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Introduction

ALL ATLAS public results are available in

https://twiki.cern.ch/twiki/bin/view/AtlasPublic

https://twiki.cern.ch/twiki/bin/view/Atlas/EventDisplayPublicResults

This talk is based on the latest results for EPS 2011.

July.21-27, Grenoble, FRANCE

http://eps-hep2011.eu/

ATLAS made (will make) 29 papers and >15 conference notes for this summer.

(101 papers in pipeline.)

July.26.2011 KEK seminar



Contents
Highlights:

SM and top physics:
-- W/Z boson p; measurements,
-- Top (asymmetry, cross section)
Skip: W+n-jets, QCD jet studeis (See last seminar: Nagano-san’s talk)
Skip: top mass and cross section measurement (See Nagano-san’s talk)
SUSY/Exotics searches:
-- MET+multi-jet channel (0-lepton mode)
-- eu-channel and O-lepton w/ b-jets channel, tt resonance
Skip: SUSY 1-lepton channel (165pb), since no major update.
Skip: high mass bump searches (di-lepton, di-jet resonance)
Higgs searches:
-- H->WW , H->yy etc.
-- Combined sensitivity at 1fb?



LHC accelerator

Proton-proton collider located
underground 100m below
with 27 km long.

CM energy : 7 TeV w/ 50ns
(designed 14 TeV w/ 25ns)

8 IP points: 4 experiments

= ATLAS
= CMS
= Alice
= LHCb

July.26.2011
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Peak luminosity (10> cm~s™")

LHC 2010 - 2011

New record in inst.luminosity ~1.75 x 1033 cm2s!
Integrated luminosity 1.32 fb-L. (ATLAS Data taking efficiency ~95.7%)

LHC 2011 RUN (3.5 TeV/beam)
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World record (LHC)

Accelerator seminar July 1st by Frank Zimermann

http://www.kek.jp/acc/seminar/file/LHC_Performance_Zimmermann.pdf courtesy ATLAS
Peak Stable Luminosity 1.26x1033 Fill 1889 11/06/24, 07:31
Max. Luminosity / fill 62.1 pb? Fill 1900 11/06/26, 22:08
Max. Luminosity / day 62.1 pb? Monday 27 June, 2011
. Wednesday 08 June, 2011 -
. = ’

Max. Luminosity / 7 days 239.42 pb Tuesday 14 June, 2011

Max. Colliding Bunches 1318 Fill 1901 11/06/27, 20:34
Max|Peak Events/Bunch 14.01 Fill 1732 | 11/04/23, 05:47
Crossing

Max. Average Events /Bunch | Fill 1644 | 11/03/22, 02:20
Crossing

Longest Stable Beams / fill 19.2 hours Fill 1900 11/06/27,01:09

Longest Stable Beams / day 19.9 hours (82.9%) Monday 27 June, 2011

Thursday 21 April, 2011 -

Longest Stable Beams / 7 days  93.0 hours (55.4%
: / . ( °) Wednesday 27 April, 2011

Fastest Ti d to Stabl :
astest Turnaround to Stable |, , ~ Fill 1718 11/04/16, 22:56

Beams
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The ATLAS detector

Some remarkable parameters:

" Tracking : -2.8 <1 < 2.8 with pT>100MeV ( 0/p;~3.8x10p; (GeV) @ 0.015 ),
= Calorimeter : -4.9 <1 < 4.9 ( 6/E~10%/VE (EM), 50%/VE @ 0.03 (Had) )

" muon : -2.7 <1 < 2.7 by air-core toroid,

= 3-level triggers allow to save data by 300Hz,

" Beam spot: 6,~10mm, o,/ ~ 2mm.
[} 2T solenoid. Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

About 4 times larger

acceptance than Tevatron
detectors.

July.26.2011 TRERCIS Mo%nefs Solenoid Magnet SCT Tracker Pixel Detector TRT Trocl7er



Data quality

~99% detectors are operational.
Typically, 300-400Hz of data to tape.

We lost a connection from 6 FEBs in April.30. W\
Occupancy ~1.6% is affected. ;) R pALb
' Front-End Boards

T Affectin jet and MET reconstruction.

Veto events if a jet falls in this hole.

They are recently recovered after Technical shutdown (Jul.12).

Jato

Inner Tracking .
D Calorimeters Muon Detectors Magnets
etectors
Pixel SCT TRT t’;‘; HL:B FLV% Tile MDT RPC CSC TGC Solenoid Toroid

PRy

999 99.8 100 '\:89.0 :,‘ 924 942 99.7 99.8 99.7 99.8 99.7 993 091l

-—

Luminosity weighted relative detector uptime and good quality data delivery during 2011 stable beams in pp collisions at Vs=7 TeV between
March 13t and June 29th (in %). The inefficiencies in the LAr calorimeter will partially be recovered in the future. The magnets were not

operational for a 3-day period at the start of the data taking.

July.26.2011 KEK seminar
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Pileup in calorimeter 2
-
o]
. . Q
“Out-of-time” pileup creates Q
negative energy. <
Time-constant in bipolar shaping amp
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Noise modeling (+coherent noise) < 5% syst.
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Jet energy scale

= E/p single hadron response (test beam)
= MC modeling (G4 shower model, etc.)
" p;-balance in di-jet events

= pileup offset correction

> 5%in central, 7% in forward

0.12

0.1

0.08

0.06

0.04

ractional JES systematic uncertainty

T IIIIIII T T IIIIIII

Anti-k, R=0.6, EM+JES, 0.3< |n | < 0.8, Data 2010 + Monta Carlo QCD jets

IIIIIII
IIIlll

4  ALPGEN + Herwig + Jimmy v Noise Thresholds
x  JES calibration non-closure +  PYTHIA Perugia2010
O  Single particle (calorimeter) =  Additional dead material-

[—___] Total JES uncertainty

ATLAS Preliminary
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Excellent Performance

Good alignment: DATA cooling pipe MC
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First validation of Zand W spectrum

Z-analysis: W-analysis:
two muons (electron) w/ p;>20(25) GeV one muon (electron) w/ p; >20(25) GeV
opposite charge MET > 25 GeV, m; > 40 GeV

66 GeV <m; < 116 GeV

All kinematical distribution looks very good.
Details evaluation come out soon.

AlpGen is used for comparison.
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Data (Prediction) / RESBOS

Differential distributions

Z p, distribution: hep-ex/11072381 W rapidity distribution:  Test of PDF

Test of higher order effect MSTWO0S8, ABKMO09, JRO9(GRV) are used .
Acceptance is corrected by NLO generators. HERAPDF will be added soon. (which gives
Compared various prediction with data. unbias test from hadron-collider data.)

Interesting to see all full NLO generators
shows discrepancy in high p; region.
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Top cross section

Standard top selection:

" p; > 25(20) GeV for e (u),

= MET > 35 GeV, m{(W)>25GeV
for e-channel,

= MET > 20 GeV, m{(W)+MET>60GeV
for u-channel,

= at least one b-jet with >=4 jets
(pr>25 GeV).

o [Pb]

Five channel combination:
(standard analysis)

| T I LI B
. N == — Theory (approx. NNLO)
JLat = 35 pb (1= jets, 2010) m = 172.5 GeV

|Ldt = 0.69 1 '(dilepton, 2011)

l+jets w/ b- tagging st 186310 ‘3 +6
Dilepton w/o b- tagging e 17426 15 19
Combination Atk 176+5 +£10+8
l+jets w/o b- tagging i 171217 % 16
Dilepton w/ b- tagging Htar— 18026 *J 40

(stat)x(systp{lumi)
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WZ candidate

CATLAS’

-iEXPERIMENT
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Cross section summary
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Forward-Backward Top Asymmetry, %

Top asymmetry
3.4 o excess is reported at CDF. (hep-ex/1101003)

NOW, DO also find an excess. (30 excess ).

Asymmetry is more enhanced at high mass region.

Forward-backward asymmetry:

CDF : Ay (m,>450GeV) = 0.48 +- 0.11 at 5.3 fb*

Theory (m,>450GeV) = 0.088 (3.40 deviation )

DO : Ag, = 0.08 +- 0.04(stat) +- 0.01(syst) at 4.6 fb!

CMS : A, = 0.06 +- 0.13(stat) +- 0.03(syst) (theory 0.013)

In general, it is hard to test SM asymmetry in LHC because

of gluon-gluon collider.
Nevertheless, finding asymmetry indicates a new physics.

Reconstruction Level
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-
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—a—i
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Top charge asymmetry measurement

Background estimation:
- W+jets background:
OS-SS subtraction method:

N,.+N,_= (FMC—”)(D+ -D7)

Tye — 1
where, D* (D*) is total number of events with E,m_? LASPreimiry | 42 et (0gged)
positive (negative) charge, and 1, = 22~V I S Owese, |
. . o(pp—=W7) . ZjedC ]
is estimated from MC. 3 miedithe 3
- B uncertsinty

. " , " 600t

- QCD multi-jet background: so-call “Matrix Method .

400¢

loose 1 1 Nloose KQCD jets dominant o

(N \ - real 11 Wijets bkg is subtracted. :

tight |~
kN * ) Ereal

/I

obtained from CR region
(low m; region)

loose
N fake

€ fake

A
QCD bkg.

Asymmetry is given as

4 _NQAIYI>0-N@AIY1<0)
T NQAIY1>0)+ NA 1Y 1<0)

where, A|Y| = |Y |- Yipar |

No indication was found:
A.=-0.009+-0.022(stat)+-0.073(syst) (theory 0.005)

So far, no division in high/low mass.




SUSY and beyond SM
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SUSY production and analysis strategy

Dominant production is direct production of gluino and squark pair.

“Typical” SUSY decay

chain at the LHC

July.26.2011

x4 av->ay,
< — mq—rr/\g
2|5
~
~_> 1
S g8~->qqyx,
4-jets
- >
gluino

~ 0
q —...+

-0
X1

e

2 LSPs escapes detection
—> missing E,

Category :

= O-lepton + MET
= 1-lepton + MET
= 2-leptons + MET
= >=2 |eptons

Signal Region |>2jets >3 jets >4jets High mass
EPss > 130 > 130 > 130 > 130
Leading jet pr | > 130 > 130 > 130 > 130
Second jet pr > 40 > 40 > 40 > 80

Third jet pr - > 40 > 40 > 80
Fourth jet pr - - > 40 > 80
AdGiet, Ef™)min | > 04 > 04 > 0.4 > 0.4

ET' [meg >03 >0.25 > 0.25 > 0.2

meg [GeV] > 1000 > 1000 > 500/1000 > 1100

KEK seminar 22



Control region and background estimation

- Extract each of kinematic property in background process from Control Region.

CR SR Background | CR process CR selection

CRla | Z(— wv)+jets y+jets Isolated photon

CRI1b | Z(— wvv)+jets | Z(— ) +jets Im(€, £) — m(Z)| < 25 GeV

CR2 QCD jets QCD jets Reversed A¢(j;, Eg““) cut

CR3 W(— tv)+jets | W(— &v)+jets | 30 GeV < mr(€, EF'™) < 100 GeV, b-veto
CR4 tf and single-t | 7 — bbgq'tv | 30 GeV < my(£, EF) < 100 GeV, b-tag

- Estimate the Transfer Factor from Control Region to Signal Region.

N(SR, est, proc) = N(CR, obs, proc) * [

N(SR, raw, proc)

N(CR, raw, proc) |

- Background contamination in each CR has to be estimated independently.

July.26.2011

KEK seminar
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Effective mass distribution
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Simplified model:

squark mass |Gev)

July.26.2011

Squark—glumo—neutralno model (m

5

(gives conservative results)

Limit : gluino ~ 775GeV, squark ~ 675 GeV
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Exclusion of O-lepton channel at 1fb!

MSUGRA/CMSSM: tanf = 10, A =0, p>0
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Heavy particle decays

R-parity conserving scenario : sbottom R-parity violating scenario : sneutrino
O-lepton + b-jet channel eu-channel
5+ b5, producton, B b+, JLot=883 pb"NE=7 Tev
s‘1m:llllIlllllllllllllllllllleci-sl.ln;tllllllllllz p I' ! . ™
8 - ATLASPreliminary  seeeem CLs expacted limit E (a) AILSS Fca— ;:::':::::2
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= miz,) = 60 GeV, mi, )>>m(@ ‘ 18
700 - P 4
- DcoFS,& 285 1" 4 @
nf- 1
i 1 B
500 —
10
400 3 §
.

1500 200 300 400 500 600 700 800 800 1000

m [GeV]
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Highest effective mass

MET = 460 GeV ; ) SUATLAS
N\ A EXPERIMENT

Run Number: 183021, Event Number: 66383304

Jet 1 p; =528 GeV 5 ™ N\ \ oo 2011-06.03 110158 o5
Jet 2 p; =418 GeV | , : i ‘

Jet 3 p; =233 GeV
Jet4 p, =171 GeV
Jet 5 p; =42 GeV

m.4 = 1810 GeV




o X BR(gKK—> tt) [pb]

Top pair resonance search

dRmin algorithm:

Take three narrow jets.

Efficiently choose correct jet 4 EXPERIMENT

combination in high (boosted) f & _ Dot 2011:04 28 085589 CEST
mass tt system. | \|

QATLAS

-llllllllllllllllllllllllli

- _ , Leptonic top
Ns=7TeV dRmin. Syst.+stat. | candidate -@i\\
J’ Ldt = 200 pb" —— Obs. 95% CL upper limit .

-------- Exp. 95% CL upper limit
B Exp. 16 uncertainty

T T IlIlll]
1 1 lllllll

. N Hadronic top
Exp. 2 6 uncertainty A / candidate (\
Kaluza-Klein gluon ' . :

ATLAS Preliminary

T lllllll]
1 llllllll

Hadronic top
candidate

KK-gluon

T T IIIIIII
L 1 lllllll

lll]

L 1 I | L 1 I 1 1 1 l L L 1 I L 1 l L 1 1 I L =4 g l Lepto.nic top
600 800 1000 1200 1400 1600 — candidate

mass [GeV]

gKK



Summary of new particle searches

ATLAS Searches” - 95% CL Lower Limits (EPS-HEP 2011)

MSUGRA : 0-lep +E,,
Simplified model : O-lep + E,
Simplified model : O-lep +E,

Simplified model : 0-lep+b-p(z+£u,.

Phono-MSSll(lndnyl) 2-lop SS + Ey e
m;o-ussu(ngmij) 24ep OS_, +Eu,_

GMSB (GGM) + Simpl. model : yy +E

SUSsY

Stable massive particles : R-hadrons
RPV(A =001/1 =001) hodr-maasep

I.argoE)(Aw) monojet
UED :yy +Eu~

RS with /M, =01 :m,,

RS with /M, =0.1 My,

RS with top couplings 9:.=1 0,9 .=4.0 Tmy
Quantum black hole (QBH) : m,, F(;)
QBH : High-mass o, ,

ADD BH (M,/M_=3) : mdlijstzpr, e
ADDB_!!(_A_'JM“‘D SScimuonN e~

Extra dimensions

“'Scalar LQ palrs (p-l) - kin. vars. in oe., er.
Scdar LQ pairs (p_ﬂ kin. vars. in uujj, pvjj

Lo ,z/W' Ct I

4"hmlly ‘coll. mnsno'a-quWq-

4" family - da-.wmcssaepmn)
Major. neutr. (VM,AJ TeV) : SS dilepton
Excited quarks :m_,

Ax’qluona:m._
Color octet ecalar -

Other

JUIY 284201 n o e avmianic msssn: shown

qqqq contact intsraction - F Mgy

1 T T T T TTT] T
ATLAS
Preliminary
g mass (for () < 600 GeV) det:(o.oa1-121)|b"
Ve=7TeV
M, (8=2)
Graviton mass
M, (8=6)
arTw A
“awy A
15TV W mass
q" mass
Axigluon mass
Scalar resonance mass
L1111 ] Lol ]
10 1 10
KEK seminar Mass scale [TeV]
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Higgs production at LHC

hep ph/1101 0593

LHC Higgs XS working group : g|uon fus|on \F- 7TeV -

8
— s S E
" x = =
X F ]
g H W %L/(‘_ _H B T — ]
T W, Z N T K |
g \\S\Z\\S a 1 IE
9,4, 9 s €
(o) m
Gluon Fusion (GF) Vector Boson Fusion (VB ]

-1
At m_=120GeV, the cross section is 10

| lIIlIIl

gluon-fusion: ~16 pb  ~15-20% uncert.

VBF . ~13pb ~3-9% 0%

WH/zH . ~1.0pb ~5% 100 200 300 400 500 ____ 1000

ttH 0.1 pb et
: ~0.1p

We expect ~650 signal events from 2010 DATA (~35pb).
~20,000 signal events from 2011 DATA SUMMER (~1fb1)
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Higgs hunting strategy

Y
TTTTYT
Z

Ol

LHC HIGGS XS WG 2010

T

|II

Experimentally, “practical” analysis channels are

Branching ratios
9

= Low mass Higgs: H->vyy, H-> T,
H->WW->Ivlv , H->ZZ->ll| 102¢
= High mass Higgs : H->WW->lvqq, H->ZZ->llvv, llqq

103

(H->bb is more challenging) 100 200 300 500 1000
M, [GeV]
Low mass sensitivity (Monte Carlo) High mass sensitivity (Monte Carlo)
9 T T T T T T I T T T | T T T ] T T T ] T 9 . ] | I I I
%b% 105 zz 0k 1l ZZ->
— b — =
® - > T = ZZ->llqq
C ~ -
° I s H 4 72Z->lvy
= T - il
5 g 5 e
8 1 E N NNl e 8 1 £ e b e e 3
Sl emw WW->lvlv _ g f -
Q - H- 4l . Q —— Hos WW
- | == Ho ZZ b - i —— o4 ]
3 10" it 22y ATLAS Preliminary _ 3 10 | \Ns=7TeV  ATLAS Preliminary —-#-zZ-ke =
o F gxﬂ,ﬁq o5 (Simulation) T8 f (Simulation) RCEE-
m - =TT - - — - .
o . ee-- Combine i o C ->WW->lvqq, and H:shh is missing.
D5 ATL-PHYS-PUB-2010-015 | e a9, and =2, &
Jz20 —
10—2 1 1 1 [ 1 1 1 I 1 1 1 I 1 1 1 l | 1 | l | 10-2 [ R | L1 1 PR SR ST SR KT SO SO ST SO SN SO S ST S |
100 120 140 160 180 200 100 200 300 400 500 600

myGeV] m{GeV]



Mass resolution o ~1.4 GeV (no-conversion) 150

~1.6 GeV (w/ conversion) 100 +

H->vyy (2011, 209pb?) s o1y
S 400E ATLAS Preliminary 3

Event selection: N 350 Data2011\s:7TeV,JLdt:1.08 T
two isolated photons W/ 40, 25GeV, % 300 Inclusive diphoton sample _E
B L4 ata -

isolation energy (AR<0.4) < 5GeV D o5 oo nartali 3
Obtained 5063 events at 1.08 fb™L. 200 =
+

.¢.

lllllllllllllllllllllllllllllll

(CMS: ~1.2GeV) 50 E
i : : PR EREEPETE EPECETEE EPEPEEE APEPEPEE BN
Side-band exponential fit P00 " 110 120 130 140 150 160
Background composition is checked by MC m,, [GeV]
"'0‘12""]""[""[""I""I""I""]""\""[""
70% yy (direct prod.) ... ResBos (NLO+NNLL) § o1l G“?:F:g[fv]w :'*. e ]
fragmentation ... DiPhox (NLO) > 008 - 1000 . & -
§ [ el e | b
25% vj (gamma+jets) ... JetPhox (NLO) & 005 1 llose coon o E
; 4 \ _
1% jj (QCD) .. NLOjet++ (NLO) o I :
0.021 4 . —
2% DY Z/y ... Pythia : R ]
QEIBE™=TEE™TT0 115 120 125 T30 oo 140145

Large uncertainty comes from jet fragmentation to leading xt°. M,, [GeV]



Low mass H -> WW -> |vlv

Event selection: £ 000 ATLAS preliminary o D Yt mions

T [ Vs=7 700 | Lar=1.0015", oo uep) E““ E:,Zuf;; ]

= leading lepton p; > 25 GeV, 800 wy = ""5'1‘(:‘::”“"‘“'_:

= sub-leading lepton p; > 20(15) GeV 600;*[— # of jets E

f ite si n N

or e (u) w/ opposite sign, N bors after MET cut 1

= METrel > 40 (25) GeV for ee / uu, -

=30 <m, <50 GeV, A, < 1.3, 200 " .

" no jet w/ p; > 25 GeV, <« H+0jet - Tl | -

= one jet w/ p; > 25 GeV, < H+ljet g 25 | | | | l '_E

a 1.5F E

b-jet veto, p;(tot) < 30 GeV, Z->tt veto. & 1_! N { [

0.5: | I 1 | " . | I 1 E

Backgrounds: ’ : ) : : :L
di-bosons (WW/ZZ/WZ) ... dominant for H+0j analysis (rely on MC prediction)

tt and single top ... comparable with WW in H+1j analysis.
W+jets / Z+jets ... data-driven estimation method. - rely on theory

Understanding of the particle ID performance and event kinematics are crucial.




Background estimation

Signal Region

WW control
WwWw
Higgs(VBF+ggF) _ Naw tt +single t
T = NETUTW) W jets
‘“/.
<
NE
o. = —122 top control
i thrl(top) .
tt+singlet = tt +single t
T = N;ff
Wy TGr
! M%'-'( = W control

W jets

<€
<€
ctri(W7 )
ﬁ = top
u N:ol;f (rop)
ctri(Wi)
i = N"?_
ctri (Wj)
N, Wy

W+jets: CR: m; > 30 GeV, The “fake factor” is evaluate using di-jet data.
Apply “fake factor” to CR. Method is verified by looking at the same-sing events.

Top: CR:reverse “b-jet veto”. Estimate the jet survival probability in CR.

Apply it to SR.
WW:  CR: m, >80 GeV. The yield is obtained by MC@NLO. Apply this ratio to CR.
July.26.2011
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Acceptance at 1fb?

H + 0 jet channel :

(my, = 150 GeV)

Selection Signal ww Waipts Z/y' +pts tWith/tgh  WZ[ZZ/Wy Total Bkg. | Observed
Jet Veto S0£11  260+30 46=17 80 = 70 22:8 174 T8+ 1.5 430100 453
|P‘.’r‘|>3OGeV 48+ 10 230 £ 20 3B+14 15+6 19+£7 16+4 73+14 330 £ 50 371
mer < S0 GeV 34x7 59+8 11+£3 T4 2718 28x08 09+03 83x11 116
Adg < 1.3 466 5818 5£3 2817 28+08 08+02 63+0 89
075 x my < my < my 214 263 2909 1£2 1612 0704 06+02 335 49
ee 3.1x07 3707 0502 04x06 00x06 00x02 0.05+0.19 4712 7
eu 11x2 13419 1707 00 1108 0403 04+03 172 21
uy 69+15 88x13 0705 05220 0408 03x03 0.18 £0.19 11£3 21
H + 1 jet channel: (m,=150 GeV)
Selection Signal WW Wigls  Z/y +pels f tWjth/tgh WZ/ZZ/Wy Total Bkg. | Observed
1jet 234 92+£9 20+ 10 40 + 30 240 + 60 88+ 13 62+08 490 +70 465
b-jet veto 234 919 19+10 40+ 30 140 + 40 457 6.1=08 340 + 50 333
|P'}"|<SOGeV 19+3 768 95 25+19 80+ 20 356 4105 230 + 40 221
Z — rrveto 194 74+8 105 20+ 10 80+19 335 4007 220+ 17 212
mgr < S0 GeV 133 163 12+05 34+16 12+4 72217 09+0.2 415 56
Ader < 1.3 132 1.0£05 1.5+£12 11+4 63x15 074020 44
075xmy<mpr<my ||7.2% l.a 62+13 0509 0406 49+x17 23zx07 034+0.16 15:t3| 21
ee 0903 08x03 008004 00x04 O08x10 02z04 0.06 £ 0.08 2012 4
eu 4009 35zx08 04+02 04+07 31x13 1.2x06 024+£0.13 88x19 8
Hy 23205 19x04 00+08 00+£04 11x1.1 08x07 0.04 £0.07 3917 9
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Sensitivity of H->WW

= L B L R LRI R NS LN

S ATLAS Preliminary .

o ()
Transverse mass reconstruction: B 10°E HoWWE Siviv E
= - — Observed 3
1l miss~ 2 ] Miss\2 o - ---- Expected _ -1 -
m, =\/(ET + EM) (P, + P™) - - Y JLdt 1.04 fb ’
5[\ == (§=7TeV |
> g El) 10 []+2¢c -
o - prefiminary Cun %5 Mopewg ] pe - -
:3 SOE—ﬁ.rmz' PR YT —— é?..ég:‘?im- _E % E E
2 o2sF 0O W 94 O n i
5 + ; l ]
i 1F E
= ' _é I RN BT S AT B AN A BT S A B B AR A
B e e SR A 120 140 160 180 200 220 240
- 1.55_ _ M, [GeV]

i Exclude : 142 < m,, < 186 GeV
0554550012040 7e0 80 50 220 240
Wy [GeV] Maximum 2.70 deviation from background-only

hypothesis in 126 ~ 158 GeV.
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< FT ™" T " " T """ T l -
- - © {30 ATLAS Preliminary ¢ Data .
H->27Z-> Il S F [Ldt= 110" mzZ", Z+jets, Zbb, tT ]
i £ 120F\s="7TeV =
Golden discovery channel : .
110F a
Event selection: - .
100 -
two pair of same flavor and : : .y - % :
. . 90__ d o #.°% =
opposite sign leptons, - L . .
muon pT>7GeV, electron pT>15GeV, 80 . E
at least , leading two lepton pT>20GeV. 701 N
| T S S RN S S| L PR SR S | -

at least one 76 < m; < 106 GeV. 20 40 60 80 100 120
AR,>0.1, isolation my, [GeV]
. = e DAA MRS BARSUAASALISRALARRS:
One of Z is not always necessary S 9F ©  Background ATLAS Preliminary
to be the Z mass resonance. 2 sk = 2;322: 22:228 g:://; E
-g 75 [ Signal (mH=48O GeV) - ]
. . @ 2 H—ZZ '—4l =
. > — _
Background normalization: D f [Ldt—11fo" =
NData T 5E \Ns=7TeV =
—_ ~EX Z MC - -
N’/z - GZZEZIZPL X G/E_;'IPL N AR 4;_ ® _;
‘ 3F ¢ I

Phys.Rev.D80(2009)054023 of |
Higher-order effect is partially involved. 1_ it ae I e
; _l L l L1 11 lJ’ ll 111 I 1 1-r l_!_!-!_l_rl—i 11 Ll L

)
~f
(6]
g
N
o
01_
(@]
wp
o
(@)
01_

R~0.97 00450 500 550 600

my, [GeV]



LAS

Run Number: 183003,
Event Number: 121099951
Date: 2011-06-02, 10:08:24 CET
EtCut>0.3 GeV

PtCut>2.5 GeV

Cells: Tiles, EMC
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Events / 10 GeV

Data / MC

High mass Higgs

H->ZZ->llvv and llqq :

Event selection:

= di-lepton 76 <m,; < 106 GeV,
= MET > 66 (82) GeV, A¢, <2.64 (2.25)
= MET < 50 GeV, n-jets>=2, 70< m;; < 105GeV

Background:

= di-bosons (WW/ZZ/W2Z), Z+jets ... dominant
= WH+jets, tt and single top

—
e Data

—— Total

l;v T

Other Backgrounds
— Signal (m, =400 GeV)

———
L dt=1.04 fb"
ackground

AAAAAAAAA

250 300
E™* [GeV]

H->WW->lvqq :
Event selection:
= one lepton w/ p; > 30 GeV, MET>30GeV,

"n-jet>=2, 71< m;; < 91 GeV
Background:

= W+jets / Z+jets ... dominant background
= di-bosons (WW/ZZ/WZ), tt and single top

III IIIIIIII IIIIIIIIII|IIII|IIII|IIIIII

v f 3
‘gmo in -
> Data (bg fit subtracted ]
3 gofi (bg ) E
= soft| - 77| Signal, m =400 GeV (x 2.7) =
T ]
Q 40p- -
20 . T ATLAS Preliminary 3

o ] :
20| T H+0/1j, H- WW—s Iv jj
40 E
60 | | \s=7 TeV J L dt=1.04 fb" =
'80 :-I' 111 I 1 111 | 1 111 I 1111 I 111 1 | 1111 | 1111 | 111 1 I 1:
20 300 400 500 600 700 800 900 1000

m, clq[GeV]



Candidate Event with a Z—py and missing E.

A EXPERIMENT ° \

Run 167776, Event 129360643
Time 2010-10-28 10:41:18 CET




SM Higgs sensitivity
O, IS based on NNLO calculation. Luminosity uncert. 3.7%

The WW channel alone excludes Higgs in range 140~190, 340~450 GeV.

The WW and ZZ channels shows similar tendency in low mass region.

lj;v

B B - :“_.Y\Lw* Wl o :H-H:Iqq .
8 — O\ N /S H— ZZ— vy .
ot . N X /i ——ZH—-bBb 4 = — H— WW — hqq .
£ ,
- 10 73
o — =
\2 - —
) — 2
m e -
1 :_ ................................................................................ _:
- - \exclude /7 Z
- ATLAS Prellmmary f L dt~1.0-1.2fb \F =7 TeV CLs limits -

100 200 300 400 500 600

m,, [GeV]
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95% CLs Limit on o/o,,

Combined sensitivity

low mass
- ATLAS Preliminay | @
! — Observed f Ldt=1.0-12fb"- §
---- Expected _ -
105— =10 \s=7TeV —g 5 10
- [J+2c 19
[ 10O
P
B 1T v
(e)]
16 - 1
A R T R R R B
120 140 160 180 200
— M, [GeV]
Broad excess >20
July.26.2011 KEK seminar

High mass

-

-

T

- T T

lI[]I

I llllll'

T LI

ATLAS Preliminary

— Observed
---- Expected
HERE
[]+20c

-'.+:-‘.—

YRS TN TN W (NN TR TN TN SN AN TN SO SN S N

LI B | T I T LI B | I LI LI l

det=1.0-1.2 '
Vs=7TeV

lllll

.
-
-
-
-
-
.
-
.
o"‘
-
-
.
.
-
-
-*

200 300

400 500 600

M, [GeV]
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Limit o4, /Ogy,

Tevatron/CMS results

Now, 4-experiments see similar tendency.

_ CMS Preliminary,\s =7TeV [ —+_ CL,Observed b‘% | CMS Preliminary,\'s=7TeV | —a— CL, Observed
Combined, L =1.1fb” B8 CL Expected = 1o <e Combined, L_=1.1 fo" [ CL, Expected = 1o
S CL Expected + 20 ] 08 10 | JEREEERE CLg Expected = 20
--o--- Bayesian Observed |] ot - | +-o--- Bayesian Observed
E I
- N
1 -
CMS (high mass)
I L L | L L . I I I I I L | I L L L s b e b s b
120 140 160 180 200 220 100 200 300 400 500 600
Higgs boson mass (GeV/c?) nggs boson mass (GeV/c?)
- J LeD2 M
5 © DO Preliminary, 1=43-86 " — g:t::j ol — L= ne. High Wuss Eqpeced
= | SM Higgs Combination i 8 : :
£ [ 2gs Le [ Expecied +lo - Pl - ) o wseas
= ==~ 1 ] Expected 42 - . :]...,\muu.
— " . ~ 31 xpected 20
G " \ a CDF w— g N aze Crserved
2
S Ll 5 "f Hv‘* WW channels
< o
= 32
' | | B oo R
l 13 O
_/ <— LEP Exclusion TN '
- DA Exclusion DO | standard Model
Tl PR TR FET RS PEETE PR e NS s NN
100 110 120 130 140 150 160 170 180 190 200 110 120 130 140 150 160 170 180 190 200
July 17, 2011 m,, (GeV/ic”) Higgs Mass (GeV)
KEK seminar
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Significance

= T T [ r 1 1 r 1© T 11

No “look-elsewhere 1 TLAS Prellmlnary

effect” involved.

107
130-140 Higgs :
consistent with expectation. 12

> upto2.70
10°
125-130 Higgs: — Observed
pretty lucky. 107 o Sxpected
Sy )
H->yy is contributing. 10° ~—-30 Ldt=1.0-1.21b
\s=7TeV
ool L 1
120 140 160 180 200
M, [GeV]
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Prospect

There are number of things to improve/establish our results.

Observe discrepancy in low p; electron.

Checked number of things... low mass DY, isolation quantity, noisy run,
tau-decay polarization, single top, ZZ etcetc...

So far, none of them explain them.

-~
3 ATLAS preliminary PR P pep—
o VE=7Tok | L= 1.06m", 0w B ey
4 B e O] Wi
= £ H N
&
after MET cu
2
2 2F =
i-i :,"\\ 2 I-v 3
s £E - 3
B T F -
i PO D z! {}i }
N= g P
05:71:.|...l...1...|...II..1.11.1.1.1...1‘.'.."
- 20 40 60 80 100 120 140 160 180 200
Py [GeV]

July.26.2011
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Entries / 5 Ge

Data/Bkg

LI S S |
[~ ATLAS preliminary
V- 7Tox | L= 1oers”, o

after MET cut

T T L) L) | Ll Ll L 1 L] T L) L) | LI L) Ll

o Dot = 5N o)

. - :
P e e e — === =
o {}H, giegeaad }g,x} i 11{ )
L S Bt ? IIILut}L ItI<
05 1601I50 260250
My, [GeV]
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Experimental side:

NEED more understanding of pileup.

- Definition of “Primary Vertex”.

Historically, the “primary vertex”
is defined as “largest 2p,? of tracks”.

But an example reveals not a case....
It potentially bias the b-tagging/tau ID
as well as isolation quality.

—
]
o

ATLAS Prelim'inary

Ns=7TeV, Data 2011

nl <0.3 ~1-35=u<45
#-45=u<55
—+55=u<65
4-65=u<75

®
Q

lIIIIllll

k4

()]
)

. N
4
H

N
=]

N

@)
T T T T R ] LT
o
!"*.:’..

"'”

Tower-level offset AET" [MeV]
Y

[

—IllllllllllllllllllIlll-

=)

N
=

| | |
500 1000 1500 2000
Distance from last empty bunch [ns]

SATLAS

" EXPERIMENT

Run Number: 180164, Event Number: 146351094

Date: 2011-04-24 01:43:39 CEST

- “Out-of-time” pileup structure.

Sensitive to “bunch train structure”.

The energy offset correction can change
beam bunch-by-bunch.

Impact in MET resolution is not so negligible.




Theory side:

= 3 bit poor eta description in MC, - S i
800 77
== need better PDF. F }
We already know LO PDF is not sufficient. il b

= prediction of A¢,, and low m, distribution are critical,

a0g- 7

=5

O0om: |
|

§

)wgy
BN

it
Egzu 4
2
g

"
s

.....

1.5F

Data / Bkg

> “Jet-multiplicity” is largely depending on

kinematical cuts. Changing “lepton p;” also 0.52 .
change the multiplicity.

In most case, our NLO generators are fine for inclusive
measurement, but how do we trust it in very local phase space?

> single top production has large ambiguity.
5-fermion v.s. 4-ferion scheme ?7?7?



Yukawa coupling:

decay gluon fusion | VBF
So far, inclusive searches are mainly performed. 8 (top-loop)

Further check/confirmation, the other search

channel is very important.

The VBF production searches will be a key

to know the production mechanism.

The H->tt / bb search allows us to be able to see

Yukawa coupling directly.

Also High precision measurement of Higgs p;

is able to see the ratio of Yt and Yb.

In the high mass region, separate analysis of
gluon-fusion and VBF searches are important.

(multi-jet categorization)

July.26.2011
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H->yy indirect Yt gauge

H->tt Yt * Yb direct Yb

H->bb Yt * Yb direct Yb

H->WW indirect Yt gauge

H->77 indirect Yt gauge
T, b ‘

H H
—-— - — t -—— =
Yb t Yt

T, b
W,Z
LT H
W,Z ©
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Summary

= Explore wide range of SUSY parameter space.

= Combination Higgs sensitivity with ATLAS and CMS will be at Lepton-Photon.

= We expect 3~4 fb! data this year.

= LHC plan for next year is still floating. (possible option: 8 TeV w/ 25ns collision)

before dawn of adventure...




LHC actual versus design parameters
| |design  |midJune20ll _|comment

Beam energy

transv. norm.
emittance

beta*
IP beam size
bunch intensity

luminosity / bunch

# bunches

bunch spacing
beam current
rms bunch length
crossing angle
“Piwinski angle”
luminosity

July.26.2011

7TeV
3.75 um

0.55m

16.7 um
1.15x10%
3.6x10°° cm2s?t

2808

25 ns
0.582 A
7.55cm
285 urad
0.64

10*% cm2s?

3.5 TeV
2.9 um

1.5m
34 um
1.25x10%

1.1x10%° cm2st

1092

50 ns
0.236 A
>8.7 cm
240 urad
>0.31

1.2x10%*3 cm2s?

KEK seminar

% design
% design!

3x design
2x design
higher than design

only factor 3 away
(x4 from energy!)

approaching % design

close to % design

>10% design

o1



luminosity potential of present LHC

2
n, N 1 0.0
how to go further? [, = Jre b_b D =it
4B e \/1 r o2 20,,
. piw
50 ns spacing:
n,. 1092 — 1380, N,: 1.2x10"—1.7x10" (double batch inj.)

p*:1.5—-1.0m
total gain ~ factor 4 — 5x10% cm2s-1 at 3.5 TeV

25 ns spacing (e- cloud in SPS & LHC!?):

n,. 1092 — 2808, N, 1.2x10"

*:1.5—-1.0m, ye: 3 um — 4 um

total gain ~ factor 3 — 4x10% cm2s-1 at 3.5 TeV

another factor 4 from going to ~7 TeV (&p*~0.5 m)
2x10% cm2s-1 at ~7 TeV does not appear impossible
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Material profile

Radiation length:

ATLAS
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CMS SUSY result

CMS Preliminary \s=7TeV, JLdt=1fb’
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High mass H -> WW -> Ivqq

Note this channel was not in the previous Higgs sensitivity.

Event selection: Backgrounds:
one lepton w/ pT>30GeV. W+jets / Z+jets ... dominant background
MET>30GeV, di-bosons (WW/ZZ/W?2Z)
n-jet >= 2, 71<m,<91GeV tt and single top
[qV] L T T 1T T 1 rr T 1 1T L L T 11T L [a\] FrorTT I T TT I T T TT I T TT I T TT LI | LI | LI B
= [ L it - 35|pb1 " ATLAS Prellmlr]1ary S 45F (L dt =35 pb? ATLAS Preliminary
o - top - o - top 3
N - W/Z+jets . N 351 W/Z+jets 3
; 80 Multi-jet ] 17e) - Multi-jet ]
2 : | [ signal (x30) ] 2 30t [ Signal (x30) 3
= i m, = 400 GeV/c? | = = m, = 400 GeV/c® ]
I 60 + N o 25F _ =
i ++ H + Oj Search ] 20;— | + H + 1j Search _i
401 # » 15F ¥ E
: ] 10F E
201 +-+ . g 5
. | + $4 i SE =
_....II.+._._|....|,,., ] O: """" Pl I I |l|l|_llllnhn+p|lfoi+|
% ~"100 200 300 400 500 600 700 800 5~"100 200 300 400 500 600 700 800
myw [GeV/c?] My [GeV/c?]

> Limitis obtained by the background shape fitting (double exponential).



Events / 5 GeV

High mass H -> 7ZZ -> llvv

Require large MET : Backgrounds:
one pair of same flavor and opposite di-bosons (WW/ZZ/WZ) ... dominant
sign leptons w/ 76 < m, < 106 GeV. W+jets / Z+jets
MET > 66 (82) GeV, A¢, <2.64 (2.25) tt and single top

Significant contribution from H->WW->Ivlv : 76% at m_,=200GeV, 9% at 300GeV.

106 l\llllllllllllllIllIllll > L IIIIIIIIIIIIIIIIIIII IIIIIIIII IIIIIIIIII
105 ATLAS Preliminary . dataf L dt=35 pb " 8 4 ATLAS Prellmlnary e data | Ldt=35pb"
H— puvv Total MC H—livy (m =400 GeV) B Signal x10
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5 events was observed with 3.5+-0.4+-0.8 expectation.



High mass H -> ZZ -> llqq

Event selection: Backgrounds:
one pair of same flavor and opposite Z+jets ... main background
sign leptons w/ 76 < m, < 106 GeV. di-bosons (WW/ZZ/WZ)
MET < 50 GeV, W+jets, tt and single top

n-jets>=2, 70 <m; < 105GeV

> L e e e PP NS L L E L LU R = I Ay SR AL I I IR RRRE'
D - ATLAS Preliminary wa | Laessos' 3 @ - ATLAS Preliminary VR
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50 100 150 200 250 100 200 300 400 500 600 700 800 900
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> 11 events observed for 9.9+-0.9+-1.5 expectation.



MSSM H -> Tt

Cross section:

Omssm ~ (tanB)? x ogy,

Event selection:

electron pT>20GeV or muon pT>15GeV,
hadronic tau pT>20GeV,
MET>20GeV, m; < 30GeV
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Backgrounds:
Z->TT .... main background
W+jets
Z->ee/uu

di-boson/top

Tevatron (1 8 221"
3 LEP-2

Observed (CLs)

—@— Observed (CLs+b, PCL)%

Expected (95%CL)

\s = 7TeV, j Ldt =36 pb’"
ATLAS Preliminary
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