
���������
	����
����������������	��
��������������� �!�"�����!�
���
���������$#&%'# ( )*��+�����	�,

-/.102.435.16578-/.10975:<;
=?>A@ ;1:CBD0 > 3EB?.1FHGJILK�M<NPOAM<Q�R�35NTS > :<M<NUB!K'.4FV-/.4WLKX.

Y ;13Z75;4:[K�\1\]Q_^4`1`4`



acbedgfgh"ikj]f
lXmonqp1rsmotVuwv�nqusxoyEmongv�nqzDt_rs{�|~}�����{�nqto��v�nHyExo��zE�w�k� ����{�������rs{���}V� � uszEzk���k����usto��rsz

� ustouwtou��]nqz?zknqusm�tC�knc�~���E�X��monqx�rszEuszE�qn��_��to�*to�En��� X¡Z¡�  � nqtonq�qtorsmVust_to�En�¢~ X¢£�
{�us�qtorsmo¤D¥�¦_�En?|~}§����{�ngtC��v�n���x~v�nqusxoyEmon � torc�1nw�k� ¨s�w©ª�E��«­¬�pkx"¥®l¯t®��x~�qrszE°kmov�n � zkr
xo���szE��°E�quszDtVxo¤Dxotonqv�usto���®�E��u�x�nq±D��xotoxV��z
to�En®u�zkus��¤Dxo��x"¥



² ³!´ fqh"µ�¶e·Zj]fg¸¹µ ´ ²
º »?¼/»¾½À¿ ikj]fqµ1h"Á Â
�1¥�«Ã¢® Ä¢~�8Å/�q�gnq��nqmoustCrsmÆ¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ ¬
�1¥ � �� X¡Z¡� ÈÇHnqtonq�qtorsmÉ¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ �

�1¥ �1¥�« ÊkË�ÇÌ¥®¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ �
�1¥ �1¥ � ÍeÇwÍÎ¥®¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ ¨
�1¥ �1¥ ¬ ÅÏÍ�Í�¥®¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥Ð«­�
�1¥ �1¥ � ¦JÑ�Ò�¥®¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥Ð«­�
�1¥ �1¥ �  HÍe¡Ó¥®¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥Ð«­¬
�1¥ �1¥ Ô ¢~¡�ÕÓ¥®¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥Ð«­�

Â a ´ ikÖ¹Á�dg¸¹d ²Ø×
¬1¥�«ÃÙVng�qrszExotomoyE�gtC��rsz�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥Ð«sÚ

¬1¥�«s¥�«  ÄÛsnqzDt�ÊEnq��nq�gtC��rsz�¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥Ð«sÚ
¬1¥�«s¥ � Íe�ku�mov�n � ÕÜnqxorsz9Íeusz � � � u�tonÓ¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥Ð«­¨
¬1¥�«s¥ ¬ ÝÄmor � yE�qto��r�z*Ý5rs��zDtVÙ�nq�qrszEx�tCm�yE�qto��r�zÞ¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ß�s¬

¬1¥ � ¡���{�ngtC��v�n®Ò5��t�¥®¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ß�s�
¬1¥ �1¥�« ÝÄmorsp1nqm_¦_��v�nàÍeu����qyk��usto��r�z ¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ß�s�
¬1¥ �1¥ �  Ä±DtCmous�qto��rsz�rs{�|~}�¡���{�nqto��v�n
¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ß�sÔ
¬1¥ �1¥ ¬ Ò5��tVÙVnqx�yE��tCxá¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ß�s¨

â ã Á�dgfgäAåæikfq¸¹j]d ã fg·Z¶eÁ Â º
�1¥�«ÃÙVng�qrszExotomoyE�gtC��rsz�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ß¬s�
�1¥ � ¡���{�ngtC��v�n®Ò5��t�¥®¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ß¬1Ú

ç è µ ´ j]Ö�·edg¸¹µ ´ âØ²
a a ´ ikÖ¹Á�dg¸¹d�é�µ4µØÖ¹d â Â
Å�¥�«ê¢®��zknqv�ustC���~Ò5��tc¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ß�s¬
Å�¥ �ëÝ5usmoto���q��n®l¯Ç ¥®¥�¥®¥®¥�¥®¥H¥®¥�¥®¥®¥�¥®¥®¥®¥�¥®¥H¥J¥H¥®¥®¥�¥®¥®¥�¥®¥®¥H¥ß�s¬

�



¦_�Enìv�nqusxoyEmongv�nqzDt_rs{5to�EnÏxo¤Dxotonqv�usto���qxVr�{Ä�­�Eusmov�n � �ku � morsz*����{�nqto��v�ngx���x/x����szk��°k�quszDt
{�rsm�yEz � nqmox�tCusz � ��zE�í�knqu"ÛD¤ïîDyEusmo� � ng�qu"¤Dx"¥íÒØrsmJnq±Du�v�pk��nAðe�­�ku�mov�n � v�nqxorsz2�smorsyEz �
xotoustCngxJ|~}H�¯ñ�òó �oð�|~ôD�[ñ òõ �oðLusz � |~}ö �[ñ ò÷ �eu�mon � ��ø1nqmonqzDt/��z?to�En�ùEuúÛsrsm�r�{�to�En������s�Dt_uszDto��ûîAykusmo��¥eÅ/��to�ErsyE�s�àto�En���nqus� � ng�qu"¤�r�{�to�En��­�Eusmov£îAyku�mo�ì��x � rsv���zEuszDt�{�rsm�to�En � nq�gu"¤Dx
rs{ZtC�knqxon®�­�Eusmov�n � v�nqxorszkx"ðDto�EnH����{�nqto��v�nqx_rs{�tC�knqxon®v�nqx�r�zkx�usmon � ��ø1nqmongzAt"¥e¦_�E��x���z � ��û
�qustonqxZto�Eust�to�EnX� � nqzDto��t¯¤/r�{Lto�EnX�����s�Dt�uszDto��îAyku�mo�Hus��x�rV�Eusx�uszJ��zkùEyknqzE�qn�rszJtC�kn��­�ku�mov�n �
v�nqxorsz � nq�gu"¤D¥J¦_�Enw��u�m���nwmou�to��r*rs{Äto�En?|~}'u�z � |~ôw����{�nqto��v�ngx
�ýü"þ�ÿ��­ü þ���� �k� �1����«	�
usmo��x�nqxVpkmo��v�usmo����¤ì{�morsv � nqx�tCmoyk�qto��Û]n/��zDtonqmo{�nqmonqzE�gn®�1nqt¯��nqnqz � ��ø1nqmongzDt�îDyEusmo� � ��us�smou�vwx
to�Eust_�qrszDtomo���kyEtonVxo���szE��°E�quszDto��¤�rszE��¤àtor � nq�quú¤ìrs{Zto�EnJ|~}/¥e¦_�E��x���zDtonqmo{�nqmonqzk�qnAðAu�x���nq���
usx_uìzDyEvÏ�Øngm�rs{Zxov�us����ngm�nqø4nq�qtox"ðA�_�E���­�c�qusz*�qusyExonHtC�knì|~}ö usz � |~ô�����{�nqto��vwnqx � ��ø1nqm"ðuspEp1nqusmH��zÜu
xo¤Dxotonqv�usto���Ïnq±DpEuszkxo��r�zeðØ��zï��zDÛsngmoxonJp1r"��nqmoxHrs{Xto�En��­�Eusmov îDyEusmo�*v�usxox"ð
rs{�to�En�
®ÍeÇ �qrszDtomo���EyEto��rszEx5tor�to�En��­�ku�mov � ng�qu"¤Jusv�pE����tCy � nqxú¥�ÝÄmonq�g��x�n�v�nqusxoykmonqv�nqzDt
rs{��­�Eusmov�n � v�nqxorszæ����{�nqto��v�ngx���x~uí�srAr � îDyEuszDto��tCusto��Û]nÏ�­�knq�­�Ürs{�to�Engrsmo��ngx®{�r�mÏ�Engu"ÛD¤
îAykusmo� � ng�qu"¤Dx"¥
ÝÄmonq�q��xoncv�nqusxoykmonqv�nqzDt�rs{V�­�Eusmov�n � v�ngxorsz2����{�ngtC��v�nqxì��xJus��xorÜ��v�pØrsmotouszDtÏtorïyEzkû

� nqmox�tCusz � to�En � nqtonq�gtCrsmHp1nqmo{�rsmov�uszE�gn�rs{Xto�Enì�� Ä¡�¡Z /¥1Å£v�us��zªus��vÀr�{Äto�Enw¢® Ä¢ �
{�us�qtorsmo¤2��x�r��kxonqmoÛúusto��rsz�usz � v�nqusxoykmonqv�nqzDtwrs{�ÍeÝ ÛD��r���usto��rsz���z
�Þv�ngxorsz � ng�qu"¤Dx"¥
¦_�En��Vô������������ � ng�qu"¤Ü��x~to�En�v�rsx�t�pkmorsv���x���zk��v�r � nà{�rsm~to�Enwv�nqusxoykmonqv�nqzDt�rs{
ÍeÝïÛD��r���usto��rszeð"xo��zE�qn�to�En��EmouszE�­�E��zE�®mou�to��r/rs{ktC�k��x�v�r � n���xemonq��u�to��Ûsnq��¤J��usmo�snH���Ï�o«­� ��� �o�
usz � tC�knÏxo���szEus����������� ��}!� � ð"���#�%$�}�$ � ����x/Û]nqmo¤
�q��nqusze¥Vl¯zíto�E��x � nq�gu"¤
v�r � nAð
to�En � nq�gu"¤àmou�ton���x�ng±Apkmonqxoxon � usx

ó'&
ó)(+*

«
� � ��,.- �o«�©ïx���zV�0/ �21 x���z436587Ïü�� �C«s¥�«s�

7Ïü:9 7 (ü2;=<
7?>
@BA ñ ü';

�_�EnqmonC7?>
��xÏtC�kn � ��xotou�zk�qncu���rszE�íto�Enc�1nqusv � ��monq�qto��r�zæ�1nqt¯��nqnqz2tC�kn � nq�gu"¤ªÛsngmotCng±
p1r�x���to��rszEx�rs{/to�EnD�VôE�F������� ��� ng�qu"¤9u�z � tC�kn�usxoxorD�q��u�ton � � � nq�gu"¤D¥ªÊE��zE�gncto�E��x
to��v�n � nqp1nqz � nqzDt�usxo¤Avwv�nqtomo¤2Ûúu�zk��x��Enqxw�_�Engz ��zDtonq�smou�ton � �_��tC��tC��v�nAð���t���x��qmoyE�g��us�
torcv�nqusxoyEmonG7?> � nqp1nqz � nqzE�qnìrs{Xto�En � nq�quú¤*moustonA¥_ÊE¤Dxotonqv�usto���gxHu�x�xorA�q��uston � �_��to�H7?>
v�nqusxoykmonqv�nqzDt��ku"Ûsn~torc�Øn���nq����ykz � ngmoxotorAr � ¥�ÊE��zE�qn��­�ku�mov�n � v�nqxorszí����{�nqto��v�ngx��ku"Ûsn

«



us��mongu � ¤ì�1nqnqzwv�ngu�x�yEmon � ��nq���1��zàrsto�Engm�nq±DpØngmo��v�ngzDtCxúð]�qrsv�pEusmo��xorsz�rs{�rsyEmÄmonqx�yE��tÄ�_��to�
to�EnÏ��r�mo� � u"Ûsnqmous�snJu�����r"� yEx�torwnqÛúus��ykustCn~to�EnÏp1nqmo{�rsmov�u�zk�qn~usz � xo¤Dxotonqv�usto���gx/r�{�to�En
Ûsnqmotonq±D��zE�1ðD��z
pku�moto���qyE��usmVÛsnqmotong± � nqtonq�qtorsm�usz � monq�grszExotomoyE�gtC��rsz*x�rs{�t¯��usmonA¥
l¯z8to�E��x*pkuspØngm�l � nqx��qmo���1næv�nqusxoykmonqv�nqzDtcrs{c|~}ê����{�ngtC��v�nï�Eusxon � rsz§to�En � ustou

�qrs����ng�qton � ustVtC�knH¢® Ä¢£�8{�us�gtCrsmo¤D¥

�



¦_�E��x/�­�EuspktCngm � nqx��qmo���Øngx/�qrszE°k�syEmousto��rsz?rs{ZtC�kn~¢~ Ä¢®�§us�q�gnq��nqmoustCrsm_usz � to�En��� Ä¡�¡Z 
� nqtonq�gtCrsm"¥

I�J'K LNMOLQP RTSUS4VXW'VZY�[]\"^�Y

¦_�En_¢® Ä¢~�_� �`�L��x�u��E���s����yEv���zErsxo��t¯¤w��}V� � �gr������ � nqm"¥Zl¯tX�Eusx5t[��r®¬X�Dv�ûP��rszk�®mo��zE�sxÄusz �
pEmorúÛA� � nqx5uszìusxo¤Dv�v�nqtomo����nqzknqmo�s¤®�qrs������xo��rsz�r�{k¨�a�nqË�nq��nq�qtomorszÏusz � ¬k� �ba�nqË�pØrsxo��tomorszZ¥
¦_�En�usmomouszE�snqv�ngzDt�r�{�to�En�t¯��rìmo��zk�sxV��xVx��Er"�_z*��z?Ò5���syEmon~�1¥�«s¥�l¯tox�tousmo�snqt���yEv���zErsxo��t¯¤

TSUKUBA

FUJI

NIKKO

HER
c

LE
R

HERLE
R

IR

Linac

d

R
F

R
F

RF
e

RF
e

e-
e+

e+/e-

HER LER

R
F

R
F

W
I
G
G
L
E
R

f

W
I
G
G
L
E
R

(TRISTAN  Accumulation Ring)

BY
PA
SS

Ò5���syEmon®�1¥�«hgeÅ�momouszk��ngv�nqzDt�rs{5t[��rÏmo��zE�sxVust�¢~ X¢~��¥

¬



��xì« �ji � �q�qvlkm�qxong�®torwpEmor � yE�qn~v�rsmon~tC�kuszæ«­�s��v���������r�z��Îv�ngxorsz�pEus��mox���z?uì¤snqusm"¥
¦5rwus� �k��nqÛsn�to�En � nqx����szí��ykv���zErsxo��t¯¤DðL���s�s�c�EyEzk�­�Enqx��ku"ÛsnJtorw�Ønì��z�nCng�qton � torcnqus�­�

mo��zk�1ð��_�knqmonwto�Enw�EykzE�­�ªx�pEus�q��zE�í��xÏ�k� Ô�ví¥ì¦5r*u"Ûsrs� � to�Encpkusmou�x���to�����qrs������xo��rszExJzknqusm
to�Ení��zDtonqmous�qto��rsz2p1r���zDt"ðXuæ°kzE��tCn
uszE�s��ní�1nqusvë�qmorsx�xo��zE�ª��xà�­�Ersxonqz�{�rsm�¢~ X¢~�É�_��to�
to�Enï�qmorsxox���zk�æuszE�s��nïrs{w©�«s«4v�mou � ¥ ¦_�En � nqxo���szEn � �1nqusvßxo�poqngx
u�monrq�s * ÚsÚut�v�ðqwv * «ú� x�t�v�usz � q�y * �Xv�v�¥�¦_�knHx��zogn~��z|{*�qrArsm � ��zEuston®��xVÛsnqmo¤àx�v�us���¯¥

I�J'I P}MO~�~�M ��VZ\"VXS4\"^GY

¦_�En®�� Ä¡�¡Z  � nqtonq�gtCrsm2� ¬`�1�qrszExo��xotoxVrs{Z{�rs����rú�_��zk� � nqtonq�gtCrsmox�usxVxo�Erú�_z���z
Ò5���syEmon~�1¥ �1¥

���2�
�w�2�
� �`�
�p���
� �w�
� ���
���	�'�)� �)�)�	�'�	�8� � �	�
���)� �)���)� �

Ò5���syEmon~�1¥ �ugeÊE�­�knqv�ustC���®ÛA��nq�§rs{Zto�En��� Ä¡�¡Z  � nqtonq�qtorsm

� Êk�������qrsz*ËÄnqmotonq±àÇHngtCng�qtor�mJ��ÊEË/Çw�
� ÍengzDtCmous��ÇHmo��{�tJÍe�EusvÏ�ØngmJ�oÍZÇàÍ_�
� Å/nqmors�snq�G�Íenqmonqzk�sr"Û9ÍersyEzDtonqm���ÅJÍ_Í_�
� ¦_��v�n�rs{ZÒ5�����s�DtJÍersyEzDtonqm���¦JÑ�ÒV�
�  Ä��nq�qtomorsv�us�szEnqto���
Íeu���rsmo��v�nqtonqm��� /Íe¡��
� �� u¡sÕÜyErsz*Ç®nqtonq�qtorsm���¢~¡�Õ �

�



¦_�En�ÊkË�Ç8pkmonq�q��xonq��¤Ïv�ngusxoyEmonqxÄto�En�p1rsxo��to��rszkx�r�{4tC�kn � nq�quú¤�Û]nqmoto���gnqx"¥�Íe�Eusmo�sn � tomous�­�Ax
usmon�pEmo��v�usmo����¤�monq�qrszEx�tCmoyk�qton � �D¤cto�En
ÍeÇwÍ_¥E¦_�En�ÊkË�Ç��_������us��xorà�Enq��p*��z?to�Enìmonq�qrszEû
xotomoyE�qto��rsz rs{/��rú�£¢0¤§tCmous�­�Dx"¥ï¦_�En ÍeÇwÍ_ð�¦JÑ�Ò u�z � ÅJÍ_Í xo¤Dxotonqv�xwpkmor"ÛD� � n¥�C�¦$
xonqpkusmou�to��rsz9ykpïtor�¬k� �ba�nqË_�sñg¥ì¦_�En*ÍeÇwÍ �qr"Ûsngmox®v�rsv�nqzDtou
ykpïtor��k��Ú§a�nqËG�sñgð4usz �
to�En�¦JÑ�ÒÈ�gr"Ûsngmox®to�En�v�rsv�ngzAtou�yEpïtor «"� �ba�nqË_�sñH�_�k����nÏto�EnwÅJÍ_ÍÈ�gr"Ûsngmox®to�EnÏv�rsû
v�nqzDtoyEv mou�zk�snª«ú� �©¨£¢ª¨ ¬k� �ba�nqËG�sñg¥ï¦_�En ÍeÇwÍ usz �  HÍe¡ � � nqzDto��{�¤9nq��nq�gtCmorszkx"¥
¦_�Enc HÍe¡8us��x�r � nqtonq�gtCxJpk�ErstCrszkx�usz � v�nqusxoykmonqx�to�Eng��mÏngzEnqmo�s¤L¥à¦_�knw¢®¡�Õ � nqtonq�gtCx
�   xwusz � vÏyErszExú¥2l¯z2pEusmoto���qyE��usm"ð � nqtonq�gtC��rsz�r�{/to�EnD�   {�morsvÓto�En��VôE�«�����!�  
� nq�gu"¤ì��x���v�p1rsmotouszDt�x���zk�qnH��t��s��ÛsngxÄxo��v�����usm�xonqzkxo��tC��ÛD��t[¤wtCr�to�EnìÍeÝ u�x�¤Av�v�ngtCmo¤ìusx�to�En
�VôG�N������� �Ü� ng�qu"¤L¥

¬�­�¬!­�® ¯X°²±
¦_�EnìÊEË/Ç£��x/monqîDyE��mon � torcv�nqusxoyEmonÏto�EnC� � nq�gu"¤
Ûsnqmotong±��1nqtotCngmHto�Eusz «­�s��t�v*¥�¦_�kn
tomou��­�Dx�pEmor � yE�qn � ust�¢® Ä¢~�8usmon/mou�to�knqmVxors{�t�usz � vÏyE��to��pk��ngû ÍersyE��r�vÏ�àx��qustotCngmo��zk����x�u
� rsv���zEuszDt_xorsykmo�qn�rs{Zto�En�Ûsnqmotong±àmongxors��ykto��rsz � nq�smou � ustC��rszZ¥5¦_�k��xV��v�p1r�x�nqxVxotomo���gt_�qrszkû
xotomous��zDtoxHrszÜto�En � ngtCng�qtor�m � nqx����szïusz � v�ng� �kuszE���qus����uú¤srsyEt"¥V¦_�kn���zkzEnqmov�rsxot/��uú¤snqm/rs{
to�EnHÛsngmotCng± � nqtonq�qtorsm�vJykxot��1n®pE��us�qn � usx��q��rsxon®tCrìtC�knH��zDtCngmou��gtC��rszcp1rs��zDt�usx_p1rsxox����k��nw³
to�En�x�yEpEp1rsmot~xotomoyE�qtoykmonwvÏyExot®�1nw��rú� v�u�x�x®�kyEtHx�tC��ø�³eu�z � to�EnÏmonqu � rsykt~nq��nq�gtCmorszE���qx
vJykxot®�1n�pk��us�gn � rsyEtoxo� � nìrs{Xto�Enwtomous� �D��zE�cÛsrs��yEv�nD¥®¦_�kn���usxot/mongîAyk��mongv�nqzDt®��x~zkr�t~u
pEmors�E��nqvÀ{�rsmHto�EnC/?�qrDrsm � ��zEustCn�v�nqusxoyEmongv�nqzDt"ðk�EyktH{�r�mHto�EnC>Ï�qrArsm � ��zEustonìv�ngu�x�yEmonqû
v�nqzDt_��t�monqîAyk��monqx_u �E� ��to��r�zkus��mongu � rsyEt�tomous�qnqx/r�moto�kr��srszEus�4torwto�En´>~monqu � r�yktVx�tCmo��pExú¥
¦_�EnVÍeÇwÍc�gu�z�monq�grszExotomoyE�gt4��r"�9v�rsv�ngzAtoykv tCmous�­�Dx � rú�_z®tor§¢0¤ìr�{Lus�ØrsyktÄÚ­�ÄÕíngËG�sñ

xo��zE�qn�to�Enì��zkzEnqm®mou � ��yEx~r�{Äto�EnÜÍeÇwÍ���x~us�1rsyEt/¨X�gví¥~¦_�EnìÊEË/Ç���xHzErst®monqîDyE��mon � tor
{�ykzE�qto��r�z?usx_uwx�tCusz � ûPus��r�zknHtomou��­�sngm_{�rsm���r"�+¢�¤ªtomous�­�Axú¥

ForwardBackward

139° 23°

IP

µ�¶h·6¸º¹¼»2½¿¾8¹¼½�À Á�Â0Ã`Ä�Å2Æ!Ç8È¼É�Ê

Ë¿ÌpÍmÎBÏºÐbÑuÒ Ó�ÔÖÕBÌz×BÐbØhÙB×?Ð8Ù0×�ÚwÌzÐ'Û4ÜZÝhÞ"ß�àBÐ_á4â.ãäãäârÕ0å�ælÒ

Ë¿ÌpÍhÎ0ÏºÐ¿ÑuÒ ÓXÜºà0Ý�ÛUÜäÜºÌp×0Ð�ØhÙ0×_Ð8Ù0×_ÚwÌzÐ'ÛUÜäÝhÞ�ß�àBÐ�ÕBåXæ|Ò¦çèß"é8ÝhÙ0ÜºÌpÜºßºÜ6ÝhÞwßºà0ÏºÐ8Ð.êzØ�ëhÐ8ÏºÜ"ÌpÙ_Ø
ì ØhÏºÏºÐ8êpíîÝhÙ0êpë�×BÐ8ÜºÌpÍhÙïØhÙB×lé8Ý�ÚhÐ8ÏºÜ.ØbÜºÝhêzÌp×lØmÙBÍhêzÐUðhñ!ò²ÝhÞuó�ôõÒäâ.Øhé�àïêpØ2ëjÐ8Ï.ÌpÜ�é8ÝhÙ0ÜºßºÏºÎ0é'ß�Ð'×
ÞöÏºÝh÷øÌpÙ0×0Ð'ù�Ð'Ù0×0Ð'Ùwß§êzØh×0×BÐ8ÏºÜ2Ò"â.Øhé¦à|êpØm×B×0Ð8ÏõÌpÜ4é8ÝhÙ0Ü	ß�ÏºÎBé8ßºÐ8×úÞöÏºÝh÷û×0ÝhÎ ì êzÐ'íîÜºÌp×0Ð8×úÜ	ÌzêpÌpé8ÝhÙ
ÜºßºÏºÌpù�×BÐ8ßºÐ8é8ßºÝhÏºÜ4üýæ!Õ0ÕBæ!Ü2þ�ØmÙB×]ÏºÐ'ÌzÙBÞöÝhÏºé8Ð'× ì ëbá4ÝmÏºÝhÙBíîÙ0ÌpßºÏºÌz×BÐ.ÜºÎ0ùBù�ÝhÏºßÖÏºÌ ì Ü2Ò6ÿUà0Ðõßºà0ÏºÐ8Ð
ßèëwù�Ð'Ü.ÝhÞBêzØh×0×BÐ8ÏºÜ�é8ÝhÙ0Ü	ÌzÜ	ß�ÝmÞ ßèÛ§ÝbßèëwùuÐ8Ü�ÝhÞuà0ØhêpÞöíîêpØh×0×0Ð'ÏºÜ2Ô6Üºà0ÝhÏºß�ØhÙB×´êzÝhÙ0Í]à0ØhêpÞöíîêpØh×0×0Ð'ÏºÜ2Ò

�



¦_�En_°Emox�tÄ��uú¤snqm���u �k� nqmÄ�qrszEx���x�tCx�rs{1t¯��r�xo�Ersmot��ku���{�û ��u �k� nqmox"¥�¦_�kn�x�nq�qrsz � ��u"¤sngm5��u �E� nqm
�qrszEx���x�tCx~rs{Xrszkn�xo�krsmot/usz � r�zkn���rszE���ku���{�û ��u �k� nqm"¥H¦_�kn�tC�k��m � ��u"¤sngm/��u �k� nqm/�qrszEx���x�tCx
rs{�t¯��r���rszE���Eus��{�ûP��u �E� nqmox"¥�¦_�Enwxo�Ersmot~�kus��{�ûP��u �k� nqm~��x~v�u � n�r�{�r�zknwÇHÊkÊEÇÉu�z � to�En
��rszk���Eus��{�ûP��u �E� ngm_��xVv�u � n�r�{Zt[��rìÇHÊEÊEÇ®x"¥
¦_�En_usmomouszE�snqv�ngzDtÄrs{�ÇHÊEÊEÇ®xÄusz � ��u �E� nqmox�{�r�m�nqus�­�à��uú¤snqmÄ��xÄx��Er"�_zw��zà¦5u��k��n��1¥�«s¥

¦5us�E��nH�1¥�«hgeÅ/momouszE�snqv�ngzAtVrs{ZÇHÊEÊkÇHxVusz � ��u �E� ngmox�{�rsm�nqus�­�*��u"¤sngm"¥
¡�uú¤snqm « � ¬

ÙVu � ��ykx"��v�ví� ¬s�1¥ � ���1¥ � Ôs�1¥ �� rs{Z��u �k� nqmox	¡���u"¤]nqm ¨ «­� « �� r�{ZÇ®ÊEÊEÇHx	¡���u �E� nqm � ¬ �

Ò1rsm�to�Enìxonqzkxorsmox"ð�ÊEÔhxs¬sÔ�ÇHÊEÊkÇHx/{�u��kmo���gustCn � �D¤��/usv�u�v�ustoxoyíÝÄ�ErstorszE���qx"ð��_�E���­�
��ngmon_rsmo���s��zkus����¤ � nqÛ]nq��r�p1n � {�r�mXtC�kn�ÇH Ä¡�Ý���leng±Ap1nqmo��v�nqzDt�u�mon_ykxon � ¥e¦_�Enq¤Ï�qrszEx���x�t5rs{
«­��¨s�ÏxongzExon®xotomo��pkx�usz � Ôs�s��monqu � rsyEt�pku � x�r�z
ngu��­�àxo� � nA¥ZÅ/����xongzExon�xotomo��pEx�usmon��k��usx�n �
ÛA��u��s�XÕ��'pØrs��¤Ax��������qrsz?�E��usxHmonqxo��xotonqm"¥®¦_�En|>�xotomo��p?pk��to�­�ï��x/�s��t�v usz � to�EnC/?x�tCmo��p
pE��to� �æ��xJ�s��t�v�¥wÒ1rsmJtC�kn?>à�grArsm � ��zEuston � nqtonqmov���zEustC��rszZð�u � r�yk�E��nqûPv�ngtCus�ÄxotomoyE�gtCykmon
��x~ngv�pE��r"¤sn � tor*monqu � rsyEtHto�EnÏx����szku���rs{Ärsmoto�Ers�sr�zkus�U>�xonqzkxonÏxotomo��pEx~us��rszE�cto�EnÏ�1nqusv
us±A��x"¥ìÅ � nou��gnqzDt/xotomo��pEx�u�monì�qrszEzknq�qton � tor*r�zknwmonqu � r�yktHtomou��gnìrszªto�Enwxonq�gr�z � v�ngtCus�
��uú¤snqm"¥X¦_�En�zkûPxo� � n®��xH� �krsxonqz*tor��1n�to�En|>~xo� � n�usz � uwpEûPx�tCrsp*xotomoyE�qtoyEmonJ��xVnqv�pk��rú¤sn �
tor���xors��u�ton�xongzExon®xotomo��pkx"¥���rú��ngÛsnqm"ðAmonq��usto��Û]nq��¤à��usmo�sn~to�Engmov�us��zkrs��x�nà��v�nqusxoykmon � torw�1n
us�ØrsyktìÔs�s�Ünq��nq�gtCmorszExú�_��x�r��kxonqmoÛ]n �2� yEnctorïto�En
	 �qrsv�v�rsz��ïpkûPxotorsp � nqx����szZ¥ï XÛ]nqmo¤
rstC�knqm�xongzExon�xotomo��pà��xV�qrszEzknq�qton � torwmonqu � rsyEt�pEu � x_rsz
tC�knl/cxo� � nA¥�ÍeuspEus�q��to��Û]nH�­�Eusmo�sn
� ��ÛA��xo��rsz*mongu � rsyEt���xVnqv�pk��rú¤sn � torwmonqu � rsyEt�x����szku���x�{�morsvÉùErsustC��zE�wxotomo��pkx"¥
¦_�En�ËZÅ�«/{�mor�zDtonqz � ¡�Êkl_� �k��p�v�uszDyE{�us�qtoyEmon � �D¤cl¯ÇH ÈÅ�Êí��z�
/r�mo��u"¤
��xVyExon � tor

monqu � rsyEtÏxo���szEus��x�{�morsv Ç®ÊEÊEÇHxú¥�l¯t��qrszEx���x�tCxJrs{�pkmonqusv�pE����°Enqm"ð�xo�Eusp1nqm"ðex�usv�pE��n8¡s�Ers� �
usz � uszEus��r��
vÏyE��to��pk��ng±Anqm"¥JÅ�p1nqus�A��zE�
to��v�nÏr�{�«�t ÷ ��xH�­�ErsxongzZ¥~l¯t®�Eusxà«­�s¨
mongu � rsyEt�­�EuszEzknq��x�usz � �wË�Å�«~�­�E��pEx�usmon�pkyEt�rsz*uw�D¤D�Emo� � �qusm � tor�monqu � r�yktVÔs�s�à�­�EuszkzEnq��xVrs{
uwÇHÊEÊkÇw¥D¦_�En®zDyEvÏ�Øngm�rs{5torstous��monqu � rsykt��­�EuszEzknq��x�rs{Zto�EnHÊkË�Ç ��xV¨1«¦x��s�1¥
ÙVu � ��usto��rszªtCrs��nqmouszE�gn���x~v�ngu�x�yEmon � torí�ØnìmonqusxorszEus�k��¤ª�srAr � ¥Jl¯zæpkusmotC���qyk��usm"ð�to�En

v�nqusxoykmonqv�nqzDtox�xo�Erú� to�Eust/xo���szEus��û tCrsûPzkrs��x�n~mousto��rsxHusmon�nq±DpØng�qton � torw�1nÏ�smonqustonqm_to�Eusz
«­�wykp�tor*«­�s�Ä�Dmou � rs{5mou � ��usto��rsz � r�x�n~torw�1r�to�*Ë�Å�«Husz � ÇHÊkÊEÇl� �'� ¥
¦_�En��Eus�­�snqz � nq��nq�qtomorszE���qx5�qrszExo��xotoxZrs{ku®xo¤Ax�tonqv rs{kùEusxo�ÏÅ/ÇwÍexV��uszEus��rs��û tCrsû � ���s��tou��

�qrszDÛsnqmotonqmoxú�Cð�ÇHÊkÝXxÜ� � ���s��tCus��xo���szEus��pEmorA�gnqxox�r�moxú�/usz � Ò5Ý!a�Åë��°Eng� � pEmors�smou�v�v�us�k��n
�su�ton?usmomou"¤��C¥2¦_�En*ÇHÊEÝÆpkmor"ÛD� � nqxw�qrsv�v�rsz�v�r � n�zErs��x�n*xoyk�Etomous�qto��rszeð � ustouªxopEusmoû
xo��°E�qusto��r�z usz �ª� ustouí{�rsmov�ustotC��zE�*ustJmoustonqxJyEpªtor?�s�s����oA¥ìÇHustouÜpEmorD�qnqxox���zk����xÏÛsnqmo¤
ùEnq±D���E��n~�_��to�?tC�k��xVusmomouszE�snqv�nqzDt"¥
Ò5���syEmonà�Ø¥ ��xo�kr"�_x�to�Enc��v�pEus�qt~pkusmou�v�ngtCngmJmonqx�rs��yktC��rszExJ{�rsm~�ítomous�­�Ax~nqÛ]nqzDtox�rs�Eû

tou���zEn � {�morsvÉ�qrs������xo��rsz � ustouÏusz � �qrsxov���� � ustCuw��z��0/cusz � >D¥e¦_�En�monqx�r���yEto��rszc��x
q * �����?Ôs¬B�A��¢ 1 x���z i���k�� � t�vÓ��{�rsm��B/��
q * ¬mx��?�s�B�A��¢ 1 x���z�� ��k � � t�vÓ��{�rsm]>D�

�_�Enqmon~to�En�yEzE��tVrs{ZtC�knHv�rsv�nqzDtoyEvû¢c��xGa�nqËG�sñg¥

Ô



R-Phi Impact Parameter Resolution for 2 tracks events
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Z Impact Parameter Resolution for 2 tracks events
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Plot Area Total/Fit
    13428. / 13428.

Func Area Total/Fit
    13390. / 13390.


Fit Status  3

E.D.M. 1.198E-07


χ
2
=    38.7 for  50 -  3 d.o.f.,
 C.L.= 79.9
%

Errors
 Parabolic                     Minos

Function  1
:
 Gaussian (sigma) - QUICK

AREA
   13390.
 ±
   115.7
 -
      0.
 +
      0.

MEAN
  7.91787E-04
 ±ì 
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 -
      0.
 +
      0.

SIGMA
  9.80078E-02
 ±
  6.1629E-04
 -
      0.
 +
      0.
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ÍSå��çæè Í D1£ª= ° °° Íp¤\¦ °° ° Í­é4êë ÍÏ»�� · Ô�Ñ
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