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The CMS detector

The Compact Muon Solenoid (CMS)

SUPERCONDUCTING CALORIMETERS
Onion Stl‘uctu re COIL ECAL Scintillating PbWO , HCAL Plastic scintillator

Crystals | - | copper

*Lracker ==
eCalorimeters | ovenidameter: 15m |, /RSt —

Overall length : 21.6 m

Muon System Magnetic field : 4 Tesla [{™

IRON YOKE

Precise
tats. SR ] MUON BARREL
€, W, Y, Jets, T . — s | =gt
Efficient Drift Tube Resistive Plate Cathode Strip Chambers (CSC )

Chambers (DT) Chambers (RPC) Resistive Plate Chambers ( RPC)

b tagging, T detection
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SUSY spectroscopy

Gluino, sbottom and squark reconstruction

P

reconstruction starts with 3.’ — /-y,

L2 2-body decay: Sharp edge in M(ll) M“‘U
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SUSY spectroscopy

Example of sparticle reconstruction at “benchmark point B”
bottom

‘ ‘ _ Squark
E(ll) > 100 GeV o Eree o \ 3 - =
' Mean st.e O a0 @ susy g o
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u na L
Generated masses: Epjor 1 > 250 Ge 10 fb! g B ammen
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10 . SM ©
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Generated squark masses:

B sm

M(d, )=M(s,)=778.0 GeV
M(u, )=M(c,)=773.9 GeV

Generated g mass
20 400 600 80 100 595.1 GeV

M(%:bb) (GeV)
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Future accelerators — expected number of
detectable SUSY particles

J.Ellis et al.,hep-ph/0303043
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Post-WMAP Benchmarks

LHC
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CLIC 5 1eV

complementarity
between electron and
hadron colliders
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The main LHC aim is to discover Higgs particles
-there is ambiguity between h and Hg,, - but if a charged Higgs
is found = SUSY is established

Charged Higgs observability in CMS

e pp — tH H = w, t— qgb ) 30 pp — tH H = w, t—= qgb |
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¢ 25 F H=
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Figure 3. H and A particles with small mass difference.
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PARALESD 5

Table 1

CoM energy (TeV) 0.4
P energy (GeV) 16
P/bunch 2.5x%x 10"
Bunches/fill 4
Rep. Rate (Hz) 15
Vi 240
P power (MW) 4
]J/bUﬂCh - 7% 1012
[ power (MW) 4
Wall power (MW) 120
Collider circum. (m) 1000
<B> (T) 4.7 %

0.14
op/p (%) : o
6-D EgN (rtm) X
Rms g, (@ mm-mrad) 50

2.6
B* (cm)

2.6
o, (cm)

20
G, spot (jLtm) 10
OplP (mrad) :
Tune shift 0.044
s 700
Luminbsity (cms™h 10#

Higgs/year
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Figure 1. A dipole-only 4-ce]] ring lattice. The required focusin djusting

g is accomplished by a
the dipole entrance and exit pole-face angles.
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Fig. 2 Magnets and closed orbits of different energies In a 4-sector gas-fillad ring
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