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Outline

Résumé des conférences d’été:
m based on EPS2013 (Jul.) (http://eps—-hep2013.eu/)

m biased twds (high-pp, LHC, ATLAS and CMS, pp, physics analysis)
experiment;
both due to the overlap with my main field of work and (too) short presentation
time (to cover other interesting results)

m apologies for (m)any omissions!

Topics for which | will summarize the new Summer Conferences highlights:
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LHC & Detector Performance

S0 o e L
ATLAS
Excellent 250 Preliminary 2012, Vs =8 TeV
[ELHC Delivered Delverac: 228!

ATLAS, CMS, 8 TeV run, pp collisions
m LHC Delivered L, =23.3 fb~!
m Experiments Recorded: 95%
m High-quality: 90% ok for phys.ana

Some numbers:

m number of t7 pairs in 8 TeV datasetsll]

Total Integrated Luminosity [ib]

[[JATLAS Recorded
[l Good for Physios

2011, Vs =7 TeV

Dolivorod:5.46 b
Recorded: 5,081
Physios: 457 0"

Recorded: 213 16"
Physcs: 203"

W oot
Month in Year
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_90%23.3

N = Lineo(th) = £ o 245.8 pb ~ 5.2M

CMS Integrated Luminosity, pp, 2012, V5 = 8 TeV

Data included from 2012-04-04 22:37 to 2012-12-16 20:49 UTC
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BEE LHC Delivered: 23.30 b '
[0 CMS Recorded: 21.79 > '

m LHC 7 TeV: Lint ~5 b1
and smaller o-s; e.g. ~0.8M tt pairs

N
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-
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m Tevatron Run Il : L ~ 12 fb~1
and much smaller o-s; e.g. ~100k tt pairs

M
3

«

[1] using NNLO!(+NNLL) calc. of arXiv:1303.6254 available since Spring
13 and endorsed by experiments for Summer 13 results

Total Integrated Luminosity (b ')

Y
W W S @ of o' g
Date (UTC)



Higgs
F. Cerutti's talk @ EPS

e ATLAS: e CMS:
http://twiki.cern.ch/twiki/bin/view/AtlasPublic/HiggsPublicResults
— Phys. Lett. B 716 (Discovery)
arXiv:1307.1432 Sub. Phys. Lett. B (Spin)

http://cms.web.cern.ch/org/cms-papers-and-results
— Phys. Lett. B 716 (Discovery)
— arXiv:1212.6639 — Phys. Rev. Lett. 110

arXiv:1307.1427 Sub. Phys. Lett. B (Couplings) (zz*, Spin)
— ATLAS-CONF 2013-040 (Spin) /% CSM-PAS-HIG-13-016 (Properties yy)
— ATLAS-CONF 2013-029 (yy) S5 CMS-PAS-HIG-13-018 (ZH> Z-invisible)
— ATLAS-CONF 2013-031 (WW*) — CMS-PAS-HIG-13-005 (Couplings)
—, ATLAS-CONF 2013-013 (2Z*) — CMS-PAS-HIG-13-012 (H = bb)
+ {ATLAS-CONF-2013-079 (VH->bb) — CMS-PAS-HIG-13-001 (yy)
£
ATLAS-CONF-2013-072 (H->vy diff. o) —  CMS-PAS-HIG-13-002 (2Z*, Spin)
ATLAS-PHYS-PUB 2012-001/002 (HL-LHC) —  CMS-PAS-HIG-13-003 (WW*)
* CDF+DO: — CMS-PAS-HIG-13-004 (tt)
http://tevnphwg.fnal.gov/ — CMS-NOTE-2012-006 (HL-LHC)
— arXiv:1207.6436 — Phys. Rev. Lett 109 B LHC XS nggs wg
(Evidence H>bb)

DO note 6387-CONF (Spin 2+ studies)
[ o = o -1

— arXiv:1303.6346 — Subm. Phys. Rev. D arXiv:1307.1347 ( .o, BR
%FMZ (Combination — Couplings) and coupling and spin/CP-fit models)
D
4

+ New CMS ttH CMS-PAS-HIG-13-015(H — ~), CMS-PAS-HIG-13-019(H — bb, 77)
+ New ATLAS ttH,ATLAS-CONF-2013-080(H — )
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Higgs Mass

. Cerutti's talk @ EPS
Measured from yy and ZZ*(4¢) mass spectra: needed to predict oxBR
7 - CMSPrehmmaw F 7 TeV, LsSHb F 8TeV, Ls196ﬂ:‘
r ATLAS Combined (stat+sys) 1 10pTrrrrrryrror o
L Vs= 7TeV fLdt=46- 48f1 e gomt?med (stat only) c FH— Yy + H —-77 |— Combmed
6} Vs=8TeV [Ldt=207fb" — N :QZ'AAZ 2 9 W pw(ggH,ttH), — H—yy
F ~ 8 w (VBFVH) —H-zz B
s Cop E
- 6 E
4 g ]
B SE
3 E
F 3
S
L 2
1= 1 1
Bt b A NN 124 126 128
051 122 123 124 125 126 127 128 129 m (GeV)
my [GeV] X
ATLAS: M, =125.5+0.2,,,,+ 0.6, GeV CMS: M, =125.7 £ 0.3, £ 0.3, GeV

0= From yy: I',,<6.9 GeV at 95% CL (direct)



Higgs Signal Strength

F. Cerutti's talk @ EPS pn = (0 - BR)/(c - BR)sm

ATLAS 7”(“5? Total uncertainty
— olsys)
m, = 1255 GeV. 'hyem +1oonp
[ T
w=155"
R ST !
n=1430% 5
He WW* = v et e
w=099"% j
— L
Combined oo
H—yy, ZZ', WW*
w=133"%
018 L Il L
W,ZH—bb os I Op P
Prefiminary Lo |
M =02 g6 10s A
How (8TeV: 13 fb) RTASCONF2012.160
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w=07"
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.
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E=8TeV [Lot = 13207 1"
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Signal strength (u)

Vs=7TeV,L=51fb" Vs=8TeV,L=196b"

Combined
=080 0.

H— bb
n=115=062

-
w=1.10=041

H—yy
w=0772027

H—WW
=068 0.20

H—2zZ
1=0922028

CMS Preliminary m, =125.7 GeV
£014 Py, =0.65

0 0.

5 1

15 2 25
Best fit o/og,,

H—yy
H—W'W’
H—tv

VH— Vbb

¢ Combined u = Best accuracy but no strong physics motivation:
— ATLAS (yy, WW* and ZZ*)
— CMS (yy, Tt, bb, WW* and ZZ*)
— TEVATRON (bb, vy, Tt, WW*)
Compatible with SM Higgs boson expectation: Accuracy ~ 15%

Tevatron Run II, L, <10 fo"
125 GeV/c®

ombined (68% C.L.)

& Single channel

—l

1 2 3 4 5 6 7 8 9 10
Best Fit (o x Br)/SM

p=(1.33+0.20) (1.23+0.18 including bb and tt)

1 = (0.80 + 0.14)
u = (1.44 + 0.60)




Higgs : associated ttH production
ttH @ CMS, 7 and 8 TeV comb.

g t
g9 fusion: t Ho
g t

q

WW, 7Z fusion :

q

Cuspresminary 56Ty

H — ~vv, H— bb, 77
1 <3.4 (2.7 expected)

BT L=50mt BaTer L= 1951

0

rt [T E————
s 29 et
g N " wz S o epeceas
ttfusion: E > He wz E | = Expectedz 20
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3 ok “Nogy, |2 ttH @ ATLAS, 7 and 8 TeV comb.
Tk . H— vy
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Top :

Asymmetries

m top (t) and antitop (t) have different
electric charges

m forward-backward asymmetry : we can
measure if top is produced more forward
than antitop in our detector

m forward-backward asymmetry is
predicted to be small in SM

Tevatron top

anti-top

-
n

m we can also measure forward-backward
asymmetry using the leptons

m till this summer : CDF, DO reported

both tt and lepton Agg notably larger
than SM . ..



Top : Tevatron asymmetries in |4jets

m new this summer :

DO (conf. note 6381, 9.7 fb~!) reports lepton Arg consistent with SM (RHS)
m CDF (arXiv:1308.1120, 9.4 fb~!) : lepton Arg > SM (LHS)

m ttbar Agg still reported to be larger than SM by both DO and CDF

- Forward-Backward Lepton Asymmetry, %
gl — NLOQCD 4 (+ets data — Fit Alqy) DG preliminary, 9.71b"
Uncertaintios: [ lo(stat. + sys.) EEE +lo(stat.) 3 jets, 1b tag pProdu c"Z’n Level

o Sjets, 22 b tags

2 01

0.1
0

03,

e
>4 jets, 1b tag

e
>4 jets, >2 b tags

¥?/N.D.F.:8.2/3

inclusive (with syst.)

S.Frixione and B.R. Webber,
JHEP 06, 029 (2::02}

0.2 0.1 0.6 0.8 1.0 12 -10 0 10 20
lay|

m CDF: Arg = 0.09479%32

m D0: Arg = 0.047 £0.023"%9% [ was (5.4 th™1:) Agg = 0.152 +0.038791%
m SM: Agg = 0.023 (MC@NLO, DO)



ATLAS-CONF-2013-102

Top : mass

Ly =47 0"

Ly =471

CMS 2011, I+jets

Ly=491f"

CMS 2011, di-lepton

Ly =491"

Ly=351"

LHC September 2013

Tevatron March 2013

—_ e —
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LHC Migp combination - September 2013, Li"t =35f"-4.9f"
ATLAS + CMS Preliminary,\s = 7 TeV

172.31+0.23+0.72% 1.35
173.09 £ 0.64 +1.50
173.49+£0.27+£0.33+0.98
172.50+£0.43 +1.46
173.49 £ 0.69 +1.23
173.29+£0.23+£0.26+ 0.88

173.20+0.51+ 0.36 £ 0.61
(stat.) (IJES)  (syst)
| | | 1

166 168 170

172 174

176 178 180 182

My [GeV]
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Global Electroweak Fit

global test of state-of-the-art theo vs exp.
= with M, measurement
= w/o M, measurement

Gfitter (May2013) updates:(!! SR Al A A A
M, EXfiter - | 0.0
m including (SM) Higgs m, a2
m update to latest Tevatron m¢, my IM, gz
m theo calc. updates, ... Iy 0.0
. . o, 1.6
Good consistency with SM: H.:d a1
m x> =18.1/14 DOF Arp 8
A(LEP) 0.2
m x?> = 16.7/13 DOF w/o H A(SLD) 2.0

et

Prospective improvements incl. LHC my, S G (i‘;z 4;':
myy,m; also interesting in comb. w my A 1 | 0s
A 0.0
Ay = 0.6
R 0.0
et b R ] 1.2
m, 0.0
v v m, 0.0
m, = 0.4

T 1 Aoff (M) L 0.1
my = - YL L L PP PP PO
\/EGF sinOw+/(1 — Ar) 3 2 1.0 1 2 3
(0~ Ores) / Opneas

Ar = radiative corrections, m%, log my Plot inspired by Eberhardt et al. [arXiv:1209.101]
[1] Results and Fig. correspond to Sept2013 update, http://project-gfitter.web.cern.ch
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Diboson cross-section

LHC : 8 TeV full-dataset + Tevatron Run Il updates.

E.g. ZZ production

ATLAS-CONF-2013-020

g E ATll.AsPrelir\ninary
Iy March 2013
)

10

T

.
N

v CMS ZZ- ll (8¢

T T T T
NLO QCD (MCFM, CT10.0) |

...... 2Z (pP) (66<m,<116 GeV) _|

— ZZ (pp) (66,

6GeV

Lol

LHC Data 2012 (fs=8
ATLAS ZZ— I (6 V) L=20 b
530"

LHC Data 2011 ({5=7 TeV)
ATLAS ZZ—+ {l¥vv) (68<m <118 OoV) L=46 1t
CMS ZZ—» Il (0<m <120 GeV) L=5.0fo!

Tevatron ({5=1.96 TeV)

D0 ZZ— Ii{lVvv) (60<m <120 GeV) L=8.6 fb!
COF 22— Wlivv) (onvshel) L=6.0 fb"
PR 1

ol

0 2 4 6

CDF prel. (9.7 fb™"): o(pp

D@ (9.6-9.8 fb):
arXiv:1304.5422

1 s 1.
10 12 14
Vs [TeV]

- 22) = LO4Z5 ) (stat.) S (syst.) = LO4ZG3 pb

1.3270:22 (stat) +0.12 (syst) £ 0.04 (lumi) pb

CMS prel.
CMS PAS

o(pp — 22)

Three updates since this plot.

8 TeV, 19.6 fb):
MP-13-005

=7.7+33 (stat.) T3 (syst.) £ 0.4 (theo.) £ 0.3 (lum.) pb

in agreement with prediction (MCFM):
7.7 +0.6pb

in agreement with
prediction (MCFM):

14 +0.1pb
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(SUSY and) Exotics : BSM Resonance Searches

Name of the game:

m BSM models (GUT, Extra-Dim, TechniColor, Compositeness, SUSY ...) predict
existence of new resonances

m 1) model independent searches
(e.g. peak in invariant mass spectrum of decay products)
m 2) interpretation for benchmark model(s)
ATLAS-CONF-2013-066, 8 TeV
77 (— had.) Final State
exclude (SSM) Z’ : [0.5-1.9 TeV]

CMS-EXO-12-024, 8 TeV
qV(— qg) and V(= qq)V(— qq) FS
exclude (SSM) W/ — WZ : [1.0-1.73 TeV]

q T qor qorV
: X :
q >M;('W<r q or g: v

T T —— ™ T < T j H 0 i ; . !
2 ATLAS Profiminary LS % -e-High Purity Double W/Z-tag data
% JLat=195m" g nial (O] —Fit C .
N ultijet G WW
fs=8Tev BB Wiz+jets 2 Re Jwidwriz
[ tt+single top E
[ Diboson 10 CMS Preliminary (19.8 fb
Z'(1750)> 77 RS \s=8TeV
-8 104 Il <25, jan[ < 1.3

CAR=0.8

Grs>WW (1.5 TeV)

s = : o

5 bl 20w mom | | i
= Ebg of T il Ll —
4 05 | 8 7000 7500 2000 2500
° 1000 . 2000 Dijet Mass (GeV)

ot miss
MNP (Tpagis Thadisr ET ) [GV]

No BSM hints found in searches; using all available data and also challenging FS-s
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Heavy lon

From S. Bertolucci's Highlights from EPS HEP 2013

Pb+Pb 2.76 TeV

EPJC 72 (2012) 2012

50-60%
centrality

CMS pPb \5, =
1<p, <3GeVic

p+Pb 5.02 TeV

5.02TeV, N;™* 2 110

(d) N>110, 1.0GeVio<p <3.0GeVic

PLB 718 (2013) 795
AN

JHEP 09 (2010) 091

=
L3 2
%5 g
+F
-4
-4
Mass ordering of second Fourier-coefficient (v,):
=~ 025 T T T T T T
O gammin EETEEET POPD (8= 276 ToV 1020 s ALICE o108 oar sido o)
o = . i S o PPb [5,,=5.02TeV
.2k ‘t‘i 1 [ (0-20%) - (60-100%)
?‘4 uh AT I . .
0.15/— -l.':ﬁ # 015~ xKk P Strlklng
LT —— similarities!
. 55 R
% 005F =% 5
arXiv:1205.5761 ALICE m+ arXiv:1307.3237
% 2 3 i 5 0 L T R I R T N T
p, (GeV/c) p. (GeVic)
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Summary

precision properties measurements: consistent with SM H
improved searches for other H-like particles: nothing found so far
trying out challenging production/decay modes (e.g. ttH)

more experiments (BaBar, Belle, LHCb) also contributing

big progress in precision of m;, oy measurements
> 60 evidence for s-top Wt-production (CMS)
asymmetries : interesting updates, overall still tension at Tevatron

improvements in V/VV measurements, incl. very forward region
(LHCb)

no hints of BSM in LHC searches yet
using full dataset, extending searches to very challenging channels
ditto for SUSY

BTW: W(Iv) + jj anomaly (m;;) reported by CDF gone in Springl3
(JES, QCD)! CDF Pub. Note 10973

very interesting to compare ALICE, STAR and PHENIX vs ATLAS,
CMS results and Pb-Pb, Pb-p, pp

the latter e.g. exhibits (unexpected?) similarities for long-range
correlations
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