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LHC operation at 2010 & Luminosity A F§

nn,

I =

4r0 O,
beam size
o, O
t ©
n, proton

2010@run

(7-- 14TeV)

PDFA¥steep?i 43 f1 — LuminosityZx E(TAZ &MY
EHMECMEHITHZ &S,
Luminosityh i !

hadrondS4 2 —XF S SR Z 188 %, keep watch

Npunch in LHC ring
L

S ee

o n
n, proton bunch

bunch#l 368 ZhZxE1mnbLTDiEd

B*=3.5m
n=1.2E11

L=2*1032cm= st

lr! (o]0 [Trrrr T T T T T T T L ]
2 - ATLAS OnIme Luminosity \s=7Tev :
2 50— [ LHC Delivered -
S - O

2 : ATLAS Recorded g
g 401 Total Delivered: 48.1 pb™” N
5’ T Total Recorded: 45.0 pb™ ]
) "_ ]
= 301 .
| - -
@)} - .
2 - ]
= 201~ pp collisions 7
g L ]
o C _
= 10— ]

M Y S

0 T 1
24/03 19/05 14/07 08/09 03/11
Day in 2010

25pb /week (158bunch




LHC 2011MDF5E
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LHC 2012MDF5E
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20105 : Data & MC samples
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2. SMDBIRELEEERIER

PT 1=1.3TeV PT 2=1.2TeV  Mjj=2.6TeV Central !! (new PhysicsDkeywrod)

WATLAS
" EXPERIMENT

Run Number: 167576, Event Number: 69725215

Date: 2010-10-24 15:42:22 CEST



Using this result, we can set limits on the new physics decaying into 2jets

M, <25& A7 <1.3
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W(—=>Iv) MT distributions W~Mw edge

L e e e e e e B S B e e U L P L B B B B
10 l ' CMé ' -lw P, I 107 cmMS B wWmunu
10° fL Gt=361pb’ B Muit-je 10° f L dt = 36.1pb"' — others
VE =7 Tev E :;t’-\e'Bk . 10° | Ns =7 TeV - data
10° Y o = 10* — W' m,_=1.0TeV
102 . W (M=0.9 TeVic?) 10° —W'm_=1.4TeV
’ ] = - wm=1.1 Tevien ’ .
- W'>ev 36pb™ —-Tom 3 e W’ uv 36pb-1
10
1 =T 'y 1 RPN A
o e o et
_I = : 1 0-2 TN min®) Sl Tf"]u‘
2 ST FaFEF I TP ' L 1 ||
1079 200 400 600 800 1000 1200 1400 (o) 200 400 600 800 1 000 1 200 1400
M, (GeV/c?) M, [GeV]

M, =~2P, E, (1 - cosg)

(1) muon® A HifakelFA %Ly <104 (heavy flavor) ZEEZTlXlepton universality X
e [X%LY several * 10% (n0 ->yy + track)

(2) high energy 73fZ8E: (e/y EM calorimeter 8E/E~1/VE u Tracker 8P/P ~P)

(3) off-shell WD T—ILETHEIZHE SWWCIAIZHRIENERLL
W (SMWERILEEEZRE) ~ 1.58TeV (95%CL) (ATLAS 1.5TeV) 9

overflow bin



Z(>11) M distributions & KK Graviton
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3 SUSY: mE-D&HHE—F
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3-1 multijet+mE; (No lepton mode)

*Jets >120GeV (Trigger), 40GeV, 40GeV

* mE>100GeV
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3-2 2jet+mE; (No lepton mode)
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3-3 naivelZLimit (simplified model)
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3-6 Lepton+multijet+mE; (one lepton mode) (I)

*One lepton (e,mu) PT > 20Ge (Trigger)
* at least 3 Jets PT >60,30,30GeV Efficiency e~80%
* mE;>80GeV (2E125GeV) muon~90%
* mE;/Meff>0.25

*MT>100GeV  Meff>500GeV
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3-6 Lepton+multijet+mE; (one lepton mode) (1)

Electron Data 1 BG 1.8+-0.8 ~700GeV <‘bL\""‘C$
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4 SUSY EFanhlFD WL\HE—F

EFAR—34> (1) AMSB  Wino LSP chargino life ct= 1-10 cm
(2) GMSB stau NLSP stable in detector
(3) SPLIT SUSY (m0>1000TeV) gluino = R-hadron
(4) R-parity violation CFdn

(A) Heavy stable charged particle (stau, R-hadron) B<1

FERH Al Energy loss dE/dx ~ 1/B2 AN—TFJOw7k
PIXELERHH 2§ OTRT (EOH-BRDTF7 IOV EH5)
A2 TOF (time of flight) B<1 720 TIFEE/BAEND
muonfRHEs P/A\FOVIEH E (BFREIFEE nsec + SMAIDEHES)

(B) Decay in flight (AMSB wino%>R-parity)
B1 Kink/disappeared track (@R TNV HEAZAT=Y)
TRT GEfEARIIELEE ct 500-1000mm )
B2 Displaced vertex (ct O(1-100 mm) )
b-tag&@L

(C) Calorimeter HadronTlEES B<<1IEMED P T FARZENHFES,
—EDFZIZARLE (triggerA I KR)
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RPV v v (?)
AMSB v (?) v
Stau v v v v v (?)
R-had v v v v
(R = 1062 mm REFIVHR—R LD FER HHE
{ ATLAS CMS
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::;m : ; Hcal 2-4m (A t~1nsec) 1.5-2.5m
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O o

Tov
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(A2)2a—FA =Rz AL=REIRE (1)

MDT tube

—RRBIEUD RIE R FEIZDLNT anode wire
drift time =
BIFEBFR - T,(IPA B tubeE T FFFHE) e o
drift circle = drift time DB %K drift circle— drift time

B=1ELTEHEL TS T=HB<1DHIFIZ
WL TRBEZELSGHETERLY, P

Reconstruction efficiency
1

*B assumption

RO A THUERSBN ST HFY) o
DIERA TS Zuf OO
TORFABT BoLETRARMRNSYY .0
1Y E foeT X
p=0.4.097  Efency 3% s
Trigger muon 84080 076858 T



event display of AMSB event
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9999 X1 99 X1 . (B1) Kink/displaced track (l)
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Xim
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Mass fig1B

mass( g)= 1TeV
mass( ¢g)= 1TeV

Br(§ —=qq'x)=1
mass(chargino)
=100.157GeV
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= 100.000GeV B
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cross section : 170 fb

vertex

MissingEt
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(B1) Kink/displaced track (Il)

trackiIFZR D %

ATLASDTRTERHE R ZHALVS, TRTIZFREZGEFEEIZHE->TWNSND T,
3EBEHETIZREELI-DDZFIET,

SULVEFHEDtrackH 5. TRTHR H 85 FE Textrapolatel . &layer& T®DtrackD{iL
BEETHET 5, trackfTiIEDhitZ A 5,
>E I TdecayL TWVAMZhitBI TR Al HADREZFETSH->lifeBIEH IEE

= BREEL TS E=ICIE %Tﬁﬁﬂrdlav&rhit&
L JARDHT e
o [E(EshitlT
o
:mf_ ‘ ] g
s T
w /L T C15hit chargino charged particle
Dﬂf L el f s @ : hit/noise @ : hit/noise

number of 3rd layer hits © :nohit .
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(C) Stop in Calorimeter

(1) charged heavy particles (stau, R*....) loss kinetic energy dE/dx ~ 1/B?

Emitted particles with small B stop in dense material (Hcal)

-> about 5% will stop (stau case -> See PRL 103:141803(2009) Asai,Hamaguchi,)
(2) Neutral Hadron (R-hadon) case -> strong interaction there is large systematic error

Q. ! ! ! !
E'SOO T — r lU% I i : :
o CMS Preliminary ; “ 03 CMS Preliminary I —e— Full Cloud model -
I_'600 [ \s=7TeV . B : P
_.>'_‘ Js=7TeV : -- e -- EM interactions only
c I - : :
-06_ 400 025 __ ........... N ................... _ Neutral R-Baryon mOdeI _-
o .

2 i P ® —e
8 00 02 .................. ' ..................................... ...................................... st
5 | | | |
- 0 3 ; : : P
n I : : i .

0.15 [~ e e e ”

200 : ]

-400 0.1 " """"""""""""""""""" o o “

[ oeeeee... RO S, Gmnemmmenmannnees o ]

-600 0.05 CTRRREE SHSHER—— o e — -~
-800 ' ' ' ‘ ' ‘ ‘ e St S O — .
-800 -600 -400 -200 0O 200 400 600 800 0 : ; ; i

Stopped Point X [cm] 200 300 400 5002

my [GeV/cT]

Stop particle decay with =107 — 10'° sec, single cluster will be observed in Hcal.
Dedicated trigger has been introduced in CMS (empty bunch is used: good for high rate case)

In PRL, beam dump is proposed (good for low rate case). )y



5 Higgs & diBoson

g H
J — ytT

Gluon Fusion

VBF

Top/bottom& D FE 1+ 4 A
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NLO
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5-4 CHEDTFE(RLWNVGS)

NNLO
SM

—

o

llllllll

©
©
-
O
©
-
I S Y S E
= - .
Q. - -
a i —— Ho WW N
> o —— H- 4l
(—)' 101N s=7 TeV ATLAS Preliminary = 1> 2210 —~
2 z (Simulation) e it =
8 - A .—f::? Hote -

] j L dt=1fb e ]

Czt20
10-2 A A A Al l A ' A A l A 1 A ' l ' ' ' 1 l ' L L A l
100 200 300 400 500 600

my[GeV]

WWHSERL\EE L8
EoTLv=&Y

vy  tautauld
L

KEBEIEIE.

gluon fusionZexclude
L=z,
YtHisuppresssiL B &
CDIimitlEFENTHL
(£ RE)

Mhissg = 130-450 GeV SM Higgs Zexclude 5
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