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THE LHC
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LHC SM & MSSM Higgs

� 60�+LJJV�6HDUFK�VWUDWHJLHV
� +�→�EE          ����≤�P+�≤�����*H9�F�

� +�→�γγ         �����≤�P+�≤�����*H9�F�

� +�→�==→��O±         �����≤�P+�≤�����*H9�F�

� +�→�::→�OνOν        �����≤�P+�≤�����*H9�F�

� +�→�==�→��O±         �����≤�P+�≤�����*H9�F�

� +�→�==�→��O±����ν  ������≤�P+�≤������7H9�F�

� +�→�::→�OνMM        � P+�a�����7H9�F�

� 0660�+LJJV�6HDUFK�&KDQQHOV
� K�+�→�EE�γγ , DQG�LQ�DVVRFLDWLRQ�ZLWK�:�=
� WWK�→�O±�γγ 
� K+�→�==�RU�==→��O±
� K,+�$�→�ττ →�O±���π�±���(7

�����������������������������→�H���µ���(7

����������������������→�π�����π�����(7

� K,+�$�→�µµ
� ��Η ±�→�τν IURP�WW
⇒�UHJLRQV�RI�VHQVLWLYLW\�LQ��P$��WDQβ�
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CMS
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CMS Inner Detector

� ,QVLGH�RI�WKH��7�6ROHQRLG�)LHOG
² 3L[HOV����/D\HUV�HYHU\ZKHUH
² ,QQHU�6L�6WULSV����/D\HUV�DQG����GLVNV�HQG
² 06*&V����/D\HUV�DQG����GLVNV�HQG
² 2XWHU�6L�6WULSV����/D\HUV�DQG���GLVNV�HQG
² (0�&DORULPHWHU��3E:2��FU\VWDOV�Z�6L�$3'·V
² +DG�&DORULPHWHU��&X�6FLQWLOODWRU�7LOHV
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CMS Tracking

5HVROXWLRQ��µP�6\VWHP 'HVFULSWLRQ $UHD
>P�@ σ(Uφ) σ(U])

&KDQQHOV
�����

η�FRYHUDJH
�DSSUR[LPDWH�

��%DUUHO�OD\HUV
����→������FP

����������
DQG�����

����� ����� �� ±���6L�3L[HOV
Q�LQ�Q
DQDORJ ���GLVNV�HQG �����GLVN ����� ����� �� �������

��EDUUHO�OD\HUV
/��/��/��'6

a�� ����� ����� ��� ±���

��PLQL�GLVNV�HQG a� ����� ����� ��� �������

6L
6WULSV
,QQHU

���GLVNV�HQG
(&��(&���'6

a�� ����� ����� ��� �������

��%DUUHO�OD\HUV
/��'6

a���� �� �� ��� ±���6L
6WULSV
Outer ��GLVNV�HQG

/��/��'6
a�� �� �� ��� �������
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Silicon Tracker*

3L[HOV�QRW�VKRZQ
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Material
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CMS pT Resolution

 σ�S7�a�����•�S7⊕���������� _η_�≤����
����→�����•�√S����ZKHQ�FRPELQHG�Z�µ GHWHFWRUV

σ�S7�a�����•�S7�⊕������� _η_�a����
�S7�LQ�>7H9�F@
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CMS EM Calorimeter

Parameter Barrel Endcaps

Pseudorapidity coverage
ECAL envelope: rinner, router [mm]
ECAL envelope: zinner zouter [mm]

|η| < 1.48
1238, 1750
0, ±3045

1.48 < |η| < 3.0
316, 1711

±3170, ±3900

Granularity: ∆η × ∆φ
Crystal dimension [mm3] 
Depth in X0

0.0175 × 0.0175
typical: 21.8 × 21.8 × 230

25.8

0.0175 × 0.0175 to 0.05 × 0.05
24.7 × 24.7 × 220

24.7

No. of crystals
Total crystal volume [m3]
Total crystal weight [t]

61 200
8.14
67.4

21 528
3.04
25.2

Modularity
1 supermodule/Dee
1 supercrystal unit

36 supermodules
1700 crystals (20 in φ, 85 in η)

–

 4 Dees
5382 crystals
36 crystals
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H→ γγ

� ����*H9�+�→�γγ ����IE��

² &06 σ  <  ��*H9�LI�FDQ�LG�+LJJV�YHUWH[
² $7/$6�RQ�WKH�RUGHU�RI�����*H9�UHVROXWLRQ
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&06�HP�FDORULPHWHU�UHVROXWLRQ
Contribution Barrel ( η = 0) Endcap (η = 2)

Total stochastic term 2.7%/√E 5.7%/√E

Total constant term 0.55% 0.55%

Total noise (low luminosity) in ET 155 MeV 205 MeV

Total noise (high luminosity) in ET 210 MeV 245 MeV
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H → ZZ* →  4e
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4µ Event
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Muon System
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CMS Trigger/DAQ

– 40 MHz crossing rate ⇒ 1 GHz interactions

– < 100 kHz L1 rate

– < 10   kHz “L2” rate

– < 100 Hz L3 rate to storage medium
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CMS SM Higgs
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ATLAS
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TRT

Pixels SCT

Barrel
patch panels

Services

Beam pipe

ATLAS Inner Detector

5HVROXWLRQ6\VWHP 'HVFULSWLRQ $UHD
>P�@

σ(Uφ) σ(U])

&KDQQHOV
�����

η�FRYHUDJH

��5HSODFHDEOH
%DUUHO�OD\HU

��� ���µP ���µP �� ±���

��%DUUHO�OD\HUV ��� �� �� �� ±���

3L[HOV

��HQG�FDS
GLVNV�SHU�VLGH

��� �� �� �� �������

��EDUUHO�OD\HUV ���� �� ��� ��� ±���6L�6WULSV

��HQG�FDS
ZKHHOV�SHU
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���� �� ��� ��� �������

$[LDO�EDUUHO
VWUDZV

��� ��� ±���757
����VWUDZV
SHU�WUDFN� 5DGLDO�HQG�FDS
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��� ���� �������
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ATLAS Calorimeters

Calorimeters

Calorimeters

Calorimeters

Calorimeters

Hadronic Tile

EM Accordion

Forward LAr

Hadronic LAr End Cap
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ATLAS Muon System

� 0RQLWRUHG�'ULIW�7XEHV��PRVW�RI�WKH�η�UDQJH�
² a���µP�UHVROXWLRQ�ZLUH�LQ�EHQGLQJ�GLUHFWLRQ

� &DWKRGH�6WULS�&KDPEHUV������_η_�������
² KLJK�JUDQXODULW\�IRU�LQQHUPRVW��KLJK�UDWH�SODQHV

� 5HVLVWLYH�3ODWH�RU�7KLQ�*DS�&KDPEHUV���_η_≤�����
² LGHQWLI\�EXQFK�FURVVLQJ
² WULJJHU�Z��ZHOO�GHILQHG�SW�FXWRIIV
² RUWKRJRQDO�WUDFN�FRRUGLQDWH�WR������PP�UHVROXWLRQ

chambers
chambers

chambers

chambers

Cathode strip
Resistive plate

Thin gap

Monitored drift tube

~46 m
eters
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ATLAS Trigger & DAQ

LEVEL 2
TRIGGER

LEVEL 1
TRIGGER

CALO MUON TRACKING

Event builder

Pipeline
memories

Derandomizers

Readout buffers
(ROBs)

EVENT FILTER

Bunch crossing
rate 40 MHz

< 75 (100) kHz

~ 1 kHz

~ 100 Hz

Interaction rate
~1 GHz

Regions of Interest Readout drivers
(RODs)

Full-event buffers
and

processor sub-farms

Data recording

/DWHQF\�������µV

/DWHQF\������PV



CDF

DD

    ATLAS

J. Incandela - Academic Lecture - Fermilab Jan. 19, 2000 slide 59

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

 H   →  ZZ   →  llνν
 H   →  WW   →  lνjj

 H   →  WW(*)   →  lνlν

Total significance

 5 σ

 ∫ L dt = 100 fb-1

 (no K-factors)

ATLAS
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ATLAS MSSM Higgs
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Conclusions

� +DGURQ�&ROOLGHU�([SHULPHQWV�DUH
FDSDEOH�RI�ERWK�GLVFRYHU\�DQG�SUHFLVLRQ
PHDVXUHPHQW

� 7KH�FXUUHQW�SODQQHG�7HYDWURQ�DQG�/+&
H[SHULPHQWV�DUH�GHVLJQHG�WR�KDQGOH
KXJH�GDWD�UDWHV�DQG�WUDFN�GHQVLWLHV�

� 7KHVH�H[SHULPHQWV�DUH�SRLVHG�WR�PDNH
D�ZLGH�UDQJH�RI�VLJQLILFDQW�GLVFRYHULHV
DQG�PHDVXUHPHQWV

� 7KHVH�DUH�H[FLWLQJ�WLPHV


