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Toward “"New Evolution”

"November Evolution in 1974” in Particle Physics

(Tuhe ?:"::‘k ::’;:‘ o }L’ (bottom) Standard Model was established in 1970’s.
Pr ' 89N ¢. [charm) (‘79 Novel prize: S.Glashow, A.Salam and
1960 _ 1970 1980 S_Weinberg) 1990
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e Involving in very excising research at CERN in Switzerland.
— We have the highest energy accelerator "LHC" in the world and excellent detectors
“ATLAS and CMS".
— Our experiment has started at 30t", March 2010 with V/s=7TeV.
-> We have almost caught up with Tevatron (closed at the end of FY2011).

o Expect a "NEW EVOLUTION" in particle physics.

— New particles/phenomenology -> Close SM and move to BSM (Supersymmetry, Extra-
dimension, ...)
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LHC tunnel
- ~v27km circumference
- ~100m below the ground




y

(Pl N

3 LHC tunnel

f - ~100m below the ground
" - 1232 x Dipole magnet
- operate at 1.9K
- B=8.3Tesla for Vs=14TeV _
-> 4.1Tesla for Vs=7TeV
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LHC in 2011 %

LHC = Vs=7TeVTIERICT— 2= 44

= L L L L
o 35 ATLAS Online Luminosity Vs =7 Tev = Peak ~ 2.7 x 103 cm2s-L
E 3r LHC Delivered 4 Max ~ 90 pb! / day
3 E ATLAS Recorded 1 L ~ 2.8 fb! delivered
£ 250 d (FEED70f)
S <YL Total Delivered: 2.76 fb” .
-l - . -1 _
E of Total Recorded: 2.61 fb 3 50ns bunch spacing
© - 1 pileup =
E 15 — 6 collision / crossing (ave.)
c — |
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Day in 2011
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Standard Model
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Re-discovery

OS di-muon invariant mass
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QCD jet

= 1 029 1 T T | T T T T TTT7 ]
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[Hadron colliderT
MC simulation’s AT

s JELDE I E TG TE,

Our MC prediction, NLO pQCD, has a good agreement!!!

— Up toy=4.4
— Up to p=2TeV
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EPST R #1ATLASO#E & <8
EPSTO#E =] Limits full mass range “(‘f
A
Additional High-mass
/ — E T T T T | T T I. I. | T T T T T T T T T +_
-> ;H;ﬂ ‘f# ,:;u.g/' channels extendthe ¢ | ATLAS Preliminary :
— — i o i )
H—ZZ—llvv exclusion ° — Observed Cls -
S . e~ Expected f Ldt=1.0-1.2 ft
Noticeable excess £ 'F M=o s=7TeV |
around 250 GeV from _j _ ]x20 .
H— ZZ—4l candidates < |
2
Ty]
o
1%
o ([ ArasPmmay ] L
EPST'E.-H-ECMSG)%EI:% 10‘;— l:"w P -‘"""f*"f":, - : |
G [ CWSPreimnay BV [ CLowenes || 4 [ 200 300 400 | 500 60C
= Combined, L_ = 1.11 B CL Expectedxio || | m,, [GeV]
2 10 ——.. CL, Expected £ 2g - > € >
b ——- Bayesian Observed ] 155<M,<190 and 295 <M< 450 GeV/c?
E ::ﬂ.i ?c;;v; excluded at @ 95% CL
“‘..‘ EPS-HEP 2011 - ATLAS Higgs Combination / 15
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SM Higgs EﬁﬁﬁﬁFtBR

o) 158 b =R
) Ns=7TeV 1§ = 3
<10F EL =
x E 13 ¢ ¢
T 1" 5 i g
T = 1 S10't -
8 1:_}/ ER: ]
¥ E ”'-’.,Wr'f . ]
i @ __ |
107 ; | _
102 ]
: i 1 1 1 1 1 1 1 '3 | l l l l l l 1 l
100 200 300 400 500 1000 19 10b 200 300 500 1000
_ M, [GeV] I

M, [GeV]

e SM Higgsl|ZF&R SNzt @EPS
— 150GeVLLTF. 450GeVil £
— 200-300GeV
o ATLASICD#240-260GeVICExcess, CMSIZ(ZIE T AN TexcludeLizh', 32DANAI0H B,
e 150GeVULTFICKELGZH -> CIICFFEITNIL. SM HiggshYukawat, Bl 7E RT EE .
SUSY -> “<135GeV" "zt £
C ’ 2011498108 IS4 —IEBIC LB B IR E—YEEDF R E 13

]




H->vy
New ResonanceZz R 2(13(CE&ELLVFroRIL -> res ~ a few GeV for myy~120GeV

[Selection]
Two isolated photons pT>40GeV, 25GeV(ATLAS), 40GeV, 30GeV(CMS)
-> Reconstruct m,,

1 1 I 1 1 1 1 I 1 1 1 IE
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O 400F E:TTew,J Ldt=108" = %350__\15—?&%’ L=166 b Bkg Model
o - E 0 C _ _ +lo
— 350 Inclusive diphoton sample - SDD Al Categories Combined +2
2 . ®  Data 2011 - — r
UCJ 3[][] - Background exp. fit — i
= E ________ Bkg + MC 5igna|m_|= 120 GeV, BxSM E
W 250F E .

200F- E -

1505 E 3

100F- e -

50F 3

160

1 | 1
140
m,, (GeV/c?)
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Limit with H->yy

ATLAS(1.08 fb- 1) CMS(1 66 fb1)
E T TT T TT T T = 20
w1 0° = —_— Dbsewed CLS |Imlt =54 = 13 CMS prellmlnary Observed CLs Limit
- -4 =
E I EXDE‘!GtEd CL limit _ IT 16 ----- Observed Bayesian Limit
& L 4 = X
a L 1o ATLAS H _2“' B e Median Expected CLs Limit
E + 20 Data 2011, \s =7 TeV 3 14f
: i 1 718 125# - + 15 Expected CLs
— = ?- H
E{é 10 det =1081b ] :}- ol I:l izclrExpe-:tetliCLs
L 3
i | - 0 ™ 2 U S
i 7 6% __________________________
B Y — . T
Eo4 |7 N 7 o |
- : {\ ; ; ¢
-rl I I I +|||||||||||i||||i||||i|||| GS“
1 130 150 q10 115 145 150

10"'115'1"’126"%25' 1
m,, (GeVic")

20 125 130 135 1 IO

(h) m,, [GeV]

e ~15-4xSMIEEZEAILE,

o LICHRNTLVSEE
— ATLAS : <120GeV, 128GeV, 138GeV, 147GeV
— CMS : 113GeV, 119GeV, 140GeV

o FREMEDSODOEEHTIVD,

— Look elsewhere effect
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H->WW->Ivlv

[Selection] (m,<220GeV)
(1) Two isolated leptons (electron or muon)

pT>25GeV, pT>15GeV P O >

(2) MET > 30GeV - _ -
(3)M, < 50 (my<170) or 65GeV (m,>=170GeV) <€ > Spin0 €

(4)Angle ¢, < 1.3 or 1.8
etc f ‘ |
-> Reconstruct M+ My = V(E%}-ﬁ + E'}"SS)E _ (ﬁ%?_f + ﬁ?lss)z

II|IIII|IIII|IIII|‘
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ATLAS Preliminary e Daa 25 SMisys & staf)
—_ WIEZEAN

70E JE=?Tav_J Ldt=170" E::w E ingie Ton

Entries / 0.31 rad

BOFE- H—=WW—stvlv + 0 jets [ Z+sts [T] Weets
= ] H 11807

50F-

40F After M, < 50 GeV cut

3Uf—

20

s o SRR
0 0.9 1 1.9 2 2.9 3

Ad(ll) [rad]
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Entries / 10 GeV
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H->WW->Ivlv

0 jet

II|III|III|III|III|III|III|III|III|I_
LAS Preliminary o Data % SM(sys @ sta

1 . .WT
=7Teijdt 170" 5 [ sigeTop
H-WW=lv + 0 jets I Z+jets[] W+iets (data driven)
[CJH[150]

a1 D]

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|_
-
e
&

5080 100 120 140 160 180 200 250 240
M, [GeV]

WWhtdominant

150GeV HiggsD#FTE IFBAOMIH IR—

Entries / 10 GeV

1 jet
tF ] L S I AL R I B I R
- ATLASPreliminary o Data % SMisysesa) 3
16:_\f§:TTeV,det:1.TOib'1 Eﬂww ESingIeTO; E
14— HoWWSivly + 1 jet I Zsets ] et (detadrivr) —
122_ [CJH[150] E
105 s
o -
6 =
e E
2 -
“7 60 80 100 120 140 160 180 200 220 240
M. [Ge

WWetophtdominant r[GeY]

rLTELY

M5 frldbroad -> BARER VI T I OEFEEDENREE5 23 -> M THE,
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Limit with H->WW->lvlv

ATLAS
E T I LI I LI I I-I I-I 1T I LI I LI I T l T -I LI I

o‘”1 0? ATLAS Preliminary CLs Limits
B = ) =
g = — Observed HoWW ' siviv - 3
— B ---- Ex ted . |
E L -+1pe°9 _[Ldt=1.?fb1 -
o 10 |:|; 26 Vs =7 TeV ]
o 'ME 0 E
R F .
o L -
m — —
Ve R\ pede =

10—1 1 1 I 11 1 I 1 1 1 I 11 1 I 11 1 I 1 1 1 I 1 1 | I 11 1 I 1 1 | I 11 1 I

120 140 160 180 200 220 240 260 280 300

m,, [GeV]

Observed 154<m_,<186GeV
Expected 135<m,;<196GeV
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CMS

H — WW — 212v + 0/1/2 jets (CLs)

M
=y
=]

95% CL Limit nnm’as

----- 95% CL exclusion: median
[ 95% CL exclusion: 68% band

95% CL exclusion: 95% band
—=— obsernved

CMS preliminary
L=1.55 fb!

[=]

120 140 160 180 200 220 240 260 280 300

Higgs mass, m, [GeVich]

Observed 147<m_,<194GeV
Expected 136<m,<200GeV

KARELTEMAICIA )V FIzExcess
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H->22->A4l

[Selection] (ATLAS) 5, ﬁf".‘“gfﬁe”.m‘?ﬂ??m.‘. o TRV RN,
(1) Four isolated leptons (electron or muon) 2 T DATA
pT>20, 20GeV (for trigger) 9 i W ztiets E
pT>15GeV (elec) or 7GeV (muon) < r Bz ]
(2) M, ~ Z mass (£12~15GeV) S 4k [] =350 Gevic
etc AT . [l =200 Gevre? -
-> Reconstruct my, 3 [l =140 Gevic]
> T .' UL L e :_
8 o [B):g%mund ATLAS Preliminary - 2:
o [ [ Signal (m =150 GeV) ] -
<. 8F B Signal (mH=220 GeV) - -
42 - [ Signal (m =480 GeV) x 2 . -
2 * E :
3 F—)ZZ( )_g)glz ot = 90 200 300 400 500 600
- Ldt = 1.96-2.28 fb" - 2
5 527 Tov - M, [GeV/c?]
4F ’ E
st | 4 &
- ATLAS 192<m;<196, 214<m_,<222GeV
221l 1 1 CMS (F1F7185-300GeV” (1%§i%)
s Is _.n_.__u_ T T —u
- i e V. e SR

|||||||||||-| [ T |
‘POO 200 300 400 500 600 - | 2wy imes yim s FR s
(‘ ‘ m,, [GeV] FIF-MEFOFEREE 19




(MS)SM H->11->llvv...,lh vv...

g T~ g
b
b —_————
b h/H /A
q Tt g

[Selection for Ih channel]
(1) One isolated lepton pT>22(e)/20(n)GeV
(2) One hadronic tau pT>20GeV

(3) MET > 20GeV

etc L LI B L L

Higgs sector in MSSM
-> 5 Higgs particles;

3 h/H/A and 2 charged Higgs
Higgs coupling to b, t (down type
fermions) is enhanced in larger tanp.

} [ 7] } :I TTT | TTTT | TTTT | TTTT | TTTT TTTT TTTT TTT I:
© 700 eu channel —&— Data 2011 — D - et +ut_ channels .
G - A(120)WH — t, tanp=20 O 400 e 3
o n % Ziy"(—svr) embeddead ] © - —+— Data 2011 .
— 600 Othars g B 1Y o | S — A(120/Hh—1r, tanp=20
w B [ Diboscn 7 n C _ EEE 2y (—tt) emb (08-88) 1
c 5O0E QCD muli-jet ] S 300F _ Others(0S-88) -
g u I 1 = singlo-t 3 = C Wijets (05-55) .
i - i 222 syst 1 WogoE Same Sign -
- tﬁ%} 3 . 1 . 200 r ,:I_;}( e ===z Slal. .

3000 ns:?Te‘u".JLdt:1.GEfb E : . u§=?Tev,JL=1_a5fb" :

- - : 150F | E

200F ATLAS Preliminary 3 : - ATLAS Preliminary -

n . 100 -

100 = 50 3

B ] L - . W . . #

- R e e T T P —] Ciait T HS e et e il

250 50 100 150 200 250 300 350 400

m,. effective [GeV] MMC m,, [GeV]



MSSM limit with tt

CMS Preliminary 2011 1.6 fb™

ﬂ 60 P I e | | [ l: L L I B
= All channels ]
- —@=— Observed Cls -
50 IIIIII -
408 T - .
A\ { e o -
5 ] E __-"J . " o " 35% CL excluded regions
30§\ ] + E ,‘ o ] CMS observed
] 20— " e 1+1g theory
il B LT e CMS expected
20 my®, u>0 7 E = I DO 7.3 fbt
i 1 R o I LEP
’ s =7TeV, J- Ldt=1.06 fb-1 i MSSM m,_ ™" scenario, MSUE‘[‘ =1TeV
2 i 0
% P 100 150 200 250 300 350 400 450 500
) ATLA Prelimin .
D 0 O m, [GeV]
(O B e e e R e R A s
100 150 200 250 300 350 400 450
m, [GeV]

TevatronDFE R (FMEFEDT—ITHAT,
MAD/INELVERSYELEP Limite E 08,
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%110{}:'""""""""IIIIIllllll:
© - et +utchannels ]
° gof e+ s =t -
. —oseneacs 1 SM IImIt with Tt
o o Expected CLs .
."E' ?D;_ +0g s E 45: T T 1 | — I(:IqPI_ |I.|.| T I:
E "t ] - S Prelimina .
5 o0F Bl s E £ “E R
2 SOF S-7Tev, [Lt-tost’ ] asf 95% Gk Limits f
> 40F ATLAS Preliminary E ':S " ; —e— Observed -
= . — Expected .
L 25F o t-o-Band .
~ » A .
© wF 2-c Band E
- 5
O »
-1 BF
m,, [GeV] O F
X 10
= s AN L LR L R LS LN E{'J .
P - —— Observed CLs - -
g 120 - Expected CLs ] | | .
£ ool . E 110 120 130 140
o gob F-7TeV. JLdt=1.Ube'1 E my [GeV]
X | ATLAS Preiminary ] m;,=120GeV
> 60F g ~7f& @ ATLAS (expected ~12{%)
400 - ~7f& @ CMS (expected ~6f%)
20F .
S, B E TR
O 1O TS 120 125 130 195 190 e pamraa - mmeoR R 22
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YY
tt->l

11->lh

bb
WW->|vlv
ZZ-> I
Z7->Itt
ZZ->lqq
Z7->lvv
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Combination
Channel  [ATLAS  |cMs |

Inclusive, with 5 category
=1 jet (ee, pp, ep)

Inclusive, with 8 category
VBF + non VBF (up, ep)

Inclusive VBF + non VBF

WH/ZH inclusive Boosted WH/ZH

0, 1 jet 0, 1 jet and VBF(2 jets)
Inclusive Inclusive

- Inclusive

Btag or not Inclusive

Jet veto Bjet veto

|=e or u
A1 - MRBICLDIBIRINF—MEZOFERE 23



Cls

#HET0E based on frequent approach (Bayesian approachldFIvo )
- #atEREF Cacak LizLikelihood&ProfilingU Tl KIEZKHD. . « TR

[test statistic]

L(data|u, @Jﬁ)
qu = —

L(data|f,0)
i ... SM predictionD{R[{E M ? ELVIT7DR—
q,l&Hypothesish b AL T\dEXRET3 D,

with a constraint 0 < 1 < u

HlxLhork...

—
o
o

py = P (‘hi > qﬂbs | }ts({jﬁbs) + E}({jﬂbs))

| CMS Preliminary Vs=7 TeV L _=0.2-0.9 fb™

Higgs Combination at m = 250 GeV

L f[qu] for signal+bkgd pseudo-data (u=2)
_f{q“} for bkgd-only pseudo-data (u=2)

%)
)
- © 10°
Po = P (ﬁ}'y = l‘]’?{bb |b(9ﬂuhb)) ’ g 10° | —q, observed (u=2)
=
EH&EL\M(:ﬁLJ_Cs 5 10°F
D, .. KCRDEATICHTBHES
Do... 0CiRHI=(BG-only) I T HEES 102k
; = Pr 10F
CLs(p) %o
N H0.05Z T [E>7zHZEA] L
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Test Statistic CL




p-value or p,
e p-value, local p-value, pO0(7z{SLE WA HNET)
po = P (g, 4" |0(6"))
FIR—JEDEWNE, TAMTBuh'0lchof,

BG-only Gk %%, BG-onlyeE A TCELMILILEEZDEES,
INSWERRE SO EL, BG-onlyDFENSMOLEEN TS,
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Summary of ATLAS Limit

'.':}E N Exp. Obs Exp. Obs é
B L e T AT (1208Y oo —— Hozz e ey | ]
& : Wz k .{:I_;—:E ::?1:1 04 by Ho 72ty (LOATY :
."E'
= 10 —
— — o
o — _
e L 7
To) - -
o)) B i
1= E
| ATLAS Preliminary | Ldt-1.023"Vs=7Tev CLs limits _
1 Dﬂ 1 1 1 1 1 1 1 1 IEDD 1 1 1 1 BDD 1 1 1 I4Dﬂl 1 1 IEﬁDI 11 EI-I:|II:I
BEL iR
H_>,Yy EL\ﬁﬁiﬁ mH [GE‘J]
H->WW->|vlv
H->ZZ->1lll H->ZZ->lll
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95% CL Limit on o/oy,,

Combination Limit

ATLAS

* ATLAS Preliminary
— Observed
---- Expected

I ERES
[[]1+t2c

~ Clslimits

L1 11171

1

_[ Ldt=1.0-2.3fb
s=7TeV

IR T N T R T R R
200 300

(a)

I
400

| | I 1 | | | |
500 600
m, [GeV]

95% CL limit on o/cg,,

CMS
[ CM5 Preliminary, Vs = 7 TeV | a- Observed 1
Combined, L =1.1-17f" | pmm Expecied + 1o
[ e ———————————————— T Expected£ 20 —
Wi e
100 200 300 400 500 60cC

Higgs boson mass (GeV/c?)

______ATLAS ___________cMs

130-440

Expected
Observed

131-447
146-232, 256-282, 296-446 145-216, 226-288, 310-400

BRaIni=fElE : <145GeV, 288-296GeV, >446GeV
(‘ ’ 201149H 108
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95% CL Limit on (Tf(TSM

-y
=

107

Comblnatlon Limit

~
— - — — "
.

ATLAS Iﬂ’rellmlnary

— Observed
---- Expected
M+1c
[[1+2c

v,
-
.
-
a
-

CLs I_Ilmlts

J.Ldt—1023fb
(s=7TeV

|
240
m,, [GeV]

140GeV{+ix MExcessld <1 I FIChk -1z,

BRL\Ev Ald <145GeVITH N,
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Local p-value
=)

102

10* ¢

—_—

Q
(=]
T

&

IIHW Illlmq

'ATLAS Prellmlnary

— Observed
—-- Expected

J Ldt=1.0-2.3f" F

___________________________________________________________________

_____________________________________________________________________

(s =7TeV

LI 1 :

N
b

IIIIHM |

@
b

L1
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=]

|IIIIIII|II
100 120 140 160

1 | 1 1 1 | 1 1 1 I 1 1 1 | 1 1
180 200 220 240

y  Z

__";_ T
T '

"N

20

__CMS Prellmlnary \'s =7 TeV]30

Interpretation requires look-
elsewhere effect correction

e Combined

1146

120 140 160

180 200

7220
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Prospects in 2011

> ROMoriond THEAFSINZHER

SM Higgs

e 12 A'fLAS Prehmmanar (Simulation) ;|-

351 0 -o: - SoNs-7ToV . —6— 50\s=8 TeV ' i

7 LY i i R R T A —
9fb-1 ""E‘" I:Illlll

ATLAS+CMS & gf | f

— p

© ."_

2 ’ -

< 6 e ]

4-5 fb &

(ATLAS) = 4 i
A=2 fb_l......e '.. I‘I 1;‘ I . . , -I‘I-I MR S E . H ‘" " ‘r:......l

(ATLAS) RN aee— oo 2 .

fo0 120 150 200 300 400 500
—
my, [GeV]

If SM Higgs does not exist, ATLAS+CMS will exclude all the mass region in this year.
But we hope that we'll get an indication of Higgs existence in this year.
=>.3c for m;>130GeV with ATLAS and 120GeV with ATLAS+CMS combination
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SUSY at LHC

o IXIF—H+oEINIL. LHCTIEColored sparticles
productionh® £,

— A few cascade decay
— Large Missing ET(MET) due to %
Effective mass ZpT+MET

max(g.q) —T
_X(gi) ! < (high) Pt jet > [ L B B B
min(g.q)—F— 8 e —0— . SU3 m(gluino)~7(‘5@(:‘*;Flhl}iﬁa\G |
o 10°E - E
~——ptjet QS F o ® it -
o~ Y = [ —o— A xzn,r :
X, X ! é—f;’ﬁt g 10k Fo- —0— * single top  _|
¥ — lepton @ - S . ]
mET TN 2 | . 14TeV MC simulation
Higgs->bb S i m#:‘ ATLAS |
u 1 —p— =
e Search for “Large Missing ET + jets + X” i ‘S
e 0 lepton + jets + MET ' ,,, + T ]

: 1077500 1000 1500 2000 2500 3000
¢ 1 Iepton + _]etS + MET Effective Mass [GeV]

o 2 lepton(0OS/SS) + jets + MET 1lep pT>20GeV

etc ljet pT>100GeV+3jets pT>50GeV
MET>max(100GeV,0.2Meff)
Transverse Mass>100GeV
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Jets+MET ......-

[One of selections] (ATLAS)

(1) >=2/3/4 jets, pT>130, 40 or 80GeV
(2) MET>130GeV

(3) MET>(0.2, 0.25 or 0.3)m

(4) Adyin(jet,MET)>0.4

(5) m>500GeV, 1TeV or 1.1TeV

> T T I T T T T T T T T I T T T T | T T T T I T T T T | > 5 :_l T T T I T T T T T T T T | T T T T | T T T T I T T T T I L_
3 105_E e Data2011 \s=7 TeV) ; & 10° e Data2011{s=7TeV) 3
o = N -1 — SM Total 3 o C f - -1 — SM Total ]
3 IL dt~1.0at’ SO0 B el Jreroam’ S e -
~ 3 . B W+jets E ~ = . [ W+ijets 3
2 - Dijet Channel B Z+jets E 2 - FourJetHigh Mass g7 i .
E 10t [Jtt and single top - -'E' 10° E Channel [t and single top =
5 A SM + SU(660,240,0,10) 3 o = e SM + SU(660,240,0,10) 3
10°E ATLAS Preliminary E: 107 o ATLAS Preliminary =
107 = 10¢ E
10 E 1= i g
1 E_l Il 1 I N I | 1 -": L | L1 |_§ O 10-1 ? F | E
o) = - : 25E S B S
s %3 é R
= {5E- S o -~ BE e b
L A gaan - PR NN SR < P A N o S
= 05E s s - N + - é e 05t
S oE i e B Op W e
) 5007000 1500 2000 2500 3000 %0 500 1000 1500 2000 2500 _ 3000

m, [GeV] m, [GeV]
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Jets+MET (%)

Signal Region
Process
: _ > 4-jet, > 4-jet, _
> 2-jet = 3-jet High mass
mer > 500 GeV | meq > 1000 GeV
Z]y+jets 325+26+6.8 2582649 208 £9 + 37 162+£2.1+£3.6 33£10x1.3
Wjets 262+39+6.7 227+35+58 367 £30 £ 126 127+£2.1+4.7 220912
trt+ Single Top 34+15+16 562022 375+37+74 37+£12+2.0 56+£1.7+21
QCD jets 022+006+024 | 092+0.12+ 046 34+2+29 074+£0.14+051 | 210+ 037 +£0.83
Total 623+43+92 55+38+73 084 £ 30 + 145 334+29+63 132+£19+£26
Data 58 39 1118 40 18
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SR EMEIF TSM prediction&consistent
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Jets+MET(#i%)

CMS preliminary

Ol jl_dt-11f|c>1 s =7 Tev

MSUGRA/CMSSM: tanp = 10, A0= 0, u>0 f'>"-
% ATLAS Preliminary 0 lepton 2011 combined o
O] L™ =1.04fb " \5=7 TeV CL, observed 95% G.L. limit S_D_,
— [ LEP2 x ==== CL, median expected limit
%600 [ ] Dogagq tanB =3,u<0,21 " exp. limit 68%, 99% CL g 600
E I CDF g,g, tanp=5, u<0, 2 fo™! % Reference point E
I Theoretically excluded —— 2010 data PCL 95% C.L. limit
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“Simplified” model T2 IR Uizim & (£ E3Decayt(15& U CE L)
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o o o
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Gluion&squarkh RIUE E% b, ~1TeVE TEH]

Jets+MET(#t %)

Squark-gluino-neutralino model (m o= 0 GeV)
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1-lepton+Jets+MET

[Selection] (4 jet loose=4]L at ATLAS)

(1) One lepton (elec/muon) pT>25/20GeV

(2) >=4 jets pT>60, 25, 25, 25GeV
(3) MET>140GeV
(4) MET>0.30m
(5) mT>100GeV, then m_>300GeV

> T T T I T T T l T T T I T T T l T T T I T T T l T T T I T
8 10* | ATLAS Preliminary « Data 2011 \Ns=7 TeV) ;
o = — Standard Model E
10— E JL dt = 1.04 fo! % \TVLiIthgS (data estimate) E
“w- 10° &= -Z+Jets —
E § Muon Channel -smgletop E
- — -leosons ]
w > « MSUGRA m =500 m, ,=330
102 112 —-
= 4J Loose Signal Region before M cut 3
— + ]
g3 i E
= - .
=y E
) Wy,
10 A 3
E ] L L | I L LAV . 1
(@] 2 L N S ]
o Ry A } ______________ il L A . -
g 'E +:
- 1 1 1 _+_| 1 ) 1 ]
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— S
400 - T~ geoeey
I g(QOOGeV)
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300 e ti‘
250 (= -~
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Exclude up to m(qg,g)~800GeV in mSugra
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2-Ieptons+Jets+MET

Entries / 10 GeV

Data/MC

L [ta-tosn' aopenios) 2 GRSV
10 = [ Fake leptons 3 ‘;
= 4 jets p >100,70,70,70 GeV - g_’r'é?lti,an 3 g
B ATLAS Preliminary — ] — e
@@ Single top . 5
3 ' IIII:
2 U '":'_;1:’:."':!""' "LJ: """ :'__;-’:l L D A AT : __
1%5?#* e 1 """""" SR I FE  DE E ELE
00750 100 150 200 250 300 350 400 450 500
EM[GeV]
Background Obs. | 95% C.L.
OS-SR1 | 155 +1.2+44 13 9.5 b
OS-SR2 | 13.0 £ 1.8 +4.1 17 15.2 tb
OS-SR3 | 5.7+ 1.1 &+ 3.5 2 5.0 tb
SS-SR1 | 326 4.4 + 4.4 25 10.2 fb
SS-SR2 [ 249 +-4.1 £ 6.6 28 20.3 tb
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Limit by CMS (0/1/2 lep)

CMS Prehmmary

\'s—TTerLdt—11fb1

R} B E" — 2011 Limits - CDF ., tang=5. <0
> ool & -==2010 Limits DO, , tanp=3,u<0
) C tang =10, A =0, u>0 LEP2 % -
¥ ool — LEP2 T -
S C ’
B Jets+MHT _
400 £ (1000) et
300 '
::::‘ﬂr ':.. f -~

200 A e h e T
__ YR T T, Z(500)GeV. |
1 | 1 ] | 1 1 1 | ] 1 1 h

0 200 400 600 800 1000
2
m, (GeV/c”)
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New Heavy Particles
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Extra Heavy W-like Particle

Extend W search, that is, search for excess in m distribution

[Selection] (ATLAS)

(1) One isolated electron or muon; pT>25GeV

(2) Large MET; MET>25GeV

-> Reconstruct M My = 1/2;:-%15?"55{1 — cos Ag)

2 107 T T 1 1 | T T T T T 1 1 | T > ? T T T 1T 1 | T 1T 1 | T T I'| I- T T | T T 1 | T 1T 1 | T 1
S ATLAS ® Data 2011 10 CMS Preliminary E=w_.. 5
L% 10° W — ev [Jws00) O, s ILdt=1 13 b Ml ww w2,z
| [Jw’(1000) o 10 ' B desngotop 3
10° \s=7TeV [Jw'(2000) ‘—1 o’ s =7TeV =:cn 3
= d @w - W o — E
10* JLat=1040" % 2, - :
103 .ttbar cC & Data E
[ Diboson o 3 — W (m, =15TeV) ]

=10

10° [Jacb LU

10 10°

’ 10
10 1 ]
i — 10™ 4
10° 10° 102 ;
Mu>2. 15TV ATLAS e 200 400 600 800 1000 1200 1400

My>2.27TeV CMS 4 y
W M, [GeV]
A4 —MRF[ICLEBIRINF—MEZDGREE 40
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Extra Heavy Z-like Particle

Extend Z search, that is, search for excess in m, distribution

[Selection] (ATLAS)

Two isolated electrons or muons; pT>25GeV
-> require opposite-sign, the same flavor

-> Reconstruct M,

E 6 T T T T T T L _'(.2 1 06 T T T T T T T
o 10° % DiZ)oson D 10° ODiboson
- -1 f - . T
- J Ldt=1.08fb =3v ©ets 10° j Ldt=1.211b B ets
‘ . 0acb s = Jach
103 \s=7TeV 3Z/(1000 GeV) 10° \s=7TeV C1Z/(1000 GeV)
1Z(1250 GeV) )Z'(1250 GeV)
102 EmEms . [JZ(1500 GeV) 102 JZ(1500 GeV)

10" 10"
102 102
80100 200 500 1000 2000 80100 200 500 1000 2000
Mee [GeV] My, [GeV]
Z' mass > 1.83TeV ATLAS G*(k/Mp|=0.1) mass > 1.63TeV ATLAS
Z' mass > 1.94TeV CMS G*(k/M=0.1) mass > 1.78TeV CMS
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= 80 ET (GeV)
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L 10

A EXPERIMENT

Run Number: 183462, Event Number: 48979599

Date: 2011-06-14 02:48:15 PDT

m..=993GeV
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Dijet Resonance

Excited quark g*, Randall-Sundrum gravitons etc -> decay into two-jets
_ qg -> g* -> qg
[Selection] (ATLAS)
Two leading jets (with 180GeV single jet trigger)
-> Reconstruct M;; (>717GeV for trigger)

_'llﬂ | ! ' ! ! | - .—'>—"- 10 ; T LI N B I B B B LA I N Y N B T 1 |_|__

S 10° 8 ATLAS = = CMS —e— CMS (1.0 ) =

> 8 1 O - ; 7

L _ —— Fit

10* * Data = 38_ =N QCD Pythia + CMS Simulation 5

- . = ] -~ E JES Uncertainty E

10° = Fit = :_S 107" = § {1;3 TeV) ... Excited Quark =

102 E— Ns =7 TeV _§ -8 2 E - . 7 Sting Resonanee E

Ldi=1.0f" 3 107 e S E

- I ! 1 R " S (2.6 TeV) 3

10 | T q°(1.5Tev) .

g e 107 - e =

e 4 s E

- ] e e o (2.3 TeV) IE

ol —l_E E VE=7TeV 3 ]

S = 5| <25 |an <13 |

— | | l 1 10 = 3

o I | I E  Wide Jets 5

c 2F = JE -
_g 0 ] % ;
Z -2 3 £

2oL I L. .3 § ,' , . . . . . E
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#t = (Dijet) ATLAS CMS

Model 05% CL Limits (TeV) Model Excluded Mass (TeV)
' Observed | Expected
Ex d Observed
. - x}::ecto .aerw String Resonances 4.00 3.90
E'X'IIZItC'd Quark q 2.81 2.99 EI':} Diquarks 3.52 3.28
Axigluon 3.07 3.32 Excited Quarks 2.49 2.68
Colour Octet Scalar 1.77 1.92 Axigluons/Colorons 2.47 2.66
W’ Bosons 1.51 1.40
Model independent x-sec =5
E _I T T T T | T T T T | T T T T ] :|= 2_ T T | T T | T T T T T 17 T T 171 T T 177 T T T
et ATLAS L r -
o 1.8 ]
t( 1 . = e~ C 3
s Vs =7TeV . ) - .
x — 1 - D 1.6 — ]
b - [Lar=101f" - 1
p i i 14 q*(1.5TeV)  q* (2.3 TeV) -
S i Og / mG | ’ E ;r' 3 . - E
E ot 20 S |t :
E ol S it :
- —— 0. B | scwsegine i W oo 1| T || O A O
d - —~-0.05 . s SN + .
32 - i 0.8 7
) i il C T ]
o) 1 0.6 IR
C CMS (1.0 ]
10-2 = — 0.4 L N’E= 7 TeV - =
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- i 0.2 - Wide Jets B
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Multi-objects (BH) search %

Mini black holes at LHC in some models,
ADD etc -> TeV planck scale => ##0A T I1D FEFEIIRV

> : T T | T T 1 | T T 1 | T 11 T T T | I : > : L | T T T | T T 1 | 1T T 1 T T 1 | T :
[0)) N>3 a) [} N>7 e)

O 1 04 = ® Data = O 1 04 = ° Data E

o E Backgro_und E o E Background E

() Uncertainty 1O B Uncertainty _

Al "I 03 e Mp=1.5TeV, P\"1BT—:H =45TeV.n=6 — ~ 1 03 . T Mp = 1.5TeV, I\.-"IBIT_;I-I =45TeV. n=6 _

—~ = ~ Mp=20TeV, M"=40TeV,n=4 = - ~ Mp=20TeV, MZ' =4.0 TeV,n =4 3

§2 C g e Mp=2.5TeV, MZl" =3.5TeV, n =2 19 C e Mp=25TeV, Ml"=35TeV,n=2 ]

- - 1 - .

0 10%¢ 2 L 10%; CMS Preliminary E

e T s =7TeV, 1.09 fb" :

e g 7 10¢ E

3 E e E

- CMS Preliminary . - ]

R p 7 - :

10-1:_\|S—|7 TeV, 1(:'9 fb | | | i 10_1__ ]

1 e L1 1 | L1 1 | L1 | L Eoocc b e b e [ I =

2000 2500 3000 3500 4000 2000 2500 3000 3500 4000
S; (GeV) S; (GeV)

S;=total transverse energy (jets, electrons, photons, muons, MET if their E;>50GeV)
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Multi-objects (BH) search

;‘\ i | T T T T | T I I T | T T T T | I I I T | |

& o CMS Preliminary -
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Ex T |
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o i i
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No surprise in a TeV energy region at the moment... < -
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Summary %

ATLAS/CMS detectors work very well.
LHC performance is also fine. L=~2.8 fb!

No surprise in a TeV region (so far)

- MSUGRA is almost excluded

- No heavy resonance

SUSY: RT3 MOJ-DEEHFLE (BIRES)

- 112 L TLVE[FE High pT jetshii={Sh THL\DOH ?
- “Degenerated”B5—2A

- Colored sparticlel3E(\DH ?
- Naive GUT(3H#i#F LB VT, El\Gaugino

A hint for a low mass Higgs

FELEINES £EFFexcludeTEET
B EbiEWMET T
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B->up
BBY — ptp)sm = (3.2+£02)x107°
(1.8%548) x 1078

CDF (7fb) B(By — pfpm) = (
B(B® — ptu~) < 4.0 x 1075 at 95% CL

Combined result |
-LHCb : 0.34 fb! B(B'— ptpu~) < 1.08x 107" at 95% CL

- CMS : 1.14 fb!

%

CMS 2011, 1.94 i, Preliminary  ©MS 2011, 1.94 107 Preiminary _
T T R TR ' ' T st Ty ]

BY signal window || B signal window

Endcap |

Candidates [ 0.025 GeV
in
T

5 52 54 56 568
my, [Gev]
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G.Raven at LP2011

—DJ . (:l:) Standard Model
BS / LJ(‘P' A rs Vs' S (Lenz, Mierste: arXiv1 102.4274)
Lt B R 0.25 T T T T | p——
o ~ w . LHCb Preliminary i
Al o~ g g 02 \§=7TeV,L-337pb" 5
=t “ 0.15 :
= — !
o H] <] '
< . \ : 0.1 :.
< " 0.05 :
D b '
Q = of-
0 - '

% e 3 ,,-"" -0.05 A —h —88%cl
— _,.f’f'f/ - 04 :*I{ﬁ\'{_: i _mc‘: -
e T i t ) |: ! ---95% G.L.

2\ b : !
Alog(L) 015 IS4 ; ;
-0.2 - -
Most precise measurement of ¢,  -0.25 4 B ' ' ' '
o ($.=0.13%0.18 (stat) £ 0.07 (syst) rad R
2 .
®  Consistent with SM 9 e
<] s
4 o Evidence for Al #0: 2
3
e Als=0.123 £ 0.029 (stat) £ 0.008 (syst) ps’ 2
1

e  [,=0.656 + 0.009 (stat) * 0.008 (syst) ps
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> L |\\\I‘ ‘ \\l\l\\‘\\I\‘I\I\‘II\I‘II\\7
8 C ATLAS Simulation Preliminary ]
0 = A
t 0'1:GCB 1 71G€V ]
_g} 0.08:— Fit parameters : —:
L L u__=(119.60 +0.01)[GeV]
2 ,os FWHM i oot ]
z UL 0ge=(1.26 +0.02) 4
- B =4.15GeV s = 10.00 (fixed) 1
0.04— n,, . =(121.99 +0.92) [GeVl
i Ogauss = (4.12 0.28) [GeV] ]
0.02} fraceg = (0.98 £ 0.01) {
gS 100 105 110 115 120 125 130 135 140 145
m,, [GeV]
o B CMS preliminary
RS 1.2 ~ Simulation Simulation
= [
@) [ —— Parametric Model All Categories
e 1-0F Combined
g . 0, = 2.40 GeV/c?
© 0.8F
— -
£ - FWHM =423 GeV/c?
c 0.6
o L
W -
0.4f
0.2F
O. Lrazizes "!:::?!ﬂiiii;:"a:;::. 1 | 1 ':1'—;_:51555:!!:::::
QOO 110 120 130
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Events / ( 0.35 GeV/c?)

Resolution

ERHE. ATLASHEEET ! (~1.5GeV@CSC note)

IIIIIIIIIIIIIIII"II

1.2 = —(-I— Simulation
1.0 f_ —— Parametric Model

_ Oy = 2.40 GeV/c®
0.8 —
0.6 E_ FWHM = 4.23 GeVic®
0.4 Total
0.2

5 AL SISl -

115 120

125 130

All Calegorias
Combined

KK

m,, (GeV/c?)
CMSDOHY AR )LIZCalibrationh’ K ZE

resolution observed in the data. It is expected that the calibration and energy resolution will
improve as the techniques for using measurements from the laser and LED system to correct
changes in transparency are developed, and increasingly precise intercalibration is deployed.
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