SUPERSYM M ETRYatheLHC

FabohGanoi{CERN EPDyabn)
GovanrRddl (N FN andU nverdyolG enovalt &)

CERN A cadem cT ranngi-ebruary3-72003

FGanotii




M, [GeV]

S U S YH ggdhosongpresenin s

AghiH ggsbosonpreferedbyEW daiag

I L I L N I
80 70 L experimental errors 68% CL:
i LEP2/Tevatron

80.60

80.50 -

80.40

80.30

80.20

Heinemeyer, Weiglein '01 _|

IllllIJJIIllIIlllllllllllllll_

160 165 170 175 180 185 190
m, [GeV]

mEW =81 =’ GeV

m,EW <193 GeV 95% CL.

FGanotii

Generic SUS
(Masip)

from bISM
EW data

ypEaiSU S'Y

U pperboundon m

GeebcturesbyD Fratlevaux)

H IvaousSU S Ym odes

MSSM

MSUGRA

GMSB

AMS B

190

|
127
|
124
119 GeV
0 50 100 150 200 250



* M inm an odef2H ggsdoubkts - 5SphystatatediH AH +
» Atreebvel S U SYHggssectordescibedby twoparam eteran A0 B
R adatrecorecbnantroducedependenceonm op M sop SOPMXNQELC.

e m, nceases wh myg B fom ,<k00g B<O0) mym g, mxng

Myop= - nomxngnm h <115 GeV - an ostfexaidedbyl EP
174.3 GeV] - m, m axscenamm L <130GeV
 HAH * usudheawranddegenerateform A 200GeV

FGanotii

~

<

py)



LEP and TevatronRunl arecom pem entary
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TheM SSM param eters
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ete Colliders (LEP) vVersus Hadron |@eks (Tevatron)

Sparticles produced ~ democratically qd, g, §g dominates q>vgw< q
7+ = + 0 _ ~
vz ey 0(Gg =100pb | q
>vw~ o — m=150 Gev
e- T o (ee) =5fb
Direct decays to LSP dominate q,9 heavy- cascadedecaysimportant

e.g. G- qx’, { — £ X%, x* - W* x% eg. 9-99 - qax’, -qqZx°,

— main topology is 2 acoplanar objects + missing E - high multiplicity high g final states

Moderate backgroundyy - ff, WW, Z2) Huge background@CD, W/Z+jets)
Sensitive to: Sensitive to:
-- ~all kinematically accessibl® -- 0,0 (higho, heavy, clear signature)
-- ~all decay modes N andy*, x°% — 3/ (clean signature)
== Am=m(p)-m (x*1) =GeV (small visible E) --Am >>10 GeV (large visible E needed)
Mass reach ra Vs /2 for ~ any sparticle High mass reach fo,g (Run 1~ 300 Ge}V)
over most accessible parameter space but holes in parameter space

[] — ~ no absolute limit

Combining more searches absolute limitge.g. LSP)
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Chamono searchesal_EP

Largem, (? areheavy)

+ +

e

/W W - qoaq

e'—p

— )
A,
e X

W W - lvgg W W lviv
X10 Xlo I* Xlo v
v G
|+
N X
X1 X7 X1 -

M anbackgroundsiV W Z Z xanberepctedaskinge.

ninabtate

FGanotii

Smallm, (Z arelight)

+

W - VIV S vl v,

argem sangm ass
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Intepretabnofresulconstrannghem SU GRA param eterspace. ..
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Presentscheduk

Fisippcdbns. A pk007
Ingpw im nogly-~10 33 cm2 st
D esgrniim nosiyd0 34 cm?2 sl after2-3years
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E xpectedeventratesaiproductn NATLASoICM Sal =10 33 cm? st
Process Events's Eventslyear Total satcscdabeted
(o 1) atprevbusm achinesby2007
W - ev 15 108 104 LEPAO 7 Tevatron
Z - ee 15 107 107 LEP
tt 1 107 104 T evaton
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Hm =130GeV 002 10° ?
gg m=1TeV 0001 104 =
Bhckhobs 00001 103 -
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= LLH CsaB factorytopfacton\V /Z factorytH gg sfactoryS U S Yfactory, ..
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A teachcrosang . ~1000chargedpartks
producedover] nK25

Howewer <9 ;>=500MeV - appjigp - cut .
abw sextracbnoftereshgevents - '
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* Im paciondetectorequem ents
- fastresponse: <M 50ns
- granuhiy — 108 channes
- radabnressiance (pto10
nforw ardcabm eters)

e g

T

e —

8 nflcm 2Near

* Im pactonphysts
- genergberform ancedeterabn(

- trackngandpattemrecognbnm orechakngng
- addbnatontib utbntocabim eterenergyresol

bw ereflienaeshgherfakesy orseresalibns
ubn  egogm pactonm sshgE + resolibn)
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10 Ow —

¢ (nb)

10

10

107 o (B > s/4)
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10 (M, = 500 GeV)

ZHiggs

Tevatron LHC

105 /

107 :
107 5,
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q

32
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107 Ll L Lol
0.1 1
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ATLAS

Muon Detectors Electromagnetic Calorimeters

| \ Forward Calorimeters
/ /. End Cap Toroid
Yy, [ ] —
/ \ / = [ e
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Length=20m
Radus-7m
W eght-13000tns

Total welkg bt

eralldlameter :
Ovenall length
Magnetic fleid
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ATLAS

CMS

MAGNET (S)

Air-core toroids + solenoid in inner cav
Calorimeters outside field
4 magnets

Ity Solenoid
Calorimeters inside field
1 magnet

Si pixels + strips

Si pixels + strips
No particle identification

—

TRACKER TRD - particle identification
B= 2T B=4T
o/p; ~ 5x10% p(GeV) [ 0.01 o/p; ~ 1.5x16* p; (Gev) I 0.003
Pb-liquid argon PbWQ, crystals

EM CALO o/E - 1Q%)(/E unifor_m olE ~ %-S%X/E

longitudinal segmentation no longitudinal segmentatior

HAD CALO Fe-scint. + Cu-liquid argon (10 Brass-scint.(> 5.8\ +catchey
o/E ~ 50%{E [0 0.03 o/E ~ 100%/E 0 0.05

MUON Air - olp;~7% atlTeV Fe - a/p; ~ 5% at 1 TeV

standalone

combining with tracker
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o/E (%)

1.0F
June 1999

0.5

Tower 14 (2080)
Noise = 190 MeV
Runs 29569-30442

CMS

Crys@ atik
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o/E = 3.3%/E @ 0.27%

dE/E (%)
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T EMcab modue | ]

o full resolution

= noise contribution

e subtracted resolution dE/E = a/NE & b .
a= 918+ 0.13% .
b= 027+ 0.04%
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Exam pésofperform anceandssuestebvantoSU SY studes
fomflGEANT
_ o an ubnsofATLASCM S

©® Good E+esdlibnofhadronciabm ety:

- reducesfakeM ET from detectorresalibnnQ CDmu Eevents

- namowm asspeaksVv — jh - bbt - bjromSU SY cascadedecaysA/H - TTEt.

- €efc.

JetE+esaibnnCM S . -
o 0.22 M$&ngE ; resaiDmATLAS
= PRELIMINARY, In,/<0.1 30
@ ﬁ :
c 0.2 e calo = | —— 046x VIE; -
S $ T | owmioy
9 0.18 ® calo+tracks & I |
Q =S
el i | -
s 0-16 AE/E=1.01/VE + 0.04 < i ) #
- i
0 0.14 .
5 - + o
0 0.12 =
E B ¥ A=
w 0.1 * A ninicocn bias
B, AE/E=0.70/VE + 0.07 "\ gn e
O-DB B 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1
ahothm a

20 40 60 80 100 120
E MC jet in cone 0.5, GeV
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® H em etcabim ety coverage:

ATLA Sstudyfdim ubibnof

-------- reconstructedM E T spectrum
—— M ET spectum kadingetw ereundetected
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| JH (g
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Jet mjection

© Pow erfub{aggngand

- ngeneraB

T /ptseparabn
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&0
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param eter

FGanotii

Tdentabn:
- wsandbtsexpectednsparik andSU S YHggs
- generabncoutiphyaspecaiobnN ew Physts
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b-tagging efficiency
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® Precseknowédgeofabsolie &ptongiandm sangE T energyscabs:
— forprecsem easurem entsofS U SY evenisegendp antsofknem att dstibubns,
AMH - pu masxic.  m anycasessatabnosnedipg)

Canonjbeachevedwin /n situ cdbrabnwihdatasam pés
{scab
emay fomZ - //evens (@levisperspectsatl0 33)
e ~1%0 uncerantyachevedbyCD FD O dom natedby
statstcsofcontrabam pés)
e LH Cgod2%. tom easurem w 0~15M eV (% assum edhere)
AT LA Sfdim ubbnstudyofuncertantyonZ — ee scab
Soures Reqjuiremert Uncertai ity onseale
Matzrial in Inrer Detacior Enown o 1% = 001%
Inner bremestmhhurg Enown o 1M < 001%
Underbring event Calibrate and subtact == 0053%
Pile—up at low lumincgity Calibmte and subtmct << 0.01%
Pile—up at high lumircsity Calibmt2 and sublmct <= 0.01%
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Jetsca

emany fromZ( - (/Flet
andfom W - | i

*~3% uncertantyachevedbyCD FD 0

e LH Cgoat1% tom easurem
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Expectedpreceononm SU GRA param etersoiSLH CP antsandirgetan B_Pant
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