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The LHC Collider 1

CERN Accelerators > pp C()llidel'

(not to scale)

> High Vs
> goal 14 TeV (7+7)

0.999999c by here

> High Luminosity

> goal L=103%4cm=2s

> collisions every 25 ns,

requires complex trigger

0.87c by here > 6 experiments

> SM studies

> Search for Higgs Boson
Start the protons out here > Exotic processes
>

LHC: Large Hadron Collider

SPS: Super Proton Synchrotron

AD: Antiproton Decelerator

ISOLDE: Isotope Separator OnlLine DEvice
PSB: Proton Synchrotron Booster

PS: Proton Synchrotron

LINAC: LiNear ACcelerator

LEIR: Low Encrgy lon Ring

CNGS: Cern Neutrinos to Gran Sasso
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The ATLAS detector 2

25m
\ | 5
W\ Tile calorimeters
\ :‘ L LAr hadronic end-cap and
forward calorimeters
______________ | Pixel detector
------- Toroid magnets LAr electromagnetic calorimeters
Muon chambers Solenoid magnet | Transition radiation tracker
Semiconductor tracker
[
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> Inner Detector
> Pixel
> Strip
> Transition Radiation Tracker

> EM Calorimeter
> Ar+Pb accordion

> Hadronic Calorimeter
> Scintillator + WLS Barrel
> Ar+Pb accordion Endcap

> Muon Spectrometer
> Works in toroidal B field
> Air core magnets
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ATLAS muon spectrometer chambers 3
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ATLAS MDT chambers 4
Drift Tubes 1-2 Multilayers
> ! 3-4 Layers
Radius = 15 mm | ,
Ar/CO, - 93/7 - 3bar L \fi Readogt:
Anodic wire 3080V i T @/“ D mezzanine cards
3 5555 (ASD, ADC, TDO)
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MDT Calibration model 5

Track reconstruction:
Needs r(t) relation, t and t, .

per tube

Input:
> ADC Spectrum

> TDC Spectrum -

> Second coordinate
(from TGC, RPC)

Ewents/0DTans [

Requires high statistics:

Dedicated data stream from
trigger L2 with only muon
fragments of the events

= Threshold: (16+2) p.e.
= 275 | 4 Irradiation rates:

+ 990/ (em? §)
o 670/ (cm? s)
225+ ® 342/ (cm? s)

= 187 [(cm? s)
200 : 0

spatial resolution o

.'.‘ o WS L]
?cn“}oﬁ-l
75 33 P

0 2 4 6 8 10 12 14

measured time {ns) i r [mm]

Output:
> TDC spectrum constants
> Mean charge per channel q_

> o(r)

. Performance analysis of the muon chambers
M V .
arco Vanadia of the ATLAS experiment at the LHC collider

> r(t) relation
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MDT Data Quality at Calibration Centres 6

Run_000138790_000138790_Ref_000138790_000138790_BARRELA
Automatic Checks

I
] h nl ” 1 [  Owerall Status:
m.MWLJM“«"u J’M M N. N - gt

= WMDT:
o o

p—
EfficiencyParTuba BILZAM | | ) HitsParTuba BILZAO1 | HitsPerTubeddsCut BILZAM |

j
Dlh:'lh]l!d m AlSectors: Green
® Sector0l: Green
Undefined = AIChambers: Green

= BIL1A01: Green
= q = Chan Gr
Bad " Dea e @

Tube_id

L]
= BIL3A01:

von ved Y Chamk Green
Y %\15‘, = DeadStatus:
== = . iy » Efficiency: Green
o - i B D g B ]
A o e D
................

B 630CHTI AT el WRVINE EXNTH SATIELR Ser L0 Bn F0CHTI 6T Pl AN

Analysis on ADC, TDC, » DQ Flags »
Occupancies, Efficiencies...

Bn 60T AT Pl MRV EXNTH SATIELY e 1

Evaluation on muon
spectrometer status and

behaviour
Caslill).zz;llon p Data Quality analysis » DQ Flags
Local Calibration DB
> Calibrati lysi
DCS —» alibration analysis » Calibration constants
Tier2: Michigan, Munich, Rome
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Search for dead MDT channels ”

| HitsPerTubeAdcCut BOL5A01 | S ear Ch fOl’ d ea d (ill effi Ci ent)
ool channels using tubes hits
| occupancies
40
or MONITORING
I FLAG
i = 2 RECONSTRUCTION
Existing ATLAS software w0
300 _'__|_ —+— | N
> DEA (-~ T. Baroncelli) w3 T
> GnaMon (- P. Fleischmann)

TN T T T S N T N T N T T N | I T T T T P
033 226 228 230 232 34 236 238 240
lubas
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Search for dead MDT channels

| HitsPerTubeAdcCut BIS3A12 |

Statistical based ..

Entries 38840

search:

180
160
140

Poisson distribution

eI g
P(m, )\) = m' j:

Mean = A 20

HitsPerTubeAdcCut

Mean 119.5
RMS 69.39

#

Stddev = VA o

| HitsPerTubeAdcCut BMS1A08 |

HitsPerTubeAdcCut

10° =

Main issues

> Noisy channels :

> Many dead e
channels

> Big fluctuactions

10° =

Entries 1743830

Mean
RMS

41.72
3531

oA b L L e b L b Tl b il gy
20 40 60 80 100 120 140 160 180 200 220 240

Tube_id

[ HitsPerTubeAdcCut BML2A01 |

(cosmic only?)  "i_,

Marco Vanadia

Ty I Sy | S I
50 100 150 200 300

Tube_id

400—

200

Calculate mean

i

Measure A

i

Find tubes that

are dead with a
fixed CL

1/BML2AD"

. MAD(A) = 0.68 A2

Performance analysis of the muon chambers
of the ATLAS experiment at the LHC collider

So we use
MED & MAD

MED(A\) = A+ 1/3
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Search for dead MDT channels 9

Strategy

> Check sequence in order to find what
is the problem (HV, Gas, Wire...)

> Check only if histogram has enough
statistics

> Produce a list of dead chambers, MLs,
layers, mezzanines, tubes

> Flag chamber status

| Run 113880 BA |

2
=

IIII|IHI_LIII TTTTTTTTT HII|IIII TTTTTTT

Dead Chambe rs Low statistics

N W A O e N

—

Fraction of chambers

nallannllonanllas L. L Ix10®

OO

Marco Vanadia

[ HitsPerTubeAdcCut BIS5A16 | | HitsPerTubeAdcCut |
Entries 317

Mean 124.7
7T— RMS 70.96

I8 HMHH UL IR LULAE D0

20 40 60 80 100 120 140 160 180 200 220 240
Tube_id

200 400 600 800 1000 1200 1400 1600 1800 2000 Eve n tS

Conclusions

> Test on cosmic rays data: OK
> Improvement in efficiency and
reliability
> Low statistics requested for the
analysis
> Now fully inserted in Tier2 software

Performance analysis of the muon chambers
of the ATLAS experiment at the LHC collider
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Search for dead MDT channels 10

dead_Tube T I? Iﬂ - T I14 81 13 dead_Tube Hf 1 5 I5 I1 2.1
dead Mezz |- dead Mezz |-

dead_Layer |- . I dead_layer |-
dead ML | dead ML |
dead_Chamber |- dead_Chamber |-
Low Stat Ch— Low Stat Ch [~ I
Sector Id Sector Id

Example of dead channels analysis output
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MDT Reconstruction performance analysis 11

Offline reconstruction: +~ NEW DQ Analysis:
Hit > Segment residuals
b i > Track analysis
S > Basic monitoring
Segments hlgtograms
¢ > Residuals
Tracks analysis
| residui_mdt_MDT.BML1CO05 | ;frig:i_mdt_MDT-BMﬂf::g
Segme.nt residual F . m el Fit of distribution:
analysis: j ﬁ N,
8000|— ¥2 | ndf 7511144 . .
i s oot Gaussian + tails
6000 — Mean1 0.09444+ 0.00100 :
: ' ™mie || (MS, uncorrelated hits)
T jj K Double Gaussian
S B I S
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MDT Segment analysis 12

|_Global_restit_sigma1 M | Residuals BML2A0S _SegHesi Residuals BML3A09 >
Entrias 24057 Eniries 22068
” _ = aomass -
§ = RMS 0.5451 2400 :_ c o
2 E 3/t ECETET) 2900 * /et RN
% :/' Prob [ E Prob [}
2 e s 2000 5
E orat  wriers E
= Meari 002846 1 0.00121 1800 :I::' n:;:; ;n'm
£ a2 463115 1500:— a2 2906 18T
= Sigmal 0.5005 1 0.0044 c Sigma2 0.73211 0.0186
E e Tl 1400 :_ Mean2 006617 1 0.01218
E 1200
= 1000
c 800
E 600
E 4005
E | | 200
i L L E e
L a— 3 :

5 6 Residuals (mm)
Chamber_etald

Residuals (mm)

—(zquq)?

Aqe o1) + Ase

| Global_resfit_ mu2_M |

SegResid
Entries 2636
Mean 0.0003495

Residuals BML4AO1 Residuals BML5A11

RMS. 07454 = RS 0.6706
o et wwz2i4s 8001 e 1
5 400 Prab 03026 E A T
- a1 3848138 700 [ Sigmal  0.2912:0.0073
9 Sigmal 0130700052 E Meant  0.07021:0.00582
s 350 C a2 895351173
7] Meant 002276 : 0.00435

BE4£4.20
Sigma2 0630500255
Mean2 0.004502 : 0.020466
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Meanz 03185 0.0400
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MDT Segment analysis 13

2 2 - \/l residui_mdt_MDT.BML1A09_01.5 esidui_mdt_MDT.BML1A09_01.5
(aj— :u’]_ ) - (m_ ‘u/2 ) mmc B..HLL _‘05 ‘ S = | Entnes 3613
3F e Mean -0.06984
E E RMS 0.6992
: t  Study of the
300 Overflow [
= Integral 3598 Y [ ) (]
= 21 ndf 147.7151
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- - E m A1 183.7 125
| .22 200 Sigma1 0.1143 £ 0.0105 ° [
C E Mean1 -0.01655 + 0.00728
- Eg : Az w==  in function
E I3 E 150— Sigma2 0.4336 = 0.0104
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- E —.— % 100— i ‘ '
0.16— —— IR i .
2 B —— E 4 i drift
0.14— . . | L O A T O 1 01— i 4
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o mm o= T . A U I Entries 4429
£ raph I 2 0 2 % F !r:as" u:::;;
BML1A09 500 | e -
= I Overflow 0
mmg C Integral 4410
0.18— 400— %21 ndf 2445159
C L Prob 1.973e-24
r —+— A1 3329 +13.0
0.16— 300— Sigma1 0.1422 + 0.0079
+ Mean1 <0.01273 + 0.00516
_ r A2 12.8+9.7
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0.12(— } E
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1 o 01— +
i L e P
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MDT Track analysis

14

Track analysis: =
w0 — 0
>Inserted 1in Tier2 software . g_ [ Global trk_phi Vs trk_eta
during my thesis = § 1ol
2005_ :-‘ 100;—
sFirst of all, introduced basic 3 o
. . . 100— =
monitoring histograms - oF
50— =
— S0
>Replicated residual analysis o .
performed for segments on B
traCkS Residuals BML1A03 | Em;:';:“es:‘:%z
Mean  -0.09987
C RMS _2.389 | Track Momentum
ool s ;'mj
C 2000
400 1800}
- 1600
300— 1400 -
C 1200
200:_ 1000+
C 800~
100 :zg;
- 200
% 6 0 O ‘3000 50000 15000 20060 25000 36000 35000 40000 45000 50000
Residuals (mm) p(MeV)
. is of the muon chamber
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Conclusions 15

New DQ Analysis:

> Dead channels analysis fully
inserted and tested in Tier2 software

> Track analysis inserted in Tier2
software (— Daniele Capriotti)

> Segment and track analysis code
inserted in the software, needs
further investigation with collision
data

Technical work performed:

> Rewritten many of Muon DQ
software  packages (Athena
framework)

> Fixed bugs in DQ analysis of BEE,
BOG, BOF, BIR chambers

> DQ tree and histograms layout

> Software for automatic feedback as a
pdf presentation from DQ

Detector status results:

> Cosmic data test with my  software
showed a detector in health, ready for

collision data taking

> Here I show results obtained on run

131576 26/9/2009, -1 milion events

Dead Chambers 0.0%
Low Stat Chambers 2.3%
Objects Deads Total Deads
ML 0.28% 0.28%
Layer 0.10% 0.38%
Mezzanines 0.07% 0.33%
Tubes 0.12% 0.52%

Marco Vanadia

Performance analysis of the muon chambers
of the ATLAS experiment at the LHC collider

01/02/2010




	Pagina 1
	Pagina 2
	Pagina 3
	Pagina 4
	Pagina 5
	Pagina 6
	Pagina 7
	Pagina 8
	Pagina 9
	Pagina 10
	Pagina 11
	Pagina 12
	Pagina 13
	Pagina 14
	Pagina 15
	Pagina 16

