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Figure 19-52 ATLAS sensitivity for the discovery of a Standard Model Higgs boson. The statistical significances
are¾ plotted for individual channels, as well as for the combination of all channels, assuming integrated luminosi-
ties
¿

of 30 and 100 fb-1.À Depending on the numbers of signal and background events, the statistical significance
has
Á

been computed as S/ or using Poisson statistics. In the case of the H →Â WW*
Ã

channel, a systematic
uncerÄ tainty of ±5%

Å
on the total number of background events has been assumed (this uncertainty has been

consideredÆ here, since no mass peak can be reconstructed and the Higgs boson signal has therefore to be
demonstr
Ç

ated from an excess of events).

1

10
È

10
È 2

10
2

10
3
É

 mH (GeV)

 S
ig

na
l s

ig
ni

fi
ca

nc
e

 H  →  γ γ Ê
 WH, ttH (H  →  bb)
 H   →  ZZ(*)   →  4 l

 H   →  ZZ   →  llννË
 H   →  WW   →  lνË jjÌ
 H   →  WW(*)   →  lνË lνË

Total significance

 5 σÍ

 30 fb-1

 (no K-factors)

1
Î

10
Î

10
Î 2

10
2
Ï

10
3
Ð

 mH (GeV)

 S
ig

na
l s

ig
ni

fi
ca

nc
e

 H  →  γ γ   +   WH, ttH (H  →  γ γ )
 WH, ttH (H  →  bb)
 H   →  ZZ(*)   →  4 l

 H   →  ZZ   →  llννÑ
 H   →  WW   →  lνÑ jjÒ
 H   →  WW(*)   →  lνÑ lνÑ

Total significance

 5 σÓ

 100 fb-1

 (no K-factors)

B
Ô

Õ×ÖÙØ�ÚÜÛÞÝßÚáà�â.ã�ämåçæ�è�éDêçë@ì�íVî]ï§ð²ñhò
èwé)êçë@ì�íVî�ó�ð1ô
õmö�÷�ø@ù�ú�û�üQý�ý�þ ÿ ��� ì
� ë��çè��
	�� Õ�
�Ø�û�üQý�ý�þ�ú�������������ü
��ý������$ü
�1ø²û�üQý�ý�þ�ú����

 "!$# %�&(')%+*+,.-0/
132547698;:.<>=@?7A)B�1CA>DFE7G+HJI ÕLKNMPORQ3S 13254UTLVRWYX[Z�\�];^`_ba�^dc5e9f�gFh@ikjmlon0pq67r

ftsvu Mqwyx z�x|{Ux }~w���x$��� ����� �C������x �C�������R��� �C�>�+�;�;� ?(���+����T9lk�;�9h�� �¢¡P£¢¤+¥¦�qeU§��
¨9©7ª T+¥vf(E;G¢�P«¬g®­+eo�v¯9°ve ¨²±t³²´ TµE²G7H ��¶ ?(·7E G7H¢TP¸º¹7»;¼ S+½v� �F¾U�
sk¿�ÀkÁ²ÂvT®ÃUÄ�Å;E7GvT ±�Æ T�Ç�È7É7Ê�Ë0ÌµH M7Í ¨ s w�x zÎx Ï3�RÐÒÑ�ÓR�3x }~w�� TµE�GvT ±�Æ TUÔ²Õ×Ö
Ø�Ù;Ú M i�Û ÙtÜ £²TqËÝÌmHºrºÞ�ß Í T®Ã�Ä+Å E GºT;¤tà�á×â�Õ Ø(Ù²Ú TLãbä+TµÈ�¾kå�æ � ?q· ç V�è
A)B�1CA>DéE G7H¢T ½v�o� ê7ë Ttìväºe ¨ s

í�îoï � u�ð ©7ª � i�Û ÙtÜ £²T®ÃUÄ+Å;E7G.��r¢­ �Uñ ?.i(Û ÙtÜ £v¤�à�áòâ�Õ Ø(Ù²Ú
ó ¶ ?7­ke �;¶ ?µ· I ÕLôRQ
õ Â õ Âkö7÷×eµfLgùø ¨ fPú7ûküký;þ � uvi�Û Ù9Ü £ Sk� =0f �®ÿ�� ó�� §qÌ��0? ±+Æ M 2 � �R� �

��� T ±UÆ T
	 u���
 � l²�U�9h ¶ ?µ·Ý­�= � ©²ª ¥J�5E²G��L? ±;Æ 6¢Ç�È²É�Ê�Ë�Ì9H@e S��
� 6Li(Û ÙtÜ £ºTPË�Ì rvÞ�ß Í T�ÃUÄkÅ;E7G.�kr�­ � g�·®Ã�Ä7ÅvT ©�� E;G¢�or.­ � gùË.ÌµH S
���FB�I�� Ó � � �[ÓRÑ�wyÐ � Ñ���� � B�� ��w���Ï � � ��w�Ñ�Q eÝ4�DN4�I[4 ����ÏCÓ Ð w D ��Ñ � � 4 Ï3�R�)��wYÑ�Q e M âoÖ � Ù�! ´ T×i
Û ÙµÜ £®Ë.Ì�H;å�æ � ?(·Ui�Û ÙPÜ £ â�Ö"� Ù 6�# ¨ s S �%$th+È�I'& ()&+*0V-,$W KRQ 6 S/.10 4�I .Îw���� ��� � 2Rw
043 ����w 4 Ï � � ��w�Ñ�QYM65
7�8 ÅºTmð¢f�9k£;:"<�=?>?@�È I[VA,$W K *B& ()&C*EDA, 
�Qd�9S BGFé4�I[B Ï � � F �H� 4 Ï � �F�
��w�Ñ�Q ó :�å®= ?(·

 "!�I %�&(')%+*+,.-0/KJ�LNMPOEQSR�TVUXWBY &�Z\[
13254+ú+û¢67r;ftsòi(Û ÙoÜ £²T^] ± �
_V` S®½ � ft·0¯µ°vea�L? b\c�°%d\eUT^f�g�h Ù :PTP�
� ó ¿�À�$�@�âé£U��ikj � f.?(· Í T\l � u�i®Û ÙtÜ £ S E7G7H¢T � å ��mEn ?+­7e � �po n®�
÷ �^q �0?q· ¨7± óBr s M iPÛ Ù®Ü £oËÝÌmH S 	�o;È�698;:Ý<�=.s7rò§ M iPÛ Ù®Ü £U�µð0f D�s-t

O



ATLAS

A Toroidal Lhc ApparatuS

S.C. Air Core
Toroids

S.C. Solenoid

Hadron
Calorimeters

Calorimeters
Forward

Muon
Detectors

EM Calorimeters

Inner
Detector

Õ KÙØ�ÚÜÛ Ý Úçà â1ã�ä×� u��

v � ËÝÌw�0?+­Ue ó ��� ?(· ¨ å ¨ M�x\y e ¨ skå � §�T9ð f{z ª � �|>tát��¡~}9£�: ó��\� �
? ±kÆ M �J�bT�d�evT~l å0æ�b\cv°76���� � d�e²���U�{�7ß×Ìw�v­Ue ó\� � ��¶ ?(· iqÛ ÙtÜ £
âkÖ?� Ù%��� £k� Ù S;M
�
� � ?vi(Û ÙtÜ £²T���� � ÃUÄ ÅX��� �{��� M d�e�T �\� ���v�®« gtu
T �U¶ ?µ·9BGF 4²T r+åo= ? 9�£�:"<�=?>�@+Èk¾�6 S;M õ Â õ Â\� �
� 6vÞ7?qð�z ª TµÁ;ÂvT^� 7
óV�~� <>=.sºfº?µ·\hk£knºÔµh0Õ+lLi�Û%$ Ù l���£76vÞ.§ ��� u7æ�= ± i®Û Ù®Ü £oËÝÌµH¢T^9U£
:���= >�@ È;¾U67rk�0?m�S> át�²¡~}9£�:�$ Ù âb�{¡¢Dé6{£���·
¤w¥ T7­7e �o� 6�Þ.§ M 97£�: �V=�>¦@òi�Û Ù®Ü £ âoÖ§� Ù��V� £;� Ù 6 S B Ï � � F �H� 4 Ï � � ��w�Ñ

�^¨ ´ �×?+­+e ó�© G.<>= ± ·
B Ï � � F �H� 4 Ï �R�)��wYÑ 6�# ¨ s ¤ þ�TUÞ g � ��ª ó ¶ ?(·
V-«�¬-¬A­ ¤�¥ T®ð0fmË0Ì^®\¯
D-« õ Â õ Â+ö�÷vT~°\±�±~²KD K �C� Þv§?³.f ÿ���´¶µ °�±9¾¶·
Ö «NVH¸d24¹ºsR\�]t_ùT®ðVz ª � 7 Á;ÂU6w# ¨ s^»�¼ ó\½~¾ ¨ � f

ô



2
¿
4

6
À
8
Á

10

12 m

0
Â
0
Â

Radiation shield

MDT chambers
Ã

End-cap
toroid
Ä

Barrel toroid coil

Thin gap 
chambersÅ

Cathode strip
Æ
 chambers

Resistive plate chambers

14161820 21012 46
À

8
Á

m

Õ OÙØ ÚÜÛ Ý Úçà�â.ã�äXú��ÈÇÊÉ)ËÍÌ�Î6Ïù� u��

� z { ÐÒÑÔÓCÕ×ÖÙØ aÛÚ ÜÝÚ
Ñ � �[w IÞ¸d24¹ºsR\�]9_Ûß/­ Q 
 ,$VAß Ö D-, ô ß Ö DA,$V�à.VRWy^`X-ß?¬ DA,�á�à0VRW�^�XÛß ô VA,�D�à0VRWy^`_Ûß ô

¡âD Ø7éäã§åÍæ �§ç{è äaéÍêaë�ì1í^îpï1ð ñ¦ò �wó4ôaõwö�÷ùø+ú uHuAû%ü ý�ü'ûÿþ ú 	��


 « A)B�1CA>Déú7û¢T�������± V W�� ¤
¥ åUä@VH¸d24¹ºsR\�]t_ùT®ð 5�7 ¼�$
	�h;ü�ý²þ � T��kG ¨;± Ä�

K «�� D��������²Ì ¨ T��U: © ª V ��� � ª

 "!�� ��� ��!

" F$#�%(Å�&�'�D)(*()(+��,�-.'0/�132�4)(*()5+�31.687�9;:;<�=;>3?�@�A;B�C
D
E�FG70HJI*()K*L)#NMPO)QSR
TVUXWZY\[^]J_ -a`cb.d�I�e.f
gh2GI*ikj*l TPm Uonp[�q
rhs `tbvu
w�6�fc20xzy^{�|�7J4)(*ikj*l TPm Uon}Y�~������
7��0��`;�8� s `�b.d��8�^7����G��g8��%�'�#��\���8����� s `�b�d�ev��6��;& s `tb0�0����� �
'�¡;¢^%�£¤2z6^f¥b.d;¦�§8'�¨ª©�«�¬�­8'G¨¯®°7²±���H�³�b.d

" x " K "µ´
¶\j)l TPm UXn l�·¹¸ n}Y ®*L ®*L I)®*4
" W ¸ º m UXn l�·¹¸ n}Y ( ( ®)L
l»·P¸ nZY ®*L ®*L 4)©*©
#¼MPO*Q TVUoW}Y I*®)4 I*®)4 L ´ 4

©



Chambers
Chambers

Chambers

Chambers

Cathode Strip
Resistive Plate

Thin Gap

Monitored Drift Tube

½¾

¿

¨ ´*À�ÁÃÂ$ÄÆÅzÇ.È�É�Ê�Ë\Ì�ÍÃÄaÎ

ÏÑÐ�Ò Ó.Ô�Õ×Ö^ØhÙ

9
:G<�=8>3?²@�A;B�C�D�E�F¥7�Ú�³�H q�r�s `�g "µÛ #8'Ü#µ�+���37��Ý-Þ`cbÞß¥7�à r�á�â�ã²ä
³�å�æG%0f3b;�²% ã
ç
è�é b ê�ë [ fGb.d
ì;%
g�í q�rhs `�g "µÛ #�' ����î�ï �����;`;��� ã�ä
ð d��8�
ñcò�ó�ôGõcöa?�÷ n}UoYZn «²ø°ùÃú n}UoYZn «û·�Rüº U · n Oý· UznZUXYZn «¤þÿj Y QÞ¸�þ W O�� n}UoYZn 6Gf3b.d�ø°ùÃú nZUXYZn «
·�Rüº U · n Oý· U.nZUXYZn 7�ÚG³�H�ó�9�����7�� é b	��w�
 ã «�ô¥õ�ö�?G÷ nZUXYZn 78Ú8³0H�ó�ô¥õ�ö�?G÷ ã «
þ j Y QÞ¸�þ W O�� n}UoYZn 7;Ú8³�H8ó��
����� ��ì�������
�«�à r ����w�
 ã ì.`���`���õ�� é b.d
5���7��;g �.H�! 4#" ú � î%$�s �'& Û)( ã xV©)(*QSj i l m UXY � �G� é b�g�í
« î�*�+�,.-./�0�1 õ��2 [ ê�ëÝ� , b�d3 754�687���õ��z7�Ú�³�H;ó;�%���8�^«�����
 ã �¥õ9� é b�g�í×¶ W ¸;: n n l TVU þ M¹O*Q TVUXW ã�<�= �
g�4�6�7>�@?�A8B�w �DCFE [�G � , b�d
�
C�D8ó��^�3õ.��? 1'HJI � -8/ « 1 õ�� 2 ��F�KÝ��«�4�687���õ��û7�Ú�L�bM4�687 ��?�A8B
w �@C8E>� á�N ��«�ì��@
FO�P5Q ã�ä ��g0d
ÏÑÐSR T
UWV3Ö�X9Y
I[Z�68ó]\_^ ( «M`a&b\c`edgf.hG�8i�j�k¥7 ] ³�H�lFm�g;d
4aZ�6
ó��8npo ,rq ¸ WZU þ M¹O*Q TVUXW ��à r�s�t 7 ] ³0H�upv é b;�;����78«��;C�D�6 = ³Gb ¶ W ¸;: n

®
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