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PDF: experimental information

Atlas and CHS

Atlar and CME rapidity plateau

D0 Central+Fwd. Jets

Process Experiments Partons

DIS Fixed target BCDMS, NMC, q.
E665, SLAC

DIS v — N NuTeV, CHORUS, ¢.s
CCFR

pp, pN Drell Yan E605, E772, g.q at high =
E866/NuSea

CDF/D0 Cantral Jeta

Hl

ZETE

CDF, DO

W Z in pp collisions

d.w.d/u at medium =

DIS collisions HERA q.

Jets in ep collisions  HERA g, q

Jets in pp collisions  CDF, DO g.q at high «
Froin DIS HERA g

cc in ep collisions HERA g.c

bb in ep collisions HERA qg.h

e Global fits: PDFs determination using available data sets

=>» Different extractions, based on different

data sets

=» Differences in theoretical treatments

(s, heavy flavours, ...

E. Sauvan - LAPP Annecy

V. Shary

)

= “Global”: MSTW, CTEQ,
NNPDF

=> DIS + DY: AKP, JR

=> HERA only: HERAPDF
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PDF: determination from HERA alone

2 HERA data are enough to determine PDFs of good precision

e HERA | combined data e Including HERA Il
. H1 and ZEUS H1 and ZEUS HERA I+11 Combined PDF Fit
== [ Y- 1 -
“ | HERAPDF1.0  «@=10Gev? [ HERAPDF1.5 Q' =10 GeV? =
0.8 _ —— HERAPDFL.0 - _ (pPE:l') ——— HERAPDFL.5 (prel) g
I B cp- uncert. l B cp uncert.
|:| model uncert. & |:| model uncert.

X,

[] parametrization uncert. xu, [ parametrization uncert.

0.6 0.6

. __ xg (> 0.05)

gluon 4
(x 0.05)

0.4 - X2 (< 0.05)

0.2 0.2

XS (= 0.05)

HERA Structure Funcetions Working Group

1! 1 10+

10
X

e Advantage: controlled systematics

= Errors reduced at high x,
mainly visible on valence

= Parametrisation error addressed distributions

= Errors estimated using Ay? = 1

E. Sauvan - LAPP Annecy ICHEP10, Paris — Experimental QCD Results and Impact on LHC Physics - 11
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PDF: gloan from jets at Tevatron

¢ Tevatron jets: constraint the gluon at high x

* Dominant exp. error: o Compared to HERAPDF:

jet energy scale, now 1% e [E. Tassi]
o 2
o 5 E Y™ <04 04 <[y <08
= 10" F 2 ~
o 10°F —— CDF data (1.13 fb) =
—_ e < 15 |
23 10°F Systematic uncertainty =g
O E  —— NLOpQCD E
= 10 -, P CDF CRl:
= E - . T e i L PR S SR T O O - 0 O 1 O T I W
a . .E B Midpoint: R=0.7,f _ =0.75 g 23 |
Ole 10'F - - /
“© E -y - , [ 08<p<12 L6 <[y < L6
© 10 :: e +++—l— _.__'__'ﬂ_ . : DO
e, T ] N
10%F = R —— ly<0.1 (x10°) _{' %
— ';.,'_ —I—_._ 05 |
10°F 5 T T — 0.1<]y|<0.7 (x10%) 25 ¢
0. I-._ el I £ oty - 10 e Y e
8 :_ = l]'.-"<|5-‘|~=:11 M l6<|y <20 20« =<24
10 - 1.5 | _5:5:5;_ _ _
10-11 :_ 1 1{|ﬂ_;ia?[x1n-3} N » H\.'.&_l [255] HERAPDF1.0
E : ; . o [ ] D0 Bunll
101 il | '1i.?.-:|v_~r|-=:z+1J (x10°%) | | | | 2.5 Exp. error
0 100 500 600 700 Yo 4w w0 00 40 600
pET (GeVic) P [Gevie]

E. Sauvan — LAPP Annecy

V. Shary
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PDF: Status

e QCD dynamics of the proton plays a central role in LHC physics

=> Hard cross sections calculation, underlying event, soft physics, ...

M Understanding of its structure being tighten up by HERA
and Tevatron colliders

(PDFs can only be measured and not predicted)

e Increased precision of data

> HERA is delivering its final data with optimal precision
> More exclusive observables: jets, heavy flavours, ...

- Diffractive measurements now entering the precision era

M Numbers of measurements now challenging the theory precision

E. Sauvan — LAPP Annecy ICHEP10, Paris — Experimental QCD Results and Impact on LHC Physics - 35
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Progress in MC tools

The NLO revolution =
5
.
M3
==
N— N
~ Y 2o S Lo
7 7 7 77
v Y Y v v

1980 1985 1990 1995 2000 2005 2010
2009: NLO W+3j [Rocket: Ellis, Melnikov & Zanderighi] unitarity|
2009: NLO W+3j [BlackHat: Berger et al] unitarity]
2009: NLO tfbb [Bredenstein et al] traditionall]
2009: NLO tthb [HELAC-NLO: Bevilacqua et al] unitarity|
2009: NLO qg — bbbb [Golem: Binoth et al] traditionall]
2010: NLO ttjj [HELAC-NLO: Bevilacqua et al] unitarity]
2010: NLO Z+3j [BlackHat: Berger et al] unitarity|
2010: NLO W+4j [BlackHat: Berger et al, preliminary] unitarity]

Gavin Salam (LPTHE, Paris ICHEP 2010, July 27 13 / 30
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Progress in MC tools

e NLO pp — W —+ 4 jets
20 40 60 80 100 120 140 160 180 .
=L L B B e L L First (nearly) complete
107" W+ 4 jets + X — LO 3 2 — b computation
—_ = — NLO . :
2 I = 7Tev . (gilgeyeded in Ioﬁur
107 E7 E example
ra _ PRELIMINARY  : Ple)
— ol w2 BlackHat '10
_gf‘ S| ¥ > 250ev, |7 <3 -
~ R E; > 20GeV, |n°| < 2.5 ]
£ ool s e N NLO sl?ectrum
F| R = 04 [siscone] - 4""’5"‘_ of 4th jet!
- BlackHat+Sherpa =
e L e
| —— - LO/NLO NLO scale dependence i .
- LO scale dependence 1. —~ LO uncertainty
1.5 e
e L mmiciel | gl
g o W ‘N"\ NLO uncertainty
05__5 | | | | | | 1 1 | N __

20 I 40 . &0 I 80 100 12()' 140 I 160
Fourth Jet p, [GeV]

180

pQCD for LHC

[Currently, leading colour
& missing W+-6q diags]

ICHEP 2010, July 27

14 / 30
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Progress in NNLO calculation

[NNLO etc.]

Tog] tt cross sections

Tevatron 1.96 TeV LHC 7 TeV
Tevaton1.96Te ~ MSTW2008NNLO LHC 7 TeV MSTW2008NNLO
mpoe = 173 GeV mPoe = 173 GeV
LO (Hathor) ' = LO (Hathor) =
NLO (Hathor) —_— NLO (Hathor) - =
Kidonakis (approx NNLO) —a Kidonakis (approx NNLO) i
Aliev et al (Hathor, approx NNLO) — Aliev et al (Hathor, approx NNLO) -
Ahrens et al (NLO+NNLL) i Ahrens et al (NLO+NNLL) -
Cacciari et al (NLO+NNLL) —— Cacciari et al (NLO+NNLL) -
2 3 4 5 6 7 60 80 100 120 140 160
o g [pbl G g [pb]

Uncertainties shown are theory (scale) only; no PDF uncertainties

The kinds of differences that are present:

Ahrens et al '10, NNLL+NLO: threshold around m;z
Aliev et al '10 (Hathor), NNLO approx: threshold around 2m;

Procedures for scale dependence and estimating unknown NNLO terms
Much has been learnt about tf near threshold

Gavin Salam (LPTHE, Paris)

V. Shary

esults

But consensus on cross section & errors not yet reached.
Summer Conference



QCD calculation and MC tools status

Several major long-term projects now close to maturity
» [he C++ event generators: Herwig+-+, Sherpa and Pythia 8
» NNPDF global fit with robust error estimates

Breakthroughs:
» NLO calculations, first 2 — 5 results (W-+4j) Next step: automation

» Jet finding — IR safety; pulling out hadronic signals previously thought
iImpossible

High accuracy:

» Much work on NNLO tt and (NNLL) approximations
And several other processes, e.g. Z/W/H, ~j, jj, Vj

» Open questions: estimation of uncertainties; impact of hadronisation

And much else that could not be covered in 30 minutes!

Gavin Salam (LPTHE, Paris pQCD for LHC ICHEP 2010, July 27 30 / 30
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‘Top: pair cross-section

0 First step in understanding selected
top quark sample

0 Test of theoretical QCD calculations

I+jets channel 4.6 fb-! PRL 105:012001,2010
Meth Ods: D Li m itEd by - i "'Lh- =3 COF I Prefiminary 4.6 fo”'
. e : systematics, B e
o kinematical information uminesitydaniinatas; e =
O b-jet identification at ~6%. ~ +  *

O Take ratio to Z cross
. B PR AR section: trade for Z
. theory uncertainty

8

1

1 BN other 01 02 03 04 05 06 07 OB 08
Wijels NN output
B Mutijet

Humber of svenls
- -

&

g

Combined topological and b-tagged
_& gip= I0as052G0talipb

R DO

Q i = s . o . = -
s = 7.701979 (total)pb /% relative precision, ?A with luminosity
* uncertainty

Total uncertainty ~10-12% CDF combination: 6% precision!

July 26,2010 E.Shabalina - The physics of top, W and Z - ICHEP 2010 - Paris
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Top: Tevatron mass combination

Mass of the Top Quark

July 2010 (* preliminary)}
CDF-1 dilepton * 167.4 =11 41032 49

-
D21 dilepion 168.4 =12 8123226 . .

statistical

CDF-II dilepion * S 170.6 = 3.8 (z22231) component of |ES
D11 dilepton * 1747 =38 (=29:24 b_jet response

D —— ——
CDF-1 leptontets 176.1= 74 =512 .

i (Eesa b-jet energy scale
*
D@-1 lepton-Hets 180.1= 53 (san.38 .
modeling
CDF-1l lepton+jets 1730=12 z08=11) uncertainties
D1l lepton+ets * 173.7 = 1.8 {z08218 residual JES
CDF-I alljets 136_0 =115 10057
—— detector response
CODF-1l alljets 174.8 =25 (s 17218 P
CDF-l track ' 175.3 = 6.9 {za2:30
Tevatron combination * 1733 =11 zosz0m
(s ot + ) ISR/FSR, PDF, NLO
2idof = 6.1/10 (B1%)
| | | | | |

150 160 170 180 190 200
m,,, (Gev/c?)

0.6% relative uncertainty |

showering model

mMeop=173.3%1.1(total) GeV |

O Measurement in different channels
consistent with each other

0 Different methods produce consistent
results

July 26,2010
V. Shary

Systematic source

i|ES
aJES
bJES
cJES
dJES
rJES
Lepton pr
Signal model
Background
Fit
MC generator
Color reconnection

Multiple interactions

Total

E.Shabalina - The physics of top, W and Z - ICHEP 2010 - Paris

Summer Conference Results

0.46
0.21
0.20
0.13
0.19
0.15
0.10
0.19
0.23
0.11
0.40
0.39
0.08

1.06




Top: probing CPT

Is top quark mass equal to anti-top quark mass?

Drop assumption m¢=mg in top mass measurement
antitop
-

O Extension of ME mass analysis ~ — Template method

O me JES = meme O variables: Amyeco and Amyeco(2)
¥
%‘ (b) ;,l+j'Et5 D@, 1 fb-1 @ CDF Il Preliminary
S 178F .
'E_ ¥4 080 e N 160 o corpatasem™
170p -/ - 4o oh e \ o 1= I St " Am.. tagged
(-4 ’"’jJ oy - | First measurements of E’2"—:-1";"'""~-‘3G_”’*""".'_ T o
e A 'x\ \.;_fﬁ/g}j mass difference of bare o oo fen, = acd
\x a oo Sd_x:. E 80
1600 < N ST e ogad quarks -E 60—
165 170 175 180 w4
m, [GeV] 2
50 100 50 0 50 100 150
2
AMiop = 3.8 +/- 3.7 GeV/c? | A Mhuco (GeViC')

PRL 103, 132001 (2009)

| AMiop = -3.3 +/- 1.4(stat.) +/- 1.0 (syst.) GeV/c2| 5.6 fb!

July 26,2010
V. Shary

E.Shabalina -- The physics of top,W and Z - ICHEP 2010 - Paris
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Top: width

Standard Model: [+~1.5 GeV at NLO for m=172.5 GeV
Additional decay modes: t—=H"b, t=>dW™, t—=sW™?

O Direct measurement O Indirect measurement
O use degenc{_erglce of the r O use single top t-channel cross section
A e L oy S0 S O  combine with measured branching ratio
1-tag Lepton+Jets : ‘ : .
O assumption: coupling in top production
g and decay is the same
—CF w+
- ™ aVf W
" & : th
g * 4 t
| I .. T 7t Vb
@ i i 2 e gevd) e @)= PLB 682, 363 (2010) b
Ft < ?5 Ge\r at 95% (:1L Ft - fT(?L — (!h—) . r(f — E)I{ jgf‘»’l
Bt > bW) = ot —ch)sm
& .a_ o 2t ovene PRL 100, 192003 (2008) w
1. Slsmitia P {2006 5 )aY
20} @H‘WOHW +1 1 ) 2[___
) & » — L)
J r=1.5 GeV 7 = (3.2757) X 1078
""" —— . Consistent with the standard model
o (GeVic') — m—
July 26,2010 E.Shabalina -- The physics of top, W and Z - ICHEP 2010 - Paris

V. Shary
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Top: forward-backward asymmetry

Reconstructed Top Rapidity (Lab)

O LO:top quark production angle is symmetric § . oo =
with respect to beam direction g '*-q_}_ -
O NLO:asymmetry due to interference effects 300 B
250 backward : forward
events i —}— events
. 200 '
|+jets events, N Y. s 0y — N(-Ox ¥V, .ixh) <,
f ; fb i 150 M
rest frame "7 N(—Q X Yhad > 0) + N(—Q X Yiaa < 0 @ | ;
PP (=Q X Yhad > 0) + N(—Q X Yhad < 0) - - =

Q - lepton charge, Ynad - rapidity of hadronic top -
%485 1 85 © 08 1 18 2
e p AL AL A

5.6 fb! A, (Ay)
R unfolded: Amn (pp)=15.0 £5.0 (stat) + 2.4 (syst) %

qE1 2 r'.'{llf—_ I_ill’-:r:;:lﬁnar-.' Diata Afb
2.70 deviation from 0
4
*8 ooz so o - £ 5 W Top pairs D@ Run Il Preliminary 4.3 fb!
0.6 : - [weiers L=43fb"
2001 W matser predicted
0.4 i-| ® Data
- MC@NLO:
e ' 240 An=1*2 %
. deviation . I
0 0.5 1 1.5 2 q\l;.i )‘l—)f? from 0 I
0! " a 3 P
An (JAy|<1.0)= 2.6 £ 10.4(stat) £ 5.5(syst) % 9 Ay

Aw (JAy|>1.0)= 61.1 + 21.0(stat) + 14.1(syst) %
~30 theory papers in last 2 years!

An@V(Ay)=8x4(stat)x1(syst) %

July 26,2010 E.Shabalina - The physics of top,W and Z -- ICHEP 2010 - Paris
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8000

6000

4000

2000

?ﬁ;qgs Searches at Tevatron

Luminosity (pb )

. Dellvered
* Acquired

8IIIIIII!III!III|

Integrated lumi nosny

Dellvered 9 0 fb 1

-~ Acquired : up 1o 8.0 o 1
________Analyzed up to 6 7 fb 1___

Iillllill Ililll

2000

V. Shary

11 | Il 1 | :I 1 il |
3000 4000 5000

6000 7000 8000

store number

Dataset |Increase since
Channel | Expt - thinsd!
comblnahon

I B N
IR B N
T T
“oow [ w | e | wr
I I T
o [ w [ [
ow [ w [ [ o
ENr I T
I N T B
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CDF e7 D0 combinations

Shown first on July 23, 2010

rF ) . . /! » »
CDFSs limits DOs limits
CDF Run Il Freltmmary, <L>=5.6-5.9fb" E SM Higgs Combination e Observed
E :" ! :r,y.;; N ——— F LI I I :: i : e 1 LR Expectad
g ¥ KC'U IGH é 10 DO Prelimmary. <I.>= 6.1 fb [ EExpected=ip
E »  Expectedl - |, liExpected =2
3 10 £1trE:::cteti d
i 3 Expécted s PN
: |5 e
& f--.{_,.-- ‘/.1 """ A \\
= oy . — / 'i"‘ o g .*t.
Vi, \‘\ /f”"- }\/ **4
1 TN . Standard Model = 1.0
ey | .luly 19 Zﬂ'lﬂ :
1001101201301401501601?0130190200 AN T T T T A N O T A T A AN I I A
m. (GeV/c?) 100 110 120 130 140 150 160 170 180 190 200
M July 19, 2010 my, (GeV)

CDF achieves expected DO almost achieves observed
exclusion at 165 GeV exclusion at 165 GeV

@ mu = 100 GeV, both set observed limits below expected
Closing in on low mass LEP exclusion

Ben Kilminster, ICHEP 2010

V. Shary Summer Conference Results 16




Tevatron combination

Tevatron Run Il Preliminary, L < 6.7 fb~

"
95% CL Limit/'SM
=

O
Q

e
O
Q
Q.
X

‘!.Ll

sensitivity

{-—-—-—-wfl.'avatmm Exclusmn ......... e ............

LEP Exclusion

----------------------------------------------------------------------------------------------------------------------------- =

_________________________ -—Qbaewe;i e e
I:I-----ﬂeExpactad-----é ------------- S — 4

e [ [ :0 -0 A S B . —

ER |
' ' Tevatron
Exclusmn

;{UI?'IU 2?111 """" 7]

100 110 120 130 140 150 160 170 180 190 200

@ Low mass sensitivity approaching

LEP exclusion :

H(GeV/c )

@ High mass 95% CL exclusion :

@ 158 < my <175 GeV

Expected 1.45*SM @ 115 GeV
Expected 1.24*SM @ 105 GeV

Ben Kilminster, ICHEP 2010

4 times previous (162 - 166 GeV)
Expected (156 < my < 175 GeV)




Higgs: global fit

mug= 125.029 GeV

1 sigma range(s):
[115.752, 118.411]
[121.342, 128.053]

2 sigma range(s):
[114.577, 151.804]

_ Telatron exclusi

3 sigma range(s):
[113.81, 159.307]
[178.124, 205.285]

eV !

95 % CL upper Limit 1s 15 7G
988 GeV !!!

‘53
99 % (_.‘.L upper Limit 1s 155.9

|
!

Ben Kilminster, ICHEP 2010
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Higgs: Prospects for Evidence
~16 bt

)
[ ]
o
-.,.‘

> 3 O expected

sensitivity from 6

100 - 185 GeV 1 5
40 @ 115 GeV

End of 2011:-"-

> 2.4 0 expected
sensitivity across mass
range
3 0 at 115 GeV

w

Analyzed Lumi/Exp. (fb™
%] =
Expected Sensitivity ¢

—

0
100 110 120 130 140 150 160 170 180 190 200
With Projected Improvements m (Ge‘w’cz)

* 16 fb™! : based on “Run III” proposal fo run 3 more years

Ben Kilminster, ICHEP 2010 37

V. Shary Summer Conference Results 19




Higgs: Prospects for Evidence

E: a
Fermllab TOda 2xXCDF Preliminary Projection

Director's Corner  Tuesday, Sept. 21, 2010 "

-.,.‘

Tevatron

As described in my
column of September
1, the Fermilab
Physics Advisory
Committee
recommended a
three-year extensionf
for the Tevatron
beyond FY11. We wjll
' proceed with the
recommendation Fermilab Director
provided we can Pier Oddone
secure additional
resources to continue running the
Tevatron while minimizing damage to our

(=]

= o
Expected Sensitivity ¢

w

M

MESEIT. ROUETEpeTae Nl S 00 110 120 130 140 150 160 170 180 190 200
avoiding damage to the national high )
energy physics program beyond With Projected Improvements mg (GeV/cY)

Fermilab. Securing additional resources in
the present funding climate is a tall order,
and it will take some time. However,
additional funding is absolutely essential
for Tevatron operation beyond FY11. It is
also important that we at Fermilab take
responsibility for providing some of the
needed resources out of our own hide.

V. Shary Summer Conference Results 20
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Search for new physics

4-th Generation Quarks: Search for Heavy t’

@ 4th generation of fermions arises in a set of models
@ if mass splitting is small, M(t") — M(b") < M(W), B(t'" — Wq) = 100%

@ search for a pair-produced heavy top-like quark

DO Run Il preliminary 4.3 fb™

=)
L] L] L] L L E —
5
CDF Run 2 (4.6 fb1) 5 1
=y - - - m :
a 1 Preliminary 8 F
- t'—Wq, = 4 jets @
i; HT VS. Mreco VS. Njet o i
i 10" =
S 0.1f 4 =
E range of observed B theory cross section
expected 95% CL B observed 95% CL upper limits
upper limlts 10° == expected 95% CL upper limits
0.01F theoretical prediction E
Bonciani et al. B expected 95% CL limits +1
200 250 300 350 400 450 500 B | exr.tlected 95% cl.L limits +2 | | |
tl mass (Gevfc2) Iznul 1 1 I25nl 1 1 Ianul 1 1 I350I 1 1 I4nnl 1 1 I450I 1 1 Isuul

t' mass [GeV]

@ excluded at 95% CL: M;, < 335GeV (CDF'2010) , M;, < 296GeV (D0'2010)

Pavel Murat (Fermilab ) Searches Beyond the Standard Model ICHEP, Jul 27 2010, Paris 18 /37
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FEvidence for the anomalous like-sign charge asymmetry

A® = (=0.957 +0.251 (stat) +0.146 (sys0) )%

o This result differs from

the SM prediction by ~3.20

¢ AbS| produces a band in

d

5 i
a V.S, a plane.
=y sl

A =(0.506 +£0.043).° + (0.494 +0.043 ).~

¢ Obtained result agrees well

BSM searches through B

B. Hoeneisem ‘CHEP‘QOTOJ

D@ (:DIIE:D.J arX|v10052?57 accepted by PRD

DO

CDlIE! b., arX|v10070395 accepted by pRL

0.01

-0.01

-0.02

-0.03

EDO A

» Standard Model
—B Factory WA, |
=DO B D, uX

IIII|IIII|IIII|IIIIII'1I!I’IIIIII

-0.04-0.03-0.02-0.01 0 0.01

V. Shary Summer Conference Results 22



LHC Start-up

2.55 TeV

mili2

420 GeV
320 GeV

Pr ()
Pr (o)




LHC: W and Z boson observation

O W inclusive cross section

» CMS:L=196 nb"!, Atlas: 17 nb’!
O Z inclusive cross section

» CMS:L=196 nb"!, Atlas: ~225 nb"!
O W/Z ratios (CMS)

CMS

>
—_—
——

W to Z ratios _
@
¢H
CMS preliminary ICHEP2010 s =7 TeV i
—_— Y —————— | —— -
s NNLO, MSTWOS8 68% CL prediction .
det=1ga nb” 10.74 = 0.04 =
Ly
W —=pv, Z* = pp Y
1038134, =078,
W —=ev, Zit* —ee e
1057 =1.54 =120,
W —h, ZH* — Il (combined H——+
1046 0.99 . =065,
| | |

0 5] 10 15
Ryz =o(pp = W+X —= X Yo pp = 2y "+ X —= 114X

July 26,2010
V. Shary

Summer Conference Results

CMS preliminary 2010 wa =T TeV

50 Ifm_=313|7? ]

CMS, = 150 ' '
f_ 4 * data j; dt = 198 I:I: 1
/i:,_" o |'W — uv " "
o W EWK J+
0 B aco .
“5 100 o
@ |
B ot
o :
T
[14]
irs]
=
=
c

1.

A

La i ol

¥
— T

20 40 G0 80 100 120
_ My [GeV]
| —s— Dalm2010Ns-TTeV) ATLAS Praliminary |
104 W = i . .|
= Jeew T W
| a L ransverse Mass
107 iz .- 1
o '
P | W= uv
‘1025 »fw -|+ 3
b +
105 e

4+ ;

7100 120
m- [GeV]

<= candidates in
' 291 nb! of data

B0

Measurements agree between electron
and muon channels and with the NNLO
calculation

E.Shabalina - The physics of top,W and Z -- ICHEP 2010 - Paris

24



LAHC: top quark

G. Cortiana, HCP 2010

o 221 [

= - ATLAS Prelimi eFjets o~

T 20F reliminary e pote E

| 15 P B < =

15:_ L=295nb -QCD =

C B singie ¢ -

141 B zHjets —

e Qﬂﬂ'unceﬂ_ .

10% =

8 E

6 =

% .

s

"ON A

§

1 2 3 >4

[ | . -

LT ATLAS Preliminary +|-:):‘J'Ets =
- s -
15:_ . -tf —:
14 -[L=295ﬂb I cco .
E B single ¢ E
12— B Z+jets —]
C Wjets ]
10:_ QCD uncert.

]

i

1 2 3 >4
jet multiplicity

3.5

Events

2.5

F.-P. Schilling, HCP 2010

CMS Preliminary - I:_?I-Elt_a

0.84 pb™ at\s=T TqW Il -7 signal
Ewents with eal/ e B &y T
Ry —t T
CloacoD

B =ingle top
CIFF

- W —h

e

2 =3
Number of b-tagged jets

Events

10

_ CMS Preliminary —e— Data

0.
C e/

84 pb'at\s =7 TeV i T
: ] W—slv (+ light jets
l,_l"‘JetS, Nb—t3952 1 I:I ve(c)+X
[] vbbsx
B z/v—1'T (+ light jets)
[ ] acD#y+jets
QCD uncertainty

| 1 IIIIIIi

1 2 3 >4
Jet multiplicity
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LAHC: searches for new physisc

Events

V. Shary

First Search for Excited Quarks

@ select event with 2 or more jets

@ require |Anqo| << 1.3 to improve sensitivity to the high-mass signal

ATLAS Preliminary

10*

o \s=7 TeV
10°F - Data [Ldt=296 nb’'
B Fit
10 & LTL*L»L,_'*
10 Eﬁ%

I_‘

[

i i i I i |
500 1000 1500

Reconstructed m” [GeV]

@ ATLAS 2010 excluded @ 95% CL

o x Acceptance [pb

ATLAS Pre
|

j.

q” MF{STEIOE)? Modified LO
q* CTEQS6L1

q* CTEQG.6

- Expected limit

Observed limit

Data [Ldt = 296 nb’’

liminary

500

> Mg+ in [400 GeV, 1180 GeV] with CTEQ6 L1 PDF’s
» Mg+ in [400 GeV, 1290 GeV] with MRST'2007 PDF's

improving best published limit Mq-

1 I 1
1000
Resonance Mass [GeV]

~ 870GeV (CDF1.1fb—1, PRD79(2009)112002)

Pavel Murat (Fermilab )

Searches Beyond the Standard Model
Summer Conference Results

ICHEP, Jul 27 2010, Paris 30/37

26



LHC: search for new physics

We obtain generic cross section limits on qqg, qg, gg resonances. The upper
limits are compared to the predicted cross sections for 7 models.
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Conclusion

Improving precision on different SM processes from Tevatron (top, electro
weak, QCD)

Improved precision from B-factories and Tevtaron in B-physics field

- 3.2 difference from SM prediction observed by DO in dimuon charge
assymetry

Higgs limited are tightened by Tevatron

- Tevatron could find Higgs boson with significant probability after
additional 3 years run (to be approved).

LHC start-up: very rapid and fruitful

- W and Z benchmark signals are observed
- Very close to the top cross-section measurement

- First limits on non SM processes, beyond the Tevatron ones.
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W mass and width
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Top: electroweak production

S.Willenbrock, D. Dicus, Phys. Rev. D34,

0O Predicted |10 years before top discovery 155 (1986); S Cortese and R Petronzio,
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Top: spin correlation

'S, = ! O Short lifetime
q >—>4——q O Flight directions of top decay products carry
) ‘/: information about top polarization at production
t
Strength depends on spin quantization axis:
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G. Isidori — The Challenges of Flavour Physics ICHEP 2010, Paris, 27" July 2010

Which are the sources of flavour symmetry breaking accessible at low energies?

The good overall consistency of the experimental constraints appearing in the so-
called CKM fits seems to indicate there is not much room for new sources of flavour
symmetry breaking
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G. Isidori — The Challenges of Flavour Physics ICHEP 2010, Pans, 277 July 201C

[.  The sin(2[) tension in the CKM fit
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This tension becomes quite clear if we take
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determinations of By
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[MC)

F77 — C++; but also improved physics

Pythia 6.4 — Pythia 8.1

» New p; ordered shower (mass-ordered shower removed)

» Numerous new features for multiple interactions

Herwig 6.5 — Herwig++ 2.4

» New angular ordered shower, including better mass treatment
» Several processes at NLO with POWHEG

» Incorporates multiple interactions model

[no F77 version] — Sherpa 1.2

» Dipole shower
» Efficient multileg matrix-elements (COMIX), CKKW matching

» Now has own multiple interactions, hadronisation, etc.
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