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Figure 9: A 3D section of some relevant parts of the thin beam target.
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I X Q Q H O� D UH � F R Q WD LQ H G � LQ WR � D � � � � � � R X WH U� G LD P H WH U� WX E H �

, Q � R UG H U� WR � P D [ LP LVH � WK H � WK H UP D O� H [ F K D Q J H � E H WZ H H Q

WK H � WD UJ H W� D Q G � WK H � F R R OLQ J � I OX LG � � � � I LQ V� K D Y H � D OVR

E H H Q � LQ WUR G X F H G � � Z K LF K � D UH � P H F K D Q LF D OO\ � F R Q Q H F WH G

WR � WK H � WD UJ H W� I X Q Q H O�

$ � � G � Y LH Z � R I � WK H � WD UJ H W� LQ WH UQ D O� F R P S R Q H Q W� Z LWK � LWV

� � I LQ V� LV � D OVR � UH S R UWH G � LQ � I LJ X UH � � � � � 7 K H � WD UJ H W� P D LQ

S D UD P H WH UV� D UH � UH S R UWH G � LQ � WD E OH � � �

� � � � � � & U LWLF D O� K H D W� I OX [

7 K H � OLP LWLQ J � I D F WR U� I R U� WK H � S R Z H U� LQ � WK H � WD UJ H W� LV � WK H � ULVN � R I � D � E X UQ R X W� � N Q R Z Q � D OVR � D V� � G U\ R X W� � R U

� E R LOLQ J � F ULVLV� � � R I � WK H � WD UJ H W� VX UI D F H � � 7 K LV � S K H Q R P H Q R Q � F D Q � R F F X U� Z K H Q � WK H � WD UJ H W� R S H UD WH V� D W

WH P S H D WX UH � K LJ K H U� WK D Q � WK H � E R LOLQ J � S R LQ W� R I � Z D WH U�

, Q � WK LV� F D VH � � LI � WK H � VR � F D OOH G � F ULWLF D O� K H D W� I OX [ � LV � UH D F K H G � D W� D � F ULWLF D O� WH P S H UD WX UH � G LI I H UH Q F H � E H WZ H H Q � WK H

E X ON � R I � WK H � F R R OLQ J � Z D WH U� D Q G � WK H � WD UJ H W� VX UI D F H � � D � S H UP D Q H Q W� I LOP � R I � Y D S R X U� H VWD E OLVK H V� E H WZ H H Q � WK H

WD UJ H W� D Q G � WK H � F R R OLQ J � OLT X LG � � D Q G � WK H � WD UJ H W� WH P S H UD WX UH � F D Q � VX G G H O\ � LQ F UH D VH � R I � K X Q G UH G V� R I � G H J UH H V�

$ OWK R X J K � WX Q J VWH Q � F D Q � R S H UD WH � D W� Y H U\ � K LJ K � WH P S H UD WX UH V� � Z H � E H OLH Y H � WK LV� F R Q G LWLR Q � VK R X OG � E H � D Y R LG H G �
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7 K H � F ULWLF D O� K H D W� I OX [ � I R U� S R R O� E R LOLQ J � R I � Z D WH U� D W� R Q H � D WP R VS K H UH � LV � D E R X W� � � � � : � F P

�

I R U� D � VX UI D F H

WH P S H UD WX UH � R I � D E R X W� � � � �

�

& � >� @�

) R U� F R Q Y H F WLY H � I OR Z � E R LOLQ J � WK H � F ULWLF D O� K H D W� I OX [ � LV � K LJ K H U� D Q G � R F F X UV� D W� K LJ K H U� VX UI D F H � WH P S H UD WX UH V�

+ H D W� I OX [ � H [ S H ULP H Q WD O� F R UUH OD WLR Q V� G H S H Q G � R Q � P D Q \ � S D UD P H WH UV� � S UH VVX UH � � P D VV� I OR Z � UD WH � � OH Q J WK � D Q G

VK D S H � R I � WK H � I OR Z � F K D Q Q H O� � � , I � D � F R UUH OD WLR Q � Z K LF K � LV � D S S UR S ULD WH � WR � R X U� F D V H � F D Q Q R W� E H � I R X Q G � LQ

OLWH UD WX UH � � D Q � H [ S H ULP H Q W� K D V� WR � E H � F D UULH G � R X W�

� � � � � � 0 R G H O� VH W� X S

$ � � ' � WK H UP D O� D Q D O\ VLV � R I � WK H � WD UJ H W� V \ VWH P � LQ � VWH D G \ � V WD WH � F R Q G LWLR Q V� K D V� E H H Q � S H UI R UP H G � X VLQ J � WK H

I LQ LWH � Y R OX P H � F R P P H UF LD O� F R G H � 6 WD U& ' � > � @� F R X S OH G � Z LWK � WK H � UH VX OWV� I UR P � ) OX N D � VLP X OD WLR Q V�

� � � � � � & R P S X WD WLR Q D O� P R G H O� D Q G � P H VK

$ � � ' � P R G H O� R I � D E R X W� � � � � � � � F H OOV� Z D V� F UH D WH G � � 7 K D Q N V� WR � WK H � I D F W� WK D W� WK H � S UR E OH P � Z D V� D [ LD O

V \ P P H WULF � � R Q O\ � � � � � R I � WK H � G R P D LQ � Z D V� VLP X OD WH G � � Z K LF K � LQ F OX G H G � WK H � WX Q J VWH Q � F R Q H � VWUX F WX UH � D Q G � R Q H

I LQ � � $ � Y LH Z � R I � WK H � P H VK � VWUX F WX UH � LV � VK R Z Q � LQ � I LJ X UH � � � �

) LJ X UH � � � � � 7 K H � F R P S X WD WLR Q D O� � ' � P R G H O�

7 K H � P D LQ � LQ S X W� S D UD P H WH UV� R I � WK H � F R P S X WD WLR Q D O� P R G H O� D UH � UH S R UWH G � LQ � WD E OH � � �
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E H D P � S R Z H U � � � N :

E H D P � G LVWULE X WLR Q X Q LI R UP

LQ OH W� Y H OR F LW\ � � � P � V

Z D WH U� I OR Z � UD WH � � � � � O� V

LQ OH W� Z D WH U� WH P S H UD WX UH � � �

�

&

7 D E OH � � :� 7 K H � P D LQ � LQ S X W� S D UD P H WH UV� R I � WK H � F R P S X WD WLR Q D O� P R G H O�

� � � � � � 5 H VX OWV

, Q � WK H � F R Q G LWLR Q V� R I � WK H � VLP X OD WLR Q � WK H � S UH VVX UH � OR VVH V� LQ � WK H � WD UJ H W� VH F WLR Q � D UH � R I � WK H � R UG H U� R I � � � � � E D U

D Q G � WK H � � � I LQ V� D UH � G LVVLS D WLQ J � D E R X W� � � � � � R I � WK H � S R Z H U� � 7 K H � WH P S H UD WX UH � P D S � LQ � WK H � WX Q J VWH Q � VWUX F WX UH

LV� VK R Z Q � LQ � I LJ X UH � � � �

) LJ X UH � � � � � 7 H P S H UD WX UH � P D S � LQ � WK H � 7 5 , * $ � WD UJ H W�

, Q � I LJ X UH � � � � Z H � VK R Z � WK H � WH P S H UD WX UH � P D S � LQ WR � WK H � Z D WH U� D Q G � WK H � K H D W� I OX [ � D F UR VV� WK H � WD UJ H W� VX UI D F H � � $ V

H [ S OD LQ H G � LQ � VH F WLR Q � � � � � � � � WK H � Y D OX H � R I � F ULWLF D O� K H D W� I OX [ � I R U� D � J LY H Q � F R Q I LJ X UD WLR Q � G H S H Q G V� R Q � P D Q \

S D UD P H WH UV� � S UH VVX UH � � P D VV� I OR Z � UD WH � � VX E F R R OLQ J � � 7 ���

�

� 7 � � ��� � � � � K H D W� G LVWULE X WLR Q � � OH Q J WK � D Q G � VK D S H � R I � WK H

I OR Z � F K D Q Q H O� � � , Q � R X U� F R Q I LJ X UD WLR Q � Z H � D S S OLH G � WK H � % R Z ULQ J � F R UUH OD WLR Q � � X Q G H U� WK H � 0 D F E H WK � % D UQ H WW

K \ S R WK H VLV� � > � @� Z K LF K � J LY H V� I R U� D Q � H T X LY D OH Q W� UR X Q G � WX E H � Z LWK � X Q LI R UP � K H D W� G LVWULE X WLR Q � WK H � Y D OX H � R I

f �
	��

�

 � � � � � : � F P

�

� � 7 K LV � P H D Q V� WK D W� � � � N : � D UH � VR P H K R Z � WK H � OLP LW� R I � WK H � R S H UD WLR Q � R I � WK LV� WD UJ H W� � WK D W

F D Q � WK H UH I R UH � VD I H O\ � R S H UD WH � D W� WK H � UH T X LUH G � � � � N : � � Z K LF K � K D Y H � E H H Q � I L[ H G � LQ � VH F WLR Q � � � � 1 H Y H UWK H OH VV

WK H � Y D OX H � R I � WK H � F ULWLF D O� K H D W� I OX [ � VK R X OG � E H � H [ S H ULP H Q WD OO\ � D VVH VVH G � LQ � R X U� F R Q I LJ X UD WLR Q �
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) LJ X UH � � � � � Z D WH U� WH P S H UD WX UH V� D Q G � K H D W� I OX [ � LQ � WK H � 7 5 , * $ � WD UJ H W�

� � � � 7 K LF N � WD U J H W� VR OX WLR Q

� � � � � � ) R U F H G � F R Q Y H F WLR Q � WD U J H W

3.4.1.1� Target geometry
, Q � WK LV� F R Q I LJ X UD WLR Q � WK H � F R Q H � LV � � H V F D Y D WH G � � LQ WR � D � S OD LQ � WX Q J VWH Q � F \ OLQ G H U� LQ � R UG H U� WR � P D [ LP L] H � WK H

WK H UP D O� H [ F K D Q J H � D UH D � � 7 K H � Z D WH U� I OR Z � G R H V� Q R W� UH Y H UVH � LQ WR � WK H � E R WWR P � R I � WK H � WD UJ H W� S LQ � � E X W� Z D WH U� LV

VX F N H G � E \ � WK H � S X P S � G LUH F WO\ � I UR P � WK H � E R WWR P � R I � WK H � F R UH � � 7 R � I X UWK H U� LQ F UH D VH � WK H � WK H UP D O� H [ F K D Q J H � � �

I LQ V� R I � � � P P � WK LF N Q H VV� K D V� E H H Q � LQ WUR G X F H G � � ' H WD LOV� R I � WK H � WD UJ H W� J H R P H WU\ � D UH � VK R Z Q � LQ � I LJ X UH � � � �

) LJ X UH � � � � � ' H WD LOV� R I � WK H � WK LF N � WD UJ H W� J H R P H WU\ � LQ � I R UF H G � F R Q Y H F WLR Q �
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3.4.1.2� Model set-up
, Q � WK LV� F R Q I LJ X UD WLR Q � WZ R � G LI I H UH Q W� E H D P � G LVWULE X WLR Q � K D Y H � E H H Q � VWX G LH G � � D � S D UD E R OLF � D Q G � D � X Q LI R UP � � $ V

H [ S OD LQ H G � LQ � VH F WLR Q � � � � � WK H � S D UD E R OLF � E H D P � G LVWULE X WLR Q � K D V� WK H � D G Y D Q WD J H � R I � K D Y LQ J � D � P R UH � X Q LI R UP

Q H X WUR Q � S UR G X F WLR Q � F R P S D UH G � WR � WK H � X Q LI R UP � G LVWULE X WLR Q � � E X W� D � K LJ K H U� K H D W� G H S R VLW� WR � G LVVLS D WH � D W� WK H

WLS � R I � WK H � F R Q H � � 7 K H � LQ OH W� Z D WH U� Y H OR F LW\ � Z D V� P D Q WD LQ H G � D W� � � � P � V � � Z LWK � D Q � LQ OH W� WH P S H UD WX UH � R I � � � �

�

& �

3.4.1.3� Results
, Q � I LJ X UH � � � � Z H � VK R Z � WK H � WH P S H UD WX UH � G LVWULE X WLR Q � LQ VLG H � WK H � WD UJ H W� LQ � WK H � F D VH V� R I � D � X Q LI R UP � R U

S D UD E R OLF � E H D P � G LVWULE X WLR Q V� I R U� � � � � N : � K H D W� UH OH D VH � LQ � WK H � WD UJ H W� � Z K LF K � F R UUH VS R Q G V� WR � WK H � S R Z H U

Q H H G H G � WR � G ULY H � WK H � F R UH � D W� � � 0 : � � 2 Q H � F D Q � R E VH UY H � WK D W� � D V � H [ S H F WH G � � WK H � P D [ LP X P � WH P S H UD WX UH � LQ

F D VH � R I � D � S D UD E R OLF � E H D P � � � � � �

�

& � � LV � P X F K � K LJ K H U� WK D Q � LQ � WK H � F D V H � R I � D � X Q LI R UP � E H D P � � � � � �

�

& � �

) LJ X UH � � � � � 7 H P S H UD WX UH � G LVWULE X WLR Q � LQ � WK H � 7 5 , * $ � WK LF N � WD UJ H W� LQ � F D VH � R I � D � X Q LI R UP � � OH I W� � R U� S D UD E R OLF

� ULJ K W� � E H D P � G LVWULE X WLR Q

) LJ X UH � � � � � + H D W� I OX [ � G LVWULE X WLR Q � LQ � WK H � 7 5 , * $ � WK LF N � WD UJ H W� LQ � F D VH � R I � D � X Q LI R UP � � OH I W� � R U� S D UD E R OLF

� ULJ K W� � E H D P � G LVWULE X WLR Q
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7 K H � VH Q VLE OH � G LI I H UH Q F H � LQ � WK H � P D [ LP X P � WD UJ H W� WH P S H UD WX UH � LV � Q R W� UH I OH F WH G � LQ � WK H � K H D W� I OX [ � � D V � LW� LV

VK R Z Q � LQ � I LJ X UH � � � � � VLQ F H � WK H � WK LF N Q H VV� R I � WK H � WX Q J VWH Q � � D Q G � WK H � LWV� J R R G � WK H UP D O� F R Q G X F WLY LW\ � D F WV� D V� D

� WK H UP D O� G LI I X VH U� � D Q G � X Q LI R UP L] H V � WK H � K H D W� I OX [ H V �

2 Q H � F D Q � R E V H UY H � WK D W� WK H � P D [ LP X P � K H D W� I OX [ � LQ � WK LV� F R Q I LJ X UD WLR Q � H [ F H H G V� WK H � Y D OX H � R I � D E R X W� � � �

: � F P

�

� Z K LF K � D V � E H H Q � VX J J H VWH G � LQ � VH F WLR Q � � � � � � � D V � D � S R VVLE OH � OLP LW� I R U� WK H � F ULWLF D O� K H D W� I OX [ � � , Q � I LJ X UH

� � � Z H � VK R Z � WK H � P D [ LP X P � K H D W� I OX [ � D Q G � WK H � WH P S H UD WX UH V� LQ � WK H � Z D WH U� D Q G � LQ � WK H � WX Q J VWH Q � D V� D � I X Q F WLR Q

R I � WK H � E H D P � S R Z H U� � $ F F R UG LQ J � WR � WK H � F D OF X OD WH G � Y D OX H V� � Z H � F D Q � J LY H � D � VR P H K R Z � F R Q VH UY D WLY H � OLP LW� R I

� � � N : � I R U� WD UJ H W� R S H UD WLR Q � LQ � WK LV� F R Q I LJ X UD WLR Q � Z K LF K � OD UJ H O\ � P H H WV� WK H � UH T X LUH P H Q W� R I � � � � N : � Z K LF K

K D V� E H H Q � I L[ H G � LQ � VH F WLR Q � � �
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) LJ X UH � � � � � P D [ LP X P � K H D W� I OX [ � D Q G � WH P S H UD WX UH V� Y V � � E H D P � S R Z H U� LQ � WK H � 7 5 , * $ � WK LF N � WD UJ H W�

� � � � � � 1 D WX U D O� F R Q Y H F WLR Q � WD U J H W

3.4.2.1� Target geometry
, Q � WK LV� F R Q I LJ X UD WLR Q � WK H � F R Q H � LV � � H V F D Y D WH G � � LQ WR � D � S OD LQ � WX Q J VWH Q � F \ OLQ G H U� LQ � R UG H U� WR � P D [ LP L] H � WK H

WK H UP D O� H [ F K D Q J H � D UH D � � 7 K H � I LQ V� K D Y H � E H H Q � H OLP LQ D WH G � D Q G � WK H � WX Q J VWH Q � F \ OLQ G H U� LV � LQ � G LUH F W� F R Q WD F W

Z LWK � WK H � H [ WH UQ D O� D OX P LQ LX P � S LQ � WX E H � � WR � E H � F R R OH G � E \ � WK H � F R UH � Z D WH U� LQ � Q D WX UD O� F R Q Y H F WLR Q � � ' H WD LOV� R I

WK H � WD UJ H W� J H R P H WU\ � D UH � VK R Z Q � LQ � I LJ X UH � � � � � 7 K H � WD UJ H W� P D LQ � S D UD P H WH UV� D UH � UH S R UWH G � LQ � WD E OH � � �
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) LJ X UH � � � � � ' H WD LO� R I � WK H � E R WWR P � S D UW� R I � WK H � Q D WX UD O� F R Q Y H F WLR Q � 7 5 , * $ � WD UJ H W�

7 D UJ H W� LQ WH UQ D O� VK D S H & R Q LF D O

7 D UJ H W� H [ WH UQ D O� VK D S H & \ OLQ G ULF D O

7 D UJ H W� P D WH ULD O 7 X Q J VWH Q

% H D P � H Q H UJ \ � � 0 H 9 � � � �

% H D P � G LD P H WH U� � F P � � � � �

% H D P � G LVWULE X WLR Q S D UD E R OLF

7 D UJ H W� WR WD O� OH Q J WK � � F P � � �

7 D UJ H W� LQ WH UD F WLR Q � OH Q J WK � � F P � � �

& R R OLQ J � I OX LG Z D WH U

7 D UJ H W� � $ O� WX E H � LQ WH UQ D O� G LD P H WH U� � F P � � � �

7 D UJ H W� $ O� WX E H � WK LF N Q H VV� � P P � �

7 D UJ H W� $ O� WX E H � H [ WH UQ D O� G LD P H WH U� � F P � � � � �

7 D UJ H W� $ O� E R WWR P � VX S S R UW� WK LF N Q H VV� � P P � �

7 D E OH � � � � 0 D LQ � S D UD P H WH UV� R I � WK H � Q D WX UD O� F R Q Y H F WLR Q � 7 5 , * $ � WD UJ H W
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3.4.2.2� Preliminary consideration
, Q � I LJ X UH � � � � Z H � VK R Z � D � F R P S D ULVR Q � R I � WK H � K H D W� I OX [ � D OR Q J � WK H � K R WWH VW� S LQ � I R U� G LI I H UH Q W� F R UH � R S H UD WLR Q
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I L[ H G � D W� � � � N : � LQ � VH F WLR Q � � �

2 Q H � F D Q � R V H UY H � WK D W� WK H � K H D W� I OX [ H � LQ � WK H � F D V H � R I � WK H � 7 5 , * $ � WD UJ H W� LV � OR Z H U� WK D Q � WK H � R Q H � R I � WK H � K R WWH VW

S LQ � LQ � WK H � F R UH � D W� F ULWLF D O� R S H UD WLR Q � � Z K LF K � LV � F R R OH G � E \ � D � Q D WX UD O� F R Q Y H F WLR Q � G UD I W� � 7 K LV � LV � D � J R R G

S UH OLP LQ D U\ � LQ G LF D WLR Q � WK D W� WK H � OLP LW� R I � � � � N : � I R U� WD UJ H W� R S H UD WLR Q V� F R X OG � P H H W� WK H � UH T X LUH P H Q W� R I � VD I H
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) LJ X UH � � � � � + H D W� I OX [ � F R P S D ULVR Q � D OR Q J � WK H � K R WWH VW� S LQ � D Q G � WK H � 7 5 , * $ � WD UJ H W� LQ � Q D WX UD O� F R Q Y H F WLR Q � � I R U
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$ Q R WK H U� I D F WR U� WK D W� Z LOO� S OD \ � D Q � LP S R UWD Q W� UR OH � LQ � WK H � WD UJ H W� F R R OLQ J � LV � WK H � I D F W� WK D W� WK H � I X H O� ULQ J � D UR X Q G
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3.4.2.3� 3D model set-up
, Q � R UG H U� WR � K D Y H � D � S UH OLP LQ D U\ � LQ G LF D WLR Q � R I � WK H � R S H UD WLQ J � F R Q G LWLR Q V� R I � WK H � WD UJ H W� G X ULQ J � Q D WX UD O
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3.4.2.4� Results
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