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Latest news!!! B

150ns period ended Friday last week,

9 48.9pb! delivered (total)
19 pb! delivered last week

0 Max peak luminosity 2.1 x 1032

Friday (last week) started commissioning period of
50ns

Tonight: planned last stable pp beam 2010
Heavy-ion run starts on Thursday (this week)

Technical stop (winter) :
2 11 weeks, starting Xmass break
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\Retracing history of particle
physics

" With up to 1lpb*
(public results) we
made it up to 80's

" Results at sumer
conferences 2010

“ Onia(J/Psi, ¥,Y,...) _
+ first hundreds of ~ ATLAS Preliminary
W,Z in the leptonic - Data2010\&=7Tev
channels 1 10 102
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\Bosons at hadron colliders

= So far the primary
measurement
channel is through
leptonic decays

2 BR(W-ev) ~10%
0 BR(Z- ee) ~ 3%

" It means that we are
probing o x BR values

orders of magnitude
smaller

= At LHC cross-section
5-10 x higher than at
Tevatron at Fermilab.
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: Dbsewation o_f Bosons at Hadron Cplliders_

" Observed
== Theory
ra -

1983 :
CERN ' wy @ gz |

ol |
1995w
+ Fermilab | /' w2 !
f : 12005 i ZZ
Fermilab: 2007 .
i Fermilab 2008
Fermilab:

H
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Bosons at LHC 1 T

Well measured by previous o
experiments

Q9 Inclusive cross sections, R(W+/W-), "
R(W/Z) .

0 Differential distributions, associated %
jet multiplicity, A_., etc. 10

G {l'hl

FB’

Yet still educational at the LHC
2 Cross sections at /s =T71¢V '
2 New pdf constraints possible , = 500 500

“Standard candles” for high-p. .

{r'l = 150 GeV)

analyses (e¥)

0 Calibration, alignment Just departure point for high-p,

2 Independent luminosity Beyond Standard Model analyses
measurements
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\DreII-Yan cross-section

" Keywords:
o factorisation p_. and renormalisation
L, scales

9 universal parton distribution
functions

0 LO, NLO, NNLO matrix elements and
DGLAP kernels

also depends on i and

lg, SO as to cancel scale
= .ok W ; 2\ £ ; 2\ A dependence in PDF’s and o,
OAB = f‘l-xad:‘b fa,r’A(-‘m ¢ )fb,’B(-lb* Q°) Oap— x to 'E‘]iE-: order ’

v
: ) ) - 24\ A
TAB =ftl*lﬂ{|‘1'b faja(as ) foyp (b, 1p) X [0 + @s(ug) 01 + - lapsx.

= All orders cross section has no dependence on u. and p.; a

residual dependence remains (to order o "**) for a finite order
(o.") calculations.
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DGLAP equations

* Parton distributions used in hard scattering
calculations are solutions of DGLAP equations

aq;(x, ;{.2} s
dlogu? 2w

' dz —_

a’g(«" . ,t.-lz) ‘IS -&- X ) x 2

= Splitting functions have perturbative expansions

(0’11)+—P[b (x) +-

h.r

Pap(x, as) =

Thus, a full NLO calculation will

contain both &, (previous slide)
and P,,(")
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Altarelli-Parisi splitting functions

-w
=y
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\Kinematics

* Double differential cross
section for production of Drell-
Yan pair of mass M and at
rapidity y is given by

do &y [Z Qk(fh(‘l ge(x2, M +[1 93])]

dm? t.h

¢ Where —
. dmo’ et
g(.’: %MZ
+ and
M M _
Xj=—g, Xy=—@"’,
| \/EL 2 ,,/EL

= Different values of M and y probes
different values of x and Q?

X, , = (M4 TeV) exp(zy) ]
Q=M M=10TeV =
M=1TeV v

M =100 GeV Hlomeii

v= /6 O R
M= 10 GeV - ] S & -
s |

fixed |

HERA =

target

LHC parton kinematics

E. Richter-Was Lectures on LHC Physics



W/Z production

Mandelstamm variables :

Cross sections for on-shell W and Z s=(p, +p)

. . . o . F=(p, +p,)?
production (in narrow width limit) given u:g +§§
by - /

rgg—-W _ T 2 (v 128¢2 _ Ag2

n~ JT > 3 9] A ., p
g—Z 2 2 2 2 3

- o = ?\/EGFIMZ(PQ +a,)5(s — M3z),

Where V. is appropriate CKM matrix element and v, and
a, are the vector and axial couplings of the Z to quarks

At LO there is no a_dependence; EW vertex only

NLO contribution to the cross section is proportional
to o ; NNLO to o ?; ...
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W/Z p. distributions

u Y i

Most of W/Z produced at low \< \
P, but can be produced at /v“ SANAANANAW
non-zero p. due to the Y ; /

diagrams with emitted gluon

~ 2

’. A0 A
1“4+ us + .‘-_’M“..s

O | ®©

'J_’V'J 2 2 2
E IMIT 778" = ras N/EGFM“-”’:M"l il
l

ST+ uc+2Mg,

ZL-MM_.W‘;JF — ;raS\/EGFJwa-'”‘/qq’lz

'-I“Jl—

—Sit

Sum over colors and spins in initial states and average over

same in final states

Transverse momentum distribution obtained by convoluting
these matrix elements with pdf's in usual way
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W/Z p. distributions

= Back to 2->2 subprocess,

where Q2 is virtuality of W
the W
A~ "‘2 2 - n-f-
IIMH(E—b‘W+g|2 = (f +u +2Q S)
ti

® Convolute with pdf's

, 2 . (M| EPpw dPp,
U=/dxldxzfu(x1.Q‘)fg(.rLQ‘)l !, i pgS(Pu

+ p— —
327% Ey E, Ps— Ps = Pw)

" Transform into differential cross-section

-

2
| M|

5

dO’ 1 [ | f { Q's}f {l’ Q_‘g)
= L - }r u X g = rl P 2!
dQ2dyd p3 § e ] o
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W/Z p. distributions

* In the limit of leading
divergence we can write
d

do 2 1

—— ~ = ]d_yg 1.0 szj;-i(,rg, QEJ + (sub-leading 1n p2
dQ*dydp; s p;

= As pT of W becomes

small, limits on y_ do  log(s/p7)
integration are given by / dQ%dydpz  p;
+- log(s*4/p,)

= The results is then " |t diverges unless we apply a

p,™" cut; final distribution
depends on o, times log

E. Richter-Was Lectures on LHC Physics
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\W/Z rapidity distributions

the p; requirement of the gluon
= Rapidity distribution for 2 serves asithe cutoff
different choices of p,™" ‘

® Final state parton is not in -
the forward region, but
central due to the .

requirement on p,™"

0.20 0.20

s
o
=
o

Blue: qg

1/a da/dy
o
=)

\/a do/dy
[=]
]

; ; process
i B Red: qgbar
0.00‘ jet rapidity, y 0.00_6 jet ropidity, y process

Figure 9. The rapidity distribution of the final-state parton found in a lowest-order calculation of

the W + | jet cross section at the LHC, The parton is required to have a pr larger than 2 GeV (left)

or 50 GeV(right). Contributions from gg annihilation (solid red line) and the gg process (dashed
— blue line) are shown separately.
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\Shortcomings of fixed order
calculations

= Divergent, without cut on p,™", cannot describe the
data

o

d
e
Pz
ST AR
g \dr s dr

(at NLO)
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\QCD resummation

= Resummation: reorganise calculations in terms of large Logs
L(Q?/p,?); regularised at low p. range;

" Different schemes: CSS which includes also non-perturbative
effects; Sudakov form factors; exponentation;

— |} <] L
d q}" d lﬂ QE ., s 3 In ‘ qf Js 7 d o I

\ o dr dr
‘ dg;

) |

e |

# |

Singular dr |
|

|

o [ f?sgr } .[].|
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'Monte Carlo approach
example: Parton Shower

E.l._.._. .

Backward Radiation
W (Initial State Radiation)

&

» «— Kinematics of the radiated gluon, controlled by
Sudakov form factor with some arbitrary cut-off.
( In contrast to perform integration in impact
parameter space, i.e., b space. )

The shape of q (w) is generated. But, the integrated rate remains the
same as at Born level ( finite virtual correction is not included ).

Recently, there are efforts to include part of higher order effect in
the event generator.



\Transverse momenta of
charged lepton

a In (ud) c.m. system,

Ft
w % -I,'E s J' . 2
p4 = —isin® @
/ ’
Jacobin factor
dcosf® = 2 1
N
do do 1

— — ~ x ,
dpg.  dcos® /1 4p2./a

Tt T JacoHin 'peak’ T

88

A IIII| III|IIII|IIII|IIII|IIII|II
o
|1
T ¥
&
5
=

[ ]
]
2
7w
WL B
2t '
] -
<3
/ -
¥ ]
A
NE
S

sensitive region for measuring
Mw: p5 ~ 30 — 45 GeV

I'w: not a good observable

E. Richter-Was
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Cross-section at LHC (7TeV)

pP—() F, q [,q
p Vo q' l+’ q
NNILO '
Ope yp, = 6.151b _
e FNNLO _ 10 45 nb o3 MY =0.989 b

NNLO _ ;-
O 7, = 4.310b

Test QCD (up to NNLO) in
o(WT) #£o(W™) production

2 Hard and soft gluon emission

Sensitive to parton distribution
functions

W+ production: ud + c3

W™ production: du + sc

Z production: ui + dd + s5 + ¢z + bb
Extract electroweak parameters
a sin®,, m,, quark-boson couplings
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\Monte Carlo simulations

" Base-line generators:
2 Pythia, Herwig (LO),
0 MCatNLO (NLO)
2 POWHEG (NLO)

" Used as components of for
cross-checks

Q

Q

Q

Q

FEWZ: complete NLO, NNLL
ResBos: NNLL resumation
Horace: full 1-loop electroweak

PHOTOS:final state QED
(exponentiated)

d*a/dM/dY [pb/GeV]

d%o/aM/dY [pb/GeV]

60

VW = 14 TeV
M = My
M/2Epus

o 2

PP — (2 X

4

NLE
B e,
" TaTaTe e 5 S
NNLO o

Lo

E %
Iy
L

g

¥
:
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\Lepton identification

electromagnetic

hileT'UI'T:IL' on

;
I

L

| E I ectro Nn: tracking Cmmbc?—]]nritm:wr calorimeter ohamber
. . — e
0 Compact electromagnetic cluster in :> Q E é
calorimeter
a MatChed to traCk Lt_]":]'”':“m‘“f:‘_”‘:"'": f?laleT'Ur‘liE . muon
. M tracking chambc;'] orimeler Calonmeter shamhber
uons: ) —
9 Track in the muon chambers
0 Matched to track R
] Taus. | > tracking ch:a.mme-l“IunmClcr ‘;m” chamber
—
2 Narrow jet %\4 H
0 Matched to one or three tracks
. electromagnetic  hadronic
] N e utrl n OS tracking Chambcgu]unmcwr L'ill&]l'fll'lcl.{‘[' chamber
O Imbalanse in transverse momentum |:> _______________________________ H
0 Inferred from total transverse
energy in detector
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Electrons and jets

M c Number of expected electron events with

__1pb1@7TeV, after reco & d " There is also lot of true

$ 1o —YYe electrons from

5 b 10 semileptonic decays inside
% 10_: Woev ~2000 Jets

5 407 Z—ee ~200

DATA: loose electron ID

2

['—ee
Lol A

10 | 102

F ATLAS Preliminary

—t Dt 2010 (W E = T TV )

=
Py (GeV) % WE:FJ L=169nb" oo
" Jets can look like electrons %“’“;F 5?""
2 Photon conversion from n®'s o Qv
0 Early showering charged pions o
" And there is lot of jets ]
* Difficult to model in Monte Carlo

0 10 20 30 40 50 &0 70 B8O 90100
0 Detailed simulation in tracking __ E [GeV]

and calorimeter volume
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‘Measurement: W - 1|v

" Signature:

a

Q

Q

Single charged lepton and missing transverse energy (MET)
Leptons are high p, and isolated

MET from neutrino
Peaking at transverse invariant mass

—E =

qual k

M(W) ~ 80.4 GeV o
anti quark \lel;?tt;gned

neutrino
—>  missing E
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\W selection

3 Tamas oo ] 3 TamAs T s

i) = —a— Data 2010 g = TTaV ) ]| : —a— Dt 200 (e = T TeW )
Electrons: E - W I W :

10 __%"ILdt:S'[Snb" %Z’ET E E10‘_§—ILm=315nb'1 B oco 3
. ET}Z’O GeV 8 = = P 18 = E;__.:- ]

) £ 10°: e 1 E10°: .z
o Tight ID wooF B - B =
107 E 107

e Missing Er> 25 GeV
e mqg>40 GeV

» 1069 Candidates 1 hl_\_#_th 1
T S ] = :

0 20 40 60 80 100 120

o

“+
—

=)

ET™ [GeV] m; [GeV]
> 10— T e g o, N N — .
L’E c ATLAS EE;IS-NiOM-?Tew g 4- ;ﬁmeamhe-?'w_\ATLAS 1
[ o 104 =
Muons: E 1°4§ILd‘=31°“b'1 %E‘fp- = e J.Ldt=310 nb’
B C T =rpp & T B 7 —an
E = - =TT _E
e pr>20 GeV a 10°¢ =F =
o Track isolation mi’E
e Missing Er> 25 GeV 10
e mqy>40 GeV 1

» 1181 Candidates

80 100 120
ET* [GeV]
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W candidate kinematic distribution

Entries / 2.5 GeV

Entries / 2.5 GeV

13{]__ +Da|a2010hs-?TeV]__- $
- [— - =
160;_ + [ Jaco = AT
140/ i 5
I [ [ 1
[ I = -
120  — ]
100; ATLAS E
80l J.Ldt=315 nb' -
&0 =
40 electrons :
205
0 10 20 30 40 50 60 7O 80 20 100
pY [GeV]
MRS RARAS RAREE LAAR g @
200 —a— Daia 2010 .\-z--?'h;-'-."l_: =
C W -suv ] =
180 Jaco _: Ll
160 =5
| [ =
140 [ 1
120 ATLAS E

J-L dt = 310 nb”'

muons

%

10 20

30 40 50 60 70 80 90 100
pY [GeV]

L
- ATLAS —= Dt 2010 5 = 7 Tev) -
120— W — e .
E = | QoD -
o L dt =315 nb =z e_|_ ]
I -Z—:‘r:rl' 1
[ i -
80/ -
TR S I -
60— 1 1 1 ] i
r =t
» —_—— =
a0 E
20— ]
E . ; 8 e
-2 -15 -1-05 0 05 1 15 2
n
HRRE UL IR I TT | R | LI DL L =
160 ATLAS —e— Data 2010 bt = 7 TeW)
o C W — e 9
140;‘JLdt=310 ' =0, L+
120} — St S
=
100

80
&0

401

20

-2 -1.5

-1-05 0 05 1

1.5

Entries

140'_ TTT [TrT TTTTT LR LR LN LI | T
- ATLAS —— Dty 2010 s = 7 Tew)
120— . :‘S'Eem -
C _ - _ ]
F Ldt=2315nkb Rl e E
100 W — o .
L E 1
L i -
B0} ]
60" - ;
- RNl ]
40—, 17 i -
- [ [ [
20— T__
- - e i o g | n .

-2 1.5 -1 -058 0 056 EI 1.5 2
ul

S A AILARS RS LARAN RAARY LRARE ARRAN RARE
160 ATLAS —e— Dala 2010 85 = 7 Tav)
. - -
‘4”?JLdt=310 T S
120 w0
r ]
100 —
80 1
60— .
40 +_:
20, :

215 1-05 0 05 1 1.
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W backgrounds

Electrons:
_ 800 e
» EW + top background: W—1 v + Z —e'e + (i I I ATLAS
NewsTop = 33.5 £ 0.2(stat) + 3.0(syst) = 2501 | _[Ldt ~315nb’
e | ]
e« QCD background is estimated with the template £ 200 I —4— Data2010 fe =7 TeV) ]
5 200 ]

method using the missing energy distribution. - [ Jwoevawos

150_— | DOCD{L‘J:—L[& lemplale) -
Nqcp = 28.0 £ 3.0(stat) = 10.0(syst) . | ]
1001 : .
Muons: - I
_ 50(
e EW + top background: Z - pu*tuy- + W—ot v-+1{i ' | :
Newitop = 77.6 £ 0.3(stat) + 5.4(syst) %10 20 30 40 50 60 70 gﬂ 90 100
EEI-I'IISS [GE‘V]

e QCD background estimated from comparison of
events seen in data after the full selection to number
of events observed if the 1solation 1s not applied.

NQCD = 22.8 + 4.6(stat) £ 8.7(syst)

Nioose = NnonQCD + NQCD
Niso = Er;nQCDNnonQCD + ESDODNQCD
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‘W cross-section measurements

The total cross section for each lepton channel can be obtained by:

NIG'IJE{?S _ ka_g
Aw Cw Lint

ow X BR(W — lv) =

Aw 1s the geometrical acceptance calculated at generator level:

NGCC
Aw = ( Nall )
gen

MC Aw Aw Aw Aw Aw Aw
W —sev | W e v | Woer W sy | W suv | W uy
PFYTHIA MRST LO* 0.466 0.457 0.462 0.484 0.475 0.480
PYTHIA CTEQ6.6 0.479 0.458 0.471 0.499 0.477 0.490
PYTHIA HERAPDF1.0 0477 0.461 0.470 0.496 0.479 0.489
MC@NLQO HERAPDF1.0 | 0475 0.454 0.465 0.494 0.472 (0.483
MC@NLO CTEQ6.6 0478 0.452 0.465 0.496 0.470 0.483
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C, components and uncertainties

ow X BR(W — lv) =

Nﬁ?s . kag
AwCw Lint

o Cyw1s a factor correcting for reconstruction, identification and trigger

efficiencies of the lepton.

W — ev

W — pv

Cw

0.66

0.76

o Components to systematic uncertainties, are summarized below:

Parameter OCy /Cy (%)
Trnigger efficiency 1.9
Reconstruction efficiency | 2.5
Momentum scale | 1.2
Momentum resolution | 0.2
E™ scale and resolution | 2.0
Isolation efficiency 1.0
Theoretical uncertainty (PDFs) 0.3
Total uncertainty ] 4.0

Parameter 6Cy /Cw (%)
Trigger efficiency <0.2
Material effects, reconstruction and identification 5.6
Energy scale and resolution 3.3
EZ scale and resolution 2.0
Problematic regions in the calorimeter 1.4
Pile-up 0.5
Charge misidentification 0.5
FSR modelling 0.3
Theoretical uncertainty (PDFs) 0.3
Total uncertainty ] 7.0

Flectrons

E. Richter-Was

Muons
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\W cross-section results

L~310-315nb!

e
Theory prediction : 10.46 4= 0.42 nb

ow X BR(W — ev) = [10.51 + 0.34(stat) + 0.81(sys) + 1.16(lumz)]| nb
ow X BR(W — pv) = [9.58 4+ 0.30(stat) 4+ 0.50(sys) &+ 1.05(lumsi)] nb

S
— -
o | ATLAS
[ —1 u
=gy Data 2010 4 s = 7 TeV)
= 10 = ILdt=31u-315 nb"
T _:_ * W=
= - aW-=ry
I i Walv
Tt
T »
m L.
x TE
= -
© i S — aco G - o
....... W (pB) 0 Do W— fequ)
10.1 - W {pp) ® UA1W—Iv
= y UA2 W—
B . v W {pp) o B L
: '-‘ ek 5 W’ (pp) ®0 Phenlx W™— (e™/a'F
- | 2 M s | | [ | 1 § l
1 ) 10
Jose E. Garcia - HEP-LHC-2010 NS [TEV]
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W rapidity distribution in pp
collision (7TeV LHC)

" In pp collision production asymmetry between
positive and negative charge; effective asymmetry
In rapidity distribution follow

W boson Lepton from decay
- pp ~W4x-l4x  |ustwos Vs=10 TIeVE T T T L
I ] - pp —WAX—lu+X MSTWO8 Vs=10 TeV-
i 50
z
=]
ok
L2 - ma— = S —
;__l—.__l—-{_._._—l—_:——|_|—|__ e P —— o T i S _E
) P E
—4 —2 0 2 4
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W charge asymmetry

W+ and W are produced at different rates, which can be measured
via the lepton charge asymmetry. This measurement is important
to constraint PDFs.

Many uncertainties cancel fully or partially A Ow+ — Ow-—
E —
Asymmetry is expected to increase with rapidity Tw+ + ow-
::‘ D_5_ T T T T | T T T I T T T I T T T T I T T 1 ::-‘ D 5 . I : ; ; . I ; ; ; ; | . . . . I | 7 T
s - —+— Data 2010 A\ s=7 TeV) 1 E + _
£ | 44 MC  NLO. CTEQ 6.6 1 2 - v Dala2010(\s=7 Tev) |
= - = . == MC NLO, CTEQ 6.6 ]
.z [ DYNNLO, MSTW 08 1 g 04T ’ ' i
=T : < L DYNNLO, MSTW 08 R
W —> ev ] i
0.31 S S 0.3~ W = pv | .
i = C A
i B R St : :\‘.\ e —— ]
0.2 . - D s o
TS i R [ R 1
01 ATLAS - 015 [ ATLAS |
B _[Ldt= 315nb" - : ILdt: 310 b
O_n T S N | . T S N NI - D__| e b o o b b b I__
0 0.5 1 1.5 2 0 0.5 1 1.5 2
Im | I |
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/ Cross-section measurement

" Signature:

2 Pair of charged leptons with opposite-charge
" Leptons are high pT and isolated
" Peak in I*l- invariant mass

charged

lepton
QHalk //////’
M(Z) ~ 91.2 GeV
anti quar k charged
B lepton
fbu'
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\Z events selection

2 Electrons : 3 [ armas TR s SO
o O ash =
Ez 10° _ . o -+ Data 2010 f.5= 7 TaV) 3
O ET = 20 GeV E . IL dt=316 nb’" Eg%%;om“:?mwi E ;: Zme ATLAS ]
= q < = = . . 3
. 5 . [ e T E 8 — - E
& Opposite charge Yo baay Dwte Y a0 Juararon ::
: it P
o Medium ID - S E
o L 15
O 66<m,,<116GeV 10" s 10 _}__ ]
® | sk L 3
» 70 Candidates 107 3 RN J'“. =T
20 30 40 50 60 70 80 90100110120 050 70 80 aQd 100 110 120
E; [GeV] Mes [GEV]
% T T RN R AR A . i . -
2 Muons : S 10 f““s oz L& ol - Data 2010 fs=7 Tew)
W [ JLan=33 ! =§_> 1 3 Z > pn ATLAs
O Pr > 20 GeV %10 i Coaco 1 g% U
1ok W - - @ s0 ILdt=331 ne'
© Track isolation | ER
©  Opposite charge 10 SN
! - 20 |
o 66<m,, <116 GeV 10° i JL |
1 1 |
. 10 = !
» 109 Candidates ' —]

s laaes v iasliey i A 2
30 40 50 B0 70 B8O 90 100110120 %0 70 =0 90 100 110 120
I:iT [GEV] rn,,lp [GBV]
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‘Z backgrounds and cross-section
within 66 GeV <m, < 116 GeV

Electron background:

EW + top background: Ngyw.top = 0.27 = 0.00(stat) = 0.03(syst)
QCD background estimate: Ngcp = 0.91 = 0.11(stat) £ 0.41(syst)

Muon background:

EW + top background: Ny, top = 0.21 £ 0.01(stat) £ 0.01(syst)
QCD background estimate: Ngcp = 0.04 = 0.01(stat) £ 0.04(syst)

Cross section measurement
®) Similar method as for the W

} Nobs . kag

O  The correction factor Cz o x BR(Z — 1l) — j —

0O Electron: 65.1% £+ 6.1% Z~ zHint
- 0 0
O Muon: 77.3% = 4.3% MC i A
+ - TR
O A, (table) Zoele [ ZoMp

PYTHIA MRST LO* 0.446 0.486
PYTHIA CTEQ6.6 0455 0.496
PYTHIA HERAPDF10 | 0451 0.492
MC@NLO HERAPDF1.0 | 0.440 0.479
Jose E. Garcia - HEP-LHC-2010 MC@NLO CTEQ6.6 0.445 0.485

E. Richter-Was
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\Z/y* cross-section results

~

.

Theory prediction : 0.96 + 0.04 nb for [66 — 116] GeV mass window
oz X BR(Z — ete™) = [0.75 & 0.09(stat) & 0.08(sys) & 0.08(lumi)] nb
oz Xx BR(Z — p"pu~) = [0.87 £ 0.08(stat) £ 0.06(sys) £ 0.10(lumi)] nb

Cgpps X Br(Z/y*— 1l) [nb]

10-2_

ATLAS
Data 2010 {3 = 7 TeV)
_[Lut=315-331 no”
& Iyl (66 < m, < 116 GeV)

-t
— ot #  CDF 2 s ce (66=m =116 GeV}
— L] [
- +"T B D07 see (TO<m <110 GeV)
— ..‘ oo
e > CDF 2iy* > eeluu (66 <m_ < 116 GeV)
I NNLO QCD B Doz see (I5<m_<105GeV)
.
Y 4 LT Ziy* (pB) - L Z"}" ree {m 70 GeV)
Ziv* (pp) S UM 2yt uu {m > 50 GeV)

- v UAZ Zlv* v ee (m > 76 GeV)
- | i i I Lt T |

1 10

Vs [TeV]
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\W/Z ratio measurement

The measured ratios between the W+ and W— and the Z cross

section in the electron and muon decay channels compared to the
theoretical predictions based on NNLO QCD calculations.

| B ] T T - r~+* "1 " 1T @ "1 " " "1 "' 1
-- G0, (Theory NNLO) ’ ATLAS b S :Iw-"ﬁz_.{. {Theary NNLO) ATLAS
— /Gy, (Theory NNLO) i Il ol = 310-331 nb’| ILdl =310-331 nb |
v Data 2010 &5 =7 TeV) Data 2010 {5 = 7 Tel
4 Electron channel I—ll—| bbbl L ELK a Electron channel I i i
¥ Muon channel —— :--E!'---: ¥ Muen channel .
= Combined :
| G- = Combined -
! L L L : l 1 | i 1 ] 1 | :| ] i | i 1 1 ] 1
0 2 4 6 8 10 6 8 10 12 14 16
Gy [ Oz Oy / Oy
The calculations are based on the FEWZ program with the MSTW2008
NNLO PDFs
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ATLAS results

W and Z cross sections have been extracted with
310 - 315 nb! with the ATLAS Detector

W cross-sectuon measurement included observed
1069 W—- ev and 1081 W- uv

Z cross-section measurement included observed
70 Z- evand 109 Z- pyu

The W asymmetry and Z/W ratio have been
extracted

Results agree well with Standard Model predictions

Paper with results has been submitted for publication to JHEP
http://arxiv.org/abs/1010.2130
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Electron channel W and Z events

CMS ] CMS Experiment at LHC, CERN
: Run 133874, Event 21466935

il Lumi section: 301

Sat Apr24 2010, 05:19:21 CEST

Electron pr=35.6 GeV/c
MEr = 36.9 GeV
M:=T71.1 GeV/c?

/ - ee

CMS Experiment at LHC, CERN
CMS i Run 133877, Event 28405693

i Lumi section: 387
Sat Apr 24 2010, 14:00:54 CEST

Electrons py = 34.0,31.8 GeVfe
Inv. mass =91.2 Gel//c2
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‘Muon channel W and Z events

CMS Experiment at LHC, CERN

Run 133875, Event 1228182

~ I| Lumi section: 16 - CrerreE - ]
“ | Sat Apr24 2010, 09:08:46 CEST1 e 3

CMS

o Bt

Muon p; = 38.7 GeV/c
ME, =37.9 GeV
My = 75.3 GeV/c2

Z Candidate

Sun May 09 2010, 05:24:09
Muon p= 67.3, 50.6 GeV/c
Inv. mass = 93.2 GeV/c?

ey
W |
i e R S
pe — = =
] +
-

W Candidate
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CMS results

Presented at conferences with 198 pb-!
Here shown asymmetry only

A(? } — dﬂ-{{ ]/Idr.”. o d[;rl: j/d’flf CMS preliminary 2010 W=7 TeV
: IfUHde?jg'—|—dt:-="l—:'/dr;p ; ' '

e If,ut-wanb" .

o
2}

lepton charge asymmetry
o =
—T
—
et
H——
] l

2 First measurement
In three rapidity bins

In agreement with SM g ° H
[ ] W — uv data
prediCtionS 0.2~ —— m.gﬂmiaﬂnesans+c15na,a1.
0 0.5 1 ’1.I5 é 2.5

lepton pseudorapidity, |
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Next topics

10.11 - W,Z bosons
4 Precise measurements at Tevatron
3 Phenix, Hera
J LHC prospects
17.11 -
JW + jets
JTops: xsection, mass
24.11 - Hot topics: new exclusion limits

1.12, 8.12, 15.12 - Higgs

E. Richter-Was Lectures on LHC Physics
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