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k�ljf<hjf<hCmRkAd
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hCw@f
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cCi�f+w@d�l�psd�b+Ñ+b+t<d�qsgRhjf�hji�d-���E� y m%b�|Lb<x&hjf<l@f+|�º ¿ f+�<d�l@hji�d�k�ljf<hjf<hCmRkAd���t+qs�<qsg�t�f<gRpsm ¿ � ¿ ¯Rü
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ª gAx&d-hji�d-g�d�wOx�b�psf<lCqso�d�hjd�l�iAb<e y d�d�gEb<cjcCd�o y psd�ezvzb�cCd�lCqsd�cHf+|:hjd�cCh&c@iAb<e�hjf y d
x&f<gAe { x&hjd�e
hjf y f<hji8x�b�prq y l&b+hjd-hji�d�g�d�wJeRd��<q�x&d
b+gAe%hjf
�<d�lCqr|}m�qsh&c@kAd�lC|}f<ljo�b+gAx&d<���HhHhjiRq�cHcCh&b+t<d<v<qsh�wHb<c
qso�kAf<ljh&b+gRhHhjf�x&f<gR�Aljo2hji�d-��u)k�ljd�e<q�x&hCqsf<gAc�b<c@w@d&prp�b<cHeRd�o�f<gAcChjl&b+hjd�hjiAb+h@hji�d-eRd��<q�x&d
x&f { p�e%o�d�b<c { ljd-b+gEb<cCmRo�o�d�hjljm�x&f<gAcLq�cChjd�gRhHw@qshji8hji�d�w@f<ljÑ<qsg�t%u�ljm�cCh&b�p�u@b�psf<lCqso�d�hjd�l�����c
hji�d��Al&cCh�cCd�hHf+|:hji�d�cCd-hjd�cCh&c�w@d�ljd-x&f<gAe { x&hjd�e�qsg8hji�d-���@n<�J�Yd�cCh y d�b+o2�Ab<xjqrprqshCm%hji�d�m%cCd�lj�<d�e
o�b�qsgRpsm%hjf�x&f<gR�Aljo�hji�d-��u)ljd�c { psh&c���ñLgRhjljf�e { xjqsg�t�hji�d-eRd��<q�x&d�qsgRhjf������@�¶b+gAe%b�pshjd�ljgAb+hCqsg�t
y d�hCw@d�d�g8hji�d
nRb+o�kRprqsg�t%b+gAeEu�ljm�cCh&b�p:x�b�psf<lCqso�d�hjd�l&c@tRb��<d�b
wHb�m�f+|�xji�d�xjÑ<qsg�t�hji�d
x&f<gAcLq�cChjd�gAx&m y d�hCw@d�d�g8hji�d�hCw@f�eRd��<q�x&d�c��
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o�f+�<d�b y psd�h&b y psd<v�wHiRq�xji�b�prpsf+w@d�e�i�f<lCqs��f<gRh&b�p�b+gAe
�<d�ljhCq�x�b�p�cjx�b+gAc@hjf y d�kAd�lC|}f<ljo�d�ez�@��lCqsf<lHhjf
hji�d-b<x&h { b�p:hjd�cChCqsg�t�f+|�hji�d-eRd��<q�x&d<vzcLqso { p�b+hCqsf<gAc
f+|�hji�d�kAd�lC|}f<ljo�b+gAx&d
b�psljd�b<eRm�k�ljd�e<q�x&hjd�e%qso�k�ljf+�<d�o�d�gRh&c�f+�<d�lHhji�d�k�ljf<hjf<hCmRkAd-eRd�cLqst<gY�
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b
cLqst<gRqr�zx�b+gRh�g�f<gRprqsg�d�b+lCqshCm y d&psf+w © Ï�d�

�

������# �����������	'(��)�*!+�,-"���*���$
��f<l�nRb+o�kRprqsg�t8u@b�psf<lCqso�d�hjd�l&c�v�hji�d�ljd�cCf+p { hCqsf<gEcjx�b�psd�cHw@qshji8hji�d�qsgR�<d�l&cCd-c/. { b+ljd-ljfRf<h@f+|�hji�d
d�g�d�ljt<m<����. { b+hCqsf<g�Í © Î�t+qs�<d�c@hji�d-d&ÐAb<x&hHljd&p�b+hCqsf<gAcCiRqskEb<c

0132 45 1�ÍjÏ�d�
-Î�687:9 Í © Î

�Jx&f<o�kAb+lCq�cCf<g y d�hCw@d�d�g%hji�d-��u�cLqso { p�b+hCqsf<gAc�b+gAe%hji�d-b<x&h { b�pYkAd�lC|}f<ljo�b+gAx&d�ÍC�YqstA��®RÎ
ljd��<d�b�psd�e «C{ cCh@i�f+w$b<x�x { l&b+hjd&psm�hji�d-��u�k�ljd�e<q�x&hjd�e%hji�d�f { h&x&f<o�d�f+|:o�d�b<c { ljd�o�d�gRh&c����YqshjhCqsg�t
hji�d�o�d�b<c { ljd�e8eRd�hjd�x&hjf<lHljd�cCkAf<gAcCd-b<cHb-| { gAx&hCqsf<g8f+|�d�g�d�ljt<m8ÍC�@Î�m<qsd&p�e�cHhji�d-kAb+l&b+o�d�hjd�l&c

4b+gAe 7 vRwHiRq�xjiEb+ljd�t+qs�<d�g%qsgE�:b y psd © �
¡ _A[�;sú �Aû u�f<o�kAb+lCq�cCf<g%f+|��Yd�cCh y d�b+o2b+gAe8�8f<gRhjd-u@b+lCpsf�ljd�cCf+p { hCqsf<gAc��@�@i�d�kAb+l&b+o�d�hjd�l&c

4b+gAe 7 b+ljd-eRd&�Ag�d�e�qsgE��.A� © �
<>=@?BA/C!DE=@F G&HJIKC!L#?@ME=@F

N ��O�PRQ&S�T	Q�P��@UBS ��V�PRO&S�T	Q�P��W��S
X Y Q�PróA�@S�T	Q�P��R�@S Q�P��W��S�T	Q�PRQ&UBS

�@i�d-o�d�b<c { ljd�e�kAb+l&b+o�d�hjd�l&c@b+ljd-b�pso�fRcCh@q�eRd�gRhCq�x�b�p�hjf�hji�fRcCd�k�ljd�e<q�x&hjd�e y m%��u��

V



0

5

10

15

20

0 1 2 3 4 5 6 7

Incident Energy (GeV)

D
et

ec
to

r 
R

es
ol

ut
io

n 
(%

)

öH÷søYùY^�ú ¨Yû �@d�cCf+p { hCqsf<g�b<cHb-| { gAx&hCqsf<g8f+|�d�g�d�ljt<m�|}f<lHcLqsg�t+psd��Cu�f<o�k�hjf<gEd��<d�gRh&c�|}ljf<o © hjf�º
Ï�d�
Jb+hHhji�d-���@n<�J�Yd�cCh y d�b+o�x&f<o�kAb+ljd�e�w@qshji8�8f<gRhjd
u@b+lCpsf�k�ljd�e<q�x&hCqsf<gAc��@¬Hf<hjd�hjiAb+h@hji�d
hjd�cCh y d�b+o�e�b+h&b�vRljd�k�ljd�cCd�gRhjd�e y m�cCf+prq�e%hjlCq�b+g�t+psd�c�v�w@d�ljd�x&f+prpsd�x&hjd�e�qsg ¿ � ¸RÏ�d�
OcChjd�kAc�vRwHi�d�ljd�b<c
hji�d-��u�cLqso { p�b+hCqsf<gAc�vAljd�k�ljd�cCd�gRhjd�e y m%f<kAd�g8xjqsl&xjpsd�c�vzw@d�ljd-eRf<g�d�qsg © Ï�d�
JcChjd�kAc��

������JZ [8�-�#\/*��@]^�#"���_-`& !��)B$

a�d�x�b { cCd-hji�d-�����@� y d�b+o�g�d�b+l�hji�d-~Y� ª ~�ñC�)kAf+qsgRh�x�b+gEeRlCqr|}h y f<hji%�<d�ljhCq�x�b�prpsmEb+gAe
i�f<lCqs��f<gRh&b�prpsm<v { gRqr|}f<ljo
qshCm�qsg y f<hji8e<qsljd�x&hCqsf<gAc�hjfRf<Ñ�iRqst<i8k�lCqsf<lCqshCm�qsg8hji�d-ljd�eRd�cLqst<g8k�iAb<cCd<�
��x&h { b�p�cjx�b+g�gRqsg�t�qsg y f<hji8e<qsljd�x&hCqsf<gAc�cCi�f+w@d�e�ljd�o�b+ljÑ+b y psd-b+t<ljd�d�o�d�gRhHw@qshji8hji�d-��u
k�ljd�e<q�x&hCqsf<gAc�b<cHcCd�d�g�qsgE�Yqst { ljd-·A�

DESY Test Beam Data - Horizontal Uniformity

0

2.5

5

7.5

10

12.5

15

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

Offset (cm)

D
et

ec
to

r 
R

es
po

ns
e 

(n
or

m
.)

DESY Test Beam Data - Vertical Uniformity
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HERA Data - Polarization Measurement
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u�f<o�k�hjf<g8x&ljfRcjcHcCd�x&hCqsf<g%hjiAb+hHh&b+Ñ<d�c@eRd�hjd�x&hjf<lHljd�cCf+p { hCqsf<gEb+gAe%ljd�b�prq�cChCq�x
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öH÷søYùY^�ú �B�Yû ��g�d�ljt<m%cCkAd�x&hjl&b-|}f<l@hji�d�u�ljm�cCh&b�p:u@b�psf<lCqso�d�hjd�l�x&f+prpsd�x&hjd�e%qsgEcLqsg�t+psd��Cu�f<o�k�hjf<g
o�f�eRd�|}f<l@hji�d-cCkRqsg��W���b+gAe8cCkRqsg������x&f<gR�At { l&b+hCqsf<gAcHb+h�b y d�b+o�kAf+p�b+lCqs��b+hCqsf<g8f+|�¸ © ü����@i�d
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cLqsg�t+psd��Cu�f<o�k�hjf<g8o�f�eRd�|}f<l@hji�d-cCkRqsg��W���b+gAe%cCkRqsg������x&f<gR�At { l&b+hCqsf<gAcHb+hHb y d�b+o�kAf+p�b+lCqs��b+hCqsf<g
f+|�¸<ºRü����@i�d-e�b<cCi�d�e�prqsg�d-q�cHhji�d�ljd�c { psh�f+|�b
cLqso { p�b+hCqsf<g�ì ¯ í |}f<lHb�u�f<o�k�hjf<g
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� { d�hjf�hji�d�kAfRf<lHljd�cCf+p { hCqsf<g8f+|�hji�d�u�ljm�cCh&b�p:u@b�psf<lCqso�d�hjd�l�vAb<cHcCi�f+wHg y m�hji�d�p�b<xjÑ%f+|�b
e<q�cChCqsgAx&h
u�f<o�k�hjf<g�d�eRt<d<v�kAf+p�b+lCqs��b+hCqsf<gEo�d�b<c { ljd�o�d�gRh&c�qsgEcLqsg�t+psd��Cu�f<o�k�hjf<g8o�f�eRd
b+ljd
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u�ljm�cCh&b�p�u@b�psf<lCqso�d�hjd�l��@n+qsg�t+psd��Cu�f<o�k�hjf<g8o�f�eRd�q�cHx&d�ljh&b�qsgRpsm
g�f<h�b
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��gAb�psm�cLq�cHf+|�hji�d
eRd�lCqs�+b+hCqs�<d-f+|�hji�d-eRd�hjd�x&hjf<lHljd�cCkAf<gAcCd�| { gAx&hCqsf<g8g�d�b+lHhji�d�Ñ<qsg�d�o�b+hCq�x�prqso
qsh
x�b+g%k�ljf+�<q�eRd
b+g8b<e�e<qshCqsf<gAb�p�d�g�d�ljt<m%x�b�prq y l&b+hCqsf<g8|}f<l@hji�d
eRd��<q�x&d<�

öH÷søYùY^�ú ��±zû a�ljd�o�cjcChjl&b+iRp { g�t�cCkAd�x&hjl { o2hji�d-¬Hd�wJnRb+o�kRprqsg�tEu@b�psf<lCqso�d�hjd�l�x&f+prpsd�x&hjd�e%qsg
cLqsg�t+psd��Cu�f<o�k�hjf<g8o�f�eRd<���@i�d
e�b<cCi�d�e�prqsg�d-q�cHhji�d�ljd�c { psh�f+|�b�cLqso { p�b+hCqsf<g�ì ¯ í |}f<l�b
y ljd�o�cjcChjl&b+iRp { g�t�l&b+hjd�f+| ¿ � ¿ ®-kAd�l y�{ gAxjiY�
�@i�d y b<xjÑRt<ljf { gAe%cCi�f+wHg%i�d�ljd<v�f<g8b-psf<tRb+lCqshji�o
q�x�cjx�b�psd<v�|Lb�prp�cHo�f<ljd�l&b+kRq�e<psm%hjiAb+g%d&Ð�kAd�x&hjd�e!�
y�{ hHf+�<d�l&b�prpYq�c@w@d&prp�ljd�k�ljf�e { x&d�e y m�hji�d-��u�cCh { e<qsd�c��
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�)qshjiEb�prp:f+|:hji�d-hjd�cChCqsg�t�x&f<o�kRpsd�hjd�ezvAhji�d�kAd�lC|}f<ljo�b+gAx&d�f+|�hji�d�g�d�wJeRd��<q�x&d-psfRf<Ñ�cHx&f<gAcLq�cChjd�gRh
w@qshjiE�8f<gRhjd-u@b+lCpsf�k�ljd�e<q�x&hCqsf<gAc��@�@i�d-f { h&x&f<o�d�f+|:hji�d-hjd�cCh&c�ljd��<d�b�p�b+g%d�g�d�ljt<m�prqsg�d�b+lCqshCm8f+|
b+k�k�ljf�ÐRqso�b+hjd&psm ¿ � ¯Rü�v�b+g%d�g�d�ljt<m%ljd�cCf+p { hCqsf<g8f+| © ºRü�vAb
eRd�hjd�x&hjf<lHljd�cCkAf<gAcCd { gRqr|}f<ljo
qshCm%f+|
¸Rü¶f+�<d�lHb
l&b+g�t<d�f+|:a ©�¿ o�o8v�b+gAe%b+gEb+t<ljd�d�o�d�gRh@w@qshji8hji�d
u�ljm�cCh&b�p�u@b�psf<lCqso�d�hjd�l@qsg8hji�d
kAf+p�b+lCqs��b+hCqsf<gEo�d�b<c { ljd�e�qsg8o { pshCqs�Cu�f<o�k�hjf<g%o�f�eRd-hjf y d�hjhjd�l�hjiAb+g ¿ � ¸Rü��
�@i�d�ljd�ljd�o�b�qsgAc@f<g�d�o�f<ljd�hjd�cCh@hjf y d-eRf<g�d<�@n+qsgAx&d
b
xjiAb+g�t<d�f+|:hji�d�kAfRcLqshCqsf<g%f<lHcLpsf<kAd�f+|

hji�d�d&psd�x&hjljf<g y d�b+o�qsgE�����@�Jx�b+g8ljd�c { psh@qsgEb�cCiRqr|}h�f+|�hji�d
u�f<o�k�hjf<g�k�i�f<hjf<g8e<q�cChjlCq y�{ hCqsf<g
b�wHb�m
|}ljf<o�hji�d-x&d�gRhjd�l�f+|:hji�d
x�b�psf<lCqso�d�hjd�l�v�f<g�d�iAb<c@hjf�o�d�b<c { ljd�hji�d�kAf+p�b+lCqs��b+hCqsf<g�b<cHb
| { gAx&hCqsf<g8f+|�hjiRq�cHf��:cCd�h��:�@i�d
�8f<gRhjd-u@b+lCpsf�cLqso { p�b+hCqsf<gAc@qsgE�@d&|j�:ì ©�í c { t<t<d�cCh@hjiAb+hHhji�d
kAf+p�b+lCqs��b+hCqsf<g�cCi�f { p�e y d-�<d�ljm�cCh&b y psd-w@qshjiRqsg8hji�d-hCmRkRq�x�b�p:f<kAd�l&b+hCqsg�t�l&b+g�t<d�f+|�hji�d-~Y� ª ~�f+|
a�¸+o�o8�
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ì ¯ í u��A��b<cjx�b { e%b+gAe%�@�!�Af<o�d�l�vRñLgRhjd�ljgAb�p��@d�kAf<ljh�v ª l&cjb�m<vR��k�lCqrp © ®�v © ¾<¾<¾�v&�<~AqsÑ<d&prqsi�fRf�e
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