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_ _ What can | do
Last at L& huilein 1994 much is still the same:

About 120 participants
2 sessions a day (8-30.30 and 4.3¢r.30) covering:

Cosmology and Astrophysics

Neutrino Physics and Lepton Flavour Violation Each session about&20 minute talks
QCD Physickladronicinteractions with questions

Flavour Physics/CP Violation and Rare Decays [bselected highlights here
Electroweak and Top Physics

Higgs Searches

Searching for New Physics

Perspectives

Physics and Society <- ;Eori_um_refc:_ori |
Young Scientist Foru ysics in Latin America

New this year:
Experiments asked to nominate good, young scient
to talk about their research.

07/03/2012
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To WiFI1 or NOT to W1 7?7

No Wi-fi in conference room (7
floor). Good as people pay
attention to the talks....

..BUT attendance not great at
some sessions. Not everyone

was out skiing W

07/03/2012



Summary (sadly)
a/ 2YS olF O]l YSEI

I.e. forMoriond!
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Planckc Cosmic Microwave Background

Cosmic Microwave Background Radiation
Overview ——
— R The oldest light or
x , Wilson the first light of the
Universe
Discovered the remnant
afterglow from the Big Bang.
227K

Blackbody radiation,
Discovered the patterns
(anisotropy) in the afterglow.
- angular scale ~7° at a
level AT/T of 10°

(Wilkinson Microwave
Anisotropy Probe):

- angular scale ~ 15’

2009 pianck | > angular scale ~ 5, 3'd generation of CMB
AT/T ~ 2x106, 30~867 Hz experiment:

U Better angular resolution
U Larger frequency range

07/03/2012 6



Current Status

» 1019 days since launch.

» Satellite and instruments have been working
nominally and continuously since start of sky
surveys (mid August 2009)

— HFI ran out of He on 14 Jan 2012 and stopped taking
scientifically useful data
— LFI still data gathering (several months )

« All the sky has been surveyed about five times with
both instruments. LFl is already into its sixth sky
survey.

Planck is a
survey mission
Current results of interest to astrophysics

Expect results from cosmological
programme in 2013

About 6 mmonths are
meeded fo cover
~H5% of the sky.

07/03/2012



First full sky CO Map

Shows star forming region







Cosmic Haze:

Synchrotron emission from centre of
galaxyg not consistent with
expectations.

SN/ new CR component/ DM??

Also seen by Fermi

3 years smoothed count map above 10 GeV
07/03/2012 10



s ermi Electron-positron distinction with Fermi

amma )

/59 e Telescope

e blocked wh|Ie el
allowed from West

90° longitude

180°longltude ; }‘ ~ 2 q‘lon;,nude Total 130”‘:;9"
| ' s observation : y
time of 39.0 o e blocked while e
days - allowed from East
:. ongi:udc
— -
—®— Fermi 2011
: . - . L —e— PAMELA 2009 .
Positron fraction rises with e AMS 2007
energy. Confirms PAMELA € | —+— HEAT 2004 ’Hj
result E 1l i «H—
c 10
: -

* j%.%if}#

10
Energy (GeV)
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Dark forceg Kloe....

Low energy dark forces

Several unexpected astrophysical observations (PAMELA, ATIC, INTEGRAL, _.E?
DAMAJ/LIBRA, CoGent...) could be explained with the existence of a hidden S
gauge sector weakly coupled with SM through a mixing mechanism of a new |
gauge boson (U, A’, V...) with the photon: e et 2l PRI 015014 (20001 » -5
[“U [Es;z etal. PRDZE]{EI:L%H(:];[JQ-J%OJ] ﬁ 10 . .
) KLOE
U ) PLB 706 (2012)
-4
o} APEX WA/\faMmI
v" U mass range: 1 MeV - few GeV r PRL 107 (2011
g : ( ) PRL 106 (2011)
v Coupling constant of electric charge to U: ¢ £ 103
v U production/decay through photon mixing 10 i
0 100 200 300 400 500
S. Giovannella— La Thuile 2012 — KLOE searches on Dark Forees 2 MU (MEV)

X The most advanced search is through the ¢—nU, y—a+7-7° decay,
which allow to set a limit of:

a’ja$2x10-5 @ 90% C.L. for 50<M,<420 MeV

07/03/2012 12



AndBaBar

= A dark photon can be readily produced in
e'e-—vyAA' — ff

The limits on e*e- — Y(25,3S) — yu*u can be

reinterpreted as limits on dark photon production.

Constraints on a'/a = 2
10°

107°
10-6

1077

o'lo = g?

1078

ofo

Q

Limit on &2 = «'/a for various Higgs mass (assuming o,=c,_)

10°
10°
107
10%
10* — m, =3 GeV
10 .excluded — m, =5GeV
" — m, =7 GeV
10—11 Q ) . " I“:I
* 10 1 m, (GeV)

1079

10—10

0.01 Toa1
m, (GeV)

Substantial improvement over existing limits for
m,. <5 -7 GeV if light dark Higgs boson exists

7/03/2012

= The Higgs'-strahlung process i:
e'e > A* L h'A" h' HAA =
is very interesting, as it is only suppressed by &?
and is expected to have a very small background.
13



Neutrino Physics
S v e v Srein et BOREXINO

+ Li-9, He-8, untagged muons, accidentals............... o

. Borexino data )
best-fit Geo,neutrlnos
reactors ¥,

St |___—___| contribution from geo-V,
- background

\IIIl[HIlIIII

AntiNeutrinos emitted in beta decays of naturally
occurreing radioactive isotopes in the Earth’s
crust and mantle

Events/240p.eJ/252.6ton-year

]\I\l]”l"l”lli”l]

w0

E RN PO S S
0 |
500 1000 1500 2000 2500 3000 3500 c-11 . .
h ) . -11 reduction strategy:
Light yield of prompt positron event [p.e.] 9y
. ) Spectrum of events in ¥V
+ Threefold coincidence Spectrum after TFC veto
- “C rate = 27 seneemesmes 'C TALG = 2.5
(muon,neutron,C11) POD VIALtE = 3.1 —womor CHOVIimit = 7.9
N i rate = 55 129 E.ke)
£
1M1m * Pulse shape o
= discrimination electron/ s
. x
gamma/positron (Ps g
formation) oo
H
x
H

Residual slignal snergy spectrum
& recoils from pep v

Counts

++

‘ First pep measurement and the best CNO Ilmrt ‘

D, (MSW - LMA)= (16+03)xm"an 2t
1 1 1 1

@ o (MSW — LMA4) < 7.7x10° cm-’s" (95%05) .0 1.2 1.8 1.8

Energy / MeV
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12K

Open questions:

" |s 6,5 exactly 45 degrees, or not?

® |s 6,5 zero, or just small?

® |s there CP violation in the neutrino

sector? B}
z

07/03/2012

v, disappearance results

><1|0‘3

EO:I LI | LB I L | L | L I L I: 4 T T I T T T T T T T T
sE o _ E —s— T2K Rum I+2
b [ No-disppearince Iypethests - 4 e T2K Run 142 Alternate Analysis
145_ E E Best-fit oscillation hypothesis E 35 —— MINOS 2011 —
1’]5_ r —+— T2K Run 142 data 3 < -~ SuperK Zenith
nE N e
E 4 = e
8E EC i
6 E “g’! 2 5|-Results accepted \‘:;-;;:'_ T T T e
e 4 4 by PRD Rapid Comm. H"""‘:‘“—--:e-_._ﬁ;‘___h{___
= = ===
....|....|..+..|....|....|....: 2r N, ]
0 ] g 3 n S 6 MINOS: Phys. Rev. Lett. 101, 131802 (2008)
Reconstructed energy E, (GeV) | SLMpert Py Rev L0 RO
, ~ 0.8 0.85 0.9 0.05 1
Summary of v, signal «in20
uncertainties T3

Am?,;=2.4x 1073 eV?
sin20,,=1.0

= 31 events pass Vy selection criterion
= 103.6"13% , , expected for no osc,

v flux +4.8%
i teracti P— excluded at 4.5¢
Vo Interacaons +0.3 -6. . . . .
’ = Fit E, distribution for 2 flavor osc.
a, - -
Near detector +6.2 -5.9% parameters (binned 2 fit)
Far detector +10.3% = Best fit: [Am?2,,|=2.65 x 103 V2

Total

+15.4-15.1%

sin%20,; = 0.98

15



V. appearance results

“ —4— Dala

B Ozc. v, CC
3 v+, CC

e v, G

Il e

(MG W sin"28, = 0.1}
2

k.

Number of events /(250 MeV)

ﬂﬂ 1000

2000
Reconstructed v energy (MeV)

3000

= 6 candidate events observed for
background of 1.49 + 0.34

® Probability to see 6 events or more for
sin?20,,=0is 0.007 (2.50 equivalent)

" For |Am?,,|=2.4 x 103 eV?; sin?20,, =1
Best fit: sin?20,, = 0.11
0.03 <sin?26,, <0.28 at 90% C.L.

= Recent results are consistent with T2K:
MINOS: sin?20,, <0.12 at 90% C.L.

nr . : N
- AmM?2 >0
w2 —
&t Phys. Rev. Lett.
w °F 107,041801(2011)
: Best fit 1o 12K data
-T2 ~ BE% CL
i B a0 L
-l B | " |
0 0.1 02 03 04 05
2012/02/27 sin“20,,
07/03/2012

=11
b.\_llll

Double Chooz: 0.017 < sin?20,, <0.16
I[Cumbined fit to all three experiments: ]

sin?20,,>0 at “30

IIlJIlJIl]IIJ_

References:

MINOS: Phys. Rev. Lett. 107, 181802 (2011)
Double Chooz: hep-ex/1112.6353

Global fit: hep-ph/1111.3330

[
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First neutrinos post-earthquake!

| Side View | Top View |

[ \
140 140 |
—————— A
1m 1 L § 1m 1] 1 I} | ]
oo MINEEERLEN | wet-  |RINININ RN |
...... [T | | .
8 1N | | | \
"""" WEm | | i : )
4 NN T
o HIEEEBEEEREEE | | =2 EEEERE -
...... a1 B BRIR R iR,
il g
S 50 TR
- ARF N
20 S
sasla v ol ealve sl unloaslyul, wael oo lasals lows Ui aulionly
-20 o 20 40 6D B 100 1Z0 -0 "] Z0 40 60 80 100 120

Enormous amount of work by collaborators, labs (KEK, J-PARC) and
funding agencies) to make this happen, to which we are very grateful

07/03/2012
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DAYA BAY

07/03/2012

T2K

i 02 03

T2K 3
1.43210% p.ot.

0.4

sin®26

I VirginiaTech

Invent the Future

0.5

PRL 107, 041801 (2011)
0.03(0.04)<sin?20,,<0.28(0.34) at 90% CL

0.6

ecent Experimental Results (2011):

0,; may be large

Accelerator based appearance expts

13

Reactor based disappearance expt

Double Chooz

MINOS

Am =0

— MINOS BestFit
M oL 1
s e

I e CHOOZ 90% €L
i 2sinfy et for CHOOZ

fep (7)

AmE <0

8210 POT

MINDS 4
PRELIMINARY ]

(5] [F] 03 o4
2sin?(26, Jsin’A,,

PRI.107, 181802 (2011)

weeneee N Ocilstion

Livhium-8

—— Doubls Cheoz Deia

P Summed Backgrounds (see nsed) |

[EEEEET Fastm ang Stapping 4

2 4 L] 8

arXiv:1112.6353v2
sin?20,,=0.086+0.041(stat)+0.030(sys)

E-em [Meﬁ

(0.015<sin?20,,<0.16 at 90% CL)
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Daya Bay Design Principle %

Identlcal near and far detectors cancel many systematic errors

» Multiple modules boost statistics while reducing systematic errors with
multiple independent measurements

* Three zone detector design eliminates the need for spatial cuts which can
introduce systematic uncertainties

» Shielding from cosmic rays and natural radioactivity reduces background rates

* Movable detectors allow possible cross calibration between near and far
detectors to further reduce systematic errors.

4 x 20 tons target Daya Bay: Powerful reactor by mountains 3

Experimental Layout [k

Overburden D.B. L. A. L. A. 1l

EHI1 280 360 860 1310

EH2 300 1350 480 530

EH3 880 1910 1540 1550
mwe m m m

@ VirginiaTech

Invent the Future
07/03/2012 19



IBD Candidate Rate

g : . . : T p
§1400 E Daya Bay Preliminary E : : E febh*
: ——ADI : : i !’75?;-
21200 u ] 1 L | Jﬂ’
w . == AD2 . : -
gl000 S ¥
£ 2 4 b!; : : g
o 800 - O . ! S
2 B St oo |l
geop f by i
§aoof b ARl e 3
(] n " [ P
@ 200 E L3 core OFf D2 core Off E ,L& core On N . E L2 core Off
::_ %‘: i_ D2 core Dn.._._’: :(_
0= Rg2s  Sep:3 “Oct23 _ Nov22 Dec 22
Run time

Dashed lines indicate reactor shut down or turn on.
Expected events (/day/detector)

DYB LA Far
Site Site Site Expected events with all cores ON
IBDEvis | 840 | 760 | 90 /
mWrg]J]mTedl BKG Evts | <0.6% | <0.5% [ <0.4% .
Invent the Future

07/03/2012

&=

20



& H Y 2 nyininriingto AeBsure theta_ 13 as nein S NP £

Summary %

Sensitivity vs. running time

a 5 0.05
= _F
r'f‘;l’.‘ 45 —
= - Daya Bay 3o 0.0k 5 ! . :
x 4F T sin®(2613) < 0.01 @ 90% CL in 3 years
= - »  of data taking
= 35| '
r o 0 I:I'_i-‘
e g |
- _\‘_' I-II
2 E F ooz
2E Am’ =25 x 10 7eV?
15 E_ [l | e -'-"" ..... s
1E
05 = | 008 5 05 10 L5 20 25 30 35 a0
-2 -1 Rumnning time [years]
10 10 .
sin 26,4

« We have demonstrated the identicalness of the first two
detectors at Daya Bay near site

« With all 8 detectors running by summer 2012, Daya Bay
is going to provide the most precise measurement of 0,5

i VirngaTech 27

Inuant tha Eirrira

07/03/2012
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(about 30 people in audience
and no chairperson!)

J

Heavy lons

1.4
D’:i E w ALICE (Po-Pb fE; =276 TeV). 25ey<d global sys.~ 2 125%

peripheral

[N

T
s

@
=
=
3

Events | { 50 MeV/c’|

Evenis

1.2(— ® PHENIX (Au-Au 55 = 200 GaV), 1.2<)|<22  gIobal 6y5.=+9.2%
© PHENIX (Au-Au 5, = 200 GaV), [y|<0.35 goval 5ys.= 3 12%

central

o I

@I-IH

.
—
—
b

+ «— ALICE, LHC, forward rapidity

g _I TTT TTTT TTTT | TTTT I TTTT | TTrTT | TTTT | TTT I_
o1 . PbPD\[§ =276TeV ]
- u CMS: prompt JAp .

12| Iyl<2.4 N

i 6.5 < p_ <30 GeVic 1

y - | 1

B \ | .,|.. AuAu \Js = 200 GeV ]

: - ki ‘ Y STAR:Jhp (preliminary)
08F ‘ p,>5GeVlc, lykc10 -
06 __+ + . ‘ N
0.4 + ‘ .
02} = o

G50 "00 150 200" 250 300" 380 400
07/03/2012 N

part

0,45
g ““}{} ﬂ” :t «— PHENIX, RHIC, mid-rapidity
02 L «— PHENIX, RHIC, forward rapidity
0500400 600 8001000 1200 1400
5"’ U n=0

m ALICE: less suppression than RHIC at forw:

d rapidity
m Similar supg
at midrapidity

sion (not for central collisions) as RHIC

-4 AAREERAR RN LR RN LA R RARRE LR
@ 14 CMS PbPb \[s, = 2.76 TeV .
1_’:_ * Non-prompt Jiy _:
s arXiv:1201.5069 |
L . * First measurement in
osf- ] heavy-ion collisions
[ 20-100% 0-20% i .
0sf- ] * J/y coming from B decay
0k + + E are strongly suppressed
0.2F 1yl <24 .
N 65< P, < 30 GeVic ]
L | I | s

T PR REEEE PR TS NS P saaliag
GD S0 100 150 200 250 300 350

8
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@ A/A= % probes the baryon number transport.
A0 _ _opp—=AX)
@ A/Ks = o(pp—KIX)

3
1<1.0

0.5

probes the strange baryon suppression.

napiuy 1wad ~ yhaam — ¥

+

+—$—+

I_ LHCb

———4

[

- —4— LHCb 0.9 TeV, 025<p < 2.50 GeVic
~&—- LHCb 7TeV, o15<p < 2.50 GeVic
. STAROZTOV p>03lJGeVIc

3 4

@ Consistency between the two measurements (/s = 900 GeV and 7 TeV) and the

previous results.

= -
= LHCbData =
1.0~ Jam 00 TeV 1.0
& N L, =05 nb - . $ ; —— %
[ - — - 5
08 5 ——f— : ——— 08 =
r —— .
0.6 06
wp== LHCb Diata —I— | =+ LHCb Data
| —&— LHCb MC [~ LMChMC LHCh Data
0.4 % femuaae [ —@— Perugian fm=T e
| - Perugls NOGR 0.4 | -E- Parugia NOCR T RT
1 1 L L L
F 25 3 35 4 2 2.5 3 35 4 4.5
C.M. Rapidity C.M. Rapidity
& W [
—}— LHCb Data LHCb Data L LHCE Duta
—i— LHCh MG \E-u'l'ﬂr_' :Eg:" JEET Tev
8- Fengla ¢ g =AARN T 8- Poregia 0 L= 18ns"
0.4+ 04—
— + | ¢ [ ——rt —t+
0.2 0.2
u L 1 L n n_ 1 1 1 1
2 25 3 35 4 "2 2.5 E] 35 4 45
07/03/2012 Gl ey G- Rapidy

5

6
Rapidity loss

0
s

AIK

0.2

7

_++++:

—4— LHCb 0.9 TeV, 025<p <2.50 GeV/c

— ~®= LHCb 7TeV, 015<p <2.50 GeV/c

—#— STAR 0.2 TeV, p >0.30'GeV/c

3 4 5 3

7

Rapidity loss

@ A/A: good agreement with Perugia0 at low rapidity while at high rapidity Perugia
NOCR looks to be favoured.

Q /'\/KSlJ measured ratio is significantly larger than predicted by the generators, i.e. more
baryons are produced in strange hadronization than expected.
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QCD 1
& Papers commonly cited by ATLAS and CMS
e ,r;QY as of 2012-02-18, from ‘papers’, excluding self-citations
g &
- c = g
N LO tlmellne __} 2 of these 21 papers, 19 are QCD:
o © the common denominator at LHC
i3 = 2 : _ :
BY O g today’s progress = tomorrow’s
P N ‘i"-v 3 workhorse
VA 2
N -
SSeE 2
~ o ™ v o E
7 7 7 rrET :
o oy oy ov oy Foy §
8
o e o e B 'a =
1980 1985 1990 1995 2000 2005 2010
High precision — NNLO — is crucial for . _
key processes, but not yet always available: New in 2011: NNLO ~v
v W, Z, Higgs, v, VBF, VH 4000} ilsfz [32% ¢ me
RTHF™ q R
ol NNLO -
) 3000}
New in 2011: NNLO WH (differential) '
1.50 T | oulm 1zlau 1!141 fnu
[ pp—WH+I-=lubb +X Vs=1.06 TeV ] 2000
125 —
F mg=120 Ge¥ .
i PR Ways reassuring
Lo E 1000
E o5 LO  o1o=3930 £ 0003 1> ] . -
f’ NLO omo=1808 £ 0004 b T ;""I ‘ - D ~..7..._.:.-":
0.50 NNLO owno=1871 + 0.013 5 —] ‘ 80 100 11{0 (@ Vl}tiﬂ 160 180
X . . . n \U€
ool crucial for precision
0.00 f—————f—+ i ——— Important also to develop methods so that
3 WNLO/NLO - 3 we're less sensitive to limits on our precision.
1.0 ;—'__|—|_‘—|_l—|_|_'—|_|_|_|:§
S | | E Generally by finding ways to distinguish signals
07/03/28}’2 B 300 400 from the background more efficiently, j.e.
Pr e

increasing S/B.
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Top Stories

g New Homs delay for Red
Cross aid

New twist in antimatter mystery

By Paul Rincon
Science editor, BBC News website

US clears up after tornado havoc

Physicists have taken a step forward in their efforts to Brazil to boycott Fifa official
understand why the Universe is dominated by matter,

and not its shadowy opposite antimatter.

BP reaches $7.8bn oil spill deal
Capsized Costa ship hearing opens

A US experiment has confirmed previous findings that hinted at
phenomena outside our understanding of physics. .
Features & Analysis

Y = Trees or SUVs

Five interpretations of Dr Seuss's The
Lorax

The results show that certain matter particles decay differently
from their antimatter counterparts.

Such differences could potentially help explain why there is so

much more matter in the cosmos than antimatter. Tough times

Power cuts and candle shortages blight
The finfings from scientists working on the CDF experiment daily life in Syria
have bgen presented at a particle physics meeting in La

Thuile{ Italy. 52 mouths to feed

How many orphans could you take into
your home?

CDF was one of two multi-purpose experiments at the now-
defunct Tevatron particle smasher in lllinois.

Year of change
Physicists think the intense heat of the Big Bang should have
forged equal amounts of matter and its "mirror image”
antimatter. Yet today we live in a Universe composed
overwhelmingly of matter.

John Simpson on new leadership among
key powers

CDF was one of two multi-purpose experiments at the US
Tevatron accelerator near Chicago b

http://www.bbc.co.uk/news/world-middle-east-17243779 €& Local intranet | Protected Mode: Off g v HR100% ~

07/03/2012 25



CP violation

CDF Updated e New CDF result confirms LHCb result: __ More ilmofmat,m n CDF Public r\ljomlm7,84
: i i i * AA_, CDF
I'IACPUSIng fU” same resolution, <10 difference in :’_C.L - NoGPviaton :_ A ot
Al E stEEeEn central value S o P-value = 8.04x10° {2 i A, Belle _|
. AAcH(LHCD) = [-0.62 + 0.21 £ 0.10]% < - : L prn
(LHChresult shown in i ;- 77 ACLHCD
PPD seminar last « When combining & la HFAG with other
week) available measurements, no CPV point is at  0[2i8 _
~3.80 and f i
AACPd'r = (-0 67=+0. 16)% __ o
AcP™ = (-0.02+0.22)% ol immme o
------------ 2-dim 99.73% CL
[ =—&— 1-dim 68.27% CL s
¢ CDF will also produce separate Lol S N
measurements of Acp(K*K") and Acp(rt*1T) 2 0 2ind ;
Acp %]
N CDF Run Il Preliminary L = 9.6 fb™
T I N BN BN
J/t C) 06~ - 8% CL 5
Most precise measuremeum S I I e Lo 95%CL ;
I’y = 0.656 = 0.009 (stat)==0.008 (syst) ps—" - W =g 04F 1 e
¢ = 0.15 £ 0.18 (stat)£0.07 (syst) rad RN S~ et SN | pixing Induced CP Violation® | ]
ATy = 0.123 £ 0.029 (stat)2=0.011 (syst) ps~! 0 0.2 -
First direct evidence of non-zero AT o -;;:”\Ji; | E i ]
. . . L. r \ /_‘rf:". — 0__,‘ E_.._._.....‘-a.-.'_:;':_.:.
2 solutions, 1 in agreement with SM prediction 42 == O o
' ) 1 . E Lo [ il
— Current uncertainties still leave room for New Physics §, =] 0.2 P
. . 04k .
COMBINATION OF B? — J/i/¢ AND BY— J/uf - .
- - L 7 A Lenzand U Misrste, ardiv1 102 427401 (2011) ! i
-0.6— 7 ar,l= 0.087 * 0.027) ps” ; —
¢s = 0.03 4= 0.16(stat)3=0.07(syst) rad TR TR TN ST
- A5 A - 0 : 115

5 o 05
B, [rad]
07/03/2012
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Rare Decays

sensitive to NP

= Z-penguin suppressed diagram
doubly suppressed : FCNC & helicity

= SM-expected Branching Ratio :

Boy(B.—prpr)= (36453 x107

[The CKMFitter group - hep-ph 1106.4041]

BSM(Bd—"j.f[_r): 1 13:'3?‘15) % 10710

Previously..

N T TTRERETRR EEMAT T rriwTttri
D) . A
» Experimental status \1»0“’ "BR(B.p i )=(1.302 ) x 10
® CDF  Br(B.Spy)=1.8"1, x10° Lo.a X 109<BR(B ") <3.4 X 108 95% C.L.

PRL107, 191801 (2011)
© D@ Br(B.,>up)<5.1x108@95% C.L.

PLB693, 539 (2010) o
® LHCb Br(B,>)<1.4x10°@95% C.L. Oil/[ BRE $»<45x10@

PLB 708, 55 (2012)
& CMS Br(B,2>up)<1.9x102@95% C.L.

PRL107, 191802 (2011) %{ BR(ET> $< 7.7 x 16
. -1
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CERN seminar

-

CERN seminart3

ATLAS: March
07/03/2012 5 4 i [ BRBb »<2.2x18@ 95% C.L




Lots

M.as72) = 3871.95 + 0.48 (stat) = 0.12 (syst) MeV
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of other B physics

Observation of Y(5S)2Y(1D)n*n~

Mass 6,(3P)) = 10.53@& 0.005 (stat.} 0.009 éys) GeV

pruy Candidates / (25 MeV)
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number of events / 2 GeV

Electroweak W/Z @ LHC

Events /(10 GeV)

) 3 systematlcélmlted
aag® CMS preiminary cMS 36 pb' at 3 =7TeV 210
LT 36pb" at\E-7Tev A lursd, uncensinty: < 4% 2 36 pb’ at\s:?Te'\." ]
i . o dus ] oxBIW) —— 0.987 = 0.009 , = 0.051, -~ [ 1
r ] W—uv - (E; 15 __ _-
10 = Eg;m 7 =B IW*) —fa—] 0982 - 0.009 ,, 0049 = e daa ]
L ] £ [ ]
: : L Bw 4 0993 0.010 , = 0.056,__ ‘.;g_, O N
s — ° ]
L i axBIZ) —y— 1.003 = ﬂ.ﬂ]ﬂuntﬂ.MTm E B ]
I ) E o5k ]
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g ““'l T3 ety il.lig"""in'-ulu”-“ FI-H’- .t 0930 - n'unﬂﬂ-tﬂ'm-‘rmm » J
T T 5 i —— - I ]
0w D6 08 1 12 14 = 0 {
Ratio (CMS/Theory) ] . I |
&0 80 100 120
Mu'w) [GeV]
s - channels still statistics limited
T
- 36pb' atWs=7TeV 1
150 - L= =TT &  60F arLas \E=TTeV 5“;‘125"_,“ ATLAS
i 1 W C Lot = 35 ph' Iﬂ.ﬂ]et ATLASW s1v, F— 04—
i ] - 50-_ - Fltl DWﬂ\
[ ' E: BT
100} .« daa g 4 = ° oty
i [ Z—i~r'r_ ] s0E ATLASW s ev, oo — SpEasa
B EwKa+t = —— Sy5 @ Stat @ Lumi
I B ccoD ] 20F- —— Prediction [NNLOY)
50'_ N - heory uncestainty
I ] 10F
- E - AMSW—iy.vl i H
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W charge asymmetry

CMS preliminary 234 pb” at \[s=7TeV
T T T T T T T

03 —
| | E 5 o N T T L3 L) ] L L) T L 1 T T T L) ] L) L T l Ly l'
- e N = A= -
£ | p'>25GeV - _.F:‘\ | g .i - —4— 1
= - E
£ 5 2 i-‘i \ é— 0.2 -
E ."’i ” o L :
= i W L . N 38 [ o j
) & 0.2 B = ﬁ/i N |5 oF LHCb preliminary -
T T . L .
= i ] ] E
= i e MCFM: | -0.2f = ==
o ‘w'ﬂi“{_u‘ HERAPDF1.0 X ]
=S =" - - MSTW2008NLO . 04 MCFM NLOV/s=7 TeV 4]
s | L ebRei o) [ MSTW2008 PDFs i
Z 01k - 0.6 .
. RS T T N S S T NN TN S T N W T T S N
L CMS PAS EWK-11-005 . 0 1 5 3 A
U I - - - - ‘-
0 1 2 @ Asymmetry changes sign in the forward region.
Muon Pseudorapidity Il @ In this region, PDF uncertainty on Ay is of the order of 2 - 8% (MSTW2008NLO, 68%C.L.)
@ LHCb measurements already constrain PDFs with present analysis (analysis of the 2011 data

ongoing).

Good agreement with HERAPDF
More flat than MSTW (x%=5.3), CT10 (x>=2.1), NNPDF (x*=4.1)
Provides significant constraints to the PDF global fits

W polarisation measurements

Ji+R+H=1
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Dibosons @rlevatron

Heavy Diboson Production

a(Z7) = 1.64 + 0.44(stat.) " 13

(syst.) pb (SM = 1.30 4 0.10 pb)

40} (Q)DD 8.6 tb™ —4- Data (e'e’) |
- [[JZZz sig. [I]Z bgd.
B WW bgd. [ ]Other bgd. |
3
&
15}
10
s
) =) -1 o 1 2 3

Neural network output

_ +0.44 CDF Run |l Preliminary JLat=s51 1"
0(Z2Z) = 1.647 33 pb I L e o e
T o Em ‘ | B epeien]
§1ou_— ‘ ; **-*.. —
| a(WZ) = 8.970:8(stat.) 705 (syst)pb (SM = 3.46 £ 0.21pb) | g ::: ‘ T :
CDF Run il Preliminary JLdt— 746" * . E
g 14 = Data I Z+jets 20_2|o Fo 6o a0 560535 540
& Clwz [~ F>3 M, leading Py Z (GeVic)
= = e 40.16
2 o(WZ)=4.50£0.61(stat.) 555 (syst.) pb
&
25| (c) DO 8.6 fb™" —~4- Data
[Jwz sia.
20 ]
7 Z bgd.
2 15 + [l ©ther bgd.
=
l m
EélD ZE;D EI':\D S350

prd P, [GeV/c]
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Dibosons @rlevatron

0(Z7) = 1.64 + 0.44(stat.) T 13 (syst.) pb (SM = 1.30 & 0.10 pb)
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cg —»— Bkg Sub Data (7.3 | |
% 200 a . i
o Gaussian o
(oo

E D WWHWZ (all bkg syst.) :
§ (d) |
w100 A

IR
" 1 i A A : | ; ) ‘
100 200

@ 4.10 excess seen in dijet mass
spectrum of W+2jet sample
@ Binned \? fit to Mjj distribution

consistent with o = 3.0pb £ 0.7
@ Many cross checks performed:

various bkg control regions,
W+jets modelling etc

@ PHYS. REV. LETT. 106, 171801 (2011),
and Public Webpage

@ DO repeated CDF analysis — with
some minor differences

@ No significant discrepancy w.r.t.
background model

@ Results are 2.5 o apart
@ Phys.Rev.Lett. 107 (2011) 011804

% 300 D@, 430" i

=2 3 . s — Bkgd * 1 s.d.

g 250 (b) B Diboson

S ot Ll 0 Gaussian (4 pb) ,
= g Mﬁ = 145 GeV/c
g 150

& 6L P(x?) = 0.526

50—

_Sq)‘ YR WL o O Tl (O | N | IPUPUR U NS VU S B
50 100 150 200 250 30
Dijet Mass [GeV/c’]

@ S/B 10x worse at LHC

@ Hard to understand 1+ jets at
that level

V. Cavaliere (UIUC)

EWK Physics at the Tevatron
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CDF Il preliminary

New W mass from CDF

—e— JAp—up data (stat. only)

—=— Y—pu data (stat. only)

f.L di=2.2 b CDF Il preliminary I'L dr=2.2 b
% +
E ® Data
[ g 1o000 = Simulation
N 2
== ]
I g
LI 3z
10000

My, = (80379 = 16, ) MeV

stat
5000

+%/dof =58/48

Previously
DELPHI 80336 = 67|
L3 80270 = 55|
——
OPAL 80416 = 53| -0.001
—— o
ALEPH 80440 = 51 3 -
LEP2 80376 = 33|
—_—,— -
CDF | 80433 = 79
o
DOl 80483 = 84
— -0.0015—
CDF Il 80413 = 48
Dol 80401 + 43
—— B
Tevatron 80420 = 31 B
—e—
World Avera%e (2009) 80399 = 23 L
\I\Il\H\I\I\‘\I\II\H\'I\I\‘II
80000 80100 80200 80300 80400 80500 BO600
W boson mass (MeV/c?) '00020 '

SM Fit My = 92+34 56 GeV
My < 161 GeV @95% CL

My = 80387 +12statx15syst MeV/c?

—_—
CDF I 80433 + 79
—_—
DO | 80483 + 84
DELPHI 80336 = 67
L3 80270 = 55
—{—
OPAL 80416 = 53
r——
ALEPH 80440 = 51
——
DO Il 80401 = 43
=
CDF Il (preliminary) 80387 + 19
.....
World Average (preliminary) 80390 = 16
8000380008020 B0~ 8ot 83Bob 80800
W boson mass (MeV/c?)
07/03/2012

W Mass (GeV)
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Top physics

I Urr__J.\. UZ

¢ DO l+jets 5.3fb":
Oq= 778" ”'”.n.m
¢ CDF l+jets 4.6 fb™":

O, = 7.82 + 0.55 (stat+sys) pb

(stat+sys) pb

al

with a theoretical NNLOWX cross section of

e *7.46 pb @ m = 172.5 GeV (PRD 78, 034003 (2008))

53 COFIPreliminary 4.6 "
. Note
I 500 ; data (7348 ovis)
g top
25 -Wﬂ'ets
B cco

* +

Dg R “ 07 o0& 08 1
un July 2011 NN output
lepton+jets + dileptons |pug) +0 +057
. HH 740218 (DS pb
|cpton+jcts(mporh(naueu.PRBi i TSS':';"' W07 I L L L B L IR RIS LR LR
B85 10 = PR e L B i T = . )
53t ® o % O ariaspPreliminary TR op Dilepton Combined * Data
dileptons jispe + b-tsgoed, PLE) au 72705 2T oy g 400 ;'f""w"“' - @: 107 — MadGraph =
" T asob _[ Lt =0.7016" = E = —MC@NLO
ptonssck oy g | 50 715 51 s o A el B | —POWHEG ]
la’-;*iepiﬂﬂ [b-tagged)® .34 +1.20 g 300:_ B o e E = F \ b
le gge H——H 73270 aacph i 250E | s r 1
tau+jets [bapged, PRD) m £.30°1 540720 .0 nb F E i 1
1076 al : os-os7 V40P 2001~ E
alljets {btagged, #20) e 69 124 404 pb 1505_ _f 109 —
101 E E ]
(stat] [spat] i) 100 3 [ - . ]
ey = 175 68 B M. Cacciar efal, JHEP 0808, 127 {2008) 505 E - dl Ie‘!tons . ]
™ N_ Kicanakis ind R Vegt. PRD 78, 074005 (2008) = I i
ETEQEEM < Moch and Bl Lnikr, PRD 78, 034003 (2008) E r pT[ﬂtbar] 1
0 - é' '4 = 6- 'é = '1|0' '1|2 50 100 150 200 250 300 350 400 3 | I I | | | I b
£ 6 N T,
blue = 2010 results U[PP—’“"'XHFb] B = S e ;:l“"'“"E GE

07/03/2012

o = 179.0 + 9. 8(stat + syst.) & 6.6(lumi.) pb |

CMS combined 2011:
o,; = 165.8 £ 2.2(stat.) £ 10.6(syst.) & 7.8(lumi.) pb i

CMS Preliminan
A




Single top@ tevatron

Separate t- and s- Channel Production __COF Run i reliminary, L=32 5" __

2 * Best Fit
g 45 B 68.3%CL
¢ 2-dimensional measurement of s- and t-channel 5 a I 985.5%CL
3 99.7% CL
e t-channel sensitive to anomalous couplings A 35 B SM(NLO)
¢ s-channel sensitive to resonances E 3 B SM (NNNLO)
) T 2.5
¢ strategy: train separately for s- and t-chanel E
E 2
¢ CDF 3.2 fb™: § 5
e o (t) =0.8 + 0.4 pb (PRD 82,112005 (2009)) 1
e O (S} = 1.8 07 —05 pb 0.5
¢ D0 5.4 fb: 0605 1 15 2 25 3 35 4 45 5
e ¢ (t) =290 0.59 pb (PLB 705, 313 (2011)) s-Channel Cross Section o [pb]
e 0 (s)=0.98 % 0.63 pb
¢ t-channel observation with 5.5 ¢ at DO o) D@ 5.41fb"
¢ main systematics from background £ 68% C.L.
= W= 90% C.L.
§ 4 B 95% C.L.
0
o
o
°
£,
; - @ Measurement
LHC also starting to show results S | emoreionz M SM” ,
= [Z] EPJ C48: 781, 2007 & Four generations’ |
DI ELE O Toptaver”
O FGNCI"“

2 T a

s-channel cross section [pb]
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L] . I/;
Spin Correlation e @@

¢ even tops are not produced in polarized state, the spins are correlated
(c='s) t

¢ the correlation strength A qx}m<‘ (b="s) _‘/t EW‘ .7
' : i| 829 = g
e
i

:NTT_I_Nii_NTi_NLT q 13" Tq 8 :
Nit+ N+ Ny + Ny =

i
e depends on the production mode - different for Tevatron and LHC

e choice of spin basis (here beam basis)

¢ due to the short top lifetime the spin does not flip and is reflected in
the angular distributions of the decay products
N’_ﬂ

\
¢ thus spin correlation can be measured by studying e.g. Z et :i
1 do 1 | ‘

1 do 1

o dcosf, :E{l+&ims )

with o = 1 for charged leptons and down-type quarks

p =—(1-C ,

where C=Aq., a,

07103/ 3/



L] . ;
Spin Correlation cen @5@

¢ even tops are not produced in polarized state, the spins are correlated

¢ D0 5.4 b’ dilepton :
C = 0.57 * 0.31 (stat+syst)

beam

- -1
¢ D0 5.3 b l4jets : —— Data DO, L=5.4 fb

_ | = 1t SM spin corr.
C, ... =0.89*0.33 (stat+syst) -~ {{ o Spin COTT.

. cps s 11N dtt
o7 ] measure
¢ 30% increased sensitivity | Background

¢ excellent agreement with SM
+ combining statistically independent results:
C = 0.66 = 0.23 (stat+syst)

v
beam

e C<0.26@95% C.L. and C < 0.04 @ 99.7% C.L.

0
e C=0@3.1 0 SD (PRL 108, 032004 (2012)) 03 0% 04 0 05 0 08

=> first evidence for non-vanishing spin correlation !

¢ us Spin correlation can ve measured by stuadying e.g. jet ‘

1 T —i{l—CcosE] cos9,)
o dcosB,dcos6, 4 ! :

where C=Aq., a,

U //U'd/'ZU!! 338




Top Asymmetry A_

A, of the Top Quark

[ v Anrens et al, July 2011
s el E‘p:::i:'::fiwmm ¢+ measurements higher than prediction
PRD 83,112003 (2011) ¢+ even larger difference for Afbl:
CDF LJ —— 0.158 140‘074 072 2 0.017)
o o DOl+jets: A '=14.2 + 3.8 % where MC@NLO :A_'= 0.8 0.6 %
eree 0.420£ 0,158 (01502 0050) . CDF dilepton: Aﬂ;“.m = 21 + 7 %
(51w}
CDF combined*” —@&— 0201+ 0067 :1oo:lsin’0$3
PRD 84,112055 (2011)
Do L ~—— 0196+ 0.060 Ry
(547}
e PR Forward-Backward Top Asymmetry, %
R = Forward-Backward Top Asymmetry, Ip e
Reconstruction Level Reconstruction Level
D@, 5.41b" m; < 450 GeV
f—— ——
|Ay|<1 6.1:4.1 D@, 541" 78:48
asymmetry depends on several variables like m, Iy
e e.g. new physics could lead to a different mass dependency ——
b . : CDF, 530" 22t43
[Ay]>1 21.319.7
m, > 450 GeV
S.Frixione and B.R. Webber, *
o, iEneen DO, 541t" 115160
-10 0 10 20 30
——
3 o from CDF, 5.3t 26.626.2
3. Friviong and B.R. Webbar,
MC@NILO JHEP 06, 02 12002)
| | | | L)) I | | I | | |

-10 0 10 20 30
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.... And at LHC

{U [ Icﬁm! ﬁrGII:J:Ii'I.ml T I T L T 'I -Iﬁl :ml I T T T ]
=0.15 gl 47" at Vs =7 Tev . ErT ]
=< ILul =104t ATLAS Preliminary - ljels —— HLO prodkion |
0.1 —e— urileided sata i m(tt) ]
- mcanwo 0.05 R
0.05 | ]
) TN W— of T -
-0.05} : ]
- - 0051 B
-ﬂl1_ B :I i PR [NV S S N SNV ST S T ST S S S S :
il 300 400 500 €09 ?ul_'[rG w%w
-0.15 =)
= 450 = 450 m'{
Result m-[GeV] Final corrected 0.004 + 0.010 (stat.) +0.012 (syst.)
esult: I
R Theory prediction (SM) 0.0115 % 0.0006
Ac = —0.018 + 0.028 (stat). + 0.023 (syst.)
m consistent with the SM value of e
APP = 0.006 + 0.002 e NEARARBRARRRRE 7 1) .
c : : ATLAS Preliminary |
<ol .
o ]
O -
= |
) - |
o < 005 e
m limits on allowed A-(LHC) and A [ P, | ]
Arg(Tevatron) regions can constrain = 1
some models proposed to explain the s 0f 5 o o i
Tevatron Agg ngu i ATLAS Z i
-0.05 =
MW i N ATl b AR ST O ST SATSS
0 0.1 0.2 0.3 0.4 0.5 0.6
new

07/03/2012

App (m.> 450 GeV)
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Top Mass

ATLAS Preliminary (Date: February 23, 2012)
etjets (1d) _  — 1729+ 1.5+ 25
u+ets (1d) —t——— 1755+ 1.1+ 26
etjets (2d) — — 1743+ 0.8+ 2.3
u+ets (2d) —_— — 1750+ 0.7+ 26
[+jets —ti— 1745+ 06+ 2.3
Most precise (CDF |+jets) F A 173.0+ 0.7+ 11
Tevatron September 2011 o=l 173.2+ 0.6+ 0.8

(stat) (syst)
I I I I I

160 165 170 175 180 185 190

rnlop [GEV]

B reduction of the systematics uncertainty needed to reach Tevatron measurement uncertainty.

m Challenging, but there is a lot of space for improvement wrt. currently published
measurement, incl. reducing JES, MC modelling uncertainties, reducing MC stats. effects by
generating huge samples . ..
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HIGGS Tevatron

# Limits for H — bb

95% CL Limit/'SM

-
o

Summer 2011

Tevatron Run Il Preliminary H—bb Combination, L < 8.6 fb™

T
éxpecbed ‘ tméxpecre‘u
=— Observed [ | *2c Expected

E

vatron 1

dulyji7,2011

100 105 110 115 120 125 130 1

|

35 140 145 150

m,, (GeV/c?)

New results coming very soon

07/03/2012

# Searches with Taus

o{95% C L. Limit)l a(SM)x BR(H 1)

Himne Searches at the Tevat

CDF RUN Il Prelimin,

Jrmmean

EE———
Limits at My = 115 GeV:

, 0 H s T4 fets Exp: 13 X ogy
o | — Obeerd Obs: 12 X ggyy
=1 ~
6= 3 L e

15% improvement
In limits

Zo[ DORGINI{L=7.018" ]
el Prediction B

120 130 M0 150 - |
M, [Gevic’] o

Exp: 14 % ogy

S
( Limits at My = 115 GeV: ‘
Obs: 11 X ggy

100 110 120 130 140 150 160 170 180 130 200
m, (GeVic’)

High mass search updated: 12%

better at 165GeV

# Diphoton final states

Simple event selection: two photon

¥ Limits at M, = 115 GeV:
« Exp: 12 X ogy

:‘ Obs: 8.4 X ggy )

BDT output
==
[Tl ¢ + |
E w0 —Observed
=
3=
2
2
"
0
s
%100 e 120 130 150 150

M, (GeV)

figgs Searches at the Tevatron

Limits improved
by 15-25%

COF Praliminary (10 )
¢ Catugory

Limits at M, = 115 GeV: |
Exp: 11 X ggy
Obs: 13 X ogy

s
m,, GeVic*

. COF Run Il Proiminary
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