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& Overview of the LHC & ATLAS experiment
& Status of data taking and detector performance
& First physics results

& What can we expect within the next year? What about five years?
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Tile calorimeters

LAr hadronic end-cap and
. forward calorimeters

Pixel detector
Toroid magnets LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor tracker

“Standard” HEP Detector

IP — Tracking Detector — Calorimeter — Muon System
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September 2008 -
First splash events!
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LHC Collision Timeline
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Several days later...

September 2008 -
First splash events!
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LHC Collision Timeline
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Several days later...

September 2008 -
First splash events! ~ | year of cosmic running
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LHC Collision Timeline
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Several days later...

September 2008 -
First splash events!

L ATLAS
11 EXPERIMENT
st o First Splash Event 2009

November 2009 -
“First” splash events!
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September 2008 -
First splash events!

LHC Collision Timeline
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Several days later...

- ATLAS

1 EXPERIMENT

JLEXPERIMENT
S LS B s First Splash Event 2009

Collision Event with 2 Muon Candidates

November — January
Collected ~IM 900 GeV Minbias
events + few 2.36 TeV collisions!

November 2009 -
“First” splash events!
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LHC Collision Timeline
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S | d later...
September 2008 - everal days later.

First splash events!

ATLAS ' LATLAS

1 EXPERIMENT I S am—" I B EXPERIMENT
I [eeme——— I

W-ev candidate in

7 TeV collisions

|

11 EXPERIMENT
S N B First Splash Event 2009

Collision Event with 2 Muon Candidates

March — present day November — January
Collecting 7 TeV collision data!  Collected ~IM 900 GeV Minbias
events + few 2.36 TeV collisions!

November 2009 -
“First” splash events!
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Scatter Plot of Hits on Tracks
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Detector Performance: Tracking
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Scatter Plot of Hits on Tracks

@ Hits in the inner detector. Pixel and SCT

layers clearly present as are TRT tracks.
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Detector Performance: Calo & Muons
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Q@ Calorimeters (LAr + Tile) behaving very well!

,el
T

-

O r‘"‘? ‘T‘.'T'TI;T”’ REALLL “T‘T‘T'Tﬂ’ig’AY7‘TT"’]’;"7" T‘TTT']"‘

-S' - Inclusive Jet Production ¢ Data 2010 s = 7 TeV i

B ST T | .

‘Az AntiKt jets R=0.6 PYTHIA < ( ({ N

© EM scale p'' > 20GeV = . Nl

- ¥,

E - imi )/ h I

z" s Sl (& S EXPERIMENT

—
o

/ Di-jet Event at 7 TeV

—
o

—
o
s

T 1 T rTTr1 1 i T I\’ B L 3 ) '+_‘
100 150 200 250 300 350 400
EM scale p'T"' (GeV]

s
o

Thursday, June 10, 2010



¥ ““the ATLAS Experiment

Detector Performance: Calo & Muons
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Q@ Calorimeters (LAr + Tile) behaving very well!
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Q@ Combined muon
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Early Results

Q Charged Particle Multiplicity (nc) @ 7 TeV
¢ Select events with at least one track w/ pt > 500 MeV
¢ Correct for detector effects (e.g. trigger, tracking efficiency)
¢ Comparisons now available for several Pythia Tunes.
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© - _ . .
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Early Results

@ Charged Particle Multiplicity (ne) @ 7 TeV
¢ Select events with at least one track w/ pt > 500 MeV

¢ Correct for detector effects (e.g. trigger, tracking efficiency)

¢ Comparisons now available for several Pythia Tunes.

@ Meson and Baryon Resonances
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80

Entries /1 MeV

40

20

x
100 T T T T T T T

| B B B BT~
ATLAS Preliminary |

—

® D -t
— dOuble Gauss + poly
[ pytnia M09 signal 4

D Pythia MC09 background _—

Entries/2.5 MeV

1/Ng, -dN_, / dn
N
N [ w

—_
[¢)]

2

b

e ATLAS Experiment

BROOKHIVEN

NATIONAL LABORATORY

0.5

RN RN R AR AR RN RARRR RN
p_>500MeV,Inl<25n =1

ATLAS Preliminary
== Data\'s =7 TeV
&= Data\'s = 900 GeV

25215105005115225

83838

80

Ky — mhn™

PR P T R .
400 420 440 460 480 500

520 540 560 580 600

M... [MeV]
1000}
800}

600}

400

200}

1%50

\Js=7 TeV data

£(1320)>An
~250 b

1300

= - Amr -

-

1350

ATLAS Preliminary -

o Correct charge comb
[__] wrong charge comb.
Gaussian+polynomial fit

pw 13222 1 0.07(stat.) MeV
O= 3.8 £ 0.08(s1at.) MeV

1400

—

-

1450

M, [MeV]

1650

S
\/s=7 TeV data
Q(1670)—>AK

-~ ~250 ub'’

1700

ATLAS Preliminary -
e Correct charge comb

] Wrong charge comb

Gaussian+polynomial fit
pu= 1672.8 £ 0.3(stat.) MeV
4.0 £ 0.3(stat) MeV

Cw

1750

1800 1850
M.« [MeV]

Thursday, June 10, 2010



Early Results

BROOKHIAEN

NATIONAL LABORATORY

Q Charged Particle Multiplicity (ns) @ 7 TeV

¢ Select events with at least one track w/ pt > 500 MeV
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¢ Correct for detector effects (e.g. trigger, tracking efficiency) """,
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LHC Physics In The Coming Year i,

Q@ We will run at 7 TeV until we collect | fb'.

Summer End of -
w
— 1 pb-l — 100 pb-l - 1000 pb-l _ 1 fb-l
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Q@ We will run at 7 TeV until we collect | fb'.
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Summer End of Fall
2010 2010 2011
~1 pb” ~100 pb™ ~1000 pb” =1 fb"

@ Resonances are great! — Calibrate

lepton/photon energy and momentum scales.

Q7 ee/up/ﬂ X J/l]) — ee/uu ; T — YV

Events in 50 pb™

20000

15000

10000

5000

= Useful Z—ee event yleld -
—50 pb-!

A TLAS preliminary estfmate_

fasz‘ srm ufa z‘fon

O_I

2 4 6 R T R a— v
E. (TeV)
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Q@ We will run at 7 TeV until we collect | fb'.

Summer End of Fall
2010 2010 2011
~1 pb" ~100 pb'1 ~ 1000 pb’1 =1 b

@ Resonances are great! — Calibrate

= Useful Z—ee event yleld -
50 pb-!
lepton/photon energy and momentum scales. : _+_
¢ Z—eelup/tt ;I — ee/up ; @ = vy 15000F- —+—

10000 ‘ -]

Events in 50 pb™
NGO W
o o o
o o o
S & o
D D D

<000 - - ATLAS preliminary estfmate_
ATLAS prel timat 5000F- |
ik i . : fasz‘ srm ufa z‘fon
1600 Tevatron €+jets w. 8 fb" 3] S P R B
Y S S R Ty
F'-g_ /- Eem (TeV)
g 1200 : . . :
- ey Q@ t Wb (W—j) , dijets, and y+jets — JES scale.
§ 800
= / eeob @ t — Wb (top mass helps b-jet calibration)
400 - §fbt ——
——— 3 |
0 - \ Q@ W and top events — missing Er modeling
2 6 10 14
Ecm (TeV)
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Q LHC called a “top factory”: Xinc << XTevatron I*, q

g t w+ V, a‘

) t

o)

C

N b

\¥
2

i

g

tops don’t hadronize and
decay ~100% to Wb

@ Analyses organized by W decays:

Top Pair Branching Fractions

46%

tHjets 15%

T 1% . /
vy 278 oo /
-kl 0 4
‘\’2%‘0 15%
Z .. \0"0
3 15%
"dileptons™ epton+jets
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Early Top Quark Program @ LHC)' .,

Q@ LHC called a “top factory”: Xinc << Xfevatron I* q
g i W v, G
7 {
/\:'
4. b
g { tops don’t hadronize and

decay ~100% to Wb

Q Top already seen with 10 pb™! in dilepton channels

Top Pair Branching Fractions Channel N(Slgnal) N(background)
46%
e-u 14 2.5
tHjets 15% e —e 43 1 1
ez w—u 6.6 1.9
o | 4 15% Total 25 5.5
"dile p o 15% ATL-PHYS-PUB-2009-086 + scaling to 10 pb! @ 7 TeV.
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Q LHC called a “top factory”: Xinc << XTevatron I*, g

g N t W’ v, q'

g— ' ;

tops don’t hadronize and
decay ~100% to Wb

0 bjet 1 bjet 2 bjet 3 bjet 4 bjet
| | | |

CMS Preliminary 20 pb’’

Q

=i

g

@ Soon followed by lepton+ijets 220
channel with 20-50 pb-'. 200

Top Pair Branching Fractions 180
BQCD
P 46% 160 .Z+jetS
\ o BW+jets
,,,/ ) 140 @single top s-ch

single top t-ch
single top tW-ch
Btt+jets

120
\ tHets 15%

100

80

60

15% 40

. 15% 20
"dileptons” "lepton+jets™

0 bjet 1 bjet 2 bjet 3 bjet 4 bjet

Number of b tag jets

] “

Early Top Quark Program @ LHC|'
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Q LHC called a “top factory”: Xinc << XTevatron I* g
g t we v, q
) t
C e
g
A b
N —
g t tops don’t hadronize and

decay ~100% to Wb

@ Early next year LHC will have more top quarks than the Tevatron
T-Tbar Yields

6000.0
Top Pair Branching Fractions Lepton + Jets
4500.0 Dileptons
46% W
3000.0
_ Tevatron (10 fb™)
tHjets 15%
1500.0 L‘_\c
s Tevatron (10 fb-")
A 0 - - -
U o z 30 & 0 100 200 300 400
g N, 15% LHC pb-!
£ 15% ,
"dileptons" "lepton+jets By end of year LHC will approach

current Tevatron top quark yields

Thursday, June 10, 2010



......

NATIONAL LABORATORY

Tevatron Run | Preliminary, L=2.0-5.4 fb"

Q@ Tevatron already excluding Higgs!

JIJ
LEP Exclusnon L devatron: ...
Exclusion

Expected :
Observed . / I

0o Expected T

95% CL Limit/SM
S

1 : |
P l : Novfmbers 2000 -
100 110 120 130 140 150 160 170 180 190 200

Phys. Rev. Lett. 104, 061802 (2010) mH(GeVIc )
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Higgs In 2010/2011

@ Tevatron already excluding Higgs!

@ Can expect 2x more data and
several analysis improvements in
the next few years.

@ Anything left for the LHC?

Analyzed Luminosity / Experiment (fb™)

Déx 2 Luniinosity -Pro]ectibn

¥ ““the ATLAS E;-(p(‘rl.'m‘nt
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== 95% CL Limit |

- 3.0 Evidence |
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Higgs In 2010/2011
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@ Tevatron already excluding Higgs! Rl L — 95% GL Limit
% I === 3-0 Evidence
@ Can expect 2x more data and & | -
o , S 2010
several analysis improvements in o - R g, P
the next few years. -
©
§
. ©
@ Anything left for the LHC? &

CMS Preliminary: projection for 7 TeV, 1 fb™ Mar 17 2010 17‘1116‘ . ""‘1-‘1,(,‘ “‘i:iaol P ‘ﬁo‘” g ‘1‘},‘0" e ‘1&‘,"‘ 370 180
= m,, (GeV/c?)
)

3 104 Hyy + HWW + HZZ : :

s i | @ 1 experiment with | fb"! can also

2 = 95% CL oxclusion: 68% band e

e 95% CL exclusion: 95% band exclude nggs if 140 <Mn <200
------ 95% CL exclusion: mean (no sys)

100 120 140 160 180 200
Higgs mass, m : [GeVic?]
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@ Tevatron already excluding Higgs!

@ Can expect 2x more data and
several analysis improvements in
the next few years.

@ Anything left for the LHC?

Combination of 0j and 2j, Hto WW to li
m, =130 GeV o

o

11fb’

~l

m,, = 160 GeV v
m,, = 170 GeV *

Significance
[=2)

(3]

ATLAS preliminary estimate

2 4 6 8 10 12 14
\'s (TeV)
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" D@x 2 Luminosity Projection e
= == 95% CL Limit |

- 3.0 Evidence |

Analyzed Luminosity / Experiment (fb™)

@ 1 experiment with | fb"! can also
exclude Higgs if 140 < My <200

@ Expect to see hints of Higgs with
| fb-1 is mass is [150,180]
Q 50 discovery or full exclusion over
entire mass range will require more
data.
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@ SUSY can lead to signals in many channels. Example: 200 pb! @10 TeV
(~ 700 pb" @ 7 TeV)

) 10° T T T | T T SU4
Q@ Most SUSY searches have top 3 " FATLAS Preliminary 10 TeV —~ o
° . o 4 ' ® single top
pair production as largest S 1 | oy
background. g e | = e
Q@ Controlling systematics (e.g. top) w7 ~ =
. . 4 > : '
important for these searches. 10 7777/ 477 o
"5 £ 58 5 & 5 8 8 8
& & & & & 2 5 § &
e e e = = = =3 =% Q
5] @ @ @ D @ @ 2 @
N ) < N ) < 96’) % %
N o) <
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SUSY In 2010/2011
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Example: 200 pb' @10 TeV
(~ 700 pb' @ 7 TeV)

@ SUSY can lead to signals in many channels.

(7 105 I | | I | ] Su4
Q@ Most SUSY searches have top 3 " FATLAS Preliminary 10 TeV —~ o
. o (a» 4 [ —= single top
pair production as largest S WET <oy
background. € e ] e
S By s —o—_ |
@ Controlling systematics (e.g. top) W7 a e
; N
. : 4 * -
important for these searches. we |  aE s 7
N 777 vy
£ 10 ATLAS preliminary estimate — L T 7 ST S
> ¢ 5o discovery S 2 & ®E = = = 9 9 8
2 MSUGRA tan f = 10, A =0, =+ 2 =2 & = & = g £ £
£ i - . 2 2, 2, D, .c% D 2 %’ 2
£ 1 e M=M= 400 GeV — S A * 32 B B
= = = N ™ =
- m;=m,= 440 GeV_ 7 @ . .« e
i " M=M= 480 GV Extend Tevatron squark/gluino limits
10 E with O(100 pb').
i ' @ Ongoing work to present results in
e e o E more model-independent approach.
- Fast simulation : . .
B e VT a— Q Increasing /s really helps this search.

LHC centre-of-mass energy [TeV]
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Contact Interaction
/Excited Quarks?

v —— M= 700 GeV q*
5'.1 100&-1 .q
g s 10 TeV —M=2TeVq
Zz — M =5TeVq"
~ 0.9
o
v
=08
-
© 0.7
S LI
T 06 J
il LA T
0. ””I” wei
CMS Preliminary
0 sa v el a s s laay s Baladaly NI Nmn
30 1000 2000 3000 4000 5000 6000

DiJet Mass (GeV)

Extra Dimensions?

,/ Graviton

D
3-brane

New Gauge Bosons?

daldm [fb GeV™)
=
=
b3
wn

500 600 700 800 900 1000 1100 1200 1300 1400 154

Black Holes???

M (GeV]

nis/'40 Gev/aoo '

What Else Can We Find?

Ly

Technicolor?

» T TV T
b Q .T_.Z:‘T 4
[ odpy =y Z

+p.,-°z.17 o <
- m-adpy—+W2Z
S VAR

2

Integrated Luminosity (fb”)

300320340360380400420440480480500
Mass (py0,) (GeV)

Little Higgs?

T —Zt —=ll blv
a5t ATILAS

14189

[l blv mass (GeV) ——

2%
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Split Susy?

PYTHIA R-hadroa event from ATLSIM
[ K-frimifans
Ry & 5 |
[ 2 w—r LT SOLRINTIEEI  ng D17 Fam
o § NCIey poeons l

Hidden Valley??

Taken from O. Buchmiiller (5/05/2010)

¥ e ATLAS Experiment geh
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Exotics Reach with Early Data
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@ Heavy slow charged particle
can be found with | pb'. using
dE/dx from tracker.

|5 fgxo% scaled !o \al :;E =7TeV .
310°F - .
O - K4 -
s F : .
4 | ]
O
210°F E
S - i
5 | :
8 10 E
z | 5
£ | B Gluino
3 0F E
2 AN Stop |-
1 0-1 E-l Ll 1 Ll 1 1 1 i 1 1 | J Ll | 1 l J l ' L A 1“5
100 200 300 400 500 600 700
Mass (GeV)

CMS PAS EXO-08-003, scaled to 7 TeV
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Exotics Reach with Early Data

@ Heavy slow charged particle can
be found with | pb-'. using dE/dx

from tracker.

% C.L. exclusion
b —
=3 <L

1 4 121 I 1 4 1 4 1

Luminosity (pb™) for 95
—
o

4
TTTI ™71 T
,

107¢

scaled foVs w7 TeV

| |

100 200 300 400 500 600 700

Mass (GeV)

CMS PAS EXO-08-003, scaled to 7 TeV

Q z (neutral resonance) shows

up in many models — limits
highly model dependent.
Q Extend Tevatron limits

(Mz' < | TeV) with 100 pb-'.
= T k) T T T T
-8_ 104 " . wee@ea. 1.5TeV Z'-puu, 10 events _
; E —e— 1.5TeV Z'-syuy, 95% CL
i .
7)) ---m-- 1,0TeV Z'-puyu, 10 events
= —a— 1.0TeV Z'-yuy, 95% CL
=
= 03
3 10°%
10°F
1 1 L 1

4 3 8 10 12

LHC center-of-mass energy [TeV]
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% C.L. exclusion

'y

Exotics Reach with Early Data

@ Heavy slow charged particle can
be found with | pb-'. using dE/dx
from tracker.

scaled foVs w7 TeV

<

<
Y‘TI L

Luminosity [pb ]
o)

3

10

—
™Y

Luminosity (pb™) for 95
—
o

107¢ ]

; - - | - - i
100 200 300 400 500 600 700
Mass (GeV)

CMS PAS EXO-08-003, scaled to 7 TeV

@ Z’ (neutral resonance) shows
up in many models — limits
highly model dependent.

@ Extend Tevatron limits

(Mz < | TeV) with 100 pb'.

N

-8_ ok ~ee@eee 1.5TEV Zoopp, 10 avents
; " —a— 1.5TOV Z-opys, 95% CL
B [ . ceemee 1.0T@V Zopp, 10 events |
8 : e 1.0TEV Z—spips, 95% CL

S

=

a

—a
Q
5
T

10°F

L 1 1 L

4 3 8 10 12 14

LHC center-of-mass energy [TeV]
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L] 1 1 ] 1
weeid== 1,.5TOV W-wev, 10 ovents E
—s— 1.5TeV Wsev, 95% CL 3

~=tr-=- 1.0TeV W-sev, 10 events
—&— 1.0TeV Wsev, 95% CL

3 8 10 12 14

LHC center-of-mass energy [TeV]

@ W’ (charged resonance)
also shows up in many
models.

@ Extend Tevatron limits
(Mw’ < | TeV) with 10 pb-!
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Current LHC Run Schedule
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Q@ Current 7 TeV run will last until Fall 2011 —  Collect ~ | fb-'.

¢ Surpass Tevatron in top quark yield.

¢ Sensitive to low mass SUSY 10000 ¢ : : : - :
¢ Quickly extend Tevatron reach E 2 C0TeV |
y 3000 ........................................................................................................................ SUSY @ 3TeV|....ereeerenns -
for high mass exotic particles. | t
Compositeness Compositeness
1000 ¢ @ 40TeV e || @60TeV ;
300 I PR A N X-dim @ 9TeV |..............
“:; TeV resonances
— .2 | |from WW scattering
L~2x10°
£ 100 H(120GeV)+ vy e E
8 50 :. ............................................................
I= [ Leptoquarks m=1.5TeV|
> Higgs @200GeV Compositeness
- @ 30TeV
D
= 10 F -
g L, ~10"cm?s’
q_) .
E .
- SUSY @ 1TeV 1
1k M .
4 i ) :
A
0.1
First Physics Run: O(1b™) Time —
g /
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Current LHC Run Schedule
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Q@ Current 7 TeV run will last until Fall 2011 —  Collect ~ | fb-'.

¢ Surpass Tevatron in top quark yield.

¢ Sensitive to low mass SUSY 10000 ¢ : . :
. L Z' @ 6TeV |
(&) L J
< Quickly extend Tevatron reach 2000 bmdiiii b i o SUSY @ 3TeV|.om '
for high mass exotic particles. | t
C it -
1000 k @OTOp'I?eS\I/eneSS (2@06n8_|c|)_<§/|teness=
i Lo~4-5x10%'cm”s”
*) Long shutdown for LHC O e e S——— X-dim @ 9TeV |
— No collisions in 201 2. a TeV resonances
) = L-2x10"em’s’ from WW scattering
¢ Train magnets for = 100¢ H(120GeV)> yy ;
(®)
3.5 — 6.5 beam energy. g 7 T =y
> Higgs@200GeV Compositeness
5 @ 30TeV
()
= 10 - -
g . L, ~10"cm?s’ ]
o)
C
= SUSY @ 1TeV
1} :
0.1
First Physics Run: O(1b™) Time —
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Q@ Current 7 TeV run will last until Fall 201 |

¢ Surpass Tevatron in top quark yield.

¢ Sensitive to low mass SUSY
¢ Quickly extend Tevatron reach
for high mass exotic particles.

@ Long shutdown for LHC
— No collisions in 2012.

¢ Train magnets for
3.5 = 6.5 beam energy.

Q@ Starting in 2013 we will run at
Vs = 13 TeV with increased

L ~ 103 [em2s']

¢ 50 sensitivity to the Higgs
w/ O(10 fb!).
¢ 2-3TeV dilepton resonances.

Current LHC Run Schedule

—  Collect ~ | fb!.

ATI N ':.4,‘1.,, ~ va
\ﬁ the ATLAS cxperiment
BROOKHIVEN

NATIONAL LABORATORY

10000 ¢ . .
. Z @ 6TeV |;
3000 ........................................................................................................................ SUSY @ 3TeV|..ereeereennn ? ]
Compositeness Compositeness
1000 @ 40TeV :
' L.~4-5x10"cm?s” SEPIEY
300 Y PO A N X-dim @ 9TeV |..............
T TeV resonances
o)
= 4 D e from WW scattering
= H(120GeV)» yy 3
o3 [ N OSSN S S |
I= [ | Leptoquarks m=1.5TeV,|
3 _ Higgs@200GeV Compositeness
8 @ 30TeV
S 10k E
5 L, ~10%cm?s’ |] :
9
£
SUSY @ 1TeV
. J
A
0.1
First Physics Run: O(1fb™) Time —

Thursday, June 10, 2010



Current LHC Run Schedule

Q@ Current 7 TeV run will last until Fall 2011 —  Collect ~ | fb-'.

¢ Surpass Tevatron in top quark yield.
¢ Sensitive to low mass SUSY

¢ Quickly extend Tevatron reach
for high mass exotic particles.

@ Long shutdown for LHC
— No collisions in 2012.

¢ Train magnets for
3.5 = 6.5 beam energy.

Q@ Starting in 2013 we will run at
Vs = 13 TeV with increased

L ~ 103 [em2s']

¢ 50 sensitivity to the Higgs
w/ O(10 fb!).
¢ 2-3TeV dilepton resonances.

ATI "‘S r:m'\z-v' mont
the Al LA ,_,'\[,\.i‘;h;_‘
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(
10000 . .
[ Z @ 6TeV
3000 ....................................................................................................................... SUSY @ 3TeV|..eeeereennn |
1000 ¢ @ 40TeV p :
: I Lo~4-5x10%'cm”s” @60Tev
300 Y PO A N X-dim @ 9TeV |

TeV resonances

S from WW tterin
L~2x10"cm*s” 0 scatiering

100 H(120GeV)+> vy /Y
50 |

Leptoquarks m=1.5TeV|

Integrated Luminosity [fb™']

Higgs @200GeV Compositeness
@ 30TeV
10 :
SUSY @ 1TeV
0.1
First Physics Run: O(1fo”} Time —

@ With £ ~ 103 [em2s'] LHC upgrade full TeV physics program available.
@ Strong Wi WL = W W_ scattering, 2-3 TeV SUSY, A =50TeV compositeness.
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Summary & Outlook
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I

& The LHC is increasing instantaneous luminosity every week

Q@ we expect to run at 7 TeV for the
next year and collect 1 fb™,

Q@ A 1+ year shutdown will follow for LHC work e //
and come back in 2013 with 13 TeV collisions. ¢

0.
‘ First Physics Run: O(1fb"L

()

% By the end of 2011 we will know if there is a high mass Higgs.
Q@ 1Ifsusy just happens to be beyond Tevatron reach, we should see it.

expected significance

&) With 10-20 fb! we expect to make
a definitive statement on the SM Higgs.

100 120 140 160 180 200 220
m,, (GeV)

e Very exciting results might be just around the corner... Stay tuned!
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Charged Particle Multiplicity @ 7 TeV

& Select tracks with pT > 500 MeV in events with exactly one vertex and
MTBS A/C coincident hits.

Simulation produces too few particles w/

* :
= Several ways Yo present results: up to 50% disagreement in pT spectrum.

) 28_ IIIIIIII R N L - 3|||| TTTT TTTT T TTT T TTT T TTT T T TTTT TTTT FTTT
A u pT>500MeV,|77|<2.5 Ny, =1 N 'g i | | | | | | | | | i
5 260 E ~_ [ p.>500MeV, Inl<25n =1 ]
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> e’ © L e%ee® 000000000,00000000000000¢ oo, L
= 22F:- S —e% *° ®¢ 00, -
] ) ® o
I — S 2 :
18—-: et e .. ........... . B ]
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B I PYTHIA PerugiaO 7 1= i
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1 oF == Data Uncertainties = 0 5: == Data\s=7 TeV i
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Charged Particle Multiplicity @ 7 TeV
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& Select tracks with pT > 500 MeV in events with exactly one vertex and
MTBS A/C coincident hits.

Simulation produces too few particles w/

C) °
- Several WClYS o presenT results: up to 50% disagreement in pT spectrum.
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ATLAS Forward Detectors

¥ ““the ATLAS Experiment
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Ar\d\

Proton Beams ;\«( )\
/ N

IDC ——

o5
| £ 140 m %
25m§ <
.\ | - (/ AL/ ,
‘l' L\
|| \ / x

«— IDC
\

IP
Q Zero degree calorimeter (ZDC) provides precise

energy and position measurements for |n| > 8,3

&€ Can measure centrality of Pb+Pb collisions
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(5

Proton Beams
v N

IDC —— «—— IDC

IP

Q Zero degree calorimeter (ZDC) provides precise
energy and position measurements for |n| > 8,3

€ Can measure centrality of Pb+Pb collisions

@ LUCID is a ring 20 Cherynkov light
detectors designed to provide an online
luminosity and beam conditions monitor.
The detector sits at £ | 7/m from the IP.
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Run Number: 154817, Event Number: 968871
Date: 2010-05-09 09:41:40 CESTY

M_= 89 GeV
Z~ee candidate in 7 TeV collisions

CATLAS

L EXPERIMENT

ATLAS

%EXPERIMENT

Bun Number: 152609, Event Number E156654
Dute: 2020-04-05 1228545 C157

—=06 jets
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NATIONAL LABORATORY

SJATLAS

EEXPERIMENT

Run: 154822, Event: 14321500
Date: 2010-05-10 02:07:22 CEST

p,p) =27 GeV n(p)= 0.7
p,(e") =45GeV n(p') = 2.2

M... = 87 GeV

”

Z-pu candidate
~in 7 TeV collisions

GATLAS

EEXPERIMENT

W-ev candidate in
7 TeV collisions

Thursday, June 10, 2010

p,le+) = 23 GeV
nle+)= -0.64
E,™ = 31GeV
M, = 55 GeV

R Number: 152777, Event Number: 3276028

Date: 20100410 12:07:39 CEST
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“Standard” HEP Detector

IP — Tracking Detector — Calorimeter — Muon System
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“Standard” HEP Detector

IP — Tracking Detector — Calorimeter — Muon System
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25m

The ATLAS Detector

Tracking Detectors:
Q Charged particle tracking out to |n| < 2.5

Q 2T Solenoidal field surrounds 3 detectors:
¢ Silicon pixels, strips (SCT), and transition
radiation tracker (Xe,CO,,0,) (TRT)
Q Specs:

O
—L =0.05pr @1 IP* = 10um
pr

“Standard” HEP Detector

- ‘,‘" e
( ' ' “’./
| A=Y
/'~‘I ’Z.
TR
B 3
3 : <
b L

" v
~ P v
4 ..
/ Y
s "
NP
E -
4
i
RER.
[l’
-
4 ros
R

7 B o
c_‘»"
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IP — Tracking Detector — Calorimeter — Muon System

)

)
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The ATLAS Detector
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25m

Calorimeters:
Q@ EM & hadronic energy measurement out to || < 4.9

Q@ Liquid Argon: Pb (barrel)/Cu (endcap) w/ accordion geom.
¢ EM Barrel & endcaps |n| < 3.1. AE  10%

E  VE

® 0.7%

“Standard” HEP Detector

IP  — Tracking Detector — Calorimeter — Muon System
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The ATLAS Detector
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25m

Calorimeters:
Q@ EM & hadronic energy measurement out to || < 4.9

Q@ Liquid Argon: Pb (barrel)/Cu (endcap) w/ accordion geom.

¢ EM Barrel & endcaps |n| < 3.1. AE 50%
€ Hadronic endcap (HEC) |n| < 3.1. — D 3%

E  VE

“Standard” HEP Detector

IP  — Tracking Detector — Calorimeter — Muon System
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The ATLAS Detector
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25m

Calorimeters:
Q@ EM & hadronic energy measurement out to || < 4.9

Q@ Liquid Argon: Pb (barrel)/Cu (endcap) w/ accordion geom.

¢ EM Barrel & endcaps |n| < 3.1. AE 100%
¢ Hadronic endcap (HEC) |n| < 3.1. — \/E
¢ Forward Cal (FCAL) 3.1 < |n| < 4.9.

® 10%

“Standard’ HEP Detector

IP  — Tracking Detector — Calorimeter — Muon System
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The ATLAS Detector
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25m

Calorimeters:
Q@ EM & hadronic energy measurement out to || < 4.9

Q@ Liquid Argon: Pb (barrel)/Cu (endcap) w/ accordion geom.

¢ EM Barrel & endcaps |n| < 3.1. AE 100%
¢ Hadronic endcap (HEC) |n| < 3.1. —

® 10%
G VE
¢ Forward Cal (FCAL) 3.1 <|n| < 4.9.

Q@ Scintillating tiles w/ steel absorber as hadronic cal.

“Standard” HEP Detector

IP  — Tracking Detector — Calorimeter — Muon System
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The ATLAS Detector S

25m

Muo ste:

@ Muon ID and independent muon momentum

(air-code toroid magnets provide B field)

¢ Monitored drift chambers (MDT) and

Cathode strip chambers (CSC) — precise position
¢ Thin gap chambers (TGC) and Resistive-plate
chambers (RGC) — fast triggering

@ Specs: (;’i ~ 2(10)% w/pr = 10(1000) GeV
T

“Standard” HEP Detector

IP — Tracking Detector — Calorimeter — Muon System
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Detector Performance: Tracking
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Q Small sampling of the 900 and 7 TeV detector performance results.

Hardware

Software

\

40 MHz Collision Rate

e

75 kHz L1 Trigger

e

3 kHz L2 Trigger

S

200 Hz EF Trigger

~1.5

MB/ev

V]

Efficiency

1 }

0.8:
0.6] ATLAS Preliminary
| \$=900GeV, n |<3
0.4}
4— data 2009
MC

G 10 20 30 40 50 80 70
Jet E{[P.’ scale [GeV]

Thursday, June 10, 2010



Detector Performance: Tracking
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Q Small sampling of the 900 and 7 TeV detector performance results.

40 MHz Collision Rate

LI Jet ET > |0 GeV trigge

.....................

r efﬁuency

g |
- S D - ; _4
H?fdya[ €2 75 kHz L1 Trigger E:JQ =
3 kHz L2 Trigger |
Software 0.6} ATLAS Preliminary
. 15 L \s=900GeV, n |<3 3
| ST “‘B'ev>a 0.4 4— data 2009
; MC ;
0.2{
|
Scatter Plot of Hits on Tracks 00 10 20 30 40 50 60 7Jo
— EM scale
£ 1000 I ATLAS preliminary el 28]
— 4 ‘ A W N ddh.\ run 141811
> St RN ‘.4
500 STaaNgn T e
3 - \- | ,v":/:’—"-‘-"\:\:»' ~ 3
il AR = PSR . .
o2 {1 { { @ e Q@ Hits in the inner detector. Pixel and SCT
"yl ) R } ] )
S NN layers clearly present as are TRT tracks.
15 me Iy ¥ L“\'
A v S B
v '/,- i‘!, NN t :‘\
(£ 5 4 y
-1000 L%k
-1000 -500 0 500 1000
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Detector Performance: Tracking
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Q Small sampling of the 900 and 7 TeV detector performance results.

Pixel layer 2

}

\
=

<

40 MHz Collision Rate
S
75 kHz L1 Trigger
e
3 kHz L2 Trigger
3
200 Hz EF Trigger | h;;,,;v>ﬁ
™
T Data conversion candidate
> MC conversion candidate
® :
= MC truth conversion
S MC truth Dalitz decay
o (Non diffractive minimum bias MC)

ATLAS preliminary

SCT layer 1

Hardware
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n 35 —
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- o
1) E
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- m
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1
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ATLAS Preliminary
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Y — ee conversions help
- map material -
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