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Moriond QCD 2010

e Exciting results and excellent talks
« A summary can only be a selection, tried to do my best
e 93 talks

— Some experimental subjects will be covered by Dmitri
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SM_(Sci Maestro)

In perfect shape....

Open Questions:

-why 3 generations?

-why (so) different fermion masses?
-why these 4 forces?

And btw :
...do we know how QCD really works?

C.Diaconu, Moriond QCD 2010

lep

AO,I

FB

A(LEP)
A,(SLD)
sin2®:’fft(QFB)
nce

0b
A

FB

IIIIIII|IIII|IIII TTTT

]
1

=

|IIII|IIII|||

IIII|I|II|IIII|II

-3

2 A 0 1
(Om - omeas) / Omeas

2

3

0.1
0.2
-1.7
-1.0
-0.9
0.2
-2.0
-0.7
0.9
25
-0.1
0.6
0.1
-0.8
-0.2
-1.3
-0.1
0.0
-0.0
0.4



HEP experimental programs in +-10 years
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[not all programmes, dates are approximate, just to give the picture]



The experimental frontiers of the high energy physics

LHC,
HERA,

TeVatron
LHC

ccccccc

ooooooo

2e Lenarallons o

Precision

Babar, Belle, Cleo c,BESIII,
KLOE, NA48, COMPASS, NAG61
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The experimental frontiers of the high energy physics

LHC startup

Electroweak bosons
High Energy QCD
Top
Searches

&) Particles production
e Probes to QGP

ccccccc

oooooooooooooooo

ree LEneratons o

Precision

Proton structure, strong coupling,
CP violation, decays, resonances, diffraction

C.Diaconu, Moriond QCD 2010



LHC startup R. Bailey
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LHC Detectors Readiness

« ALICE, ATLAS, CMS, LHCb have proven ability to reconstruct data and
do physics analysis (albeit small data set so far)

— Fruitful preparation with cosmics
 Calorimeters and tracking in very good shape

— Subtle studies performed: conversions, dE/dx
» Particle identification demonstrated

— Electrons and photons

— Muons

— Hadronic final state (Ptmiss), energy flow (CMS)
e Simulation in agreement with the data

— Very good starting point for the first analyses
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A EXPERIMENT
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LHC start-up:ATLAS

I
ATLAS Preliminary

Max Baak
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Particle Flow
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Calorimeters

Events / 30 MeV
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ALICE: identified particles
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Tracking and muons CMS
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'CMS Experiment at the LHC, CERN
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ATLAS Tracking

Andreas Salzburger
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LHCb: RICH and muons

Caterina Deplano
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Strange particles production K°

Marc Knecht

Including L, ,=6.8+1.0 ub-!
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e Pgia 0
== LHCB Pythia tuning

LHCb 2009 data preliminary
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LHCb 2009 data preliminary
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Cross-sections reasonably
consistent with PYTHIA predictions
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Charged
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Multiplicity N ,,

particles multiplicity

Jan Fiete Grosse-Oetringhaust
Jacek Otwinowski
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Detailed tracking studies prove a robust identification
dEdx resolution 5.5% (as design)

Discriminate models
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LHC is at the energy frontier, look forward for more data
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LHC outlook

s 3.5 TeV 3.5 TeV
Sector 34 18 NQAPS oofe <1<0.2 Inom Ions ~ 0.2 Inom lons
TeV 6kA
B*>2m B*~2m

D egsal o B sem 0 mem |

Plan: 100 pb-1in 2010, 1fb-1 by 2011 + Heavy lons @ 7 TeV

If this is achieved, a vigourous start of the physics program is expected soon:

Early B-physics

W and Z production

Top

Higgs

High mass dilepton resonances |.Vichou
SUSY

Universal Extra Dimensions

C.Diaconu, Moriond QCD 2010 20



The experimental frontiers of the high energy physics

Higgs

Electroweak bosons
Top _
Searches uicel,

ooooooooooooooooo

GG aGTE NG O

Precision
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Weiming Yao
Combined Higgs searches Shalhout 2 Shaihout

First joint CDF&DO publication on SM Higgs search(PRL 104 061802 2010)
« Set 95% CL mass exclusion: 162<mu<166 GeV/c2 (159<mu<169 expected)

Tevatron Run Il Prelimlnary, L=0.9-4.2 fb™ Tevatron Run Il Preliminary, L=2.0-5.4 fb™

% LEP L!mlt ' . Tevatron % ") LEP Exclusion . /. Tevatron
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510 ?iizzi;_i—zaﬁir_w‘i’b.s—e”‘"’ i o e e e S0 Pl o dhem B -
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3 —r i
G Dt L R VA R I °\°
H 0
8 .................... o
‘ M,=165 GeV
1 f 1 Obs: 0.94
SJM 1 : 1 g 'm,j.],Mfﬁc'}?gO,o"mi M, =115 GeV / | November 6, 2009 Exp: 0.89
100 110 120 130 140 150 160 170 180 190 200 | 020 100 110 120 130 140 150 160 170 180 190 200
mH(GeV/c ) Exp: 1.78 mH(GeV/c )

Since march 2009:
The sensitivity improved: work on many channels,
Grab as much sensitivity as possible (even 1/100 is useful)

Slight excess, exclusion domain reduced.
C.Diaconu, Moriond QCD 2010 22
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Higgs Prospects
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Integrated Luminosity/Experiment (fb T

Large data sets accumulated in the last/next 18 months may lead to another “step”

Exciting times ahead!

C.Diaconu, Moriond QCD 2010
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:

s from precision

Johannes Haller

|
|
[l

@
—
=t
@
2
T

-------------- o 1 30

20
Theory uncertainty

—— Fit including theory errors
---- Fit excluding theory errors
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Room for new physics from precision

Johannes Haller
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Non-standard Higgs

LB EeB0000 < D

O 7w

Sherrrrry

tan < 30-50
excluded for maup to
200 GeV/ce
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Sébastien Greder

Decay to bb and Ttz

Associated production mechanism studied
Performant b and t ID

Combined CDF and DO data
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il Expected limit + 1o

iR Expected limit + 2

i \ S
: N\
/N O\

L ._.____-—"""_.’ \\\ \\\
E_\\\\\\\\\\\\\\\\\\\\ \%\N\\\\\\w\\\\\\\\

&l | | | L

100 120 140 160 180 200
m, [GeV/c?]
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ALEPH:

James Beacham
Ly e o8 (00 S97R, TepebineoeT In NMSSM a (mixture of A from MSSM) is naturally light
2 , . vif ma<2mp, h evades 4b searches and expecta — T+T-
S Y e U,V
> 9 % f + 3
£ 8 g € 7/-1/ 31/
TEZ
6 2
5 g
-
: ;;rg];l‘:dl' a ,.-'<T_i__
-
) . . . . a "<7'+
0 10 20 30 40 50 60 70 8 9 100

m, [GeV/c’]

95% CL in the My Versus nih plane for the MSSM no—mi.\'ihg benchmark

€ = o BR(h — aa) BR(a — 77)*

oS
" ALEPH . ALEPH
T 2 f K L
[ —— Observed Upper Limit > 111_ %
25l Expected Upper Limit et b
[ []=2c g, f % o
10 \ H
I S C H i
2= m, =10 GeV/c? of i
[ 7F
T : R
r , 6 b
o5 £
i _ o) oioioi=
9 - & B
cIIIIIIIIIIIIIIIIlIIIIIIIIIIIII:IIIIIIIIII 4_|||Ill||I|IlllIIIIIIII\Illlliilllilléllllllll
75 80 85 90 95 100 105 110‘:2 75 80 85 90 95 100 105 110
m,, (GeV/c?)
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Di-Bosons at Tevatron

Direct probe into the gauge structure of the SM
Benchmark for experimental capabilities (Higgs)

New Physics effects

Vadim Rusu

Tevatron Run I, pp at\s = 1.96 TeV

Zy

WW

WZ

4 B w 10
Wy w 20" o
o .J(‘?th .
2'109 |- ./_0 served & measured
z . Y g : Heavy Flavor at 1 evatror
z g0y | - W Theory
q q P m
>£_{'6{é & %10
» &
q Ly o 10 ;
4 8 5 ] r
q — 10 1 “
q w O 1 v_ Z
= 4
| s ]
q g w 10 } W'T ?7
q N 10? 1 ) ' New
q r .
b { [=10 orders WW .+ wz Single Physich
W 104 |of magnitude! - i% i, Too .
| 1+ : , -~ zz Higg
q z Z 14 /[' 2
q zZ J Z 10‘1 !
Z‘.. * 10'2
| -. Jots Meg W 2 W, 2 Wy o wp ot 22 H:%\‘l’p;
k. « Z ‘ay

ZZ
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¥ of Events

Z+gamma

VI @ ((Il )

&) o ooty

Y O 0=4.610.2(stat)+0.3(syst)£0.3(lumi)pb O CP:hs, ha -

Y29(G2
O NLO =4.5+0.4pb
Experiment LEP II DO CDF (+MET) | DO(+MET)
Luminosity(fb—1) 0.7 1.1 1.5 3.6

h% -0.20, 0.07 |-0.083,0.082 | -0.05, 0.05 -0.033, 0.033 .037,0.038

hZ -0.05, 0.12 | -0.005, 0.005 | -0.0034, 0.0034 | -0.0017, 0.0017 | __ -0.0017,0.0017

h, -0.049, 0.008 | -0.085, 0.084 | -0.051,0.051 | -0.033, 0.033 -0.038,0.040

k) -0.02, 0.034 | -0.005, 0.005 | -0.0034, 0.0034 | -0.0017, 0.0017 |  -0.0017,0.0017

New CDF analysis optimized threshold

CDF Run Il Preliminary (5.1 fb’)

CDF Run Il Preliminary (5.1 fb™)

ot
‘OCH[ - Data |H §
w
| Prediction - 30
LS
8ol | | 5
| Chi’/NDF = 12.0/10 (p=28.5%)
b S | 20
, .I. e
40 1 I
e
—— 10
20 __—,—
’ 20 “ . Phogosn E, I'Ge\/“l0 g

C.Diaconu, Moriond QCD 2010

ki

h

Data
Prediction

100

150 300

250 3
Photon E, [GeV)

00

29



1on

Top product

12 new measurements (1-5 fb-1) released in the last year

Michael Begel
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o (pp — tt + X) [pb]

;

2 Kidonakis & Vogt, arXiv:0805.3844 (2008)

lm Cacciari et al., arXiv:0804.2800 (2008)

=1 Langenfeld, Moch & Uwer, arXiv:0906.5273 (2009)

(stat) (syst) (lumi)

7.2710.7110.4610.42

7.6310.3710.3510.15

7.1410.350.58+0.14

7.210.50+1.10+0.42

+0.15

1+0.34

+0.31

7.50

2

m=172.5 GeV/e

N\
o)
=
A — AmmEm|
17

1

10

Inclusive tt production cross section known to ~ 6.5%
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Top mass measurements

Mass of the Top Quark (*Preliminary)

. Hyunsu Lee
COF-dH 167.4110.31+ 4.9
D04 dH 168.4 11231 3.6
. =
CDFIdH 171.2+2.7+29 N
. ] N
DO-I a4 1747429+ 24 ew measurements

[ — —— ,
COF- Hj 176.1£ 5.1+ 5.3 CDF LT (ME)=172.8 = 1.3 GeV/c?
DOH K 180.1+3.9+ 3.6
. y T CDFLJ(TM)=172.1 1.5 GeV/c?

DFI 14 1721+ 09+ 1.3
. = = -
DO-lI b 173.7+08: 1.8 CDF DIL(TM) =170.6 £ 3.8 GeV/¢?
-
COF-aH 186.0£10.0+ 5.7
. ==
CDFI sl 1748+1.7+1.9
. E——
COFl trk 175.3+6.2+ 3.0
. g .
Tevatron March'09 1731206 1.1, Precision to 1.3 GeV (0.75%)
| | 1 | ol = 6310.0 (T9%) from single measurements
| |

150 160 170 180 190 200

My, (GeVic?)

m,,, = 173.1 + 1.3 GeV/c?

C.Diaconu, Moriond QCD 2010



Top properties

Veronica Sorin

anom coupl : no evidence found
Top charge: not 4/3 @ 95% CL
Top width < 7.5 GeV @ 95% CL qQ,|
AM, = 3.8 * 3.7 GeV/c2 .=

q

.

B(t—2Wb)/B(t—+Wq)=0.97 * 0.09

N ( ER BR(t — Zq) < 3.7% at 95% C.L.
o = 7.50 * 0.48 (stat+syst) pb

Single Top Observation !!

Afb= 19.3 % 6.5 (stat) * 2.4 (syst) %

ot e Garcia-Bellido and Goldschmidt’s talks
do/dpt no discrepancy with SM

Experiment’s web pages:

fraction via gg fusion : 0.07*%-15 g o7

CDF: http://www-cdf.fnal.gov/physics/new/top/top.htm

DO: http://www-d0.fnal.gov/Run2Physics/top/top public web pages/top public.html

C.Diaconu, Moriond QCD 2010
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Top properties

Veronica Sorin

A general investigation of the top quark couplings

-Lalil £ ‘R ¢ Ty etV ([ "R =2
’~m-;.=%WubY‘ (./|IPL+./_ PR)’_ﬁi/l aqubG} (./_’IPL+./_‘ PR)I

] + h.c.
In SM: expect f,*=1, all others cancel
- 2" po preliminary 0.9-27 b’ in 2. Do Preliminary 0.9-2 7 b’ <~ 2. Do Preliminary 0.9-2 7 tb' (" R
® Measured Peak ® Measured Peak ® Measured Peak
1.5 _legncL 15 TlegncL 15 TlesmcL find 95%CL
MooxcL MooxcL MooxcL iff||-=|
[ [EEY BosecL BesscL
1 1 1
IfiR|2<0.72
0.5 0.5 0.5 If2L|2<0_ I 9
b b 1 2 3 l"I;‘ b 1 2 3 I'Tg |f2R|2<020
\_ J
Consistent with SM
Ifb-! Reference:

DO PRL 102 092002 (2009)

C.Diaconu, Moriond QCD 2010



s-channel
o(th)=0.88+0.05pb

9 q
w
b t
g b

t-channel
o(tqb)=2.34+£0.13pb

Single Top Quark Cross Section

Single top

Aran Garcia-Bellido
Nathan Goldschmidt

Surgery of the single top production:
s/t cross sections, polarisation, width, searches

Amazing program!

December 2009

D@ Lepton+jets 2.3 fb
Dﬂ lautjets 4.8 b
CDF Lepton+jets 3.2 tb
CDF MET+jets 2.1fb

Tevatron Combination

$

B B \W. Harris et al.. PRD 66, 054024 (2002)

Bl N Kidonakis, PRD 74, 114012 (20086)
|

| I

3.94 *5 8% pb
34 538 pb
2.17 *9 28 pb
50 *3% pb

2.76 1037 pb

Miep = 170 GeV

0 2 4

6 8

c (PP — th+X, tgb+X) [pb]

C.Diaconu, Moriond QCD 2010
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CDF Run Il Preliminary, L=3.2 b’
95% CL
B 68% CL
* CDF 1II Data

|
4 5
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Nathan Goldschmidt

...and searches

» Search for t— H™b, where
H™— WTA
» [f my < 2mp, A— 77— will dominate

95% CL Exclusion for t>H'b—W"Ab

BR(t—H"b)=0.11 | Data E‘ 1 . BR(A-17)=1 m(A)=4 GeV/c? — Expected A Observed
22}:?’ tf..i:l) 1 1 997 BR(H'SW'A)=1 m(A)=7 GeVic’ — Expected ¥ Observed
__) s = =' _ 2
- Signal, m(H')=90, m(A)=9 GeVic?| @& 0.8 m(A)=8 GeVic" — Expected ¥ Observed
o 0.7 m(A)=9 GeV/c? — Expected @ Observed
] SM Boson Daughter Tracks
o 0.6
o
s Underlying Event 0.5
2 nderlying Even e
) =
i CDF R imi =2.7fb" o4 - S
un Il Preliminary, L=2.7fb 03 5 "‘""5':::'3:'3.':‘."-'50;5*:':‘"“
— - e
02t = G
01 WS ,,,{1#::’;.5{‘;’/ =
L~ s e Y - = .
CDF Run Il Preliminary, L=2.7fb
8 10 12 14 16 18 20 ' ' ' ' ' ' ' '
0 90 100 110 120 130 140 150 160

Lead Track P, (GeVic)

C.Diaconu, Moriond QCD 2010

H* mass (GeV/c?)
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Searches for new physics with high scales

CDF Il preliminary I Ldt=231b"
Tq: — Data
g 104 n Total backgraund
(] Deell-Yan
P L — Haonfakes
2 Casmic Rays
g W
8ot —y
Tt
:
v

Lidija Zivkovié

C.Diaconu, Moriond QCD 2010

CDF Run II Preliminary
ik L=25f
é‘z ——data
5 [ ]Crell-Yan
2 maco

4 W o @ om

0 8600 900 1000
Miee) (GeVic)

Model Mass [GeV]

Z'(SM) 961
Z'(n) 873
Z(y) 857
Z'(y) 846
Z'(N) 831

Z'(sec) 788
Z'(l) 755

- <[ s (s R < i
M) G i}

\V
— —
2 2

Number of events / 4 Ge
=)

——(us&th together with 2e)
[ ] Instrumental background

Total background
-------------- Signal: M1=300,450,600 GeV, kfmpl=0.01

DZ 5.4 fb”

(b)

1000
M,, (GeV)

P " (-
600 800

Lower limits on the mass of
Kaluza-Klein excitation of the
graviton of 560 GeV - 1040 GeV
for 0.01 = k/Mri<0.1.
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SUSY Searches: steady progress

X1
= T Signature: )
MSSM 9 o B~ 2bjetsand Gianluca de Lorenzo
= _ MET
-G b, \(/ (1,°=LSP)
) xS
CDF o CDF
R 2650 pb"y (3L0pbY) (295 po) 1205 o T io 7 e T T
e Obaerred Limi li : - da % " D0 Run IT Prelimifary (4 fb) —oObserved -
(35% C.L. g i -«Expected -
100k Hgigil:um! sass i g 8 100 B "
&= § _
= 30 o B80F E
. £ i i
W F S .
S 60 ~
© % g :
e i §
= 2 40 E
40¢ i _
i 20+ -
20 Y -
; 05 _
0 - 0 50 100 150 200 250
0 250 Sbottom Mass (GeV)

M(b)>250 GeV/c2 when M(%)<70 GeV/c?
Will the new physics appear at the end of the data taking?

C.Diaconu, Moriond QCD 2010
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W production in ep collisions

Single W Production at HERA

e  H1+ZEUS (0.98 fb) i
SM Combined

H1+ZEUS Data

2

do,,/dPy [fb/GeV]

10
Isolated Electron i i
% 1=
;. w/ i Neutrino ? E
: ,:,’_'»:3{ -IllllllllIIIIlllllIIIIIlllllllIIIlIlllIIIIIIlllII
.. ‘Hadronic Jet, X 0 10 20 30 40 50 60 70 80 90 100
: P [GeV]

The total single W cross section (at /s = 317 GeV) = 1.06 + 0.16(stat.) 4+ 0.07(sys.) pb
in good agreement with SM prediction 1.26 &+ 0.19 pb (from EPVEC at NLO)

C.Diaconu, Moriond QCD 2010



The experimental frontiers of the high energy physics

w
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Precision

Proton structure, jets, strong coupling,
Hadrons, Heavy flavours

C.Diaconu, Moriond QCD 2010
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Proton structure measurements at HERA

Precision to 1% at low x Katie Oliver

H1 and ZEUS . H1 and ZEUS
W 10 ‘ ) ‘ Q*= 10 GeV?
N C e x= 000005, =21 e HERAINCe'p I
o 0L x= 0.00008, =20 O  Fixed Target L
w 10°F *':.,.4. X = 0.00013, =19 - & , )
z E et eeses  x=00000,E18 === HERAPDFL.0 08 - —— HERAPDF1.0
o - . x = 0.00032, i=17
AT :,.r*:“."_,. x = 0.0005, =16 L - exp. uncert.
© E e e " eesee®  x=0.0008 1S

E eee L eesee x=0.0013,E14 [ I:l model uncert.

104k ...--'-"""M...m x = 0.0020, =13
E et eeeee  X=0.0032ED2 - parametrization uncert.
o * RPSSS L ok ssseoee— X=0.005i=11 0.6

103 ‘. -**“':::::T e s soosees  x=0.008i=10 . \ 0.05)
E T ceeseesssessees X=0013,9 W XE (X 0.03
R ":’ coossse X=002i=8

]02§_ . U‘..;_. 200000000000 00000000 x=0.032, =7
E :;233,}_, _eeteeseseseeetes e o X=005i6 04

10 L OOdE-OF %~ #8000 00000000 oo x = 0.08, =5 *
§ AeOSARADEES——egeteeetog oo o, x=0.13, i=4

L N T s

; o rvoatanea, '_“!’ x =025, i=2

10 -1 ;_ 'N x =040, =1 0'2

10-2;_ M =065 0

23 :I I I I I I 1 L1111 II

l() 1 1 L L 11lll 1 11111l 1 I 1 L L 111l 1 I 1 L1111l -4 -J -2 -l
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LHC parton kinematics

").E_l-l'ﬂ'ﬂﬂ] LB AL B SRR

Predictions for LHC

W+ production at LHC

|fﬂ1'[_l-rﬂﬂﬂ|_l_ﬁ'lm
3 3 p
F X, = (M/14 TeV) explzy) : i
' E Q=M M=10TeV = m
| /3 2 15 .
10 F ;= - ]
/o > ]
Fo < N
W'k M=1TeV A . .. N 1 - HERAPDFI 0 B
7 7)) =
' L 7, - exp. uncert. i
o~ = — E
(?5 ’ / S . model uncert.
= ow'E M=100GeV g : 0.5 [ | param uncert 1
.-b 3 E | * -—
") E .V-E & j | | | 11 11 11 1 | L1 l 11 11 ] 11 1 1 1 11 1 I | 11 1 l [ T
y= 6
wE -
E M = 10 GeV
l fixed
0 - . —\
target 3 relative errors | | 1 1 | =
r -0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 B -
ld. ponl o osawad 3o i " o -7 - ,
w' o ot ! w0 10 4 3 - 1 0 1 3 4
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Combined data is extremely precise at low x

W rilpidity

Systematic errors in PDF determination become dominant
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Ayy)

and their erros

Giancarlo Ferrera

0.8 I T T l T T T T I T T T T I T T T T | T T T T | T T T T
i pp > W+X-1v+X Vs=1.96 TeV
B 4 I
L I 1
06l — NNLO MSTW2008 68% C.L. x°/13=2.8 H
- —— NNLO ABKMO09 x?/13=8.3 1
L 1
—— NNLO JROOVF x?/13=7.8
~ 1
I
L O
04— X —
1
- 1
- 1 P
g
- 1
I
L I
02— Neas —
L Ny
) 4
L F
i Ly | coF, =1 ™' arXiv:0901.2169
0'0 1 1 1 l 1 1 L1 | 1 L1 1 | 1 L1 | | L1 1 1 | L1 | 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Yw

Maria Ubiali
1.2 prorrerrs ,
T NNPOF1LD
NNPOF1.0 [bench]
[T mesr2001e
MRST bench

10*

Most fine analyses (NNLO): different results
Work ongoing to refine the theoretical treatment

C.Diaconu, Moriond QCD 2010
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Benchmarks different
NNPDF: unbiased neural net
PDF parameterisation
Global fit released NNPDF2.0




Next step at HERA: high Q2 data

HERA I

a2 (ai(P;n - oi(P-))
P& —Ps \o*(P3)+o*(Pe)
q H1 Preliminary
A [
: e Aep
0.5 — H1PDF 2009 -
Z o
- ¢
0 —
: —
0.5 — E Aep _
 —— H1PDF 2009 -
1Ll L2 | 0 ¢ el
10° 10°
Q* [GeV?]

C.Diaconu, Moriond QCD 2010



Longitudinal structure function

H1 and ZEUS

March 2010

0.4
0.2F $

[ HERA preliminary o |

0oL= HERAPDF1.0

10 10

HERA Inclusive Workging Group

Q% / GeV?

Combination of H1 and ZEUS data
Towards new constraints and interesting advances at low x

C.Diaconu, Moriond QCD 2010

44



Inclusive jet measurements at Tevatron

10'° PHysICAL ReviEw D 75, 092006 (2007)
— —m
— . K, D=0.7
§ - —=— Data
Q 107 — [ L=101b Systematic uncertainties
o - "H,. : —e— NLO: JETRAD CTEQ6.1M
= . F L™ corrected 1o hadron level
0 10" = 'h... "1.,_.’ Ho=U-=maxps /2=,
L, il oy s YO PDF uncerlainties
- ——
W 10- - —
gk \ s s
o102 "h-** e WTI01(109
w - - —_——
ﬂ>~ r - —— s,
© 5L o "T—io-. e )
107 = o S o8 0.1<1y""|<0.7 (x 107)
B ... -i-:_._’ Ta.
<‘_0° 10% “‘...* "*",_.,_ 0.7y’ |<1.1
“FE - 1<)y <16 (107
10 = -
= ——
14 : 1.6<y™"|<2.1 (107
10 hlllllll'lll'lllllll L1 11 L1 1 lll'lllll
0 100 200 300 400 500 600 700
JET
pr  [GeV/c]

“g CTEQ6.5M Ho=H_=P,

PHysICAL Review LETTERS 101, 062001 (2008)

D@ Run Il e lyl<0.4 (x32)
0.4<|y|<0.8 (x16)
0.8<|y|<1.2 (x8)
1.2<|y|<1.6 (x4)
1.6<|y|<2.0 (x2)
2.0<ly|<2.4

> » O B O

\s = 1.96 TeV

L=0.70 fb"
Rcone =07
— NLO pQCD

+non-perturbative corrections

d’c/dx; dy (pd)

1 L1 l 1

300 400 600
P, (GeV)

50 60 100 200

Check QCD at very large PT
Constrain PDF’s at large x
Unique sensitivity (not superceded by LHC)

C.Diaconu, Moriond QCD 2010
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10F o .
108 inclusive jet production

5k
10 T~

i . 0.4
10 . lyl<
10 ir .
10} ..
10 f .
1_‘ E
10 o .
10 ,F *
10 _4'; Tevatron sgrt(s)=1.96 TeV
10 gf ==== LHC sqri(s)=14 TeV .
10 k
300
== Tevatron Run Il / LHC
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100 | : ; SR O A S
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45



=0
Q

d’c/dM

10
10"
103

Jets at Tevatron : dijet mass

sub. PHYSICS LETTERS B, ARXIv:1002.4594
DO,L=0.7fb" »20<lyl,, <24(x10)
S=196TeV  o1oep™ <1omo)
Rone =07 208 08 et

oYL» <04

~NLO pQCD \b
- +non-perturbative %
corrections \

pr=“n=(p'1+prz)"2
pea Loy o b o by o by by baw o |yl
02040608 1 1.214
M,, [TeV]
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Darren Price

Ly = 0.7 fo™

- DY preliminary ||

AR;>1.4; y|<2.4 all jets

[|IIIITII

III]I]I

— SHERPA

PYTHIA:
tune Pro-pTO
tune Perugia hard
tune Perugia soft

.
.7,

| mem l_ 50 Gev E q mem T 70 Gev . 5 v/ pr"In = 90 GeV
100 200 300 500 100 200 300 500 100 200 300 500
Prmax (GeV)

Independent QCD observables
No deviation of M, observed
R,/, sensitive to MC tuning
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Strong coupling measurements from jets

o (py) from inclusive jet cross section
in hadron-induced processes
0.2 o H1
—_ A ZEUS
& e DO
= 015 |- 5o t A
- +0.0041
0.1 1 BE= (M)=0.1161 Zg 5048
(DO combineq fit) ' |
— 014 F
\2/012:— 4 L** AL ¢I4 L1 111131l
D F T ? Ty
€ o1l L
2
10 10
pr (GeV)
o from Jet Cross Sections in DIS
O(s L
* H1 datator 5<Q*< 100 GeV*
0.25 * H1 data for Q*> 150 GeV?

Fit from Q*> 150 GeV? [arXiv:0904.38701
, = 0.1168=0.0007 (exp.) *22%¢ (th ) = 0.0016 (PDF)
== Central value and exp. unc.
Theory@&PDF unc.

0.10_ 1 1 1 1
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B.Hiroski
G.Grindhammer

H1 high Q? jet kT multiplicities

- 2XP. uncert.

Eur.Phys.J).C85:383-383,2010 —— or total uncert.
H1 low Q7 jet k_multiplicities ----th. uncert.
DESY-09-162 [arXiv:0911.5678] -e -
ZEUS incl. jets k_98-00

T —_—
PhyslLettB849 00M12  ememmeee
ZEUS incl. jets anti-k_ 98-00

T ——

DESY-10-034 . -
ZEUS incl. jets SIScone 98-00 ——
DESY-10-034 . memmeee
ZEUS incl. jets k_ 05-06{

T —_—
ZEUSpred-090068 ===
ZEUS yp jets ——
ZEUSprel-08008 [ emmeemeeee
ALEPH 3-jet rate —a,
G.Dissertorietal_ arXiv0og10o428s eems=-
DO incl. jets —_———
Phy2.Rev.D80:111107,2009
World average o1
S.Bethke, Eur_Phys.).C84:688-703,2009 | | |

1 | |
0.11 0.12 0.13

More theory (NNLO) needed for DIS
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EW bosons as QCD workers

% 'E DO Runil L=1.0 b’ —4= Data
© E —— NLO pQCD + corr.
g - B Mo =H_= N, S pg
N W CTEQ6G.6M PDF
13@’10'5:‘ . === ALPGEN )
- - M, =K = N, @ p;
'—_!' CTEQ6.1M PDF
102 (a)
C Ziy"(— up) et + X
- 65 < M,,< 115 GeV, Y| <17 —
i Rocpe=0.5 > 20Gev, Y <28
25 | I...I...l...l...l...l...l.,.l.
% ' + Data / ALPGEN —— SHERPA / ALPGEN
o | we NLO pQCD 7/ ALPGEN  wowwes PYTHIA / ALPGEN
ol < Scale and PDF unc
N ———"]
1.5 o
1'% ’ (b)
0 tl 1 l L 1 1 I 1 1 1 l 1 1 L l L1 1 l Ll 1 l 1 L L I 1 Ll 1
5O 20 40 60 80 100 120 140 180 180 200

pZ (GeV)

Phys.Lett.B669:278 (2008)
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1o, % doz,m/qu) (1frad)

Ratio to SHERPA

S. Grinstein
Phys.Lett.B682:370 (2010)
- DO, L=1.0 fb °
| ® Data S~
107
E === NLO pQCD + corr.
- =« SHERPA
107
E °
— "‘
103 "' (a)
= a
i *-7
- . 65 < M,,< 115 GeV
107 |y|<17p > 25 GeV
- Reone=0.5, p“' >20GeV, lyT|<28
- | ... .| . 1. .. 1 ... .| .
® Daia
3| ===NLO pQCD = =LO pQCD
— Scale & PDF unc. Scale & PDF unc.
2_
[
1
0.7F
051 b
B SHERPA scale unc. (b)
s 1.0 091 .. .,.1l...,,1...,.1.., ;. |.
0 05 1 15 2 25 3

Ad(Z, jet) (rad)



W at RHIC

Justin Stevens

LR | LN R R T T E  Run 9 STAR Preliminary p+p s =500 GeV A - STAR Preliminary Run9 \|§=500 GeV
O I -_ - - _- ~ ; Kinematic acceptance: m,' <1andE7 > 25 GeV LL - WL t 4
4 F x(Au-Ad) o, ] © go| - o(WE = &' +v,) PHp—=W —Se v L
* . — e, e
- R | - 04 E3>25GeV
o P *~. . C o I
N I ™ - 80— S i .
005 | ‘ . - . _ W
- N 70:_ 0.2 ““””: ________ :
- .« e o E + feennnnns
0O F : '--‘.‘,:;,‘ ________ . . e 60 W :
n R _— ) - I Qe
L. —— DSSV === CTEQ x(d-u) g 50| B
. DNS - 7 : deFlorian, et al RPN .
‘()()5 [T e GRSV (val) m—DSSV Ay =1 1 C  STARData O “yoctozNLO .
e '/Q\\l DSSV A3 2, ::‘\n; - 40? . Lumi. Uncert. -+ MR‘;’I{'IO(;B&zum. -
B L SV AL == . - s Theoretical RHICBOS -0.2
L1 1 L1 11111 L1 aiaan 8 Scale Uncert, = CTEQSM Resum. i
3 -2 -1 30—
10 10 10 l -
X 20;— I + a & o W- 'o 4
- 10—— Scale uncertainty due to abs.
p C polariu!icl)n and backgroulnd |
ob -2 A 0 1 2

lepton n

A7 oc—Ad(x,)u(x,) + Ar(x,)d(x,)
A;fﬁ o —Au(xl)g(xz) +Ad (x)u(x,)

Statistics need improvement, foreseen in the next run
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ISR measurements at b-factories

Cross secuon (nb)
-
be

C.Diaconu, Moriond QCD 2010

w'lwe
naXn

2x"2n

n'x2x" (prelin )
1 x 2% (preliminary)

o=

Phys. Rev. Lett. 103, 231801(2009)
'§10“ L i
'g 10° /\ 1ooo
= 2
S 10 / 500/ \
w

10
§ . \\. 06 07 08 09 1
A
S i

107 it *+++++

102E () T *T

[ | | I

_3 FURE TR NN N TR TN TR NN TN TR TR SO NN | SO S L1
107 05 1 15 2 25 3
unprecedented accuracy! atactor 2-3 improvement

on determination of contributions to auhad (x10-19)

_ without BABAR with BABAR

e 2.45+0.26 3.25+0.09
2 () 14.20 + 0.90 13.09 + 0.44
3 (o) 0.10+0.10 0.11 +0.02
2(wan®  1.42+030 0.89+0.09

aﬂhad (1 0-10)

695.5 + 4.0, £ 0.7ocp

a,®-a,M (1079

25.5+8.0

Deviation

320
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KLOE measurement hadronic cross section

<N\ Y

@ = [ o™ (s)K(s)ds

2p3
bﬂ:t (S:t) = %“:ﬂ (S’f)|2

Competitive precision
Shift in a, remains in the 3 sigma region

C.Diaconu, Moriond QCD 2010

5 0 . -3
45E _
C 4"..:
400 KLOE 2009 [ |
35 o + (stat. error) f 1
F (stat. + syst error) ;¢
300 T
250 /
200 /
15-
10-
L ra o
5- o 2
™ (M2’ [GeV?)
0

I ERE I A SFEATN A SN U AAr AR ARSI AR AT A I
01 02 03 04 05 06 07 08 09

a,#1(0.35-0.85Ge\V2):
KLOEO08 (small angle) ‘ a,™ = (379.6 = 0.4,,,+2.4, +2.2y,) - 1010 |
KLOEO9 (large angle) |, = (376.6 = 0.9,,22.4,, +2.1,,) - 107 |
0.2% 06% 06%
a,7(0.152-0.270 Ge\V?):
KLOEO9 (large angle) [, = (48.1 = 1.2,,21.2,, +0.44,.,) - 1070 |
CMD-2 |a,=(46.2+ 1.0,,,+0.3, ) - 1010 |
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CLEO-c: the nature of hadronic decays Ds->PP

Marina Artuso

T (NF( - C /
Understanding of the strong interaction mechanisms
SE B in hadronic decays
Prediction based here on SU(3)
. o . . o . and a subset of discrete symmetries
Ry = TP =K - (D7) ~Ky7)
. + 0_+ + 0_+
D) =K, 7x")+(I(D*) =K, ")
Cabibbo favored Cabibbo single supressed
Deca CLEO-c Predicted B Meson Dcva.\' B[ll 3 |A| Rep. Pmiutch< )
D—=7 145+0.05 921.9 9219 470+0.08 —(T"+F Aif,zr:-r
3.9058+0.077 3.905 o0 081+£005 9226 3514011 —(C'— E)/V2 uo 1.35
= = KK~ _407+0.10 7910 849+0.10 (T"+E) 192 103 —
Eono 2.38+0.085 (C'E)/ V2 2.347 K'K’ 0324002 7885 239+0.14 0 0 0
KO 0.962+0.060 C/+3 1.002 D+ #ta’ 1184006 9247 266+0.07 —(T"+C")/V2 088 0.89
0. " K*K® 6.12+022 7926 6.55+0.12 (T"—-A) 0.73 6.15
Ko 1.900+0.108  (C+E)/ 6 1.920 Df  #*K' 252+027 9157 594+032 —(I'-A) 0.37 3.08
D* Kor+ 3.074x0.097 C+T 3.090 K+t 0624023 9171 2944055 —(C'+A)/vZ 086 0.85
D, KOK*  2.98+0.17 C+A 2939
am  184:015  (T2A)N3 1.810 Cat(lbbg doublyhsupressed
o’ 3.95+0.34 2(T+A)/6 3.693 § E€XC ange

(D° =K x°% -I(D° =K, %
(D° =K x°)+I(D° =K, 7"

Prediction R(D%= 2tan26, =0.107

=0.108 £ 0.025 +0.024
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Ds->tau nu

‘/Cd orcs

Wt £ -

Sheldon Stone
Jochen Dingfelder

2
1 "
+ N 2 2 2 7 2
D gluons 7 f
(s) (. .
Y, Calculate, or measure if /', 1s known, here take /" ;=7 = 0.2256,
V. =V,;-V./4=0.9734
fo, =(233.6 £13.6 £10.4 £7.1) MeV
(Tot. Error = 7.9%)
2 4 I | - Errors: Statistical + BaBar Systematic + PDG Systematic
4G IEVe —e——1 CLEO Di— v BuBik
AUDUIU < o
—e— CLEO DI-7'v measurements
only
—e— CLEO Di— v+ 1
. | BELLE D/ pitv
—e——i CLEO D¥— ity ——i D! Average
@ +@- Unquenched Lattice QCD (Follana et.al)
| +——e—— Unquenched Lattice QCD {Fermilab Milc)
180 200 220 240 260 280 300 320 340 360
fo+ fo (MeV)
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Belle Bs->DsDs

Tariq Aziz

-4

-~

ry )
/D
BELLE

(23.6 !

545

2
o 8
=
=or
= 2]
-é 2l 13
/ <E>\ - ;/’\ éi\;\\_. (48 5 H ‘ |
I\ Py (B | 0" 1 — r_. S
\&¥~ { N4 52 525 53 535 54 3§
B 3 . { «c M, (GeV/cT)
(‘_‘2 T T
1S | .
e
— S B L o B il B o B L
(*)—I_ (*)_ ‘7;10-8.\ ‘Dh Ds-"D.s'D»: .
o * ®)— = sk e
Fs  1-B(B,— D:"*D"7) =21l Lo o
0 LTI - ~*—. ]
52 525 53 535 54

B(B° - DWtD™~) = (6.9713 +1.9)%

5.45
M, . (GeV/cT)

“
-

Events/ [(0MeV/¢’

AT,

r., (1-B)

. +0.036+-0.044
= (0.147" 5 030 20,042

+ 0.004)%'

o

PDG : 0.0927502]

nS
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Belle: hadronic penguins

Jeri M.C. Chang
- ID> :
<O 657M BB Sum of exclusive modes B —> XST]

BELLE \_> V V
3 1 Preliminary Knr(n=4,n_, =1)

evic? )
[ ]
3

o
2250 'f.:,"aou:_ Black errors —statistical only
f200fr e, @ 3 Red errors —includes fitting and
BTl gzsu;_ K*(892 background systematics.
100 %2003_ K*(1430)
] w F +
""" D150~ +_._
] i 1 g TR g Unknown??
" lc -_ =
----- : signal be (GeV/e") g 100f-
----- : BB background o F 4 +
----- : combinatorial background 3 —+
0; ] :_?_: PR T T T T R TR ]

05 1 15 2 25
X, Mass (GeV / ¢?)

Signal yield (M, > 1.0 GeV/c?) =
17.60 statistical significance
M, . is fitted in bins of Xs mass.
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Vub form factors

B(B° - 7 ¢*v) = (1.414+0.05+0.07) x 10~*| BABAR
- — limi

B(B® - p~ttv) = (1.75+0.1540.27) x 1074 Pemnay

BABAR SL tag: B pr° 1 v . + '
y % ' CLEO untagged: B" - p' I' v .

1.80+ 028+ 0158 jj—a— -
BABARB,,  tag B 5 2°1" v . B 2.752041£052 -;
154+ 041030 SR G— CLEO untagged: B” - p 1" v X
BELLESL tag:B " - n°I" v x 21/t 5 293+ 037+ 037 —_——
R e T BABAI I B I :

o) ag y2l 1T v ' y L untaggec » P v .
BABARSLtagB " 5al'v : BELLEB,_ tag::B® - p 1' v 'BaBar result
1.39 £ 021+ 0.08 - ) 86 2 046+ 013 —_—
BELLESLtag:B " 5= I' v ] ek B " 453 ‘
138+019+015 UBp— BELLEB,, tag:B —p' I' v '
BABARB, tagB’ 5z 1'v ] 338%043+0.15 | e
1.07 £0.27+0.19 i BELLE SL t 0 . y
CLEO untagged: B Y s ' ELLESLtag B" > p I' v '
1.38+0.15+0.11 -_'— 224%054+031 o -

BABAR untagged: B > =x1" v Previous BELLESLtag B" 5 p"I' v ]
Lﬁuoﬂ T S8 e . BaBar result 25420432033 e
112 2018  B.0S —e— Average: B - p I' v
Average: B’ 5> x 1" v ] 277%0.18%0.16 "‘"":
| 1.36 £ 0.05 £ 0.05 4 '
. ' HFAG .
Vléof=59/9 (CL= 75% B -l BaBar prelim. ——g=—
BaBar prelim. = R i P :
| 1 I L ] 1 L B | Rl sy w 1 1 L 1 | Pl HE] 1 l
-2 0 5 2 " 0 B 2 ‘4
BB - w1 v)[x107] BB —p 1 v)[x107]
o~ 12x10" : N . P x10°®
20 * Dat
S * Data : ata
& 10} B— ey LCSR 2  B—plv LCSR
> R - HPQCD | © st "o ISGW2
T g - ISGW2 1 T —— ‘
s N — BGL (3 par.) < E— { 1
D 6 b T ] @ 10 : ;
. < i !
4| Shape comparison [y i i 1
" BaBar < Theory N N 5 (-
2| BABAR XA \E - BABAR
- preliminary R preliminary
. 1 2 M . “k oL -

% 5 10 15 20 25 0 10 20

¢* (GeV?) ¢ (GeV?)
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0035
<
o 0.03

0.025

0.02|
0.015

0.01

0.005/-

Jochen Dingfelder

vvvvvvvvvvvvvvvvvvvvvvvvv

— Fit to BaBar (e)
- Bty and FNAL (+) -

|

|
#

¢ Data (rescaled) ]
HPQCD -

FNALUMILC BABAR -

T

— BGL (3+1par)  preliminary
03 02 01 0 01 02
z

’Vubl =

’Vub|

(3.0540.29) x 107® FNAL/MILC (6 points)
(3.01 £0.35) x 103

HPQCD (1 point)

= Most precise |Vyb| result from exclusive decays: error ~ 9-10%

S

BABAR

preliminary
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DO

Tevatron: b-baryons

e
O o =

CDFII

-L=1.3fb"

-builton =, discovery
m( =,) = 5774 £ 11 £ 15 MeV/c?

-N(€2, )=17.8+49+0.8
- significance 5.40

-m(£2, ) =6165+ 10 + 13 MeV/c?
\‘A‘lnr\d‘s F.“'St

-L=421b"
=, update (from 1.9 fb"):

m(=, ) =5790.9 + 2.6 + 0.8 MeV/c?

(=7)=156"" +0.2 ps
(—1) ) -0.25 p\Nor\d'S pest

-N(Q; )= 16*641

- significance 5.50

-m(€2, )=60544+6.8+0.9 MeV/c?
- () =t1.13*°-53“0 +0.02 ps

e Firs
AL

VY

0~ = or
. b ] . 1 2 -
DO — PRL 101, 232002

|ll||||||ll||l|l||lllIlllllllllllllllllll

Jenkins (PRD 77,034012(2008))

Lewis et al, (PRD 79,014502(2009))
Karliner et al, (Ann. Phys. 324,2(2008))
Systematic Uncertainties

6 6.02 6.04 6.06 6.08 6.1 6.12 6.14 6.16 6.18 6.2

GeV/c?

Mirco Dorigo
Marek Karliner

_ & CDF
_— DO — PRL 99, 052001

..1.;(‘,\IIIIIIIIIIllllllll

57 56.72 574 5.76 5.78 5.8 5.82 5.84 586 5.88 5.9

Qb_ —a— CDF

DO - PRL 101, 232002

Lol Lo b e

f,IIIIIIIIIIII|III|III|III|III|

Uil o ks
6 6.02 6.04 606 608 6.1 612 6.14 6.16 6.18 6.2

GeV/c?

Measurements complete the heavy baryons knowledge
Discrepancy in Omega_b needs further investigation

C.Diaconu, Moriond QCD 2010
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Advances in lifetimes measurements
Bt — J/0KT, B" = J/o K", B" — J/¢K?, and A — J/i» A

CDF Run Il preliminary, L = 2.4 fb"

« 1000
ReSUItS mr\d\s Best % ;Ag—»Ac(ZSQS):{ ) ¢ A’ mass window
S5 A2595) - Al [ A} right sideband
(0] C
cr(BT) = 491.4 £ 2.6 (stat.) + 2.6 (syst.) um, g A
) 0 ) p e - 7 ) o c = AT
ct(B”) = 451.7 £ 3.0 (stat.) £ 2.5 (syst.) pm, g7 ﬁ
» 0 —_— iy . ¢ 3 3/ 3 - .-Q 60:_ L —_l
ct(Ay) = 460.8 £ 13.4 (stat.) + 4.1 (syst.) pm. 2% First Measurement
O 50—
0 / - F
7(B")/7(B") = 1.088 4+ 0.009 (stat.) + 0.004 (syst.) o
O 0 ‘ F
7(AD)/7(B°) = 1.020 + 0.030 (stat.) + 0.008 (syst.) :
30—
1(B*)/z(B")measurements ©(A%) measurements
L3 (ACCIARRI 985) 1.0940.07+0.03 0(58 0.3 0.32 0.34 0.36 0.38 0.4
CDF |ABE 980 —————+—— ] 170£0.056"°"37 . ALEP EP) £2 167 —— 1.21+0.11+0.00 M(AZE'T) - M(A])  [GeV/c?]
OPAL (ARRIEND! 98]} B — + 1 1.079+0.064+0.041 OPAL PLB426 161 i 1.29%°9%% .. +0.06
ALEP (BARATE 00R) i 1.085+0.059+0.018 DLPH EPJ C10 185 —t—— 1.11%94% . +0.05
COF [ACOSTA 020) + 1.093+0.066+0.028 COF IPRL 77 1439 —t——t— 1.32+0.15+0.07
BABR (AUBERT 01F) = 1.082+0.026+0.012 DO Il PAL 93 142001 i 1.218+0130 . +0.042
DLPH (ABDALLAH D4p) et 1.060+0,02120.024 00 || PAL 9 182001 bttt 1.2007 320 1,008 40
—» D0 (ABAZOV 05D) H——+ 1.080=0.016=0.014 COF IIPRL 98 122001 Jrp A (1.0 fb7) = 1.59371%%  .+0.033
ZELL (ABE 058) Lo 1.066+0.008+0.008 CDF 1 9406 Ax WoH 1.401+0.046+0.035
P CDF 114.31b* o 1.088+0,009+0.004 —»CDF 114.3 fb™ (=R 1537+0.045+0.014
IPDGOS: l.U7li?.009 | | pDT_-,OG: 1‘23!0.074| | [
0.9 1.0 1.10 1.20 0.5 1.0 1.5 2.0
T(B¥)/t(BY) t (ps)
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Bs mixing at Tevatron Louise Oakes

Bl J/¥ BO(t) - B(t) _ . -
\ Ny Acr() = Bogy 5 po(yy — Sn(2H - sin Amst
B!

= Sill(.’B\)
0.6 CDF RunllPrel. 28 '+D@ 28"
_— i 68% CL i
ecf] 0 % ‘
CX) vl 204 9?6% o /_\
Vuia (0.0) 1.0) « | /
Vb PORTYY 5
<
0.0 } -------------------------------- {
-0.2¢
-0.4¢

06510 05 00 05 10 15
B/ [rad]

Tevatron combination: probability of observed deviation from SM = 3.4% (2.12 o)
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Rare Decays at Tevatron Dmitri Tsybychev

+ + oy

b W i b w
——feeee A /N NN
Br(BO,—p*p) = (3.42 + 0.54)x10° T : >'i’i’§‘2?f<
8 W R w : b
Br(BOy— 1 * 1) = (1.00 £0.14)x109 s g ” . u
b -~ + 1)
t) Ui Z _ b lr
BO_)+— BO_) + 44 - ¢ o ! CHg )
soH B a—h B 7t s ;
CDF < 4.3x10 < 7.6x10 95% CL Limits on B(B, — )
! SCDF
® 900/0 CL | :::vau:m (CDF+DO Lum)
N PRD 57 (1998) 3811 | OCDF Expected
e BR(B? —e*e’)=8.3x10° ~ 209 Bpecte
D 1° PRL 93 (2004) 032001 O
O BR(BO S—>e+e-) - 28 X 10_7 x PRL;4(2005|0'713§2A:
g DO Cont Mo;to 4733 A_X
O 900/0 CL g PRLSS(ZOr:;z::::;o\;a X ‘PRon|zoo7)észno|
e 1 TOF Public Note 81757 —r°°;°";::,°;: g
O BR(BO —>e+lu_) = 64 X 10_8 g) PRLtod(zooanouoze A
= ' (o}
o BR(B®.—e*w)=2.0x 107 5
_ _ © o1
Constrains on new phyiscs from rare decays © |
LHCb can discover signal down to <2 x 10-sin 2010-11. R T R e i
(G.WIlikinson) 0.01
10 100 1000 10000

- - _1
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The experimental frontiers of the high energy physics
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Particles cross sections

“Hard” Scattering £ Murilo Ra ngel

PT(hard)

Proton AntiProton

Underlying Event nderlying Event

........ ‘“‘,m‘,‘m \‘m
I ' R PHYSICAL REVIEW D 79, 112005 (2009) PHYSICAL REVIEW D 79, 112005 (2009)
g : 3 Data Run I
f v * DaaRunll - Charged panlCIeS g 0 'g!- ) cc?r::actzz to' hadron level
@ Ik Pythia TuneA, hadron level tracks. E o :_ Pythia TuneA, hadron level
gk — 11 orders of £
:“; L ) i<t magnitude probed. g st
P 3 p.20.4 GeV/c ﬂ.g 104
2..1(1*'[ ' E 2
nE 10 .’E_ N ]“-E_ ,T‘T
o . E
E -, 1
107 L 10
E e F ——
10 g‘ I ;? f_?_ |(|'7§_
107 " E
'””—[““I, T T AT T T I Y ) Y P BT PN P P PP | P I N
;[ —e— Data/Pythia TuneA, hadron level
35F | Data/ Pythia TuneA, hadron level t v
. © 3 Systemaltic uncertainty
g °F Systematic = r
£ .F . s L (data corrected to hadron level)
& >F uncertainty s \ — Measurement of g
~ LE . .. o
g beutral particle activity. |§ % sew—e"""
Q 15F e . .o . fee
B — Pythia prediction is i
F T —— . - 1 1 Il 1 1 L 1 1 1 I
(]_S"“'l""[1”""IL""_‘[“"":L" l,iEl”“lL(I“.l!l”‘.LIS““ Shlfted, 0 20 40 60 80 100 120 140 160 180
p, [GeVic] sum E_ [GeV]
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Multiple interactions tested at Tevatron

Z- boson or jet Direction

“Transverse” - “Tramsverse”

All Three Regions Charged p; Maximum (Ngpg > 0)

— 20 - — 7
S [ CDF Run 2 Preliminary L~2.7 fb
S 18 p,>0.5 GeVicand | <I

E 161 Transverse: PYTHIA Tune AW {
= o Transverse: Data I 1.
(-3 SERCTIITITILE Toward:PYTHIA Tune AW e I
o 14 o Toward: Data AT

g s Away: PYTHIA Tune AW

s 12| A Away: Data %

8 oF 70<M, < 110GeVi? At

g ot

) . RS

c 8- 4

S - e

e %0 i

g L A&

2, .

s 2 a7

Ll lll

L1 L 1 P 1 L1 L 11 1 11 L1 L 1) 111 1
00 10 20 30 40 50 60 70 80 9 100

Transverse Momentum of Lepton Pair (GeV/c)

Precise tests for Ml phenomenology, improve LHC analyses (hopefully)
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Jet energy loss at RHIC

M ke R » Direct y-hadron correlations
1.0.0 s i .
(é\(,é i * At LO Ejet=Ey
=20 &2 1  Look at hadrons at A@~1T from vy
e B Fragmen- i i
7§ P ; e « Evidence D(z) softer in Au+Au
i , D
g}al-al In-medium Energy Loss
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Jet axis

Jet reconstruction at RHIC

Sevil Salur —
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Probes of complexity Torsten

Dahms
Dielectron continuum in p+p and Au+Au Collisions at RHIC
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Ending (“experimental”) remarks

« Combination
— Independence versus combination

— Experimental discrepancies should be solved as much as possible
e Precision

— match precision in calculations and experiment
« Completion

— Unique HEP programs arrive to an end, person power

— Data preservation (dphep.org)
e Diversity

— HEP (and QCD) is experiment driven, maintain capability to cover
all areas
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Thanks

J. Tran Thanh Van for the Moriond Experience

* Organizing Committee: great set-up, nice whether (fixed
during my plenary talk)

— Thanks for the invitation!

 Program committee: best cocktail of talks I ever seen!
« Speakers for excellent talks

C.Diaconu, Moriond QCD 2010

68



Particles multiplicities
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yy*—n,. Transition Form Factor

* reconstruct n. — KSK""J[—* @ arXiv:1002.3000 (2010)
. ta d _c é i accepted by Phys Rev.D |
no-tag mode: Sos [ o
* measure 7], parameters = 0 BABAR |
* determine F(0) os L 469 fo1  preliminary
: 0pqe0
Width 31.7+12+08 MeV 04T <t / ]
T, x BF(,—~KsKn) 0374 +0.009 +0.031 keV . ] S
* single-tag mode: [ monopole fit .
* do/dQ? 2 F(Q?) normalized to F(0) O b
0 10 20 30 40 50
« fit to the FF distribution with Q™ (GeV?)
F(0) systematic uncertainties independent
F(Q2)=mﬂ A=85%0.6+07Gev?  ofQ*sumupto~4.3%
+
. t both * BABAR data lie systematically
con31st.ent wi /;)_ 5 s below a leading-order pQCD
-VMD: =My~ =9.6 GeV calculation (but within the large

- Lattice QCD: A =8.4+ 0.4 GeV?

errors) Feldmann, Kroll
Dudek, Edwards PRL97, 172001 (2006)

PLB413, 410 (1997)
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CDF: Bs->®® and polarisation measurements

Penguin b — § transition

mfirSt Measuiement  oow

90 t Data
— Fit
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- - » .3340' — | +
s & 5 2
potentially sensitive to NP ° + +

6
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2009, CDFII BR update (2.9 fb™)
B(BY — $¢) = [2.40 & 0.21(stat) & 0.86(syst)] x 1077

Fit three angles (only show one)
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ol QCD factorization (2007)” 481020 5210130
N RARAZ VN AN AR s QCD factorization (2008) 34 + 28 66 + 28
e T Naive factorization © 88.3 11.7
NLO EWP ¢ 86.3 13.7
R TP ) e +3.64+2.5+0.0 2 1+3.6+2.540.0
—perturbative QCD 61.9755733 00 38.1755753 00

More luminosity will refine data/theory comparisons
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B - g0k

Events / (0.0026 GeV/c® )
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Different observations
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Top properties

Entries/0.1
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Di-Photon Measurements at Tevatron
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RESBOS with resummation demonstrates better agreement with data
Test-bed for QCD with “clean” probes
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Rare Decays at Tevatron
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Absolute Branching Ratios

B(B°—K" O u * 1) =[1.06+0.14(stat)£0.09(syst)]x10°
B(B*—K* u *u-) =[0.38+0.05(stat)£0.03(syst)]x10°
B(BL— ¢ u* 1) =[1.44+0.33(stat)+£0.46(syst)]x10°

First observation of B’.—¢u*u decay!

And measurements of the polarization components....
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Compass: diffractive dissociation in 3 pions

Target

C.Diaconu, Moriond QCD 2010
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Hadronic interaction studies ith NA48/2

Stefano Venditi NA48/2 Ke4 (2003-2004) PRELIMINARY

~ Universal Band

0.05 —

-0.06

e p——p—————————— e S
019 02 021 022 023 024 025 026
a0

Accurate study of low-energy hadronic
Interactions thanks to the unprecedented
Ke4 statistics available in NA48/2
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Mass spectrum of n’n*n-
in JAp=2yn’m*r, N’ 2Nt

H. Yang

The resonance X(1843) confirmed with BESIII data
Structure in the mass spectrum above the resonance
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Tevatron still the place for SM dibosons in the coming years
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ZZ -> four leptons
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Top pairs as QCD laboratory: tt+jets

og =1.6+0.2(stat.) = 0.5(sys.) pb
atm; =172.5 GeV

NLO pQCD: oy = 1.79*}5) pb
arXiv:0810.0452v2 [hep-ph]
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