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£ �.mo�1mo�¤u¥n�ikj��xmoj>{.uW�xm�ikj¦�.wxi��/ik�xu�§I¨Ri�w©�a�ªi`vD�Bu�« � vD�Bu�«¬moj��U�Nw3u�n��xm�ikj®­rgIg6¯}°�«1ikj.m��Ui�w3moj � �y�NlGmon��B�Nq
�x��uW��{.�U�±§�i@�²�Bjy�Nw � �*v/�Bu�«¤�U�Uw3u��.§o{.j � n�ik«1�/ikjy�Bj[�Ne
£ �y�³��{ywx�/ik�U�6i�¨D�x�.mo�c�6i�wx´fmp���Ui±�y�Nl��B§�i��©�.�Nl>mon��B��vD�N��ikj����x�y�$��µymo�U�xmoj � ikjy�B�Bqk¶.w}�U���.�Nl��B§�i��/�B�1uW���x�y�
�y·bt�qk�x��uW�6{.�x���x�y�'vD�Bu�« � vD�Bu�«¸�y�N¹.�Bn��xmoikj¤i�w6�x�y����m � �1�Bjy�Nw � �©vD�Bu�«©�U�Uw}u��.§o{�j � n�ik«1�/ikjy�Bj[�x�Ne £ �y�
mpj��U�Nwx�B�x�³i�¨E�x�y�B�x�Xu�§��U�Nw}j.uW�xmol��±�y�Nl>mpn��B�³mo�I�x�.uW�$�x�y�N�*�.uhl��X�.m»º/�Nwx�Bj[�I�x�Bj.�xm��xm�lGm��a�¤�Ui¤��uWw}u�«¤�N�U�Nw}�$�x{.n3�
u��±�x�y�¤v/�Bu�« � v/�Bu�«¼l��Nwx�xmonNu�§�iWº��U�N�Nqbu�j.�½�x�y�N�:u�§o�Ui �.uhl��©�U�Bj.�}m��xm�lGm��¾� �Ui¿g6g6¯���uWw}u�«1�N�U�Nw3�±v/�N��ikj.�
�x��uW�$i�¨c�x�y�±��µymo�U�xmoj � �.�Nl>mon��B�Be £ �y�±jy�N��g6g6¯³mojy¨Ri�w}«¤uW�xmoikjÀ�U�U�B«¤�$¨Rwxik«Á�x�.�XuBlWu�mo§ouWv�§o�|�Dik§puWw}m�ÂBuW�xm�ikj
u�j�� �U�/�Bn��Uw}u�§\moj.¨Pi�w}«©uW�xm�ikj*moj*�x�y�X§�i@�²�Bjy�Nw � �Àn�ik«1�/ikjy�Bj[�x�Ne
¯Ã��mo�cn�ik«¤«1ikj.§o�Xu � wx�N�B���x�.uW��u(�y�N�xu�mo§��B��{.j��y�Nw}�U�xu�j.��moj � i�¨S�x�y�³g6g6¯bmo�b¨R{.j��.u�«1�Bj[�xu�§��Ui|�x�y�I�x{.nNn��B�}� �
¨]{.§Si��/�Nw}uW�xm�ikj�i�¨\�x�y��¯Ã·ct�e>��jy¨Ri�wx�x{.j.uW�U�B§o�1�x�y��gIg6¯ª��u��ªu�§ouWw � �(j>{.«Xv/�Nwªi�¨E�y� � wx�N�B�6i�¨\¨Rwx�N�B�yik« q>i�¨
i�w3�y�Nw�uW��§��Bu��U�c�B§��Nl��Bj1u�j.�1{.�f�Ui(�a�ª�Bj[�¾��i�w�«1i�wx�$�.�N�D�Bj��.moj � ikj1u��}�x{.«1�.�xmoikj.�NecÄ|{yw � iku�§ymo�b�Ui±«1�Bu �
�}{ywx�Iu��b«©u�j��±i�¨S�x�y�B�U�6��uWw}u�«1�N�U�Nw3��u��E�/ik�x�}m�v�§���e £ �y�6j.�N���y�NlGmon��B�c�.uhl��³vD�N�Bj���{yw3�x{y�B�Xmpj�u�j[{�«Xv/�Nw
i�¨b��uW�/�Nw}�Nqymoj*�x�.��lGmo�xmov�§��(u�j.�Àjy�BuWw$mojy¨Rw}uWwx�B�½Å �³Æ:�WÇ qy����mon}�Àmo�I�U�Nw3«1�B�Àmoj.n�ik�y�Nw}�Bj��³v/�Bu�«¤�U�Uw3u��.§o{.j �
­]¯Èg'°�u�j.�*moj©�x�.�'¨]uWw³mojy¨Rw}uWwx�B�©u�j��É«©mon�wxih�IuBl��|w}� � m�ikj½Å �@Ç qy���y�Nwx��n�ik�y�Nwx�Bj[�³vD�Bu�«©�U�Uw}u��.§o{�j � ­¾tIg'°�mo�
��µG�/�Bn��U�B� �Ui©uWw3mo�U��e
LNÊËJb<�Mh<>��MhAS=�Ì £ �y��¯Ãg7�y�N�U�Bn��Ui�wX�.u��(v/�N�Bj:�y�Nl��B§�i��/�B��¨Ri�w�tIÍ6�GÎXqS�x��u�jy´>���Ui u*�|�>Ï � z¿Î�¯ � w}u�j[�
­r�|�>Ï �¾Ð Ñ�Ò��¾Óy���BÔWÓk��Õ °xeÖ¯Ã�Xmo�|n�ik«1��§o�N�U�B§��½moj.�U�xu�§o§o�B��mo¨ªikj.§o�¿��uWw}�xmou�§o§�� i��/�Nw}uW�xmoikj.u�§$­ru�§o§��SuWwx�x�X�.uhl��
v/�N�Bj�i��/�Nw}uW�U�B�:uW�|§��Bu��U��ikj.n��W°xe±¯Ã��n�ikj.�}mo�U�x�'i�¨ ¨Rik{yw'i����xmonNu�§b�U�B§��B�xn�i��/�B�Nq���m��x�¿u�j � {.§ouWw|u�nNn��N�.�xu�j�n��
i�¨ � «1w}u���×'�Bu�n3��q.�Bu�n3� v/�Bu�«Øv/�Bmoj � i�v��U�Nwxl��B�Àv>�©�a�ªi©i�¨E�x�y�B« e £ �y�(�.w}mo«©uWwx�©«¤m�w}wxi�w}�IuWwx�±§�iGnNuW�U�B�
w}�B�U�/�Bn��xm�l��B§�� uW�'Ù1Ú ��� e � «1w}u��`­rmoj.jy�Nw��B� � �W°Iu�j���Û�Ú �Ã�WÜ e � �y� � wx�N�B�NqDi�w�Ù1Ú �BÜ «1w}u���u�j.�¿Û�Ú �a�WÓ
�.� � wx�N�B�Ne £ �y�©w3u��.mouW�xm�ikj¥¨Pi�wf�Bu�n}�Ý�U�B§��B�}n�i��D�*mo���.m�lGmo�y�B��moj[�Ui:u lGmo�xm�v�§o�¤u�j.�`mpjy¨Pw3uWwx�B�¥n�ik«1�/ikjy�Bj[�
v>�Àu©�U�N��i�¨��yi��3ÞYn�ik§o�Ö«©m�wxwxi�w}�Bq.u�j.� �U��§pm��³moj��Ui�ß Æ u�j��Öà Æ �/ik§ouWw}m�ÂBuW�xm�ikjÖn�ik«1�/ikjy�Bj��x��v[�Àu¤nNu�§pnNm��U�
v/�Bu�«Á�U�S§om��U�U�NwBe�Í u�n3�Àw}u��.mpuW�xm�ikj*mo�In�ik{.j��U�B�Ömoj*u1�U�N��uWw}uW�U�|���.i��Ui��x{yv/��q>�Ui��xu�§pmoj � �BÔ ���yi��Ui��x{.vD�B�6¨Ri�w
�x�.�±���yik§��|�U�G�U�U�B«Àe
á(mo�xmov�§��(w}u��.mouW�xmoikj mo�$«1ik�x�x§��ÀmojÀu¤v�u�j�� ���WÓ�â�ã�âäÔ��WÓ j.«å���y�Nwx�|�x�.�Nwx��mo��§om��U�x§��±�xm � j.u�§�­r§��B�x���x�.u�j
� Ñ Â¤ikj¥uÀv�u�nx´ � wxik{.j��¥{.�x{�u�§o§�� ��µyn��N�B�.moj � �WÓ�Ó�Ó�Ñ ÂW°xqEn�ikj[�Uw}m�v�{y�xmpj � uÀ�.wx�BnNmo�x�1�NlYu�§o{�uW�xm�ikj½i�¨I�x�y�
vSu�nx´ � wxik{.j.��e
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¯Èjy¨Rw}uWwx�B�Öw}u��.mouW�xm�ikj¿nNu�j�¨R{yw}�x�y�Nw�v/�±i�v��x�Nwxl��B�:moj �x�y��v�u�j.� Ô��WÓÀâ ã¥â�ÕWÓ�Ó j.«ÀqD�U�Nw}«1�B� � wx�B� � q/u�j.�
mpj¤�x�y�'v�u�j.� �W�WÓ�â¦ãÖâ®�NÓ�Ó�Ó j.«ÀqG�U�Nw}«1�B� � ¯ÃÎ � e £ ��mo��mo�ª�yikjy�$v>�¤{.�xmoj � uXlGmo�xm�vS§��I���yi��Ui��x{yv/�$��mo�x�©u
¶S§��U�Nw$moj*¨Rwxikj��Nq�¨Pi�w$�x�.� � wx�B� � v�u�j.�\q.u�j.�*v[�*{.�xmpj � u�j mojy¨Rw}uWwx�B�É���yi��Ui��x{.vD�¤­ Ñ u�«¤u�«¤uW�x�}{ÖÎ �G�BÔ@�¾ÓkÜ °
¨Ri�w �x�.�$¯ÃÎäv�u�j.�\e £ �.�³¯ÃÎä���yi��Ui��x{yv/�B��uWw}�$l��Nwx�¤jyikmo�x��uW� w}i[ik« �U�B«1�/�Nw}uW�x{ywx��q>u�j.�¤uWwx�$i��/�Nw}uW�U�B��uW�
�U�B«¤�D�Nw3uW�x{ywx�B�$v/�B§�i@� � ��� t�q.�'�.mon}�ÖnNu�j v/�|´��N�.�$¨Ri�w'uWv/ik{y� ÜY� �yik{yw}�Iw}{�j.j.moj � uW¨R�U�Nw|tIÍI�GÎ²u�nNn��B�x�Bq
{�j��xmo§/�x�.�±§om��>{.mo�*j.m��Uwxi � �BjÀ{��U�B� moj*�x�y��n�i[ik§ompj � i�¨b�x�.�±�y�Nl>mpn��±w}{.j.�6ik{y�Ne
£ �y�1��{ywx�/ik�U��i�¨I�xuW´Gmoj � �.m�ºD�Nwx�Bj[�±mojy¨Rw}uWwx�B��v�u�j��.�±mo�(�Ui�{.�U�1�UiÖu��ylWu�j[�xu � �Émoj[�U�Bj.�xmo�¾�:�y�N�/�Bj.�y�Bj.n��
ikj:�IuBl��B§o�Bj � �x��e�� �xmo«¤��§om�¶.�B� ��µ>�.w}�B�x�xm�ikj�¨Ri�w|�x�y�1§ouWw � �1u�j � §����B§��Bn��Uwxikj:v/�Bu�«¤�x�Uw}u��.§o{.j � �/ih�6�Nw±mo�
� mol��Bj�q.���.mpn}�À�U�Uwx�B�}�U�B�$lWuWw}m�ik{.�I�U�B�x�xuWv�§��±�.w}i��D�Nw}�xm��B�Ii�¨E¯Èg
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�� uWw}���x�y�½�/ik�xm��Uwxikj�u�j�� �B§��Bn��Uwxikj®nN{.wxwx�Bj[�x�Nq�u�j�� � �x�y�¥wx�B§ouW�xm�lGmo�U�xmon
�SuWw}u�«1�N�U�NwBe��I��ik{yw'u�j � §��B�Nq��x�.�X�U�Nw}« ��m��x�.moj*�SuWwx�Bj��x�.�B�U�B�'mp��uW�.�.w}iBµymo«¤uW�U�B§��*���>{.u�§\�Ui � qDu�j.�Ö�x�y�
��µG�/ikjy�Bj[�buW�.��wxiBµymo«¤uW�U�B§��|���>{.u�§[�Ui � � e £ �.�ª�xm � j�u�§�w}mp�U�B�K�x��uWwx��§��(���y�Bj��x�y�ª�6uhl��B§��Bj � �x�1moj.n�w}�Bu��U�B�Nqku
¨R�BuW�x{ywx�'moj.n�ikj.�xmp�U�U�Bj��c��mo�x�1n�ik«¤«1ikj¤�U�Gj.n3�ywxi��Uwxikj1w3u��.mouW�xm�ikjÀ­¾�GÎ±°xek·Km�´��N�'mo�U��qk�x�y�$�.�Bn�wx�Bu��xmoj � �}m � j.u�§
mpj��U�Bj.�}m��¾�¿��m��x�:moj.n�wx�Bu��}moj � vD�Bu�« �Bjy�Nw � ��­ � � � ×W°$mo�(jyi��±uÉ¨P�BuW�x{yw}�1�UiÀvD�f��µG�D�Bn��U�B��¨Pwxik«5n�ik«©«1ikj
�x�>j.n3�ywxi��Uwxikj w}u��.mouW�xm�ikj\e
s|uW�xu¥�ª�Nwx�À�xuW´��Bj¦ikj�j>{.«1�Nwxik{.��iGnNnNu��xm�ikj��¤moj ÜWÓ�Ók� ­ �Y� ¨R{.§p§6��uB�G��°xeäÄ�¨��x�.�B�U��qª�x�.�Ö§ou��U� �BÔ ¨]{.§o§
��uB�G�©­ruW�.�.w}iBµymo«¤uW�U�B§�� ÜWÓ�Ó «¤u�n3�.mojy�1w}{�j.��°³uWwx�©�.uW�xuÀi�¨I�.m � �!�>{.u�§omo�¾��qKu�j.�½n�ikj[�xu�moj¥vDi��x�:w}�B��u�j.�
¯ÈÎ �.uW�xuGe £ �y��wx�B�x{.§��x� �.uBl��(n�ikj�lGmoj.n��B��{.���x��uW�ªuX�}m � j.u�§.mo� �.wx�B�U�Bj[�ªmpj1�x�y�(t³Í6�GÎä�.uW�xuGe £ �y�$�Sm��Bn��B�
i�¨c�NlGmo�y�Bj.n��±uWw}�X§omo�U�U�B�Àmpj*�x�y���>�xuW�x{.�'Î$�N�/i�wx�'�>�Bn��xm�ikj\e
�#"%$�&(' =@AS^�=YH�)¦Ì*���x�x{�«¤moj � u�¶.w}�U�6��{yv�§pmonNuW�xm�ikj©mpjÉ�x�.w}moj � ÜWÓ�ÓkÔ q.�x�y�±�y�NlGmon�����mo§o§Sv/��«©u��y�(¨R{.§p§��
�x�B§�¨ � w3{.j.j.moj � u�j.�*n�ik«1��§��N�U�B§o�©i��/�Nw}uW�xm�ikj.u�§Sv>��n�ikj.jy�Bn��xmpj � �Ui¤ufn�ikj[�xmoj>{yik{.�I�Uik{yw3n���i�¨b§om��>{.mo��j.m��Uwxi �
� �Bj½­¾�y{.«¤«1�Nw ÜWÓ�ÓkÔ °xe £ �.���y�NlGmon�����mo§o§��x�y�BjÉv/���x{yw}j.�B�©i@l��Nw$�Ui � w}u��.{.uW�U�|�U�x{.�.�Bj��IÍ$e>~�mp�xj.m��N���x´>mrq
�'�yi¤��mo§p§S��wxi>��{.n��±�.mo�I�x�y�B�}mo�${.�xmpj � �x�y�Xn�ikj[�xmoj[{.ik{.�x§��É�.wxiG�.{.n��B�ÖtIÍI�GÎ®��uW�xuGe £ �.�±«¤moj.mo«©u�§S�U�B�x�x�
�Ui©vD�|�/�Nwx¨Ri�w}«1�B�Àmpj.nN§o{.�y�(�U�Nl��Nw}u�§E�U�/�BnNmou�§om�ÂN�B�*z�u�n}�.mpjy�f�>�x{.��m��B�³«1�Bu��x{yw}�B«1�Bj��x�Be £ �y�B�U�±uWw}��+

, �}moj � §��(v�{.j�n}�À�.uW�xu1�xuW´Gmoj � ­ruW¨R�U�Nw'u©�x{ ��� �B�U�xm�ikj ¨Pwxik«�sfeSÎ�mon��W°xe6Ä(�D�Nw3uW�xmoj � tIÍ6�yÎ���m��x�*ikj.§o�
ikj.��v�{�j.n}�¿�/�Nw'v/�Bu�« u�§o§�ih�'�'ikj.���Ui*n}�.u�j � �f�x�.��v/�Bu�«¼�yi�w}m�ÂNikj[�xu�§bu�j � §��fv[�Ö{.�¿�Ui Ü «¤w}u���q
mpj¿�x�.�f��wxi>n��B�}��n3�.u�j � moj � �x�.�f��µG�/�Bn��U�B�½�xm � j.u�§Ev>�Ö�¾�6iÀi�w}�y�Nw3�'i�¨6«¤u � j.m��x{��y��e��Gmoj � §o�Xv�{.j�n}�
u�§p�Ui¤u�§o§�i@���Iikjy�|�Ui¤moj.n�w}�Bu��U�(�x�y�|v�{.j.n3�Àn}�.uWw � �|v[�*{y�*�Ui©u�¨]u�n��Ui�w$i�¨E�a�ªiyq���ºD�Bn��xm�l��B§o�É�U�B�x�xmoj �
�x�.� 
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, �y�yi�wx�¤v�{�j.n}�ä�.uW�xu��xuW´Gmoj � e £ �.��tIÍ6�yÎ v/�Bu�«¬§o�Bj � �x�¦nNu�jäv/�Ö�x�yi�wx�U�Bj.�B��v>��{y�¦�Ui ÜWÓ.- q
mpj.n�wx�Bu��xmoj � �x�y���xm � j�u�§bu�j���u�§p§�ih��mpj � ikjy���UiÀ�U�B�U�(�x�y�/���f�y�N�/�Bj.�.�Bj.n���e £ �y�¤�GÎ#v�u�n}´ � wxik{�j.�
�}�yik{.§o�*v/�|{.j.n3�.u�j � �B��e

, g6�Bu�« � v/�Bu�« �xnNu�j.j�moj � e0���±��m��x�`u�§o§�v/�Bu�«¤�x�Uw}u��.§o{.j � ���y�Bjyik«1�Bj�uGqE�x�y�Éw}u��.mpuW�xm�ikj�moj.n�w}�Bu��U�B�
�'�y�BjÀ�x�y�|v/�Bu�«¤�$uWw}�±iWº/�x�N�Ne Ï.i�w�u � �½iWº��U�N�'mojÀàSqy�x�y�Xà Æ �/ik§ouWw}moÂBuW�xm�ikjÉ�>m��B§p�Àmoj.n�wx�Bu��U�B�$v[�Àu
¨]u�n��Ui�w|i�¨ Ü e � q\u�j��¿�x�.�fß Æ �/ik§ouWw3m�ÂBuW�xm�ikj¿�>m��B§p�Ö�y�Bn�wx�Bu��x�B�(v[� �kÓ.- e|Ïcm � e � �x�.ih�����x�.mo�'��º/�Bn��
­ru�§p�Ui1´>j.ih��j u��21UnNu�«1�B§�v�u�n}´É��º/�Bn��43>°ª¨Ri�w³�x�y�|�Ui��xu�§K�>m��B§p��e Ä({ywI�U�B§��B�xn�i��/�B�$�.uhl��Xu¤�Uik«¤�N���.uW�
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Hollow mirror imaging system for detection of beamstrahlung radiation 

e+

e–

• Large solid angle to collect the beamstrahlung radiation
( )maxmin2 θθπ CosCos −=Ω

• Confocal imaging to achieve high spatial resolution 
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• Detection scheme includes optical filters, polarizers, 
CCD matrix to measure angular intensity distribution  
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