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Le Higgs a cache-cache




,(“Search for the SM Higgs.Bos

“Io make an ocean you must bring together really many droplets of wate
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Detailed presentations on the channels

CENTER FOR
COSMOLOGY AND E)
PARTICLE PHYSICS '

Higgs search in the Higgs to bb |

channel
Higgs and New Physics
View details | Export
11:30-11:45
Room: Dauphine

Location: Ailpes Congrés - Alpexpo
Presenter(s):. GONCALO, Ricardo

The decay of the Standard Model-like Higgs
boson into bb is the dominant decay process in
the region of low Higgs boson masses. The Hig
search in this channel requirese an associated
heavy objec...

Higgs search in the Higgs to (X
gammagamma channel

Higgs and New Physics

View details | Export «

11:45-12:00

Room: Dauphine

Location: Alpes Congrés - Alpexpo
Presenter(s): KADO, Marumi

The search for the Standard Model-like Higgs
boson decaying o two photons is one of the best
ways (o identify a low mass Higgs boson at LHC.
The results of the search in this channel are
presente...

Search for Higgs to ZZ ]
(1, linunu, liqq)
Higgs and New Physics
View details | Expont «
12:15-12:35
Room: Dauphine

Location: Alpes Congrés - Alpexpo
Presenter(s): NIKOLOPOULOS, Konstantinos
The search for the Standard Model-like Higgs
boson via its decays into two Z bosons is
presented, based on the ATLAS data collected in
2011. The results obtained in the fully leptonic
‘golden’deca...

Search for Higgs to WW (%]
(Inulnu,Inuqq)

Higgs and New Physics

View details | Export «

14:30 - 14:45

Room: Dauphine

Location: Alpes Congrés - Alpexpo
Presenter(s): STRANDBERG, Jonas

The search for the Standard Model-like HIggs
boson via its decays into wo Wbosons is
presented, based on the ATLAS data collected in
20171. The search in the dilepton final state is
more powerful...

Kyle Cranmer (NYU)

EPS-HEP 2011 - ATLAS Higgs Combination
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Low mass channels

CENTER FOR
COSMOLOGY AND
PARTICLE PHYSICS

- | I I I
H —>YY ( 11 O- 1 50) O 10° — Observed CL, limit E
o E e Expected CL_ limit :
%J __I T T T T T T T | T T T T | T T T T | T T T T | T T T I__ m | - i 10 ATLAS Preliminary ]
400 1 ® - .
(3, n Data 2011Ns =7 TeV,| Ldt=1.08fb 1 = + 926 Data 2011, \'s = 7 TeV
— [ o ] %) — _
5 350 ATLAS Preliminary —4- Data - = f Ldt=1.08 b
[ — - -
Q - — > 10 — .
3 S00F MC m, =120 GeV, 5xSM - 1 -
- ] e
250 = Total background (Fit) - ”)'(1 .
- ] o o |
200" H-yy E
C _ 16 -
150 ] - ]
: : _l | | 11 1 1 | 11 1 1 | | I | 11 1 1 | 11 1 1 | 11 1 1 | 11 1 1 |_
100 _+_{— 110 115 120 125 130 135 140 145 15
- . M, [GeV]
5? | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
00 110 120 130 140 150 160 = [
bw_l oo —*— Observed (CLs) 1
m,, [GeV] s V0 .. Expected (CLs) Ldt=1.04 fb™, \Vs=7 TeV
6 [ M+t
WH and ZH, H—bb (1 10-1 30) E i ATLAS Preliminary
4 L
= - e e L L A R B B ) —
& 2501 Data 20115 - 7 TeV’J Ldt=1.1 10" e Data 20115 = 7 TeV’J. Ldt=1.1fb" ] 2\3’ S0
E 200 - ATLAS Preliminary —4— Data . >0 - ATLAS Preliminary 4 Data B 8 B
= - ] - ] 60—
g - + [ ] mit20Gev, 20xsm 1 4of [ ] m-120Gev, 20xsm -
150 :_ D Total background - 30 - D Total background _: —
100 -+-+ + WHH-bb 3 F ZH,Hobb ] 0
s 20 E i
S0 o 10F + + 20—
0 5I0 - | I1(I)0I | | I15I0I - I2(I)0I | | I250 0_5I0 | I10IOI | | I15I0I II I20IOI II I2_50 B | | | | | | | | | | | | | | | | | | | |
m,; [GeV] m, - [GeV] 110 115 120 125 130
Higgs mass [GeV]
Kyle Cranmer (NYU) EPS-HEP 2011 - ATLAS Higgs Combination 5

Wednesday, July 27, 2011



CENTER FOR
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CLs

Limits full mass range

CENTER FOR
COSMOLOGY AND —-—
PARTICLE PHYSICS

Additional High-mass

channels extend the
H—ZZ—llvv exclusion

Noticeable excess
around 250 GeV from
H— ZZ—4| candidates

95% CL Limit on ofog,,

—l
o
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Kyle Cranmer (NYU) EPS-HEP 2011 - ATLAS Higgs Combination 15
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. OM Higgs exclusion Ilmltm.

) CMS PAS-HIG-11-011

Expected exclusion: 127-420
GeV B [ CMSPreliminary,§=7TeV | - GL, Observes |

Observed exclusion: 149-206 | ~ | Comoned.b,=t1t P,

I [ 1] e ———————— L L Expected + 20 :
GeV 2 e R Bayesian Observed |
+ 300-440 GeV + parts in E
. CMS Preliminary, \s =7 TeV | —e— CL,Observed ‘
Combined, L =11 b’ B CL, Expected = %

100 200 300 400 500 (2500
120 140 160 180 200 220 i
Higgs boson mass (GeV/c?) nggs boson mass (GeV/C )

In the low mass part (114-149 GeV) we see a couple of interesting
regions showing excesses larger than 3c (local significance without

correction for LEE effects). Further study with the new data we are

collecting will hopefully tell us if we are seing a background fluctuation
or a first sign of the Higgs boson.

G. Tonelli, CERN/INFN/UNIPI HEP_2011_GRENOBLE July 25 2011
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Quelque chose au-dela
du Modele Standard !




~Summa

—a

Z'ssm I

Z'v Il

Grx Il KM = 0.1

W’ v

W' dijet

Gk YY /M = 0.1 (2010)

My, b' = tW (2010)
M(" t' = tZ (1 0096)
My, t' = bW (10096), |+jets

Mgiune, HSCP

Mgiuno, Stopped Gluino
Moatop, HSCP

Matop, Stopped Gluino
Mom. HSCP

Ms, vy, GRW (2010)

Ms, uu, GRW (2010)

Mop, monojet, nep = 2 (2010)

Mp, monojet, nep = 6 (2010)

Maw, rotating, Mo=3.5 TeV, ngo = 2
Meas, non-rot, Mp=1.5 TeV, nep = 6
String Ball M, Mp=2.1, M,=1.7, g.=0.4

String Resonances

Ees diquarks
Axigluon/Coloron

Q" , dijet

Q" , boosted Z

e, A=2TeV

M, A=2TeV

C.I. A, dijet mass (3 pb')
C.I. A, X analysis

LQ1, B=0.5 (2010)
LQ1, B=1.0 (2010)
LQ2, B=1.0 (2010)

O

the searches.in Dﬁ‘)

Limits in TeV
Heavy Bosons
1.94 2011
1.62 2011
1.78 2011
2.27 2011
1.51 2011
0.945 2010
4th Generation
0.361 2010
0.417 2011
0.45 2011
Heavy Stable Particles
0.899 2011
0.601 2011
0.620 2011
0.337 2011
0.293 2011
Large Extra Dimensions
1.89 2010
1.75 2010
2.56 2010
1.68 2010
4.1 2011
5.1 2011
4.1 2011
Compositeness and Contact Interactions
4.0 2011
3.52 2011
2.47 2011
2.49 2011
1.17 2010
0.720 2010
0.745 2010
4.0 2010
56 2010
LeptoQuark
0.340 2010
0.384 2010
0.394 2010

G. Tonelli, CERN/INFN/UNIPI

HEP_2011_GRENOBLE

July 25 2011
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MSUGRA/CMSSM : O-lep +E,
Simplified model {Iighlfﬂ] :0-lep+E
Simplified model (light} ) : O-lep + E
Simplified model {Iighl;{i'_l :0-lep+E

Simplified model : 0- Iep + b-jets + E
Pheno-MSSM {Inght i ] 2-lep SS+E

Pheno-MSSM [Inght;{1] Z-Iep 0Ss o +E
GMSB (GGM) + Simpl. model : W+E1mlun

GMSB : stable T
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
=0.01, 1,,,=0.01) : high-mass ey
Large ED (ADD) : monojet

UED :yy+E
T.milzs
RS with k/M, =0.1:m,,
RS withk/M_, =0.1:m

T,milas
Tmilzs
T.milzs
T,mizs
Tmilas

T.milzs

eelup

RS with top couplings 91=1 .0, gﬂ=4.ﬂ m.

Quantum black hole (QBH) : m ., F(x)
QBH : High-massct_x

ADD BH (M, /M =3) : multijet £p
ADD BH (M, /M =3) : SS dimuon Hch port.
qqqq contact interaction : F (m,,)

gquu contact interaction : mHH

ATLAS Searches*

- 95% CL Lower Limits (EPS-HEP 2011)

L=1.08-1.21 fi" {2011} [preliminary]

L=1.04 f™" (2011} [preliminary]

[ 1 [T I
. |

=g ma
q= g mass ATLAS
g mass Preliminary
g mass

g mass (for m(B) < 600 GeV) J}_df = (0.031-1.21) o'

g mass
3 mass W=7 TeV

g mass

g mass

M, (5=2)
Compact. scale 1/R
Graviton mass
Graviton mass
KK gluon mass
Mg, (5=6)
Mp,
M, (5=6)
M, (5=6)

18wy £ Mass
248w W' mass

Scalar LQ pairs (fi=1) : kin. vars. in eejj, ev_j_| 1 gen. LQ mass
.............. Scalar LQ pairs (5=1) : kin. vars. in uujj, uvij 2" gen. LQ mass
4" famll;-,r coll. mass in Q,Q,— WqWq Q, mass

4" family : d4d — WitWt {55 dilepton) d, mass
Major. neutr. (V' ,A=1TeV): 5SS dilepton M mass

Excited quarks :m,, q* mass

Axigluons : mduﬂl Axigluon mass

Scalar resonance mass |
l l l [ 1 1 11

10
Mass scale [TeV]

*Only a selection of the available results shown
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SUSY in O-lepton channel

Squark-gluino-neutralino model {mLSF_ =0 GeV) MSUGRA/CMSSM: tanp = 10, A = 0, u>0
: I I | ATLAS PFE"H’IiﬂElI‘}’ ATLAS F’reliminary 0 lepton 2011 combined

0 lepton 2011 combined L™ =1.041b ' y5=7 Tev CL. cbserved 95% C.L. limit

e CL, Observed 85% C.L. limit | LEP2 7 - ===~ CL median expected limit

|

|

i
1 === CL, median expected limit D0 g, G, tanp=3, u<0, 2.1 fb”" exp. limit &%, 99% CL
| T ) CDF .. tanp=5, u<0, 2 fo”’ * Reference point
Ar o o o exp. limit 685, 99% CL B Theoretically excluded —— 2010 data PCL 95% C.L. limit
|}
|
LY

%, '—— 2010 data PCL 95% G.L. limit -
' L™ - 1.04 b, v5=7 TeV |

o2
-
= >
5 2
Gepey = 0.01 pB

T ]

Tevatron, Run |
CDF, Run Il

Tgyey = 10 pb

,\
W«

LEP2 §

¥ -

-

A

.

ﬁ_\lllllllllllllllll

/50 1000 1250 1500 1750 2000 500 1000 1500 2000 2500 3000 3500
gluino mass [GeV] m, [GeV

Simplified model with two g . ) )
generations, m(j(10)~0 MSUGRA/CMSSM: tanB=10, AO-O, u>0

m§>800 GeV ma‘>850 GeV Equal mass case: m._=m_> 980 GeV

Equal mass case: m =m_>1.075 TeV 3
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Interest of B, ,—u

» FCNC and helicity suppressed decays

= Precise SM prediction:
« BR(B—u*p)=(3.2+0.2) x10°°
« BR(By— p*p)=(1.1£0.1) x10-10

A.J.Buras: arXiv:1012.1447,
E. Gamiz et al: Phys.Rev.D 80 (2009) 014503

= BR very sensitive to new physics
Ex: NUHM1 model

o Direct searches Indirect searches U c
T [= C QO o c.g
S 9 Sl S
S 0.8 0.8 3 5
e 0.7 3 3
X 7 0.7 > =
X 0.6 0.6 > 2
© : w0 0
= 05 4 0.5 w >
? 0.4 0.4 & &
o 03 ) 03 3 2
= : X -

2 0.2 0.2 <0
= ) __ S
S 0-1 0.1 S 3
m 0 0 ) 0 % <
S 0 100 200 300 400 500 600 700 800 9001000 0 100 200 300 400 500 600 700 800 900 1000 &S =

M, [GeV/c’] M, [GeV/c?] IN

Bs2MuMu @ LHCb Justine Serrano
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= LHCb presents new preliminary results with 300pb-' on BR(B,;—p*")

BR(B.—p*p) < 1.3 x10-8 (1.6 x108) @ 90 (95)% CL
BR(B,—p*i) < 4.2 x10° (5.2 x109) @ 90 (95)% CL

= Combined results with 2010 data (37pb-):
BR(B,—pu) < 1.2 (1.5) x10-8 @ 90 (95)% CL

= We do not confirm the excess seen by CDF

Des résultats aussi de CMS et CDF,

tuant beaucoup de modeles
de Nouvelle Physique...

Bs2MuMu @ LHCDb Justine Serrano
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Le troisieme angle
des neutrinos




Six independent parameters

Weak eigenstates

UPMNS o

(v,
V., :UMNsVl\(djP
\ Ve
10 0 Y +ec,
0 +c,; +5y 0 1
0 =5, +cz3)\—sl3e"(S 0

P _
Viik =

iy

e
0

0

C; = cosb;, s;=sinb,

O O
ez (0
O 1

(v, )

V,

V3

0

+ Cy5

—i5
0 +s,e€

J

mass eigenstates

™ Q)
mz@

ms

(+c, +s, O0)

-s, +c¢, 0

L0 0 1,

012, O3, 013

+ O (+2 Majorana phase)
‘ Amyp?, AMgs®, Amys?
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v, to be the largest component in v, 0,, <m/4
612 solar neutrino experiments, reactor (KamLAND)

matter effect fix the sign of m? , , v, the lighter one

Am?, = m? -m? = 7.650% x10%ev*(am% >0)  sin®6,, =0.304 ;¢

atmospheric neutrino (SK), long-baseline (K2K, MINOS)
0 No matter effect has been measured
23 5in20,,>0.93 90%CL (SK) 6,,=45" £5"
Am?,, | =2.32%012 | . x 1073 eV? (Zunkown)

v, to be the larger component in v, 0,; < /4
0 CHOOZ 90%CL allowed region
13 |Am?,,| ~2.3x1073 eV2 (£ unknown)

sin“20,, <0.16 (upper limit) 5

Wednesday, July 27, 2011



Present Knowledge

v, to be the largest component in v, 0,, <m/4
912 solar neutrino experiments, reactor (KamLAND)
matter effect fix the sign of m? |, , v, the lighter one

atmospheric neutrinos (SK), long-baseline (MINOS,T2K)
0 No matter effect has been measured
23 sin?26,,>0.9  90%CL (SK) 0,,=45% =59
[Am?,, | =2.327012 /o x 1073 eV? (Zzunkown)

v, to be the larger component in v, 0,; <m/4
[Am?,;| ~2.3x10-% eV? (= unknown)

0 T2K 90%CL allowed region | MINOS allowed region
13

0.03<5in?20,; <0.28 (N.H.) || 5in229,.=0 excluded at 89%CL
0.04<sin?20,,<0.34 (I.H.) SI~2U,;=U €xcluded a 0

<0.12 (N.H.), <0.19 (I.H.) 2
via nu_mu -> nu_e : violation de CP pour neutrinos accessible :
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A-t-on vu
la matiere noire !




Direct Detection

Dark Matter

~ andd
s For 10 GeV |1o5g™ ™
G) WIM Ps ............. T |Ge
+— A
T e —
o :
Nuclear Recoil % s 108t AR
. C
. D I re Ct Se a rC h eS : O bse rve g S S S S
Nuclear Recoils L

— x+N=>y+N |
» Recoil Energy: 0 ° TO B ZO ® 330 @ 43Qergy[k50

s 10° An-ad
€Kinetic energy of DM " - For 100 GeV 10068107 e’
ER _ MXU2 4MXMA (1 . COS@) .|G_J; 10 @,K/WIMPS ............. f::e
2 (M, +My)?2 2 B e s s
— 1~100 keV 2 '
— For low mass DM, sp. become v
very soft for large target massesiu
like Xe, Ge,, RS
* Loose efficiency unless lowering oL
the threshold 100 o ZO o 4D o 6(0 . g@ergyl
11/07/26 Y. Suzuki@EPS-HEP2010 in Grenoble Recoil Energy (keV)
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Event Rate

Rr~oy_NnXn<v>X0oy N X (

ST SD
Ox—N = Oy _ N T 0y

L) x /vf(v)dv

2
oST = A2 ‘; gt il = AR ZE o,
TYPICAL:
e ~0.1 ev/day/100kg-Xenon WIMPs
for m, =50 GeV and 0¢=104 cm? T June
with 10keV, threshold, 30% eff . ~+30kmy?
* Seasonal variations of the velocity: Cygnu\s, ~220kn§ZN
+30km/s =>» L
< ~ 10% modulation effects
— depend upon spectrum shape, > ~~30km/s
trigger efficiency, analysis cuts and December
SO ON

11/07/26 Y. Suzuki@EPS-HEP2010 in Grenoble 5
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Sorry,
We did not plot all the
results

Beaucoup de
discussions sur les

effets systématiques...

CRESST-II:
Wait until their FINAL
results

Low threshold Analysis by

CDMS-II (LE) and
XENON-10 (LE)

11/07/26

Recent Status

-35 Sp|n Independent eIastlc cross-section
? ]‘0 ' http[;’!dmtools brown.edu/
8 Gaitskell,Mandic,Filippini
E
=
b=
.
% g E I
e " | DAMA(Na),30
5 ( e
— 1
210 40 | GeNT | /, DAMA(I),3G a
) (G\G)J ol
£ 90% -* /
.E / 3\190
% Changes
2 day by day 00
2 N100:
G A XENIO L
10 0 1 2 3
10 10 10 10

WIMP Mass [Ge V/c’]

Y. Suzuki@EPS-HEP2010 in Grenoble
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