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LHC (ar'ge Hadron Collider)

Circumference : 27km
1232 superconducting dipoles
with magnetic field B=8.3 T

pp collider  s=14TeV
Design L=103%cm?s! (100fb-!/year)
1033 for the early stage

UNDERGROUND WORKS
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Muon Detectors Electromagnetic Calorimeters
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PGCS

Existing Structures
= | HC Project Structures
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e LHC Excavated Structures ST-CE/ljr

s | HC Completed Structures (CE) ATLAS 18/02/2002
LHC Completed Structures (CV, EL, HM, MA]

1711260

Two General purpose Detectors: ATLAS and CSM ‘




Descent of the last magnet, 26 April 2007
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First cool down and warm up of
Sector /-8
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LHC Contstruction : ITQ successfully repaired

Inner Triplet Quadrupoles

Near the interaction points, triplet
quadrupole magnets focus the beam. Two
types of superconducting magnets are
separately developed and manufactured
at KEK and Fermilab. Both magnets were
assembled with common cryostat at
Fermilab and then shipped to CERN.

KEK Fermilab

Collision point A /
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LHC Construction : "Pingpong ball”

RF bellows in the 1700 interconnections @:\I
7=

==
2
L3

Transmitter prototype @ﬂ

-t

.. First, the 6.3km long beam pipe turned
out to have obstruction, ... The desperate
machine-builders even tried employing a ferreft,
named Felicia, to help in pulling magnets on
wires through the pipe in an attempt to clear it!
F. Close "The particle Odyssey”
on the construction of FNAL MR.

L. Evans — EDMS Document 872652
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Updated General Schedule - 08.10.07
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General schedule Baseline rev.

4.0
"*** Global pressure test &Consolidation

[SEEEE

Cool-down

r= .
L  Powering Tests
e

. Interconnection of the continuous cryostat
Leak tests of the last sub-sectors
Inner Triplets repairs & interconnections

. Global pressure test &Consolidation

Flushing
B cool-down

Warm up

B Powering Tests
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Beam Parameter Evolution at 7 TeV/beam

accelerator policy : just one change per each stage

Parameters Rates in 1 and 5

B* 1,5 lpeam Epeam Luminosity Events/
(m) proton (MJ) (cm-—2s?) crossing
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Considered to be an all-{)uf maximum with
2007.7.23 the hardware as installed 44
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Schedule

* In March 2008, the beam pipes at ATLAS area will be
closed.

*Beam commissioning will start in May 2008.

* First collisions (14TeV) in July 2008.

 Official inauguration of the LHC on 21/0ct/2008

« Expected Luminosity
(with large uncertainties)

d6x1030~ 1032 in 2008 -> ~100pb-!

11032-1033 in 2009 ->a few b

1033 till ~2011? LHC low lumi phase
Int.L ~ 30 fb!

dThen 1034 LHC low high phase
Int. L ~ 300 fb!
a 103 LHC upgrade

(~2015)

1/11/2007
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Dimensions : ~25x2bx46m
Weight: 7000 ton

= density 0.31g/cm3
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A A - 54
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All calorimeters are installed, and the three LAr cryostats are cold and filled with LAr

End-cap side A in the
extreme open position
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End-Cap Toroid C

2007.7.2
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ATLAS Control Room (ACR)

The control room is located on surface.
Cosmic ray commissioning runs are being taken now.

I P " -

1/11/2007
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Cosmics through
MDTs,
Calorimeters,
and TRT

during M3

Z (cm)



X {m)
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CMS Installation

Heavy Lowering YE+1 (9 Jan07) Heavy Lowering YE+2(19 JanQ7)

Underground UXC Cavern

L = 7 ’__.
_— - ;-4—--—-,‘ e

. P |y
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YBO landing in the CMS experiment hall
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Detector performance

ATLAS CMS
(A Toroidal LHC Aparatus) | (Compact Muon Solenoid)
Silicon pixels+ strips Silicon pixels + strips
INNER TRT — particle ID (e/r) No particle identification
TRACKER| p=2T B=4T
s/pr ~ 4x104 p: @ 0.01 o/pr ~ 1.5x10* p; ® 0.005
Pb-liquid argon PbWO, crystals
EMCAL. | G/E~10%/NE  uniform |  /E ~ 2-5%/E
longitudinal segmentation no longitudinal segm.
HAD CAL. Fe-scint. + Cu-liquid argon Cu-scint. (> 5.8 | +catcher)
c/E ~ 50%/\E @ 0.03 c/E ~ 100%/VE @ 0.05
Air-core toroids B=4T,,,. o
MUON o/pr~7 % at 1 TeV Fe - o/py ~ 5% at 1 TeV
for standalone data combining with tracker

toroid

S.Tanaka(KEK) WINO7
1/11/2007
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but the physics performance is similar



Physics at LHC

Introduction
*Higgs search
SUSY



LHC: parton-parton collider

proton 7TeV

R=1.15m

MH2:4 (XlEp)(XZEp) ?;ilf;;:rzes
Silicon strips
4 layers

Silicon pixels

If Higgs is 140GeV, X RN
i - — *' [ 2 layers
A ’ X 1 X 2 p— ]. / ].OO ‘ : ‘;::..h“- .“» .ﬁ':-:....- ,l.‘p‘_,-‘ ..'-"'. :‘;‘; '\'? "r high p, track
“‘. .; CH “ée—: ".‘ i

x, = x, ~0.01

simulated

1/11/2007 agks



[ Even'l' r‘a'res 01' LHC } proton - (anti)proton cross sections

10° e 10°
10° r o 10°
‘Huge event rates: (@L=1033) | T N e
B production: ~1 MHz o b .
W.,Z ~ O(100) Hz ol / -
. E
Higgs: 0.1~0.01 Hz o .
10" 107 o®
-> Background rejection is very 10° | e ——
important 2 | OnlE > S20) o
-> highly sophisticated event 2 ot , T
selection are needed. o o, oS
10 10
F o (E," > 100 GeV) %
10" 3 10" w
*Opp(inelastic) X (L/bunch ) > 1 > 31 .5
-> Pile-up: ot 10° 3
ATLAS expects ~2 (low-lumi) or 1 Lo 10°
20 (high-lumi) p-p minimum bias w0 W ET S 107
interactions per bunch crossing 10 [Ormer(Mi=120 GeV) A/ -
(25 ns) ? 200 GeV
. . . 1o° ] 500 GeV \ o
-> Some physics analysis requires 107 bttt e g7
the low luminosity condition. | Js (TeV)
1/11/2007
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Trigger Menu for L=2x1033 cm—2s™! }

Selection 2 x 103 cm2s! Rates (Hz)

Electron e25i, 2el5i

Photon v60i, 2y20i

M —_— - Menus for the
mon Wam, " initial runs are

Jets j400, 3j165, 4 under discussions

Jet & E'I‘miss J + XE

tau & ETmiss T 5 + XE

b-physics 216 with my/m,,

Others pre-scales, calibration,

Total

*To have the event recorded, it has to contain
a (local) significant object. (i.e. an electron or a muon...)
«Jet Trigger : Et threshold is very high.
*Missing Et : Need extensive commissioning
*B-tagging: only at HLT



SM Higgs




SM Higgs Decay T

Higgs fermion coupling ~ Mass
-> BR is prop. to M2
 Light Higgs
(110<m(6eV)<130) ol
— Dominant mode is H—>bb - .
(75-507%) P S
— H-trand cc with 3-7%  oon
— Higgs decay to yy through N\

0.1 F

loop of massive particle

_ My [Ge
to 130 GeV

* Intermediate Higgs
(130<m,(6eV)<180)

— H->VV®) most important decay mode

« Heavy Higgs (180<m(6eV)<1000)
— H->VV

= .For m_~400 GeV the decay in two top quarks also plays a role .



Higgs sensiTiviTyJ

Yr1999 ATLAS physics TDR

10 %}

Signal significance

¢ H = 71 + WHHBHH — v
B WH GH({H — W)
A& H - IIV =41
H - %' o by
H =+ IT =k~
#® H-+WW =Ly

= T otal significanwre

10° 10°
m,, (GeV)

10

Signal significance

10 |

ATLAS now

[Lat=30m"

(no K-factors)

ATLAS

H — vy

® t(tHH — bh)

A H > 27 - 41
H > WW" - Wiv
qqH — qq ww'

A4 gqgqH — gqq77

Total significance

100 120 140

160 180 200

* More emphasis on lighter mass region. = difficult region
* More various channels : A big improvement with VBF fusion

processes

1/11/2007

m,, (GeV/c)
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SM Higgs production }

Gluon Gluon fusion:

— Dominant production mode

— NLO correction important
- K=17

* Main contribution is gluon radiation

— many events with at least one jet

— NNLO cross section known
« Sig(NNLO)/Sig(NLO) = 1.3

Vector Boson Fusion:

— small K factor ~ 1.1

» Small jet multiplicity in final state
— No color exchange between quarks

* large energetic jets at FWD

* Low hadronic activity in central region g

_ Cw
W
a ....H

from hard event
— apart from Higgs decay

Production with Gauge boson:

— Known NNLO for QCD and EW
corrections

Production with heavy quarks:

— More complicated final state

+11More than 10 diagrams, known at NLO

/

ZTO0B00 -

g

g

<TOTTT ™

(A.Djouadi)

]
o(pp—+ H + X) [pb]
J5 =14 TeV

MRST
m, = 175 GeV

Typical uncertainties
on cross-sections

* gg 10-20 % (NNLO)
- VBF ~ 5% (NLO)
e WH,ZH —~< 5% (NNLO)

- ttH 10-20 % (NLO)

28



Forward jet_q

Forward jet

Vector Boson Fusion

Features:
2nd most important production process
(6~10-20% of gg fusion)

Forward jets

i

n

Higgs Decay

« Look for:
- H-o1t, WW
« Event selection:
Mj1- Nj2 < O
M;;> 500-700 GeV
 Pile-up may give fake
central jefs, also harder
to identify tag-jets.

« VBF may not be viable at
high luminosity.

0.10 |
0.05 |

0.00 b—

T

- (a) PP — ZjjiX ]
n=(m;+n,)/2 ]
QCD bkgd |n1-n2|>4_4_[

H decay products between two forward tag-

Jets.

No central jets (ho g-q colour exchange).
WW Leptonic final state: leptons are spin

correlated

- for Ivlv final state, I*,|I- in same direction.

Zeppenfeld et al.

'||||||||| [ |||—|i

Arbitrary units

0.05

0.03

0.02

0.01

- Higgs signal M =160 GeV
:— tt background
R I
B t
: "
K
» NI B AR B
—4 2 0 2 4

Rapditity n




SM Higgs Signhatures

ATLAS preliminary

Cross Section (fb/GeV)

0
100 105 110 115 120 125 130 135 140 145 150

Myy(GeV)

CMS note 2006 88
L = 30 fb 1NLO cross sectlons

E Slgnal 135<3ewc )
T EWIQCD 2t+jets o
i [ tthar W+jets ]
aL { -~ Fit to Signal
I Fitto Ziy* (= 21) ]
Hl ——— Fit to tthar W+jets ]

H-stt (VBF)

Nevts (30fb™) / 5GeVic’

1/11/2(  ofriasl B

0 50 100 150 200 250
M., [GeVicY]

“Tc; | [ Higgs signal m,=160 GeV/c*

= - T T bockground

% - 1 tt + Wi bockground ﬂ)

0] 1 — B= WW bockground

o B

g IR *

205 HoWW

= =

T L

o] L
B o5
025 —
o Liid
0 50 100 150 200 250
M, (GeV/c?)

2, 100F I [JteH(120)

B w .
u Iﬂl_— [ E 1 tt.]..]
=t [Jttbb (QCD)
E F R e & ttbh (EW)
= B
g |
<IN ttH—bb

IMISI}IMEII:!{I}H'I]M

m,, (GeV)

m, = 120 GeV, L = 30 fb-!

S/\8=2.8
LO cross sections

2500000 T——

g t

gmm~—t—



Higgs searches in early period }
CMS-ATLAS comparison

NLO calculation LO calculation
Q : P ! I ! g
S f ~ CMS,301b’ 1 2 Lat=som® o Ao
T f =t (no K-factors) A H — 227 S 41
:E \ﬂ__,ﬂr—-—-——ﬂ_ gﬁ ATLAS H = ww™ 5 wiv
E \\ .; 102 qqH — qq ww"'
D10} \ _ g 4 qH — qq7r
.U'_J : \ | n Total significance
—e— H—yY cuts |
b | —=— H-yy opt 10
—— H—>ZZ—4l l
—=— HSWW-—2I2v
—— qqH, H->WW-hvjj| |
—e— qqH, Hott—l+jet
i o i _—aqH, Hoyy
]IOO 200 300 400 500600 T 120 140 160 180 200
MH GeV/02 m  (GeVich)

Note: CMS uses NLO cross sections. K-factor for gg->H is high (~1.8)

1/11/2007 31



Higgs searches in initial periodj

Signal significance

H — qqww'"
) JLdr=10m" s qqH - g4t
10 i & VEBF, combined
(no K-factors) O VBF,+ Y]+ ttH(bb) + ZZ'
ATLAS
- -
1w - ,u’il-i 1*--.-3_--&
C o N .
5 §
L e
1 PR | A B | | | |
100 120 140 160 180 200
.2
my (GeV/eT) ]
1/11/2007 32
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Higgs searches in initial period |
ATLAS+CMS on the discovery of the SM Higgs

Needed [Ldt (fb-)

per experiment

] — Id d=mcoverty
10 '\\j -- 96% C.L. exclusion
1\ < 1fb! for 98% CL. exclusion
R < b fb1 for Bo discovery
R “.ﬁ over full allowed mass range
¢ 4
1 ::'" Il" T _,__(‘/ a P
]*'I I — x'_—--.__ AT
:: .'I- \v‘lh J'" ’ =
]I ". _,"
-
c‘: ‘_ T -
ol ] A o »
IRV
o1 L&l ATLAS + CMS
= preliminary

F Gianetts, ICHEPOG

— e

4 OO 600 0D B SCa)Con

my (GeV)

More than one channel
needed for early
discovery of light Higgs
(~ 115 GeV)



Higgs mass measurement

Precision on SM Higgs mass

1 I 1 1 1 T 1 T T 1 ]
@ H, WH, ttH (H — vy}
A WH, ttH (H — bb) .
10— ¥ H—ww — v
W H—ZZ% - 44

S Al channels

.
O

g 102 A
E: s /4l 1 mil-level precision measurement
= . - ] with H—yy or 4 leptons.
10—3__ @"éﬁ’ Fad = uu “ -
E The channel H—1t can also
- 1. contribute at low luminosity
- - &
= o o o o o
10— 300 fb-1 4 3 ~/o-pr'eCIOS|on with Jacobian peak
C1 o1 1 I I I 1 I L1 o1 |. . —>
102 [ 103 ( e. H WW)
my {GeVv)

H—> WW no mass peak




Higgs spin, CP (High mass)

Observation of gg—H or H-yy
excludes spin 1

For M >200 GeV, study spin/CP
from H—>ZZ—4l

Exclusion can be deduced from 6
and ¢ distributions

j2) BERN RN REE RSN A BN RN
Q 350
IS S [
o B0 T e
= - b, i 5

25:_ ___________________________________________________

20F — scalar (£=0)

E | pseudosc. (|§|=/2)
15:— __________ E=/4
10f— - E=-/4 I ZZ bkg.

5
0

-1 -0.8-06-04-02 0 020406 0.8 1
cosO

®—Z polarization
¢—plane angle

Atlas-sn-2003-025

|Significance for exclusion of Spin 1 CP +1 @1 oofis' ]

010:

4
2
0

s
°F

Combination
Polarisation

Plane Angle

.

200 350 300  m, [GeV]

I Significance for exclusion of Spin 1 CP -1 @100fk" !

0105_ Combination
8 Polarisation
6F
aE
2 Plane Angle

200 250 300

m,, [GeVI]

| Significance for exclusion of Spin 0 CP -1_@100fB ]

35
S30
25
20
15
10

5

0

Combination
Polarisation

/\

- __Plane Angle

200 250 300 my [GeV]
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Couplings (high M,,)

Precision on SM Higgs width

@ H 77 4> ]

" ATLAS .CMS 300 fo-1 |

200 400 GO0
my {(GeV)

=00

For m >200 GeV,
['(H) is directly
measurable at <10%
level with the
4-lepton channel.
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Couplings (low M)

Atlas note phys-2003-030

a(VBF) * BR(H—=WW)

* Assume Spin O: ﬂg 1-4:— ATLAS SlggH) * BR{H= WW)
- allow to use angular distribution on 3 F J-Ld 200 11" e
H—>WW (most precise measure) 1:_ 1= e oWE) B
 measure ¢.BR in different F
channels: -

06—
—=0.BR = (NS+B - <NB>)/8L -
« Uncertainties: 04
— Selection efficiencies 02—
= Background subtraction | T e s I
= Luminosi’ry 110 120 130 140 150 160 170 180 m1H9[aGeV]
- Assume only one Higgs boson . .- e —
‘..”[—_- = —1Z w o ey Z w
*BR(H—>x)/BR(H->WW) =T,/T",, ¢re= ?“AS _r,/ry, g{.:.u ?“As —T, /Ty
. dt=30 fb™" ) = il WS, = 7 O
*Reduced number of fitted e I _rury | P
parameters = [ |
— smaller errors \/
N 110 120 130 140 150 160 170 w:."['gzv] N 110 120 130 140 150 160 170 lﬂ':utlg:v]

37



Couplings (low M)

Syst uncertainties from exp+theory

‘EXPF‘@SS all rates and BR as a = = G2(H,Z) / g(H,W)
function of 5 couplings: 2=F F(HD) / g"(H,W)
"9w.97.9topIb9- =B
*Examples: T | |
= o(VBF): ayr.gy2+az.97° i Aias
— BR(YY): (bl-ng - bZ-QTopz)/rH T IL dt=300 fb ™

a IIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III

110 120 130 140 150 160 170 180 190
m,, [GeV]

Relative coupling error : ~ 5-20 %

38



;Higgs couplings (absolute) J

. —g*(H.2)
x —
: NE:M: —gi(H,W)
< l:”1 2 s
T _—— B
08 __ ”””“”“m”””“’”"'t,,,“ ATLAS
o6 :_ ""'»'. i
SN L dt=300 fb
04— 2’1‘
0.2
0 :‘ PR S N T T T S T T O O A T A O O 03 LIS N B B B IR B R R BN B R B NN N B B N B B B N

L T L [ LHC 300 fb at 14 TeV + LC 500 fb™ at 500 GeV

&

[

ul
|

=

[

n

[T T T T TT
(

Lvvv s bov i by ag

—— incl. syst. error

Absolute coupling
error at low mass : | 5
20~ 50 % ' ‘ et — e ‘

LC 1000 fb at 800 GeV  ssrssssess

relative erroron g .,
=
2
I
|

=
i

el
=
ul
I
|

=

1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1
100 120 140 160 180 200
My, (GeV)
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100

0 - SM: pp = HH +X
=0 LHC: 6 [fb]
= L gg — HH
<
O 1f
+ -
QO C
8 F WW+ZZ — HH
“ I
Q It WHH+ZHH
1N C
O -

© WHH:ZHH = 1.6

[ WWZZ =23

{:Ll 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 I
90 100 120 140 160 180
M, [GeV]

Table 8: Expected numbers of signal and background events after all cuts for the gg—HH — 4W — ¢ e 47 final state, for

— vyt | 179

190

[ £ = 6000t

2
9 iy

e
i
|

Important to determinne
the shape of Higgs potential

Luminosity required
= 6000 fb!

-> after LHC upgrade

my Signal tt W*Z WHW+W- #W* titt S/VB
170GeV | 350 90 60 2400 1600 30 54
200GeV | 220 90 60 1500 1600 30 38

1/11/Z00/(
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sUSY

iQQSJ

« MSSM theory predicts 5 physical Higgs bosons:
ho,HP, A% H ,H from two Higgs doublets.

« Higgs masses (to first order) are defined
by two parameters:

ratio of 'vev' of 2 Higgs doublets
mass of cp-odd Higgs A°.

» Four points chosen in parameter space
(M.Carena et al. EPT €26 601 (2004))

* Anexample

— tanp

Strategy:

— At least one Higgs should be found.

(this is the case in all 4 CP conserving scenarios.

A small hole in CPX senario)

— Extend the region with >1 Higgs observation
(Important to have H searches with the various modes

gluon fusion : coupling to gluon.

VBF:
++H:

coupling to VB

cotnlina to taop atiark )

—

Mhmax scenario: maximal M, when Higgs-stop
mixing large
No mixing scenario: stop mixing set to O
Gluophobic scenario: coupling of h to gluons
suppressed designed for gg>h, h->yy,
h>ZZ->4l
Small @ scenario: coupling of h to b(t)
suppressed designed for VBF, h->tt and
tth,h>bb
Narme Ve | m M, X guing
(GeV) | (GeV)|(GeV) [ (GeV) | (GeV)
m,-max | 1000 [ 200 | 200 | 2000 | 800
no mixing | 2000 | 200 | 200 0 800

luophobic| 350 | 300 [ 300 [ -750 | 500
Fsmalla 200 | 2000 ( 500 [-1100] 500

300 fb'l MHMAX scenario
., Tz

.
=

...........

3 R

i '
i\ :\n b ATLAS (prel.)
}f(:: NP only h

H and/or A
] ™

O L

.....

L excluded by
- : ._" .l"\,__":-l::-';~ L

5 & N LEP (prel.)
(1] il 1] £ 00y Sy [Th 1] Tok L] Q00 100
WVBF channels, H/A=tT only 30fb M, {GeV)




Precision measurements of Higgs coupling help
distinguishing SM-Higgs and SUSY-Higgs
300 fb! MHMAX scenario BR(h-> t1)

> 1 Higgs boson BR(h-) WW)

tanp

40
30
20 lc deviation from SM
10 only h boson
8 .
7 A>2 2c deviation from SM
5 )
: XY A>1 4
3
: excluded by
> 1 Higgs boson SR

100 200 300 400 500 600 700 800 900 1000
M, (GeV)



SUSY Higgs (A/H)

H

-
e

vents for 60 fb™ / 30 GeV/

A ATLAS+CMS
o 1 fLdt = 30 fb~" fexp
0 i A H = 77 — two jets + X L : Moximaol mixing
m. = 500 GeV/c? :
8 tanf = 30 20 . RRRARE
i with b tagging | i
1
6 10 : ] W % | b
8 Ea
8 il
T -
AL
g |
5 L0
2z 4
LE= Z0DD
i woma
0 : e e ] 1 ‘—_HI
200 400 600 200 1000 1200 7 : 1 § T B
My EG{JV/C;J ' ; :' :' :: . A—27h—> bk 1.: '|_."."'| — 11
%'E:EEW r : { ‘m" \:
- = = _H S0 130 130 200 250 300 350 400 250 200

%} o3 m, (GeV)
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SUSY Higgs (H*)

B0 r i 1

fanf

rs
—

‘ . (tb) Br=90% *
b (tv) 10%

i
]
B
r
& fLat = 300 fb™
& Moximal mixing
CMS 100 fb'! .
250 .
N 0 pp—=1H H — .t —=ogb 1 225 I m,, = 250 GeV 3 LER .El:lm_
3 M, = 00 Gev, tanf = a0 200 tanP=30
P | s 3
] 150
‘%‘5 1 125
2 T gb—>tH", H" —>tb
E 5 ~ 55 events 75 g L | = |
750 !
i ) 200 250 300 35%4{100 S0 Iy 150 2000 2500 FW 0 3500 400 4500 500
I‘n-,[tieLEtm“Ju[Gé‘( ) my(GeV) m [ ﬂﬂr"}
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SUSY production

*SUSY particles are created as a pair.
*Production cross sections mainly depend

on masses of the sparticles and EW/strong coupling.
* Mass depends on SUSY model.
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mMSUGRA

*MSSM : 105 parameters (in addition to SM)
‘mSUGRA : 5 free parameters My, M,,,, Ay, tan(B), sgn(w)
*Squark and gluino masses are mainly determined by My and M,

ATLAS

§ M T Jeta 1 e Sigaatiare ]
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Events /1 fb-!

SUSY signature

Event topology strongly depends on SUSY parameters:
-> Try to keep selections as inclusive as possible.

Effective mass : M ¢=MET+P +P ,+P1 3+P1,

_ o Blue: tt
ATLAS Preliminary Green: Z
10 E j:‘j_ Red: W
- —_—l . -QCD
- &= e -Pink: SU3
i~ SUSY

10

i L | e * QCD model dependence?
= 'L (|  reliability of detector
j simulation?
SRR R | | -> Background distribution
200 1000 1500 2000 2500 should be determined with
M. (GeV) the real data.
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m,,

SUSY parameter determination

Set several points in mSUGRA plane
with the WMAP constraint Q h?=0.14

gualitative picture — no mass scale

{m.<m., 0.1 <Qh?<0.3

c (pb)

Point m, m,,, (GeV) | A, (GeV) tan(B) | sign(un
(GeV) )

Coannihilation - SU1 70 350 0 10 + 7.43
Focus Point - SU2 3550 300 0 10 + 4.86
Bulk - SU3 100 300 -300 6 + 18.59
Low Mass - SU4 200 160 -400 10 + 262
Funnel - SU6 320 375 0 50 + 4.48
Coannihilation - SU8.1 | 210 360 0 40 + 6.44
Coannihilation - SU8.2 | 215 360 0 40 + 6.40
Coannihilation - SU8.3 | 225 360 0 40 + 6.32

Benchmark tests with these points are on-going.



Decay chain anaylsis

5 _ X ~ ~0 RE 1T =0
>~HL v T </ d.—>dx, 2> aqlk " =>al"l" x
q \

T,

]

— N
lg mass ———I'l"mass

B2 7T T 7T T 1T a@m T T - - - 400 i LI . T T
| _ 1 | a0 [
- A \ 5 i
E 1500 - k .'E-.mj i _ § i
¥ b \ 3 \ 3
R C 1 = ! o
g 0m { E | :‘g
di L ) IIIIIII 4 2m - ‘I'l — %100

50 - "-Ill ll',

] ] I ll\

L =t VT - ]
0 .
o 400 w0 a2m 1000 L T .| el L L L1

Mg (G=1) O 2 400 om0 Em om0

loof b_l M, iGeY) M, (GeV)
End point -> Mass difference

1/11/2007 50



Decay chain anaylsis with initial data
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Spin determination 7. Barr JHEP 02 (2006) 042
qq— 2%y > 171" = 707 701

cosd; =cos(2tan e ") = tanh(2 A7)
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Extra dimension




Black-holes
BH evaporates with Hawking Radiation:

May mini black holes will be Many energitic “flavor democratic” particles
produced for low Planck scale 4.c emitted:

in Extra-D Models.

ATLAS Atiantis Event: full 6.1
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Tanaka, Yamamura, Asai, Kanzaki
Eur. Phys. J. C 41 (2005) s19-s33
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Summary

LHC machine integration is on 8oin9, aiming for
the first collision in summer 2008.

ATLAS and CMS detectors are becoming in
shape. "Real” cosmic data are collected.

Early discovery (~5fb1) of Higgs is possible.
Searches are set up in multiple decay channels.
Decent Higgs properties can be studied at LHC.

The first SUSY signature may come rather
quickly. Determining the SUSY parameters will
take long.

LHC is the energy frontier machine. We like to
expect many unexpected events.
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