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Greatest Highlights

results to take home

e recherche du boson de Higgs au Tevatron et au LHC

e neutrino: mesure de 613

e |imite sur Bs — pp de LHCb

Caveat: les transparents suivants ne sont qu'un copier-coller de morceaux choisis parmi les présentations
de Moriond electroweak.

F. Déliot, séminaire Irfu/Spp, 27 avril 2012



Recherche du boson de Brout-Englert-Higgs
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Recherche du boson de Brout-Englert-Higgs au Tevatron

pp collider with Vs = 1.96 TeV
» Shutdown September 30, 2011 after 26 years of outstanding operation

- First superconducting accelerator
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Recherche du boson de Brout-Englert-Higgs au Tevatron

CDF Run Il Preliminary, L < 10 fb™
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® 95% C.L. upper limits on SM Higgs boson production at the Tevatron
- Expected exclusion: 100 <M, < 120 GeV 141 <M < 184 GeV

- Observed exclusion: 100 <M < 106 GeV 147 <M, < 179 GeV



Recherche du boson de Brout-Englert-Higgs au Tevatron
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e 2012: New CDF Neural Network b-tagger
More jets are taggable

- For identical false-positive rates of
previous taggers, b-jet efficiency:

« Tight: 38.6-53.6%

- False Positive: 1.4%
» Loose: 47.1-59.3%
- False Positive: 2.8%
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Recherche du boson de Brout-Englert-Higgs au Tevatron

Real Data Analysis 3o Signal Injection Study
40 Tevatron Prelimi Higgs P ti
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100 Tevatron Run Il Preliminary, L < 10 l'b:
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?: Background :S'
= 70 * Tevatron Data 0 p-value of 2.2 s.d. (2.7 local)
= 60 y
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o ,l
40
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Recherche du boson de Brout-Englert-Higgs au LHC

Atlas: Searches performend in 12 distinct channels using the full 2011 dataset.
Channel my range Backgrounds i Reference
(GeV) (fb™h)
low-mgy, good mass resolution
H — ~~ 110-150 Yy, Yi, Ji 4.9 arXiv:1202.1414
H— zZZ") — a¢ 110-600 ZZ\) 7 + jets, tt 4.8 | arXiv:1202.1415
low-mg, limited mass resolution
H— ww"™ — tviv | 110-600 WW, tt, W/Z + jet 4.7 | CONF-2012-012
H — 77(Il, Ih, hh) 100-150 Z — 7T, tt 4.7 CONF-2012-014
VH.H — bb 110-130 W /Z + jets, tt 4.7 CONF-2012-015
high-my
H— ZZ — (fvv 200-600 diboson, tt, Z + jets 4.7 CONF-2012-016
H— ZZ — Ijj 200-600 Z + jets, tt, diboson 4.7 CONF-2012-017
H — WW — fujj 300-600 | W + jets, tt, multijets | 4.7 | CONF-2012-018

CMS: Channel mp range Luminosity Sub- my
(GeV) (b1 channels resolution 44
Low mass new H — 77y 110-150 48 2 1-2% .
H—o 1t 2 en/un/ep+ X 110-145 4.6 9 20% mdependent
new H—o1tr—upu+X 110-140 4.5 3 20%
new WH — eut,/uut, +v's 100-140 4.7 2 20% channels
(W/Z)H — (ev/puv/ee/uu/vv)(bb) 110-135 47 5 10%
H— WW* = 2f2v 110-600 4.6 ) 20% Search
new WH — W(WW*) — 383v 110-200 4.6 1 20%
H— 2Z™) — 4¢ 110-600 47 3 1-2% Massrange
: 130-164 3%  110-600 GeV
H— ZZ'*) — 22 200-600 4.6 6 39
Hieh H - ZZ - 2027 190-600 4.7 8 10-15%
IgN Mass 250-600 46 2 7%

F. Déliot, séminaire Irfu/Spp, 27 avril 2012



- Recherche du boson de Brout- Engler’r Higgs dans ATLAS
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Recherche du boson de Brout-Englert-Higgs dans ATLAS

Z | ATLAS Preliminary ' 2011 Data -
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Expected exclusion at 95% CL: 120-555 GeV

Observed exclusion at 95% CL: 110-117.5, 118.5-122.5, 129-539 GeV

Observed exclusion at 99% CL: 130-486 GeV

Excess is mainly observed in two high-resolution channels:

= H — ~v~ and H — ZZ"*) — 4¢ combined: 3.4¢ local significance.
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Recherche du boson de Brout-Englert-Higgs dans CMS

2 ‘j: . : : CMS document
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CL, of SM Higgs hypothesis

Recherche du boson de Brout-Englert-Higgs dans CMS

' »
v @ ey m 3 T L - o "
CMS Preliminary, \s = 7 TeV o Observed 1 g . CMS Preliminary,\s = 7 TeV —=— Observed m,, = 125 GeV CMS Preliminary
L=4648 1" B Expocted (68%) = L=46481" Il Expected (68%) | ; \s=7TeV
i Expected (95%) ° s Expected (95%) Bl Combined (687%) L=46-48f'
Q. 1: 4 2 = &§.0-4.
- i 3 -@- Single channel
= : .
7
: 8 ! 30 H— bb
T 107}
b % H— tt
99% o ) 99%
E O 10° ;
3 g H—yy
(@)
"eom o E ‘s3gosc:r??nas‘$4?GeV1)45 100 7200 300 400 500 600
99 Higgs boson mass (GeV) Hos2Z

Comparison of channels
for M =125 GeV

* Expected: 95% exclusion M, in [114.5-543] GeV

* Observed: 95% exclusion M, in [127.5-600] GeV
99% exclusion M, in [129-525] GeV

* 95% allowed mass range: 114.4-127.5 GeV

* Observed lower limit higher than expected because of excess in data
at low mass

zohe non exclue a 95% ATLAS+CMS: 117.5-118.5 GeV et 122.5-127 .5 GeV

F. Déliot, séminaire Irfu/Spp, 27 avril 2012
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Contraintes indirectes sur le Higgs:
mesure de la masse du W a DO

. /I Source o(mw) MeV my | o(mw) MeV pr(e) | o(mw) MeV Erp |
1.677k W events Fxperimental .
MT Electron Energy Scale 16 17 16
= 40000 3 “Dat Electron Energy Resolution 2 2 3
8 :(a) DO, 4.3 b —Egsal'(r MC p _g Electron Energy Nonlinearity 4 6 7
. mBackgroun - 7 . ) y
g 30000 Jldof = 3_,.‘ng = W and Z Electron energy i 1 1
D l g loss differences
'g - @ Recoil Model 5 6 14
o 20000~ c Electron Efficiencies 1 3 )
i 3 Backgrounds 2 2 2
10000:— 'g Experimental Total 18 20 24
£ W production and
, % decay model | '
AT T X i & | |PDF 11 11 14
ofHih I AL TSN QED 7 7 9
-2 IH]”{}H “HH”H ! HH'IW ﬂﬁ{ H} * L {i HHIHI { ”il Boson py 5 2
50 60 70 80 90 100 W model Total | 13 14 17
m, (GeV) \_| Total 22 24 29
statistical 13 14 15
total 26 28 33

the new Run Il 5.3 fb-! result:

My = 80.375 £ 0.011 (stat) £ 0.020 (syst) GeV
= 80.375 £ 0.023 GeV.

The previous world average uncertainty was just this 23 MeYV.

F. Déliot, séminaire Irfu/Spp, 27 avril 2012



Contraintes indirectes sur le Higgs:
mesure de la masse du W au Tevatron

CDF:
Uncertainty | cor _[ Ldt=22"
Source 22 fb” (MeV) Muons: p. & 80406 + 22
Lepton energy scale 7 A
Lepton energy resolution 2 Muons: p . 80348 + 18
Recoil energy scale 4 :
Recoil energy resolution 4 Muons: m. & 80379 + 16
Lepton removal 2 °
Backgrounds 3 Electrons: p\f -8-80431 + 25 DO | 80483 + 84
1 (W) model 5 )<
P CDF | 80433 = 79
PDFs 10 Electrons: p| - 80393 + 21 o
QED radiation 4 DELPHI 80336 = 67
Total systematics 15 Electrons: m, “®- 80408 + 19| |, 4 — 80270 + 55
W statistics 12 e .
Total 19 80100 80200 Lao;o;wl laloi&)l_ 80500 80600 OPAL 80416 = 33
W boson mass (MeV/c®) —
Y, 80387412 15 MeV/c2 ALEPH 80440 = 51
— -+ - ——
W + 1 estatE 1 Osyst VIEV/C DO Il 80375 = 23
-
CDF Il 80387 = 19
@
World Average (preliminary) 80385 + 15
PR T U N U TN U SN T ST W SN NN ST W S N TN Y S U S AN

J000 80100 80200 80300 80400 80500 806(
W boson mass (MeV/c?)

F. Déliot, séminaire Irfu/Spp, 27 avril 2012 14



my, (GeV)

80.5

80.45

80.35

80.3

Contraintes indirectes sur le Higgs

Tevatron Preliminary March 2012

L] LI B A L A B | L L L LI B B LI B A | | I B | L |
| | | | | | |

- O LEPEWWG (2011) 68% CL (excluding m,.m_ & direct Higgs exclusion)
— | 168% CL (by area) m, (2009), m o 00
— (O 68% CL (by area) m,, (2012), Moo \‘7:‘

With Mw = 80385+15 MeV

My = 94+2% 54 GeV
My < 152 GeV @95% CL

LEPEWWG/ZFitter

lllllllllllllllllllll
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Ll L l L 1 l | W — | l T — l J - ll I . I | I l il

155 160 165 170 175 180 185 190 195

Mgy (GeV)

F. Déliot, séminaire Irfu/Spp, 27 avril 2012
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Top-Antitop Forward Backward Asymmetry
at the Tevatron

CDF Run Il Preliminary L = 8.7 fb"

m r
<‘L | —— |+Jets Data
osf oy =(15.6+5.0<10" /
: (Correlated Uncertainties)
t °5F — NLO (QCD+EW) ff
+ N * 3 Uy = 3.31"-104
t' 04 My

0.3
\ _N@y> 0)— N(Ay <0) oz}
O N(Ay > 0)+ N(Ay < 0) ool

L

L L e | PO T Y | BPETET AT A | -

gso 400 450 500 550 600 650 700 750

Parton Level M_ (GeV/c?)

M NLO
Gevy | (@CDEW) | CDF 5.3 fb- DO 5.4 fb-!
01
-l NLO QCD

Inclusive 0.066 0.158 + 0.074 0.155 + 0.048 0.196 + 0.065 predicTions: ~ 7%

<450 0047 -0116:0153 0078+0054 00780048

Recon. Level
NLO QCD
0.115 + 0.060
>450 0100  0475:0112  0296+0067 [ oXP0) L hitions: ~ 10 %

F. Déliot, séminaire Irfu/Spp, 27 avril 2012
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From Eric

Neutrinos

-Vitesse = ¢ ! : Opera ; ICARUS
- 03 est mesuré :T2K : Double Chooz ; : Reno

- Progrés en OVBP : EXO ; Kamland/ZEN...
- Neutrinos solaires : Borexino (réactions nucleaires);
Amanda/lceCube (recherche de WIMPs)

- Contraintes/mesures cosmologie

IRFU
Séminaire passe
Séminaire a venir..

F. Déliot, séminaire Irfu/Spp, 27 avril 2012



Mesure de 03

Dernier angle non mesuré de la matrice de mélange des saveurs
Principe mesure réacteur: baisse du flux (+ forme spectre) de ve

Entries / 0.25MeV

Far / Near (weighted)

800

600

400

200

sin” 2613 = 0.092 £ 0.016(stat) £ 0.005(syst)

Daya Bay

(séminaire en mai)

I T 7 | l L] . ETHL . l’ Wl <P, [ T T I Ls

From Eric

Prompt energy (MeV)

Prospective deltaCP..

F. Déliot, séminaire Irfu/Spp, 27 avril 2012
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Double beta sans neutrino avec TPC au |136Xe

Acces a une moyenne pondérée des masses des neutrinos S| MAJORANA
Signal attendu = raie spectrale au endpoint du spectre 2VB[ de certains isotopes

EXO KAMLAND-ZEN (séminaire en mai)
31 live days - 63 kg active mass 77,6 days livetime - 129 kg
350 10* o
! a —— Data U Series
3 - Total -~ 23T Series
300 X o Total (OvpP upper limit) - - - *'“Bj
_ 10°E: 13Xe OVBP “Krx
250§ Y (90% C.L. upper limit) ----*"Bj
- = % —— *Xe 2vpp a2
)9 2 102 L N .‘ IIOmAg
=200 = - £ s 020 TR ’ ' """ External BG
%: Q :. P S X . — - Spallation
£150 2 Rt
2 = 10§ X
> et i
m il \
1 : \
E |
< ﬂ* s ]O-I I | PR 1 ] 4/ 1 I sl 1 1
1000 1500 2000 2500 1 2 3 4

reconstructed energy B (keV)

a) mesure de 2VBB pour cet isotope:
EXO: ty, =2.11:10%1yr (£ 0.04 stat) yr (£ 0.21 sys)

Kamland: T2v1,2=2.38+0.02(stat)+0.14(syst) x102! years

(DAMA result T#12>1.0 x 102 yr) ||

From Eric

Visible Energy iMeV)

b) limite sur le OVBP :

Kamland:  {(mgg) <0.3~0.6 eV

Les deux experiences font face a des
bruits de fond qu’il faut reduire...

F. Déliot, séminaire Irfu/Spp, 27 avril 2012



Recherche de Bs — pyp a LHCb

SM B(Bs

—
’
A

>LLLL)

SM B(B—upu)

Some excitation last year: 30 signal from CDF

CMS+LHCb did not confirm

Similar selection for signal and
normalization channels:

210.2) 10~

B ™—=J/u(pp)K™, Bs—J/y(uw)gp, B—Kn
o S ,
S BDT>0.5 DBs—
2 ¢ LHCb
<
™~
]

[=3
w 4
€
o
>
w

2-

|

A 1 " M M
5350 5400

arXiv:1005.5310
arXiv:1012.1447

® Large sensitivity to NP, eg SUSY:

e DBryssm(B,

A multivariate discrimmant BDT:

kinematical and geometrical variables

signal uniformly distributed [0,1]
trained with MC
estimated with data:

signal B—hh trigger unbias

background: Bs—ppu sidebands

y L7 ) x

J/f)/fhuf
M3

W

March 2012

l L] L] L l

PLB 693 (2010) 539
-1

PRL 107 (2011) 191801

CDF 10 fb”,

B(Bs—puun) <4.5 107 at 95% CL

B(B—pp) < 10.3 100 at 95% CL _ vk

www-cdf.fnal.gov/physics/new/bottom/120209.bmumu10fb/

ATLAS 2.4 fb"

ATLAS-CONF-2012-010

CMS 4.9 fb”’

CMS PAS BPH-11-020

LHCb 1 fb™

best
Sensibilité proche de la valeur prédite du modéle standard ~ ©

LHCb-PAPER-2012-007

SM Prediction
(68%CLreglon) , ==

Place treés réduite pour les modeles simples de SUSY ...

CDF: no events in the last 3fb™, they do not confirm their excess

20 40

BF(B,—~u'w)x 10° @ 95% CL

F. Déliot, séminaire Irfu/Spp, 27 avril 2012
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Violation de CP dans le charme

From Fabrice

v Measure direct CP violation in D? - K*K~ and DY — n*n~
v" Expectations from U-spin symmetry: Adr ., := Adr (KK)=— Adr (1)
> A ACP= Adir (KK) s Adir (TUI) = Js Adir P

= T Sl g
o W AA, CD
— No CP violation == BA_, BABAR
Lo ol P-value = 8.04x10° Il A, Belle
Bl AA ., LHCb
I NNA BaBaR |
A, Belle
N 7/ 1/ Ay LHCb
——— 2.dim 68.27% CL
i, ] SRR 2-dim 95.45% CL bl
2-dim 99.73% CL /
- —o— 1.dim 68.27% CL i
N % w3
0 2

L1
-2

Ach (%]

See SPP seminar from LHCDb

F. Déliot, séminaire Irfu/Spp, 27 avril 2012

T AAgp = (-0.62 * 0.21(stat) + 0.10(syst))%

CDF Note 10784

Confirm LHCDb result
AA ,=(-0.82 + 0.21 £ 0.11)%

When combining a la HFAG
No CPV point i1s at
~40 from zero

A A = (-0.67 £ 0.16)%
Acp™ = (-0.02 + 0.22)%
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Asymmetrie de charge dimuon a DO

From Fabrice

X ~o —0 -0 X
R - BO Bd?‘S ez m =TT g _
_/ Bd,s Y/\7 d78 X # lu
1 Z2Ny
Direct semileptonic Neutral B meson oscillation
decay and then semileptonic decay

Ny(p™p™) = No(p—p™)
Np(pFpt) + Np(p=p™)

e DQ@: Evidence for anomalous dimuon charge asymmetry, (6 fb PRL 105, 081801 (2010))
3.20 deviation from A% (SM) = (—0.02370-995)%

e Measure CP violation in mixing via | A°, =

D@ Update 9.0 fo’ arXiv:1106.6308, sub. to PRD
A = (—0.787 £ 0.172 £ 0.093) %

Now a 3.90 deviation from SM prediction

2 same sign muons: one B meson has necessarily oscillated.
Combination of B4 and Bs asymmetry:
B4 asymmetry is zero (B factories) = hint for new physics in Bs

F. Déliot, séminaire Irfu/Spp, 27 avril 2012 22



Lien avec la violation de CP dans le Bs .
From Fabrice

Golden mode,
Hadron Colliders

(bzgf/tf@ o D= — PGP 1 gh e BO Secay 7/
—(0.038 + 0.002) | S e b ﬁ o
. & |
\ %"’ B() 6/@ (.j)(l(.(- ~s ()
Vis Vi .
‘Squashed" (p,n) V.V* ~ CP violation through
Triangle — c3 162 8, Interference of diagrams
/ =~  With and w/o0 mixing

Link with dimuon asymmetry:
<] 759 M8

Sy = tan @

A M,

S

w1 P
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Lien avec la violation de CP dans le Bs .
From Fabrice

Golden mode,
Hadron Colliders

L J / YO 3 o - S M oLl | o oxian
(95 ~ _2..0).5 — _2:’*))3 -+ D J 3(.) decay F Wb
—(0.038 = 0.002) 3 4 P /
Sin 2% _
Vis Vit et
‘Squashed  (p,n) Vts—vtti CP violation through
Triangle G3 18D 8, Interference of diagrams

= With and w/o0 mixing

“IDo Runl,

Link with dimuon asymme 8035 6. gty

<] AL,

68%
L
i 2= S @y = = tan . 01 |
y ,»‘.l — { -y h "' (T — ; 1CU S
1= T AN, | \\\~\\\

Two completely different measurements at
the Tevatron deviates and point to the same
corner. But here comes LHCb.... 0" (rad)

21
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Mesure de &s a LHCb

From Fabrice

Impressive update from LHCDb, nearly rules out DO

dimuon asymmetry

- ¢ Standard Model
0.4 — 8% CL
~a "7 95% CL HCh 0.3 fb
0.2 C] b 1!
’:n “'l\
R
DO ES230Rsuyg i o NS gy PR B i T RARR AR A B ve vy u
2 b' . g -
- E .
(-Jl »-':. e .
b .
0.2
0.4
; | R
3 -2 ] 0 2 3

F. Déliot, séminaire Irfu/Spp, 27 avril 2012
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Arg dans Bq — K* || From Fabrice

Asymmetry FB of the lepton system vs its g? is very sensitive
to new physics.
Some hints of deviations from B-factories and CDF

l'lllllllllIII1YT1TTYIIIIllli1{llllllllllll

m . | | ] ]
< 1.5F : I g
: | : ! « COF -

( . 1
M

0 QJV """""""" == E
0.5F - Jdly = -
ML B PRI 50 s e s AP EIE HEE . SRS B B

0 2 4 6 8 10 12 14 16 18 20

g2 [GeVZ/c?]
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From Fabrice

Are dans Bq — K* Il a LHCb

t very well predicted in the SM

Zero crossing poin
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iminary

LHCb
Preli

W Theory @ Counting Experiment
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1
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]
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First Measurement

@ The worlds first measurement of g3, at g5 = 49"5&3 GeV?/c* [preliminary]

@ Th

tent with SM predictions which range from 4 — 4.3 GeV?/c*

IS IS CONSIS
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Detection directe de matiere noire

Recherche de reculs nucléaires induits dans une cible par la diffusion de WIMPs du halo galactique

Nombreuses stratégies expérimentales explorées

CDMS : recherche de modulation annuelle
parmi les «candidats» WIMPs de basse
energie (réanalyse d’anciennes données)

- ne confirme pas le signal CoGeNT

Diagramme amplitude-phase

S~ 119 keVur
1.2 - 3.2 keVee (CoGeNT) 035 [keVnr kg day] ™!

0.175

o

CDMS

~

Contours: 68%, 95%, 99% 1%

From Eric

COUPP : recherche de WIMPs avec chambre a
bulles 2L de CF3l

- contrainte competitive sur la section efficace
spin-dependante

- limité par bruit de fond (20 «candidatsy)
origine ??
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Backup
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CMS

Introduction

New Physics manifestations in Heavy Flavours

Search for deviations from Standard Model predictions due to
virtual contributions of new heavy particles in loop processes

Box diagram - Penguin diagram ’ﬁ

b « 2 u,c,t > < d,s_ b s (I)
# S F e <

d,s’ ) u,c,t g b ds” 'cis K(S),(I)
measure:

» CPviolating phases in mixing and decay
» Rare Decays of heavy quarks

compare:

» to very precise predictions of the SM

B, 2 u'w “s-channel penguin”

b MSSM o

HYA°

—> discovery potential for New Physics ?
extending to mass scales far in excess
of the LHC centre-of-mass energy

]

~ tan®B

12 March Moriond QCD 2012 Andreas Schopper 5
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