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Fig. 22. Calculated spectrum of solar axions.
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ATLAS Detector

Muon Detectors Electromagnetic Calorimeters Width: 44m

Weight: 7000t (Pt=100GeV)
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i Inner Detector 4 ieldi
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Resolution
-i asas CRYSTAL EGAL [hcad ] e T"’}iv:;’,‘:’ecj”’is‘:a, SIC-78 (Pt: 1 OOGeV)

e, Y 09%
Muon 2%

e N 7 Jets  12%

Total wekght : 12,500t
Ovenalldlameter: 13.00m

Ovenlllength : 21.60m
Magneticflekd : 4 Tesla

CMS-PARA-DD1-11/07/37
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[2-0] m SUGRAD B /LB

* 5DM/ATAF— : m,m,, tanP, A, sign(M)
(mass @GUT) (VEV) (scalar 3578) (Higgsino mass)
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*Coloured partciles  (g,q)  [ZEL
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Chargino/ Neutralino
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[2-1] LHCTO4RAR QCDTHIx? (8£.29.99)
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cross-sectionHh K=Y

iy  Just strong interaction (ay):

model independent except for mass
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[2-2]FAtRBFE g, é (Ddecay table

m(g) < m(q) m(g)=m(q) m(g) > m(q)
qgB’ (=1) 5 ~
i g 49
3 g—=>qqW (=2)
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bb,
. i i o gW(=))
éR dr —> 48 dr = qEO
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2-Body decay chain .
m(¥;),m(),) >m(L7)

1000 )
15 I = Uv—= 1y
800 1z : Xo = 0T = 0y
12 II Decay to Higgs o .
B m(z0)-m(z))> m(), Decay o W o
600 — X5 — hx, y Zoi?z()> m>m(W,Z)
} ~* * ~ X, — X
. X =W X? ~i i lo
400 | X > Wx
] 7 P 3-Body decay Am<m(W,Z)
] ~0 7~ 0
| X = X
200 o ~2¢ _:0
i IV X1 — X
0 | | | |N C,) IIEWSTB | — | HARHY [CkinematicsHS E 7R EHE]
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vents topology | spmig %2/ LHC:Dmfactory
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o é) T-jets
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[2-4] Background
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Counts/1fb"—1 400GeV

One lepton mode
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[2-5] 3£ R REN (50)

SleptonHER LY
< 1500 /
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? z : coannihilation WMAPD$E R L LB
an®) 210,100 | Q. pyh’=0.11£0.02
: mMSUGRAD 4

g LSPA'Bino
§ Ellis et al. hep-ph/0303043 :a)%{q:N)é&)é&
= 3?@3%2@%7&“&@@'@09( | :EJO &.F‘E<7§:6

7<: one lepton

™ (@ep)
200

2 : & : no lepton

~ 0.094<Q h2<0.129 < hd i

: (WMAP) " N = ¥&: dilepton

’ Z =

§ N — F e F45L—TF M. U g-2
S i, . N Focus Point

Buk = 8 8 g8 8 8 8 8 8
mO,m1/24L[Z/hE0Y -
nul+nul => Il TQRZ/PEK o (@ep) Higgsinopk 73 KELY

- H A
(t-channel slepton) Nu1+nu1->WW (Higgs D#E 5



mE +Jets+Photon(s)

| GM Nm=1
GMSUSY signal Njet(P,>50GeV)>=3 Nu1—yG
M(g) ~700GeV mE;>100GeV
_ P:_LJ,2nd Jet >100GeV
M(qg) ~1TeV 2photons are required
ATLAS Preliminary
| Ptleading ptphotoncutG1| - |_Pt2nd leading ptphoton cutG1 | AT
e | by e .f _ by
3103 PhOtOﬂIC ié\t’:;ﬁgeamma 310 8 PhOtOﬂIC ;é\{autaue
: 1 L=t ST el L=t B
A ThAaIA NS0T e o N
10-10: h”ﬂ rl100Iﬂ H|LJOH T 46;' ‘ I;(;JO 10-35 ézo ( 20 Uo' ‘ '8|;| ' |1—(|Jd “i20 a0 1|_t|sd 750 200
. GeV . GeV
Leading Photon Pt (GeV) 2nd |_eading Photon Pt (GeV)

Main Bg is top-pair in which W decays into ev with hard FSR
Almost BG free (Nph>=2) and this is clean signature of GM SUSY
(gluino mass upto 1.6 TeV can be discovered with L=1fb")



LHCORENDPETIVICELSIEKFELESUSY ULDAN—TEHZWN?

SRR QAR GIMMER gy eepre
g 5 g 9 5 g 9 5 9 f=7=®Dstrong interaction. 0:*
g § q q q G  Gluino,squark M E
T 3 mass/E (T TIEEALE W
L RE B, Cross-section b
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. . T o S R T TR
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[2-6] EED
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1. B H7Rdecay chainZ 23\ (key point!) \

_F F 5 selections less contamination / bias

qa X i X
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3. EdgeXendpointP S5massDBFRICKREEZEZ 5
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&L T, Bulk point

m0=100GeV 5 9 X2 R 29

m1/2=300GeV
m(sq_L)=690GeV
m(nu2)=230GeV
m(sl_r)=160GeV
m(nu1)=120GeV

B0 T T TN
2000 - IR
2 2 \
L | ]
:B 1500 |- 1 ] g™ \
-(-ﬂ .\ ] (b [ “
g 1000 ; \ :'. o\ r \Il
3 \ Fon \ i
300 |- ) 3 ! ‘\ |
. 1N 4 1 \
\
®o ] loo ] ‘4100 ] céo “aw llc:w \‘v
2 bl ol ek \LA_A_L__A__A_ 1 1 1 | 1 | | 1 | 1 il
Myg (G=V) 0 é" T T R 0 50 100 150
M, (G=V) M, (GeV)
~ 2 2
7 v Y, Y max ~ m ft m 70
s = |0 = m(E)Hm()* - m()") My =m<x3>\/l—( (Jé)) Jl—(ﬁ)
g — m(}z(z))Z m(Xz) m(fR)

p \/(m(fmz = m(E)m(FZ)* = m(7)?)
! m(x,)’
Edge 1% 2E TRFS . (CCETIEERENEZHBEEZHH>TEAD)
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Errors
Variable Value (GeV) | Stat. (GeV) | Scale (GeV) | Total
My 77.07 0.03 0.08 0.08
myee 4285 14 43 45
mige 300.3 09 3.0 3.1
my 378.0 10 3.8 3.9
miin 201.9 16 2.0 2.6
mgn 183.1 3.6 1.8 41
m(é) — m(X?) 106.1 16 0.1 1.6
mpe(%2) 280.9 23 0.3 2.3
mmes 80.6 5.0 0.8 5.1
m(§) — 0.99 x m(x?) 500.0 23 6.0 6.4
m(gr) — m(x}) 4242 10.0 42 109
m(g) —m(b) 103.3 1.5 1.0 1.8
m(g) —m(bd;) 70.6 25 0.7 2.6
10
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Q h%=0.1921 + 0.0053
log,o(0,,/Pb) = -8.17 + 0.04

ﬁmo VLY A R glwo T Aef T3sde yTar TT T T
E Constant 7459 + 9.335 | E (a) Constant 634.9 + 8.001
(a) Mean 01921+  0.3741E-04 | Mean 8169+  0.3138E-03 -
3 r Sigma 0.5305E-02 + 0.3928E-04 | E Sigma 0.3872E-01 + 0.2784E-03 |
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4 L 2 | z
Qh . p
w X 300 fb' _ 300 fb
| 600 - OXp -
600 - -
400 - =
400 -
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Universal Extra Dimension: £ T®HSMHIF[ZKK excited Mode

L. Jnear

EARRIZSUSYELRIL A —
— D5 excitation stateht SUSY /N\—kF—

XAllE? ->spinzR 4 (Z" spin 1)
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[3] sREIR T

= RARE Plank Scale vs EW scale

ZDFEEASUSYIZcancel CREE:
FE|RTHABHDIEE: TeVORE|RITTPlanck
% 1B, Plank Scale® R F|XRTtDwarp factorT
EW scale%Ex A

(1) KK excitation of Graviton: (small Extra dim)
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[3-1] KK excitation of Graviton \\“”77_5‘1%&75‘5

M,:4 R T TDPlanck scale
(j(% L \) lanck Scale

- — > “— _1 Temilet FPlanck fenilket RS
REIRTDH AR I'c Mpl FAAMEATLNS

k: 7N\LYDEEE (0.1-0.01)*M;, (0OTEHA%L)
J—1%E exp(-kr,m)=10-17 TH;ERIEIARIR

KK: Graviton R7—JL A =M, exp(-kr,m)
M,=x,(k/M,) A, x,=3.8, 7, 10.2 ... n=1,2,3
Coupling 1/ A

M,:1-10TeV first excitation stateMEBE= #TeV
N.=10—100TeV(coupling)

k/M;=0.01-0.1

(Bparameter|dIH L THLY)
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3-2 TeVRA—ILDFREIXRIT
(Large ED)
(Black Hole ‘VﬁKK-Graviton)

&
4 G

@) e [t gravity propagates
\?\( G in 4 +n dimensions,
M A AT A a gravity scale M, ~ 1 TeV is possible
’ — hierarchy problem solved
Bulk
I )
VO 2 2
~ n+ n
AP ) Mp~= Mpy"= R
Vi (1)~ v i . and <i-
. MR - at large distance  n, R = number and size

of extra-dimensions
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M, <6TeV or2TeV
M,=1TeV, n=2 M5 TeV for n=2-7 (L=10fb1")

(Energitic #1100GeV Djet,

photon, lepton ,75\'&7'&7('\_( & Particle E -> 26 ->2ENRE S
Bl vevent HN FF1E) (X T/ EERIGICEHL (N,



Events / 20 GeV

KK graviton
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=
F distribution ¢ (;
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[4-1] SM Higgs £ %18f8 LHC
4 processes

N L L L L L L LB L L L L L LB LB L L L L
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Associate production

GF & VBF AEREEAKZELY: o with W/Z
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direct information of Yukawa y,/y,. Associate production with t/b
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[4-2] Decay Branching Fraction M(H)=115-200GeV(95%CL)

I ]
Ew | (5)
I 5 —?ﬁ;fSZiD.DDDE\S
BR(H) ,"/ N C D.D|ET49+_:D:DDDE
L ”’,' N
-1 "'
10 ‘Q A 2
S Jl e 4 1
[ cc 1
L o ; 0 Excluded i
30 100 300
m,, [GeV]
2
0 F 1 L \HiggsTI&
5 decay modeh K1)
O MY 4 S | \ N H— bb,tautau,yy
50 / 100 200 500 1000
(M(H)<140GeV)
oa H— ZZ(),WW©)
H—vyy Br [X/h&Ly 103 ;

VDS RBEED NN DTKY] (M(H)>130GeV)



4%5=20Y

SM Higgs DA ETHEINEF o RILDOED
4 pia e ARiEIBTE BXEEB LT DFIEE
M SHIE
H-> 1y 110-140GeV %E as:':' I
Gluon Fusion spin=0MD1ESE
H-> ZZ-> 41 140-1000 | & -Mass, spin, couplingiIE
H-> WW 130-170 GeV | &
H->7TT 110-140GeV | # R -Mass, couplingiflE
Vector Boson H->WW 130-200GeV | F# &R W couplingBliE
Fusion
BOFrFIL) H-> 7y y 110-140Gev | o7
Mass;I TE
ttH H-> bb 110-130GeV | Yt I 5E (sLirFrsi.)




(1) H->YY ingg-fusion and VV-fusion preliminary
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SDODEMEIRULOABRERGENZDH>TWT, 3DHESL.
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(2] VBF-H — 7 7 (Yukawafg&

had H->tautau (Br=7%)
adron B g =300fb
Tau 34% leptonic decay
14 = tri
rigger
o (—A DI A Dtaub’leptonic decay)
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(Collinear ¥ L)
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[3] H— ZZ()— A4leptons

ALTrUDAEEE FEBITHKTHE

Irreducible BG qq bar — ZZ* — 4l GE#: )
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Leptonic decays of W Dilepton+mE;
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Higgs Mass & coupling

Precision on SM Higgs mass
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LHC : end of 2010(L=30fb")

SUSY 2.5-3TeV #FTOK ->SUSYDELWLTXK
Higgs OK -> EZEDMMEFE S F') 7 Dcritical’aT Ak
ED KK excitation 2-3TeV  BH Mpl=2-5TeV
Little Higgs, WG EBIEHZEMTTEE

Dark SideD” R FHIGRRD " EL NEFH RIEET

Dark EnergylZ D W\ T EE RN XS5 H?



.2 m2
Higgs Self-couplings  xi, =322, M., =322
00— .
: SM:pp - HH+X In order to determine the

shape of Higgs potential,
Slope of potential is
10k 4  correspond to Self-coupling

LHC: 6 [fb]

WW+Z7Z HH .
~ OxBr 1s small

Need very High Luminosity
—>SLHC

WHH+ZHH

WHH:ZHH = 1.6

WWrzmd &ttt |Fore000 fb (SLHC)

0.1
90 100 120 140 160 180 190

MalGeV] AN ~ 19% for 170 GeV M,

gg—HH—W "WW W =ty LA “u 77

Table 8: Expected numbers of signal and background events after all cuts for the gg— HH — 4W— £ ' 4; final state, for
[ £ =6000fb~".

my Signal tt W*Z WEWHtw- #w?* it S/VB
170 GeV | 350 90 60 2400 1600 30 54
200GeV | 220 90 60 1500 1600 30 3.8




Vector Boson FusioniB 2

(VBFDIEZE 1998 Zeppenfeld et al.)

A= SNy —JHFORENLE YT ANEREINS,
Vector Boson Fusion1®FE D451
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1-3 Promising event topologies with mE+ are listed:

Jet multi
(:ig:“;’t; Additional obj. | Favored scenario Dominant SM background processes
QCD(light & bb/cc)
SUGRA,AMSB, - T =
No lepton - tt(—bbgqtv)
Heavy ¢
Z(->nunu) and W(->taunu)
One lepton SUGRA,LAMSB, tt(—=bbqgqlv)
High Heavy ¢ W(->taiJnu) _
Multiplicity Dilepton.3L SUGRA,AMSB, os: tt(—=bbiviv)
Nj>=3 4 bron. GMSB (Nm>1) | SS,3L ZW,ZZ t7(— bb (vIV)
. Large tang, W (->taunu)
GMSB (va-1) AImost_BG Free
W 7° =G tt(— bbevev) FSR
0 >
No lepton Heavy g. Z(->nunu)
Low KK Graviton W(->taunu)
Multiplicity Heavy &
Nj—1,2 One lepton Top like particle Wz  tt(—bbliviv)
LH(W'Z)
One Lepton w’ w
No jet -
Nj=0 Dilepton,3L Direct 5{ WW,WZ,2Z

WZ main for 3L

(Black shows various SUSY models and Blue non-SUSY models)




[4-4] Understanding of the background processes

Background is estimated with “real data itself” (not estimated with MC):
We have good control samples of Z(—ee/mumu)+jets, W(—Iv)+jets and tt—=bblvqgq with M <M,,.
From them, the background of Z(—vv),W(—=Iv), tt with large mE; & M;>M,,.) can be estimated.

For examples: these four plots show mE; spectra for various processes
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Top pair background
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With 1TeV SUSY signal

Background could be estimated with real data itself with accuracy of about 50%



Let’'s combine ATLAS & CMS With L=1fb-

~/

=
o
S

19,8 upto1.6Tev

Gluino mass (TeV/c) / X1 X1 Threshold (T4

(2TeV for 95%CL

exclusion)

These do not strongly depend on
model:

Important parameters are
masses of (,2 and the mass
difference between them and
LSP(>= 400GeV)

g —1.6TeV
x, =500GeV
¥ =250GeV
0" 1 10 100 . _
Luminosity/expt (fo1)  Naive GUT assumption

Gaugino-like

ATLAS + CMS




One Tau BG process: Top & W contribute:

One Tau
— signali
- P4 — ttbar+Jet
D i
10 %{? N L=1fb-
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Tracking System

Muon Detectors

Solenoid

_{

> N
Al

I S=

.,A",v‘gti"‘ —— ES—

Barrel Toroid Inner Detector

Hadronic Calorimeters

Tracking (|etal<2.5) is composed with
» Si pixels and strips semiconductor

« Transition Radiation Tracker Detector (e-ID)

» 2T solenoid magnet

Electromagnetic Calorimeters

ATLAS

Detector chardjfl

Width: 44
Diameter: 22
Weight: 70<

Forward Calorimeters

End Cap Tor¢




Calorimeters

Muon Detectors Electromagnetic Calorimeters

ATLAS

Y

Solenoid .
Forward Calorimete

: Inner Detector
Barel, Torald Hadronic Calorimeters

Calorimeter covers to (Jeta|<5 ~ 1degree) :
« EM is Pb absorber L. Ar
with accordion shape electrode.
* HAD is Fe/scintillator (central),
. Cu/W-LAr (fwd)

SHAL,

Tile Hadron
Calorimeter

EM+Magnet



Muon system

Detecto

Width:
Diamete
Weight: -

Muon Detectors

)

o <
Electromagnetic Calorimeters (-
\\‘\ H
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m

Endcap muon

Toroidal Magnet
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Barrel Toroid Inner Detector

*Muon Spectrometer (|eta|<2.7) :
air-core toroidal with muon chambers
(small E loss, benefit in forward region)



