What can we see with the first fb-1 ?
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LHC numbers @ 14 TeV
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How many events in ATLAS at the beginning ?

F.Gianotti, ATLAS mtg Mar06
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Soft physics




Minimum bias and Underlying Event: LHC predictions

dN/dn in minimum bias events
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Minimum bias studies: Charged particle density atn =0
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Tracking in MB events I

Reconstruct tracks with:
1) pT>500MeV
2) |do| < Imm
3) # B-layer hits >=1
4) # precision hits >= 8
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The underlying event
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Reconstructing the
underlying event

Reconstructed

Njets > 1,
Injet] <25,
ETjet >10 GeV,

I ntrack | <25,
pTtrack > 1.0 GeV/c
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The Inclusive Jet Cross-Section
Inclusive Jet Cross-Section |
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Impact of PDF uncertainty on new
physics
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Effect of PDFs and jet energy scale on inclusive jet spectra
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PDF Fitting Using Pseudodata
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Azimuthal dijet decorrelation
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Reconstructed di-jet azimuthal decorrelations
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Multijets

ALPGEM + FastSim: LHE 14 ToV
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W and Z inclusive production %
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Improving the PDFs

wn ©
S
*
*

NN

|

4

0

‘_—/—/AA— — e s s o)

up

. down
upbar

. downbar
strange
charm
bottom
gluon




_ dsBeldy

W and Z Rapidity Distributions for different PDFs
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W mass and top mass
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VW-mass methods
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W-mass at 1fb-?
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Early top measurements




W .Verkerke

ATLAS preliminary |
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Exploiting ttbar as b-jet sample

AOD b-jet probability AOD b-jet probability




Early SUSY
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Early SUSY
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1fb-1 SUSY reach
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Ingredients for Higgs discovery
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Ingredients for Higgs discovery




Lepton isolation in H->4pu

Process
H->4u MH=150GeV
ZZ background

4 random u Z-inclusive

Event eff Default
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0.762 + 0.007
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Event eff =30
0.707 = 0.005

0.721 £ 0.005
0.706 + 0.007

Efficiency per 'good muon for mH=15EI GeV (averaged, analysis)

4 5
ISOL cut, GeV

Event eff +30
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VBF Signal (H—WW-=slviv)

low hadronic activity
in central region




> l T Complex Model
B —— Tuned Model
Simple Model
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Pt (MeVc)
Model CJV (eff) LEPACC (eff) All Vetoes (eff)

Simple 0.943 + 0.003 0.610 +0.001 0.084 +0.001
Complex 0.885 + 0.003 0.575 +0.001 0.076 +0.001
Tuned 0.915 + 0.003 0.589 +0.001 0.080 +0.001

Uncertainty at the level of ~6% on CJV Pt>20GeV and ~3% on lepton
Giving a total uncertaintly in the range ~8%




Summary (not exhaustive!) at 1fb-"
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Statistical Errors
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Direct y production

+let Prgpaetrum for MRST20M E, CTEQSMT and F.‘TEGEL

Generalor euts :1=d. Pr=100 GaV
Algoriihm : Py cut 141 GeVon jetand y
Normalised © eros sastion

Generator euta :1=4. Pr=100 GaV
AIgoIith m : P eut143 GeV on jetandy
Normalised © c1oss saction

IIE.

=

= MRST2001E » MRST2001E |
« CTEQEL « CTEQBL
» CTEQSMI + CTEQS5M1

=
v
2
pil
g
E
]
v
B
2
E
3
c
a
v
a
n
3
5
=

W T s e S e R gk 14D 160 80 200 220 240 250 280 300
3

F; in GeV




W-mass summary




Reality: running in 2007
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e trigger efficiency from data Z->ee

Z__ 0 trig_ trig2 z
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Trigger efficiency : electrons




Impact of background uncertainty
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95% C.L., 30 fb), Syst. Incl. |

-0.0035 < )., < +0.0035
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stypically order of magnitude better than LEP/TeVa [O(.10-.20), 95%
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«Statistics will dominate LHC measurements (except for A gt)
>sensitivity derived from a few events in the high P{(V) tail

*Dominant systematics are theoretical:
“neglected higher orders and pdf's
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Matt Dobbs Hadron Collider Physics 2004 21




EM energy scale from Z—>ee

x* | ndf 36.37 /22
Prob 0.0277
po 1+ 2.656e-05
p1 0.007718 + 0.0005822

22.35 +1.127
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Scaling function

— 0 selections
. m . =50 GeV
ee
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e* Rapidity Distributions from W* decay
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s Point LM1: « Point LMS5:
e Same as post-WMAP benchmark point B and near DAQ TDR point 4. e Gluino lighter than squarks, except by and 7
s m(j) = m(q), hence § — gg is dominant o m(i) =745GeV/?, M (i) = 548 GeV/ 2, § — 1t is dominant
o B({ — Igl) = 11.2%, B({§ — f17) = 46%, B(YT — i1l) = 36% e B(§— tt) =81%, B(§ — bb) = 14%, B(d, — q¥3) = 26 — 27%,
* Point LM2: e B(i2 — Z°%) = 100%, B(¥y — W*iY) = 100%
» Almost identical to post-WMAP benchmark point I'. ¢ Point LM9:
« m(g) = m(q), hence j — E‘Q is dominant (b b is 25%) e Heavy squarks, light gluino. Consistent with EGRET data on diffuse
e B(Y3 — 71i7) =96% B(y{7 — Tv) = 95% gamma ray spectrum, WMAP results on CDM and mSUGRA [674].
e Point LM3: Similar to LM7.
« Same as NUHM point 7 and near DAQ TDR point 6. . m §rJD = 507 (D]e‘i,rfxcg hence ﬁi—z 3-body is dominant
e m(§) < m(q), hence § — §q is forbidden except B(g — by ob) = 85% » Bz — lixy) = 6.5%, B(X{ — vix}) = 22%
o B(¥D — UY) = 3.3%, B(Y2 — mry}) = 22%, B(x¥ — W) = 100% e Point LM10 :
¢ Point LM4: e Similar to LM7, but heavier gauginos.
¢ Near NUHM point e in the on-shell Z° decay region o Very heavy squarks, outside reach, but light gluine.
e m(d) = m(§), hence § — ejq is dominantwith § — hb=24% e m(§) = 1295GeV/c?, hence §j — 3body is dominant
* B(y5 — Z”:uil = 07%, B(Xi — W*i}) = 100% e B(j— %) = 11%, B(§ — thyd) = 2%
* Point LM5: MSUGRA, tanfi = 10, A, = 8,1 > 0
¢ In the A" decay region, same as NUHM point 3. 0 200 400 600 800 4000 1200 4400 1600 1800 2000
e m(i) = m(§), hence § — §q is dominant with B(§ — b b) = 19.7% and i il 1F form ; 3 : : ;
B(j — t1t) = 23.4 1800 | 5 = { 1400
o u:ujI i 0 +o R £ = 122 GeV
o B(Y2 — WO3Y) = 85%, B(y9 — Z°%0) = 11.5%, B(iF — W) = 07% 3 "
+ Point LM6: 1200 § E_@- E {.;9- 4200
s Same as postEWMAP benchmark point C, i \
o mii) = ﬂ:;(efj, hence § — §g is d?mina.nt 1000 i | 1n00
o B({Y —irl) = 10.8%, B(Y2 — [al) = 1.9%, B(33 — #7) = 14%, ~ 2
B(iE — inl) = 4% 3
(X7 — o) Gl o o+ HIdH my, = 120 GeV
e Point LM7: E 8001 e 18
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s m§) = 678GeV/c", hence § — 3-body is dominant 600 | UM 1600
o B9 — U = 10%, BT — viy)) = 33% a2 S e
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( Total SM Higgs cross sections at the LHC )
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Higgs decay width and branching fractions within

1

10

0

1o~

¢

Decay of the SM Higgs

the SM

CrH) [GeV]

0 - -

Branching Rafio

il

M, [GeV]

e

250 200
Higgs Mass (GeV)

[9gno0 1osxa-day]




Extract effect of UE from data

Use inclusive Z-sample, high statistics
» Similar dependence to ZZ sample but small systematic shift

fficiency for RND cone direction for ZZ and Z inclusive (averaged
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