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1 LHC ATLAS

1.1 LHC

1.1.1 LHC

LHC (Large Hadron Collider) CERN
27km

14 TeV 2008 9 450 GeV

2009 11

2010 3 7 TeV . LHC

4 A Toroidal LHC ApparatuS (ATLAS)

Compact Muon Solenoid (CMS) A Large Ion Collider Experiment (ALICE) LHCb
4 ATLAS CMS LHC-B B
ALICE .LHC
1.1 LHC 1.2 1.1

clip clip

1.1: LHC 8]



~__— ALIGNMENT TARGET

MAIN QUADRIPOLE BUS-BARS

e
=
——— HEAT EXCHANGER PIPE
_———SUPERINSULATION
o ___— SUPERCONDUCTING COILS
——— BEAM PIPE
—{5) %ﬁ VACUUM VESSEL
o] |+ B | —— BEAMSCREEN
° L
AUXILIARY BUS-BARS
* SHRINKING CYLINDER / HE I-VESSEL
~—— THERMAL SHIELD (55 to 75K)
= — NON-MAGNETIC COLLARS
o i i IRON YOKE (COLD MASS, 1.9K)
\'7 DIPOLE BUS-BARS

T SUPPORT POST

clip clip

1.2:

26.7km

7.0TeV

1.0x10%4ecm—2g~!

25nsec

2808

1.0 x 1011

3.75 pm rad

1232

142m 833 T

RMS

7.55 cm

16 pm

20 ( )

10 hours

3.6 kW /ring

1.1: LHC



1.3: LHC

1.1.2 LHC

LHC Higgs

1. Higgs
° Higgs
° Higgs Higgs
o Higgs
L]
L]

2.
[
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[

3.
o W
e B CP



1.2 ATLAS
1.2.1 ATLAS

ATLAS LHC 4 1
)2
1.4 ATLAS
Q Detector characteristics
Muon Detectors Electromagnetic Calorimeters = Width: 44m
=t Diameter: 22m
< Weight: 7000t

Solenoid CERN AC - ATLAS V1997
Forward Calorimeters

End Cap Toroid

i Inner Detector ieldi
Barrel Toreid Hadronic Calorimeters shigleling

1.4: ATLAS

1.2.2 ATLAS

ATLAS .15

y Ty r T

n=—1In (tan g) (1.1)



track

1.5: ATLAS
1.2.3
ATLAS
1.6
Tracking Electromagnetic  Hadron Muean
charnber  calorimeter  calorimeter
photons
et
—_—
muons
—»
'J'I:t, P
n
Innermost Layer.., =% | Outermost Layer
1.6:



1.2.4

ATLAS
(Pixel) (SCT)
2T

1.7
1.8 1.9 1.2

6.2m

e YR
R

TTITIILE :
w1 T

21m

‘ Pixel detectors
Barrel fransition radiation fracker
End-cap transition radiation tracker

) End-cap semiconductor tracker
1.7: (3]

R =1082mm

TRT
TRT
R =554 mm
R=514 mm
R =443 mm
SCT
R =371 mm
R =299 mm =
SCT
R=122.5 mm Pixels
Pixels { R = 88.5 mm
R =50.5 mm
R=0 mm
1.8: 3]

Barrel semiconductor tracker

(TRT)



1106 mm
B17 mm i ¥ ] i
560 mm n=22 ) 4 3 ‘ " ‘ I, _:! b
275 mm !
149.6 mm =
88.8 mm - f
R=0 mm
27220_,21_.,2505 21152 e - 1L
’ Ty
Wenmmm N : g 850:1:495 =0 mm
1.9:
n
(m?) (pm) (10°%) (n)
Pixel B 0.26 ro =10 z=115 | 13 + 2.5
1,1 ro =10 z=115 | 54 + 1.7
0.26 ro =10 z=115 | 13 1.7-2.5
SCT 34.4 ro =17 z=800 | 3.2 + 14
26.7 ro =17 z=800 | 3.0 1.4-2.5
TRT 130/ 0.10 + 0.7
130/ 0.25 0.7-2.5
1.2:




z=0

1.10
;‘D 2-4 LI B I L L L L LS I LI I LB LB | LB I LB | L
c 22 B Services

CITRT
OEscT
B Pixel
[CJBeam-pipe

Radiation lengt

1.10: n

ID end-plate

s Cryostat wall| (gas seal)
nt=1.0 Ii=1.5

~ CO0e
(warm,20 C)

| o }

(warm,20 C)

e Nz(cold, -7 C)
| I
e Heated surface Cold tubes(-25 C) G0z flushing point
in the gap
1.11: (3]

L~ =2.0



° (Pixel)

3
1.12 . B
5cm B 89mm 123mm 2
z=+495mm +£580mm +650mm 3

16.4mm x 60.8mm
50umx400um (¢ X z )

430mm

End-cap disk layers

1.12: () B8] ()
(3]



. (SCT)

SCT 4 9
R¢
299cm  371lmm  443mm  514mm z==4853 2720mm
SCT
SCT 1.13

1.14 6cm x 6cm 4
S80pm 768

40mrad V]

2
1.15 1.16

Mounting bracket

1.13: SCT 3]
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BeO facings (far side)

Hybrid assembly

Slotted washer

Silicon sensors Datum washer Connector
BeO facings (cooling side)

1.14: SCT () ()

1.15: SCT 3]
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ABCD readout chips Location washer
h / ~ Fan-ins

0pto~chipsﬂ_‘ } = Silicon sensors

Location washer

~ Spine
e pi

ABCD readout chips - S

1.16: SCT 3]
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° (TRT)
TRT

30pm
Xe 70% COq

27% O 3%
130pm

Radiator Sheets

Tension Plate

High Voltage Plate g

Electronics

Protection Board
Carbon-Fiber Shell

Divider

Eyelet Oin

Taper Pins ET it .
ﬂ \ Straw Endplug

\ Wire Support
Capacitor Assembly

Straws

Capacitor Barrel

1.17: TRT ( )TRT ( )TRT
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1.2.5
ATLAS

1.18

Tile barrel Tile extended barrel

LAr hadronic
end-cap (HEC)

LAr electromagnetic
end-cap (EMEC)

LAr eleciromagnetic

barrel
LAr forward (FCal)

1.18: 3]

In| < 3.2
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Towers in Sampling 3

AgxAn =0.0245-005

1.19: () ()

Wavelength-shifting fibre

Scintillator Steel

HEC 3]
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1.2.6

ATLAS ,
1.21 MDT (Monitored Drift
Chamber) CSC(Cathode Strip Chamber) RPC(Resistive
Plate Chamber) TGC(ThinGap Chamber)

Thin-gap chambers (T&C)

N\ 2 Cathode strip chambers (CSC)

R \Q [} Barrel toroid
P\ Resistive-plate
chambers (RPC)
End-cap foroid

Monitored drift tubes (MDT)

1.21: 8]
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MDT 1.23 400pm 30mm

50pum
MDT  ATLAS (Big wheel)
In| < 2.0
20< |n <27 CSC
(Ar:CO9:CF4=3:5:2)
5.6mm
MDT 80pum CSC 60pm
RPC 2
94.7: 5: 0.3 lem

TGC  1.05< |n| < 2.4

COQ o n— C5H12 =55:45

Three or

four drift-

tube layers

Drift-tube i - / Four alignment
rays (lenses in the

multilayer _» middle spacer)

1.23: MDT 3]
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CSC 4
2.54mm

In] < 1.0
CQH2F4 : ’iSOC4H10 : SFG =




1.2.7

ATLAS 2

2T

1.25: 8]

1.27 8

9.4m 20m 26m
5m 8
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NLUILER RO A FRER

1.26: 1]

1.27: 8]
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1.2.8

LHC 40MHz(25ns) 1 24
ATLAS 1GHz
ATLAS 3
1.28
e LEVEL 1
CTP(Central Trigger
Processor) CTP LEVEL 1 2.5us
ROI(Regions Of Interest) 75kHz
e LEVEL 2
: LEVEL 1
ROI
kHz LEVEL 2

DFM(Data Flow Manager)

100Hz

20



O—ANVLESIAEY—

A SRR 3 == S s L B ) T

.-/.. -~
s NS (FUwF)

v F—aE:
1000381 - 74F
b3 MU H— AT L
(s : 1—1 0@

fTET=t WA 8 20040

Frv

BihA < b Lkl B A—2 AT L L2 b U H—S AT L — FU A HEEORA

LU f<x b g PR < FAA0 2 1) CPUISTEL S F5000 1 3) P

[t Rt S MV fab g A= PR 300002 8 7 — ¥ D
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1.28: [5]
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2 ATLAS

2.1

ATLAS 2.1

° (Event Generation)
(Higgs, SUSY )
. (Detector Simulation)
o (Digitization)
( )
RDO(Raw Data Object) Digit
° (Reconstruction)
Digit Byte Stream , , ,
ESD(Event Summary Data)
, AOD(Analysis Object Data)
o (Analysis)
, ROOT ntuple
3 ;

,ESD
e AOD: Athena
e ESD : AOD Athena
e DPD : (Derived Physics Data).

ROOT

22



2.1: ATLAS

Ganaration

Simulation

G4 Hits

Digitization

G4 Digits

Reconstruction

Create AQD
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Simulation Data Flow

@ roige )

L2Result

ATLAS l @

2.2: [5]
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ATLAS
ATLAS
(Single Photon Minimum Bias) ATLAS
7 TeV
3.1:
[9]
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3.1

3.2:

Ope :

O Rayleigh *

OCompton *

Rnue -

Ke :

Cross section (barns/ atom)

10 mb

Cross section (barns/atom)

10 mb

1Mbi—

1kb

1b

(a) Carbon (Z2=6)
o - experimental Oyqy —

1Mb

1kb

1b

(b) Lead (Z = 82) N
o - experimental Oy

10evV

1MeVv

1Gev 100 GeV

Photon Energy

26



3.1

2 (1.022 MeV)

1 hv > mc? (3.1)
zZ* ,28 183 2
2\ o 2 . 2/2% I
UP(Cm ) ~ 137T6 ( 9 0921/3 27) (31)
A Te Z
1 g/cm? A N
(3.2)
_N o NZ?Z o, 28 183 2
=7 olem’) = gpre (Glog s — o)
- (3:2)
X, ‘
X, X, 1/e
X, radiation length X
7
radiation length Xy Y.S. Tsai (3.3)
1 Na .
— = 4arl =22 Leag — f(2)| 4+ ZLyq .
X, are”—= 27 Lraa = f(2)] + d (3.3)
A=1gmol™! 4 ar,?NaJA = (716.408 g cm=2)~!
f(Z) 4 (3.4)

f(Z) = da®[ (1+a*) 7 +0.20206 — 0.0369 a® + 0.0083 a* — 0.002 a® ] (3.4)

a=aZ Lrad  Lrad 3.1
Elament Z Lo L,:ad
H 1 5.31 6.144
He 2 4.79 5.621
Li 3 4.74 5.805
Be 4 4.71 5.924
Others | >4 | In(184.15 Z~/3) | In(1194 Z~2/3)

3.1: Tsai Lrad  Lyag [10]
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(3.5)

3.2

3.2.1

(3.5)
He
1
3.3
pr[GeV/(]
S
2

Z
B 716.4gcm 2 A
- Z(Z +1)In(287/\/2)
Tsai 25 %
2
=y
S 3.3
Xy
r[m]
] = pr[GeV/(]
0.3 x B[T]
B[T]
L
S=L—-ry —1_
S
T —y

28

Dahl

(3.6)



dz

3.3: S
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3.2.2

x2/Ndf

2

|Acotf]| ~ 0

X-y 1

e AZ~0
V-7 1
AZ

TrtHTHit/TrtHit>0 (minimum bias )
TrtHit TRT TrtHTHit(TRT High Threshold)

Minimum Bias TrtHTHit/TrtHit

30



3.3 Single Photon

Pt > 500 MeV
500 MeV
In| < 2.5

3.3.1

[\

. x2/Ndf

w

. |Acotd|

e pixel hit =0

— SCT hit < 11
— 11< SCT hit < 15
— SCT hit > 15

e pixel hit =1 2

e pixel hit > 3

|Acotd]

31

E=25 GeV 75 GeV

In| < 2.1

X2 /Ndf

)|Acotd| S AZ

Pt



pixel hit =0 SCThit_pix0

Entries 2568

500~
400+
300(-
200~
1001
) HNHHHHH HHH HHHNHFMH%J
0 5 10 15 20 25 30
SCT hit
3.4: Single Photon (E=25 GeV) SCT hit (2
barrel SCT 4
2
SCT hit = 16 16
1 4

X2 /Ndf |Acotd| S AZ

o \?/Ndf

32



chiNdf_SCT2
Entries 862
160 e oo
140
120
100
80

60

40

20

3.

pixel hit=1, 2 chiNdf2

ChiNdf

SCT hit > 16 |

chiNdf_SCT2
Entries 604

160

140

120

100

80

60

40

20

Mean 1.018
RMS  0.6171

Lipwrhal e Lo Doy v v Py

5. x%/Ndf (pixel hit = 0) ( )E=25GeV (
: SCT hit < 11 : 11<SCT hit <15

3 4 5 6 7 8
ChiNdf

)75GeV  SCT hit

: SCT hit >15

Entries 834
C Mean 1.098
C RMS 0.5235
601
501
40
301
201
10
07HH \\‘\\\\ H-L!Jul_\nmh\ﬂmﬂ‘H\H\HH‘\\H\H\\\\‘\\\\
0o 1 2 3 4 5 6 7 8
ChiNdf

pixel hit=1, 2 |

chiNdf2

Entries 858

70

60

50

40

30

20

10

o
BT TTT

Mean 1.044
RMS  0.4342

ool o nlw v b o by

o

33

|
2

ChiNdf



pixel hit > 2 chiNdf3 pixel hit > 2 | chiNdf3
1008 908

Entries Entries
r Mean 1.114 F Mean 1.078
80 RMS  0.6249 F RMS  0.4887
g 70
70; s0F
60/ E
r 50
501 E
E 40j
40— C
E 30
30— C
20:— 20;
100 101
o e N [ ST 1 e T SO PO [ ¥ N, P O PO PO P
0 2 3 4 5 6 7 0 2 3 4 5 6 7 8
ChiNdf ChiNdf
3.6: x2/Ndf (pixel hit > 0) ( )E=25GeV ( )75GeV pixel hit = 1
2 pixel hit > 3
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SCT hit<=12

dcot_SCT1

Enties 458

-}

=)

I

N

Mean -0.00662
RMS 02034

=== e e B e e

dcot_SCT3

Enties 1324

=
o
S
T T T [ T T T T T T T
T T T T T T T T T

Mean -5.357e-05
RMS 00173

N

pixel hit > 2

P R
-(9.15 -0.1  -0.0!

5] 0 0.05 01 015

dcot_theta

dcot3

Enties 494

NoW W A A
a S & S o
T [ T [T T I T I T

N
=]

il

a

1

=)

o

Mean 7.671e-06
RMS _0.005355

Eniol boon
B0z 002

[ A P T
-0.01 0 0.01 002 003
dcot_theta

3.7

Acotf

12 < SCT hit <= 16 dcot_SCT2
Fres 9
Mean 00004988
F RMS. 0.03135
50
40F
30
20F
10F
7\\\\‘7\7\\7\#\!’\’1\ HM HHIHHN’M\‘\\\\
33 02 03
dcot_theta
pixel hi 2 dcot2
ECE
E Mean 00003144
350 RMS 0005073
30
25
20
151
10
5F
:H‘nmuﬁnnn H\H‘m\ﬂ‘n p L ol
§056.02 -0.01 002 0.03
dcot_theta

(E=25GeV)
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SCT hit<=12 deot_SCT1 12 < SCT hit 6 deot_SCT2

Ewes 315 Ewes 235
Mean -0.005021 E Mean 0.0004457
r RMS 02087 E RMS 002017
100 14
r 121
8- [
[ 10
o 8-
i F
r k-
2 [
[ 2F
L “H‘H“MMHM\H \HL"H”\HMH\H\”\HH
85 04-03-0201 0 0102 03 04 05 -0.1-0.08:0.06-0.04-0.02 0 0.020.040.060.08 0.1
dcot_theta dcot_theta
SCT hit> 16 dcot_SCT3 ixel hi dcot2
Envies 954 B
7 Mean 00002927 5— Mean 0.0002088
90F RMS 0.01492 : RMS. 0002915
80 [
E 201
70 L
Qe 1sf-
50 r
40 10
30 [
20 sk
10F r
PP PP T L PRI, 1 T Y R PO G’HHH‘NH‘HMH”HH PR IR 1P
-0.1-0.08:0.06-0.04-0.02 0 0.020.04 0.060.08 0.1 -0.015 -0.01 -0.005 0 0005 0.1 0.015
dcot_theta dcot_theta

pixel hit > 2 dcot3
Ees 450
c Vean 302005
25 Rus_ 0002707
20
15F
10
st
Fon.dimn HH o \Mhﬂ‘ﬂ

o

-
-0.015 -0.01 -0.005 0 0.005 0.01 0.015
dcot_theta

3.8: Acotf (E=75GeV)
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e S

SCT hit<=12

S_SCT1
Entries 349

10 8 -6 4 -2

SCT hit > 16

Mean  -3.097
14 RMS 2976
12|
10|
8
6
4
2

0 2 4 6 8 10

S[mm]

S SCT3
1215

Entries

100

80—

60—

a0

20—

Mean
RMS

-0.2785
09049

fotlh b lo v v

G’AMMMLMJWMWMHM%A A,
3 2 1 0 1

pixel hit > 2

2
S[mm]

Entries 241

N w
a S

N
=]

A

a

1

=)

o

Mean 0007646
0.06448

-0.1 0 0.1 0.2 0.3

“simm]’

3.9: S

i
N
A
(%]
(9]
=
=

S_sc12

Enties 366

-3
S

a
=]

40

30

20|

10|

Mean 01369
RMS _ 0.4791

Ll im ‘mmnmﬂﬁ i L | P
N N

S[mm]
pixel hit=1, 2 S2
Err—
. Wean 000835
30 Rus__ 008532
251
20F
15F
10
bod ok ullotl A
83 02 01 0 01 02 03
S[mm]

(E=25GeV)
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SCT hit <= 12 S_SCT1 12 < SCT hit 6 S_SCT2

Entries 97 Entries 189
E Mean -1.594 [ Mean 0.0571
6 RMS 2614 350 RMS 02566
S
ac
aC
oL
Pl

L wwwwﬂuwwﬂ\wwﬂwﬂ\wﬂﬂﬁ\HHMH\"WH\”\\HH\HHH
% 8 6 4 2 0 2 4 6 8 10 15 -1 05 0 05 1 15 2

=2 J
S[mm] S[mm]
SCT hit > 16 S_SCT3 ixel hi
Enties 879 Enres 355
E Mean 006669 355 Mean -0.008028
a5F RMS 02624 E RMS 003421
a0f 30-
35; 25[-
30 [
E 20F
25 C
200 15F
18- r
10F F
E sk
5 £ ”
o b o ot ) "l ﬂﬂmnﬂn Lo ul
-1 -08-06-04-02 0 02 04 06 08 1 -(9.15 -0.1  -0.05 0 0.05 0.1 0.15
S[mm] S[mm]

pixel hit > 2 S3

Enties 380

Mean 0002808
RMS 003402

18

16

14

12

10

& o

N

S
ST
a

-0.1  -0.05 0 0.05 0.1 0.15
S[mm]

3100 S (E=25GeV)
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o AZ

SCT hit<= 12 dz_SCTL dz_SCT2

i
N
A
(%]
(9]
=
=

Enties 233 Enties 320
Mean -0.04414 Mean -0.0281
RMS 7781 RMS 2202

»

25
&

o

w

20|

21

o

15

N

10|

o

EJ15 -10 -5 0 5 1 910 8 6 -4 2 0 2 4 6 8 10

0 15
dz[mm] dz[mm]

SCT hit > 16 dz_SCT3 pixel hit

Enties 668 Enties 265
Mean 0005327 Mean 0001476
RMS 2079 RMS 00573

4

o

4

S

w
a

20|

w
S

N
a

15

N
(=]

1 10|

=
o o o

ﬂlﬂw L

1 02 03 04
dz[mm]

Eoo ol m\m\m\mMﬂﬂﬂmm‘ ‘ﬂm\ﬂnnl‘mmumm
Y8 6 4 2 0 2z 4 6 8 10 84703 02 01 0
dz[mm]

pixel hit > 2 dz3

Entres 377

Mean -0,0005551

25)

RMS  0.08586

2

= =
=) o =]

o

-8.4 03 -02 00 0O 01 02 03 04
dz[mm]

311: dz  (E=25GeV)
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SCT hit <= 12 dz_SCT1 12 < SCT hit 6 dz_SCT2

Entries 79 Entries 177
C Mean  -1.801 [ Mean  0.1469
2 RMS  6.998 16— RMS 1414
1.8 14}
1.6 £
12~
1.4 L
12 W=
4 £
0.8f+ 6}
0.6} L
a4
0.4 L
o.2fF F
PRSPRNNT | PN 8 O P Y 1 | It Y s e H\‘H\‘\H MHMHMHHMHMHMH
%50 5 0 5 10 15 %o~ 8 10
dz[mm] dz[mm]
SCT hit> 16 dz_SCT3 ixel hit=1, 2 dz2
Envies 626 Enves 259
E Mean -0.00663 30 Mean 00005365
E RMS 1.939 C RMS 0.03413
40 L
3s5f =
S0 20
251 E
E 15[
20 C
15 100
10 E
£ S
SE L
Tunn ﬂmn O O OO Bt [ AT ’HH\mmﬂmﬂm‘H\HH\MH\HH\HH
%5~ 4 2 0 2 4 6 8 10 By 0 01 02 03 04
dz[mm] dz[mm]
pixel hit > 2 dz3
Enes 290
24 Mean 0004557
E RMS 0.06437
22
20
18F
16
14
12F
10F
8
6
4=
2F

—%.4 03 02 010 0O 01 02 03 04
dz[mm]

3.12: dz (E=75GeV)

Y2/Ndf |Acotf] S AZ
3.2 (E=25GeV),
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x2/Ndf | |Acotd)| S |AZ]
[mm] [mm]
pixel hit SCT hit < 11 <0.3 -6<S<4 <5
=0 11 < SCT hit < 15 <4 <0.1 -1<S<1 <4
SCThit > 15 <0.05 -1<S<1 <4
pixel hit =1 2 <0.01 | -0.2<S<0.2 | <0.15
pixel hit > 3 <0.01 | -0.1<S<0.1 | <0.15
3.2: Single Photon (E=25GeV)
x2/Ndf | |Acotd)| S |AZ]
[mm] [mm]
pixel hit SCT hit < 11 <0.07 -0.5<S<0.5 <10
=0 11 < SCT hit <15 <4 <0.02 -0.1<5<0.4 <3
SCThit > 15 <0.02 -0.1<S<0.3 | <2.5
pixel hit =1 2 <0.004 | -0.04<S<0.03 | <0.1
pixel hit > 3 <0.004 | -0.04<S<0.04 | <0.1
3.3: Single Photon (E=75GeV)
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3.3.2

3.2 3.3 3.13
V-z
3.14
| ConversionPoint R | cp_R_tru
Entries 3819
70— Mean 223.9
- RMS 131.4
60— — MC
50 tru
40—
30
20—
10—
O :I 11/ I 11 ‘ I 1 I 141 1 1 I 1 11 I 11 1 1 11 1 1 I 1 NIM{|I’]
0 50 100 150 200 250 300 350 400 450
3.13
3.14 R =343

R =50.5 885 1225 pixel
R =371 443 SCT
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| ConversionPoint R | _cp_R_tru
Entries 3419
80— Mean 202.2
C RMS 113.8
70
C — MC
60— tru
50—
40—
30—
20—
i W ‘LN h
. iy b, |
0 50 100 150 200 250 350 400 450
3.13: Single Photon (E=75GeV)
( )E=25GeV ( )E=75GeV
ID end-plate 3512,
_ Cryostat *
Solenoid coil |T]/|(—1‘0 n=1.5
/ T
= = = PPF1
R1150 = y
R1066 L2 gas B S //// 2710
— = R1004 = m=2.0
£ —
£ -~ o
@ 1 TRT (epdfc T
g TRT (barrel) ,// | (e P | Cryostat
§ pa 2|3 |4]5]6 7/ glg 10|11 |12 2 | 3 4 ! 5 817 | 8 R644 .
R563 4 T - P _
. Rsie — - e ﬂ Djis,o/////lf'ixel mi=25
sg;? %%(:b%%eg_s)z. | S I/m Cap) _—Upgog  R4ss.8 support tube
R299 T Ml e *— || Pixel PP1
— P — R229
R}{%%:?% 1 Lj,/—/// Beam-pipe
R50.5 R34.3
o9 400.5 580 749 | 934 1299.9 1771.4 2115.2 2505 2720.2
495 6501 853.8 1091.5  1399.7 z(mm)
/, P Envelopes
v 7 ) 45.5<R<242mm
/,/ 7 Pixel 12| <3092mm
/ 7 §
. . _— 255<R<549
Pi ’//]_ SCT barrel 12| <sosmm
]7X R149 . 251<R<610mm
R122.5 = i /ﬂ Jl Jl SCT end-cap
R88.5 e /// R88. 8 810<|z<2797mm
L S 554<R<1082
R50.5 S = TRT barrel |z|:7;0mm mm
0 = ! T
<R<
0 400.5 495 580 650 TRT end-cap o223 | sovamn
3.14: y-z
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3.4 Minimum Bias

3.4.1
7TeV ~ Minimum bias
Minimum bias
TrtHTHit
TrtHTHit/TrtHit 0
<30(MeV) Single Photon
2/Ndf |Acotd] S AZ
TrtHTHit/TrtHit 3.15
3.16 3.4
]| [mass] e
e
105%
El 102:
105% ;
10 .
103%
102%\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\ 1§
0 0.020.040.06 0.08 0.1 0.120.14 0A160A18_0A2 0O 10 20 30 40 50 60 70 80 90 100
trratio
3.15: TrtHTHit/TrtHit 3.16: : pixel
: pixel hit =0 : pixel hit = hit =0 : pixel hit=1 2
1 2 : pixel hit >2 pixel hit >2
x?/Ndf | TrtHTHit | |Acotf)| S |AZ|
/TrtHit [mm] [mm]
pixel hit SCT hit < 12 <0.3 -2<S<2 <5
=0 12 < SCT hit < 15 <4 <0.1 -1<5<2 <4
SCThit > 15 <0.02 <0.05 -1<5<2 <3
pixel hit =1 2 <10 <0.03 | -0.6<S<0.4 | <0.2
pixel hit > 3 <0.01 | -0.2<S<0.1 | <0.2

3.4: Minimun Bias
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3.4.2

3.4 3.17

3.18, 3.19  3.20

Entries 62675
1400 — Mean 188
C RMS 129.4
1200 — — MC
1000(— tru
800 |—
600 —
400 —
200 —
0 f 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 [l 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 Mﬁlﬂl
0 50 100 150 200 250 300 350 400 450
radius (mm)

3.17: Minimum Bias

3.17 Minimum Bias
pixel 3 pixel SCT 1 2

Dalitz (70 — ete7)
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cp_R_tru_etal

3.18: Minimum Bias

cp_R_tru_etal

300

250

200

150

100

50

o
a1
o

cp_R_tru_eta2

100

150

200

250

—MC
tru

300

350

Entries 13459
Mean 201.2
RMS 139
400 450

400

350

300

250

200

150

100

50

3.19: Minimum Bias

100

150

200
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250

300

350

(n <0.7)
cp_R_tru_eta2
Entries 19106
Mean 203.9
RMS 137.7
400 450
(0.7<n<1.2)




| cp R tru_eta3 |

cp_R_tru_eta3

300

Entries
Mean
RMS

30110
172.2
117

700
600 E— —MC
sooF- tru
400 E—

200

100

0 50 100 150 200

3.20: Minimum Bias
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250 300 350

400 450

(n >1.2)



3.5
3.5.1

7TeV
Minimun Bias 3.4

3.21 Minimum bias

n

3.24

cp_R

2000

1500

1000

500

3.21:
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Entries
Mean

RMS

~ 227501
154.4
105.5

400

450

radius (mm)




cp_R_etal cp_R_etal

Entries 71356
N Mean 142.8
1400 — RMS 91.62
1200
1000
800—
600—
400~
200(—
3.22: (n <0.7)
cp_R_eta2 cp_R_eta2
Entries 76453
2000 Mean 158.8
RMS 109.1

3.23: (0.7< 7 <1.2)
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3.24:

50

cp_R_eta3
Entries 79782
Mean 160.7

RMS

112.5

(n >1.2)




3.5.2 (Z 10} )
3.17 3.21
3.5 r
Z ¢
‘ ‘ r[mm)] ‘
Pixel 1 45 <r <75
Pixel 2 | 80 <r < 115
Pixel 3 | 115 < r < 145
SCT 1 | 290 <r < 320
3.5: r
3.5 7 3.25 3.26
7?7 3.27
Entnceps_Z_SCT117227 [LcppRLSCTL | Entcrtge_sphi_scyzn
3 Ol | e Sy g
220 c
200 160?
180 1401
160 120
140F- o =
120 E
100~ 8oL~
80~ 60—
601 40;
40 20
20E | | | | | Lo E\ N L
-800‘ ‘ ‘-660‘ ‘ ‘-400‘ ‘ ‘-200‘ — 0 — 200 — 400 — 600 800 0-4 3 4
3.25: SCT1 z ¢ ( ) ) z
¢ )
SCT 1 7 12
SCT 12
12



cp_Z_pix1 iX2 cp_Z_pix2
Entries 31827 Entries 22644
Mean -4.166 - Mean -2.025
400 RMS 86.84 250— RMS 94.26
350 F
300 ZOOj
250 L
150—
200 L
150 100/—
100 L
50 50
B 1o U b b L L L Cow e U b v b b b Ly Ly
-20 -150 -100 -50 0 50 100 150 200 -200 -150 -100 -50 0 50 100 150 200
[mm] [mm]
cp_Z_pix3 cp_Z_pix3
Entries 19119
Mean -1.705
RMS 98.05
B 1o U b b L L L
-200 -150 -100 -50 0 50 100 150 200
[mm]
3.26: pixel 1 2 3 7 1

2 3



cp_phi_pix1 cp_phi_pix2 I Cp_phi2_pix
Entries 31827 Entries 22644

Mean 0.03576 220 Mean 0.01599
RMS 1.805 E RMS 1813
200
= 180
= 160
250=> 140
200 120
= 100 —
150 e
100[— 60—
£ 40
50— C
= 20—
0’\\\\\wwww\wwww\wwww\wwww\wwww\wwww\wwww 0:\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
4 3 2 1 0 1 2 4 4 3 2 1 0 1 2 3 4

cp_phi3_pix
Entries 19119
Mean 0.03079
RMS 1.837

0\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
- -3 =2 -1 0 1 2 3 4

3.27: pixel 1 2 3 ) 1
2 3



25GeV  75GeV  Single Photon

X2/Ndf  |Acotd] S AZ
Single Photon TRT
bias
pixel 3 SCT
Dalitz
pixel 1 2 3 SCT 1

o4

7TeV  Minimun



ATLAS
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