝟒 −𝟐

−𝟒

−𝟐

𝟎

𝟐

𝟒

𝒙[𝒎𝒎]

𝒚
[𝒎

𝒎
]

𝟏𝟎𝟎

𝟗𝟎

𝟖𝟎

𝟕𝟎

𝟔𝟎

𝟓𝟎

𝟒𝟎

𝟑𝟎

𝟐𝟎

𝑵
𝒐
𝒓
𝒎
𝒂
𝒍𝒊
𝒛
𝒆
𝒅
𝑫
𝒐
𝒔
𝒆
%

𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟏𝟓 𝒎𝒎 𝑷𝒍𝒂𝒕𝒆 𝒕𝒉𝒊𝒄𝒌𝒏𝒆𝒔 𝑳 = 𝟐𝟎 𝒎𝒎



Backscattering
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Simulation Setup
Schematic representation

Geometry setting:

• Lead brick with

• a thick of 𝟓𝟎𝒎𝒎.

• a hole diameter of 𝟑𝟎𝒎𝒎.

• Distance from window to

• Gaf. film is 𝟏𝟓𝟎𝒎𝒎.

• FC is 𝟒𝟑𝟎𝒎𝒎

𝒛[𝒎𝒎]
𝟏𝟎𝟎 𝟐𝟎𝟎 𝟑𝟎𝟎

x
[𝒎

𝒎
]

𝟏𝟎𝟎

−𝟏𝟎𝟎

𝟎

𝟎 𝟒𝟎𝟎

𝑮𝒂𝒇. 𝒇𝒊𝒍𝒎

𝑭𝑪

𝑳𝒆𝒂𝒅 𝒃𝒓𝒊𝒄𝒌

𝑺𝒉𝒊𝒆𝒍𝒅𝒊𝒏𝒈 𝒑𝒍𝒂𝒏𝒆

𝒙
[𝒎

𝒎
]

𝟏𝟎𝟎

−𝟏𝟎𝟎

𝟎

𝒛[𝒎𝒎]
𝟏𝟎𝟎𝟎 𝟐𝟎𝟎 𝟑𝟎𝟎 𝟒𝟎𝟎

𝐲
[𝒎

𝒎
]

𝟏𝟎𝟎

−𝟏𝟎𝟎

𝟎

𝒛[𝒎𝒎]
𝟏𝟎𝟎𝟎 𝟐𝟎𝟎 𝟑𝟎𝟎 𝟒𝟎𝟎
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Dose profile on Gaf. Film
During the beam operation

𝒙[𝒎𝒎]

𝟎−𝟓−𝟏𝟎−𝟏𝟓

𝟎

𝟏𝟎

𝟐𝟎

−𝟐𝟎

−𝟏𝟎

𝐲
[𝒎

𝒎
]

𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎𝒔
𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎 𝟐 𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎 𝟏

𝒙
[𝒎

𝒎
]

𝟏𝟎𝟎

−𝟏𝟎𝟎

𝟎

𝒛[𝒎𝒎]

𝟏𝟎𝟎𝟎 𝟐𝟎𝟎 𝟑𝟎𝟎 𝟒𝟎𝟎

𝒇𝒊𝒍𝒎 𝟏

𝒇𝒊𝒍𝒎 𝟐
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𝒙[𝒎𝒎]

𝟐−𝟐−𝟖

𝟎

𝟏𝟎

𝟐𝟎

−𝟐𝟎

−𝟏𝟎

𝐲
[𝒎

𝒎
]

𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎𝒔

𝟎−𝟒−𝟔

Dose profile on Gaf. Film
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[𝒎
𝒎
]

𝟏𝟎𝟎

−𝟏𝟎𝟎

𝟎

𝒛[𝒎𝒎]
𝟏𝟎𝟎𝟎 𝟐𝟎𝟎 𝟑𝟎𝟎 𝟒𝟎𝟎

𝒇𝒊𝒍𝒎 𝟏

𝒇𝒊𝒍𝒎 𝟐

𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎 𝟐𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎 𝟏
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Dose profile on Gaf. Film
During the beam operation
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𝟎−𝟓−𝟏𝟎−𝟏𝟓
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𝟏𝟎

𝟐𝟎

−𝟐𝟎

−𝟏𝟎

𝐲
[𝒎

𝒎
]

𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎𝒔
𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎 𝟐 𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎 𝟏

𝒙
[𝒎

𝒎
]

𝟏𝟎𝟎

−𝟏𝟎𝟎

𝟎

𝒛[𝒎𝒎]

𝟏𝟎𝟎𝟎 𝟐𝟎𝟎 𝟑𝟎𝟎 𝟒𝟎𝟎

𝒇𝒊𝒍𝒎 𝟏

𝒇𝒊𝒍𝒎 𝟐
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𝒙[𝒎𝒎]

𝟐−𝟐−𝟖

𝟎

𝟏𝟎

𝟐𝟎

−𝟐𝟎

−𝟏𝟎

𝐲
[𝒎

𝒎
]

𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎𝒔

𝟎−𝟒−𝟔

Dose profile on Gaf. Film
During the irradiation 𝒙

[𝒎
𝒎
]

𝟏𝟎𝟎

−𝟏𝟎𝟎

𝟎

𝒛[𝒎𝒎]
𝟏𝟎𝟎𝟎 𝟐𝟎𝟎 𝟑𝟎𝟎 𝟒𝟎𝟎

𝒇𝒊𝒍𝒎 𝟏

𝒇𝒊𝒍𝒎 𝟐

𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎 𝟐𝑫𝒐𝒔𝒆 𝑷𝒓𝒐𝒇𝒊𝒍𝒆 𝑨𝒕 𝑭𝒊𝒍𝒎 𝟏


