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~zf<g�t+qsh { e<qsgAb�p��:f+p�b+lCqso�d�hjd�l�ÍC~Y� ª ~:Î�Ï�ljf { k%b+h��Hd�ljo�d�c@d&Ð�k�ljd�cjcCd�e�qsgRhjd�ljd�cCh@qsg
qso�k�ljf+�<qsg�t�hji�d�kAd�lC|}f<ljo�b+gAx&d-f+|:hji�d
~Y� ª ~��A��f+prpsf+w@qsg�t�hji�d-hjd�cChCqsg�t�f+|�b
k�ljf<hjf<hCmRkAd
cjb+o�kRprqsg�t%x�b�psf<lCqso�d�hjd�l�vAhji�d-~Y� ª ~�t<ljf { k8eRd�xjq�eRd�e8hjiAb+h�b
ljd�eRd�cLqst<g8f+|:hji�d-d&ÐRq�cChCqsg�t
x�b�psf<lCqso�d�hjd�l�eRd��<q�x&d-w@f { p�e�qso�k�ljf+�<d�hji�d-eRd�hjd�ljo
qsgAb+hCqsf<g8f+|�hji�d�d&psd�x&hjljf<g y d�b+o
kAf+p�b+lCqs��b+hCqsf<gY�@��f<lHhji�d�g�d�wOeRd��<q�x&d<vzhji�d�o�fRcCh�qso�kAf<ljh&b+gRhHf y�« d�x&hCqs�<d�c�qsgAxjp { eRd�eEt<fRf�e
{ gRqr|}f<ljo
qshCm<vzb-ljd�cCf+p { hCqsf<g8hjiAb+hHw@f { p�e�o�b+Ñ<d-cLqsg�t+psd��Cu�f<o�k�hjf<g8o�d�b<c { ljd�o�d�gRhHkAfRcjcLq y psd<vYb<c
w@d&prp�b<c�psf<g�t<�}hjd�ljo�tRb�qsgEcCh&b y qrprqshCm<�@�@i�d�d&ÐRq�cChCqsg�t%cCd�h { k%qsgR�<f+ps�<d�e8b-|}f { l�u�ljm�cCh&b�p
u@b�psf<lCqso�d�hjd�l@|}d�d�e<qsg�t�prqst<iRh@qsgRhjf%cCd�kAb+l&b+hjd���i�f<hjf�� { pshCqskRprqsd�l-� {�y d�c�ÍC���E�Hc&Î&�:��iRqrpsd
hji�d
eRd�cLqst<g8f+|�hji�d
u�ljm�cCh&b�p�u@b�psf<lCqso�d�hjd�lHtRb��<d-b<x�x { l&b+hjd�ÑRg�f+w@psd�eRt<d�f+|�hji�d y d�b+o2kAfRcLqshCqsf<gYv
o�b+Ñ<qsg�t�b�cCd�kAb+l&b+hjd�kAfRcLqshCqsf<gEcCd�gAcCf<l { g�g�d�x&d�cjcjb+ljm<v�qsh@p�b<xjÑ<d�e%hji�d�ljd�cCf+p { hCqsf<g8g�d�d�eRd�e8hjf�eRf
cLqsg�t+psd��Cu�f<o�k�hjf<g8o�d�b<c { ljd�o�d�gRh&c@o�b+Ñ<qsg�t
qsh�g�d�x&d�cjcjb+ljm�hjf�xji�d�xjÑ�hji�d�psf<g�t<�}hjd�ljo2tRb�qsg
cCh&b y qrprqshCm�qsgEb
hjd�cCh y d�b+o�c��
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�Ok�ljf<hjf<hCmRkAd-x�b�psf<lCqso�d�hjd�lHwHb<cHeRd�cLqst<g�d�ezv y�{ qrpsh-b+gAe�hjd�cChjd�e y m%ë+fRb<xjiRqso n<d&q y d�ljhH|}ljf<o�hji�d
¹HgRqs�<d�l&cLqshCm%f+|���ljd&q y�{ ljtA����f+prpsf+w@qsg�t�hji�d�hjd�cChCqsg�t�f+|:hji�d-k�ljf<hjf<hCmRkAd�cjb+o�kRprqsg�t%x�b�psf<lCqso�d�hjd�l�v
kRp�b+gAcHhjf y�{ qrp�eEb�cLqso
qrp�b+l�eRd��<q�x&d y d�tRb+gY���8f<gRhjd-u@b+lCpsf%ÍC��uHÎ�cLqso { p�b+hCqsf<gAc-ì ©�í ljd��<d�b�psd�e
hjiAb+h�cCkRprqshjhCqsg�t�hji�d�kRp�b+hjd�cHf+|�hji�d�k�ljf<hjf<hCmRkAd�qsg8iAb�pr|�w@f { p�e%d�g�iAb+gAx&d-ljd�cCf+p { hCqsf<g8hjf�b+g
d&Ð�hjd�gRh�c { qsh&b y psd�|}f<lHcLqsg�t+psd��Cu�f<o�k�hjf<g%o�d�b<c { lCqsg�tA���@i�d�k�ljf<hjf<hCmRkAd�ljd�cCkAf<gAcCd�| { gAx&hCqsf<gEx&f { p�e
b�p�cCf y d-o�b<eRd { gRqr|}f<ljo y m�qsgRhjljf�e { xjqsg�t%wHb��<d&psd�g�t<hji%cCiRqr|}hjd�l&cHf<g8b�prpY|}f { l�cLq�eRd�c��@�YqsgAb�prpsm<v
cLqso�kRprqr�zx�b+hCqsf<gEf+|:hji�d�eRd�cLqst<g8wHb<c�b<x�x&f<o�kRprq�cCi�d�e y m
|}d�d�e<qsg�t�hji�dH|}f { l@f { hjk { h&c�qsgRhjf�b
cLqsg�t+psd
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ñLg8hji�d�k�ljf<hjf<hCmRkAd-eRd�cLqst<g8hCw@d&ps�<d-¯�� º<®+o�o�cjxjqsgRhCqrprp�b+hCqsg�t8kRp�b+hjd�cHb�psf<g�t�w@qshji%hCw@d&ps�<d-º�� ¿ o�o
h { g�tRcChjd�g%kRp�b+hjd�c@|}f<ljo�d�e�hji�d-cjb+o�kRprqsg�t��<f+p { o�d<�@n<d�kAb+l&b+hjd-���E��ò c@ljd�b<e�f { hHcLqst<gAb�p�c@|}ljf<o
hCw@f
wHb��<d&psd�g�t<hji8cCiRqr|}hjd�l&c@kRp�b<x&d�eEb�psf<g�t�hji�d�hjf<k8b+gAe�lCqst<iRh�cLq�eRd
f+|:hji�d
cjb+o�kRprqsg�t��<f+p { o�d<v
t+qs�<qsg�t�hji�d�eRd��<q�x&d
b+g�qsg�i�d�ljd�gRhHg�f<g�� { gRqr|}f<ljo
qshCm<�@�Yd�cChCqsg�t�hji�d-eRd��<q�x&d-ljd��<d�b�psd�e�hjiAb+hHb
cCo�b�prp
b+o�f { gRhHf+|Ypsf<g�t+qsh { e<qsgAb�p@cCi�f+w@d�l�psd�b+Ñ+b+t<d-d�gRhjd�ljd�e%hji�d-���E���R�Hprp:f+|�hji�d�cCd�|Lb<x&hjf<l&c�w@d�ljd
x�b+ljd&| { prpsmEx&f<gAcLq�eRd�ljd�e8e { lCqsg�t�hji�d-ljd�eRd�cLqst<g8k�iAb<cCd<���Yqst { ljd © cCi�f+w�c@hji�d�f { h&x&f<o�d�f+|
ljd�eRd�cLqst<gRqsg�t%f+|�hji�d�k�ljf<hjf<hCmRkAd<�
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ñLo�k�ljf+�<d�o�d�gRh&c�qsg8hji�d�g�d�wOeRd�cLqst<g8qsgAxjp { eRd<­�|}f { l�cLq�eRd�e%ljd�b<eRf { h@|}f<l { gRqr|}f<ljo
qshCm<vz¯+·
h { g�tRcChjd�g%kRp�b+hjd�c@|}f<l�qso�k�ljf+�<d�e%ljd�cCf+p { hCqsf<gYvAb+gAe8¯R¼�o�o�f+|�b<e�e<qshCqsf<gAb�p�cCiRqsd&p�e<qsg�t%hjf�ljd�e { x&d
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
f+|�hji�d-cLqst<gAb�pYqsg8hji�d
���E��b+hjhjlCq y�{ hjd�e�hjf
psf<g�t+qsh { e<qsgAb�p�cCi�f+w@d�l@psd�b+Ñ+b+t<d<�
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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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�Yd�cChCqsg�t�f+|�hji�d�g�d�wOx�b�psf<lCqso�d�hjd�l y d�tRb+g8b+hHhji�d-���@n<�J�Yd�cCh y d�b+o��Ab<xjqrprqshCm�qsgEë { psm8¯ ¿<¿<¿ �
�@i�d
���@n<�J�Yd�cCh y d�b+o�k�ljf�e { x&d�cHo�f<g�fRd�g�d�ljt<d�hCq�x�d&psd�x&hjljf<g y d�b+o�c@l&b+g�t+qsg�t
|}ljf<o © hjf�º
Ï�d�

�A�@i�d-eRd��<q�x&d�cjb+h@f<g8hjf<k�f+|�b
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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�@i�d
eRd��<q�x&d
cCi�f+w@d�e�prqsg�d�b+lCqshCm%hjf�b y f { h ¿ � ¯RüJf+�<d�l@hji�d�| { prp:l&b+g�t<d�f+| © hjf�º�Ï�d�
 { cCd�e8b+h
hji�d-���@n<�¶�Yd�cCh y d�b+o2�Ab<xjqrprqshCm<����iRqrpsd
hji�d�hjd�cCh y d�b+o�q�c�x�b+kAb y psd-f+|�b<x�x&d�cjcLqsg�t�psf+w@d�l
d�g�d�ljt+qsd�c�v&% { x&h { b+hCqsf<gAc@qsg8o�b+t<g�d�hHx { ljljd�gRh { cCd�e%hjf�cCd&psd�x&h�hji�d y d�b+o�d�g�d�ljt<m%k�ljf�e { x&d
b
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DESY Test Beam Data - Vertical Uniformity
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HERA Data - Polarization Measurement
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HERA Data - Horizontal Uniformity
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HERA Data - Vertical Uniformity
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