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LHC SM & MSSM Higgs

- SM nggs Search strategies

~ bb 90 <my, <120 GeV/c?
- H- vy 100 < my <140 GeV/c?
- H_ZZ*_. 4F 130 <m, <200 GeV/c?
- H- WW_ Ivlv 140 <m, <200 GeV/c?
- H- ZZ - 4% 200 <my <750 GeV/c?
- H-ZZ - 2IF+2v 05 <my< 1.0 TeV/c?
- H- WW- Ivjj my ~ 1.0 TeV/c?

- MSSM Higgs Search Channels
- h,H - bb,yy, and in association with W/Z
- tth - IFyy
- hH - ZZ* or ZZ - 4l*
- hHA - 1T - F+ e+ Eo
e+l +ET
S TP+ T+ B
- hHA - uu
H*_ tvfrom tt
O regions of sensitivity in (m,, tanp)
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CMS
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Total Waight : 14,500 t.
Overall diameter: 14.60 m
Overall length : 2160 m
Magnetic field : 4 Tesla
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- Inside of the 4T Solenoid Field

- Pixels: 2 Layers everywhere

- Inner Si Strips: 5 Layers and 10 disks/end
- MSEEs—btayersand-t-diskstend——

- Quter Si Strips: 5 Layers and 9 disks/end

- EM Calorimeter: PbWO, crystals w/Si APD's
- Had Calorimeter: Cu+Scintillator Tiles
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CMS Tracking
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System | Description | Area Resolution (m) | Charels | ) coverage
] g Jorm |19 | (proximate)
Si Pixels | 2 Barrel layers | 015025, | 10-15 | 1015 | 36 A5

minrn |47 - 711an |and0.38
adlog [ Geks/end | 007/disk | 1520 | 1520 | 12 1525

S 5 barrel layers | ~38 12-20| 2060 | 27 +14
Ships | L11215DS
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Material

1 ¢
0.9 f_ Bl Beam Pipe
- Pixel detector system
08 = [ Silicon detector system
- [ MSGC detector system
0.7 — )
- L Air
0.6 [
><O 0.5 i—
04 [
0.3 f—
0.2 [
0.1
0 O 025 05 075 1 125 15 175 2 225 25
n
o/pr~ 15+ p;00.5) % In| < 1.6
—~ 4.5 ¢ Vp % when combined w/p detectors
o/pr~ (60 p;:100.5) % In| ~ 2.5

prin [TeV/c]
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CMS p- Resolution
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CMS EM Calorimeter

3045 mm (IP_to End BarreL 125 mm
Eta = 1479
HB —
-
_—
|.— “Fta = 1653
dada -
ZER=E =
S e8| o o= es
IREF -
™ \ - T Bt = 30
o : ‘ /:4:/
e B I
3170 mm 730 mm
Parameter Barrel Endcaps
Pseudorapidity coverage In]<1.48 1.48 <h|<3.0
ECAL envelope:ifner outer[MM] 1238, 1750 316, 1711
ECAL envelope: gner Zouter[MM] 0, 3045 +3170,+3900
Granularity:An x A 0.0175x 0.0175 0.0175x 0.0175 to 0.0% 0.05
Crystal dimension [mA) typical: 21.8x 21.8x 230 24.7%x 24.7% 220
Depth in X 25.8 24.7
No. of crystals 61 200 21528
Total crystal volume [ 8.14 3.04
Total crystal weight [t] 67.4 25.2
Modularity 36 supermodules 4 Dees
1 supermodule/Dee 1700 crystals (20 ip, 85 inn) 5382 crystals
1 supercrystal unit - 36 crystals
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H- vy

CMS em calorimeter resolution

Contribution Barrel (n =0) Endcap = 2)
Total stochastic term 2. 7% 5.7%NE
Total constant term 0.55% 0.55%
Total noise (low luminosity) in £ 155 MeV 205 MeV
Total noise (high luminosity) inf 210 MeV 245 MeV
8000 |
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T )
= 7000 |- =
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o o
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a) myy (GeV) b) myy (GeV)

- 130 6GeVH - w100 fb
- CMS o < 16eV if can id Higgs vertex
- ATLAS on the order of 1-2 GeV resolution
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H - ZZ* - 4e

CMS full GEANT simulation of
H(150 GeV) --» ZZ*--> 4e
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4u 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

Trigger lirks and | Detecior cantrol |

Timing nalwark. Dalaclor Links
Level 1 ,,[ Detacter Frontand ]—l

Trigger
Readout Units
DAGFEEIGDMMISI* |
Evant Event bulld ar Contrels I
|Fﬁaa:|c-u1 Link=

Manager Raadou! et
Event Filtar Units

| Data Flow Comlrol |

p—

y,

|
Farm Fa=l Eiglu= I [

| Farm Somral |
D3 aondnal

Computing Services

“o—

CMS data acquisition main parameters
Average eveni size =1 MBye
Level-1 Maximum trigger rate 100 kHz
No. of Readout uniis (200-5000 B yie/event) 1000
Event builder (1000-1000 switch]) bandwidih =500 Gbil's
Eveni filler computing power =5-10"MIPS
Dawa production = TByie/day
No. of readoul crates = 300D
Mo. of elecironics boards = 10000
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CMS SM Higgs

CMS
Standard Model Higgs

105 pb-1

H-o WW - Z2vv

Y+ =2 jets i:
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ATLAS

huan Daiectors Electromagnetic Caborimetsrs
: i
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Hadronic Calorimeters
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ATLAS Inner Detector

Barrel
patch panels

Services
I

il mmnmmnnmmnmmm“m||mnn|m|m|m|\|

| T T, 1 —
[ S T E— Beam pine
| |

[/ P Y \‘
i wwmwm —=—V|I[l \HHHH\H\HHHH\H
Y
Pmeb SCT
System Description Area Resolution Channels n coverage
2
[ o(re o(rz) (106)
Pixels 1 Replaceable | 0.2 12um [66um |16 +2.5
Barrel layer
2 Barrel layers | 1.4 12 66 81 +1.7
5 end-cap 0.7 12 77 43 17-25
disks per side
Si Strips | 4 barrel layers | 34.4 16 580 3.2 +1.4
9 end-cap 26.7 16 580 30 14-25
wheels per
side
TRT Axial barrel 170 01 +0.7
(36 straws | straws
per track) [ Radial end-cap 170 0.32 0.7-25
straws
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ATLAS Calorimeters

EM Accordion
Calorimeters

Hadronic Tile
Calorimeters

Forward LAr
Calorimeters

Hadronic LAr End Cap
Calorimeters
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ATLAS Muon System

Cathode strip

Resistive plate chambers

chambers

Thin gap
chambers

P 2

Monitored drift tube
chambers

Monitored Drift Tubes (most of the n range)

- ~80 pm resolution/wire in bending direction
Cathode Strip Chambers (2 < [n]| < 2.7)

- high granularity for innermost, high-rate planes
Resistive Plate or Thin Gap Chambers (|n|< 2.4)

- identify bunch crossing

- trigger w/ well-defined pt cutoffs

- orthogonal track coordinate to 5-10 mm resolution
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ATLAS Trigger & DAQ

Interaction rate
~1 GHz CALO MUON TRACKING
Bunch crossing
rate 40 MHz
Pipeline
LEVEL 1 memories
TRIGGER
< 75 (100) kHz >¢ * *
Latency < 2.5 pus Derandomizers
| | | .
- Readout drivers
Regions of Interest (RODS)
LEVEL 2 Readout buffers
TRIGGER (ROBs)
~1kHz
Latency 1-10 ms Event bunder

Full-event buffers
and
processor sub-farms

EVENT FILTER
~ 100 Hz

904

Data recording
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ATLAS H - ZZ - 4]
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ATLAS SM Higgs
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ATLAS MSSM Higgs
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Conclusions

» Hadron Collider Experiments are
capable of both discovery and precision
measurement

»  The current planned Tevatron and LHC
experiments are designed to handle
huge data rates and track densities.

- These experiments are poised to make
a wide range of significant discoveries
and measurements

- These are exciting times
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