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"
TEC+ — Status

n
® Both TECs were inserted into the tracker support tube

on 28.2 (+) and 21.3 (—)

respectively

— Tracker structure is completed
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A TEC+ Commissioning and Noise Analysis

Tracker Status — Slice Test

Slice Test: Test 'slice’ of the CMS Tracker is tested first 'warm’ and then cold also taking
cosmic data
® Size: 93 rods (720 modules, 28% of TOB+) from TOB, 640 modules from TIB/TID+
(36% of TIB/TID+) and 2 Sectors (800 Modules) from TEC+ (25%)

(—14% of the whole tracker)
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Commissioning

® TEC+ successfully commissioned after insertion.

® Gain Scan (7080), Timing (7096) and Pedestal (7102) (deconv HV on) taken afterwards

to look at in detall

Used Tools

1. simple root scripts for quick glances

® Two-fold analysis structure:

— based on analysis which was used already for TOB

2. Marcs Analysis which so far was used for TEC— Tests and is now ported to use

'Source’-Files
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TEC+ Commissioning and Noise Analysis

Used Tools Il
® Using ‘Source’-Files from R.Bainbridge (Produced using 2 modules from CMSSW_1_2_3)

® Contains information about all lasers in
FEC Slot —FEC Ring —CCU Addr. —CCU chan —Laser directory structure

- = = e F— _ v
File Edit »iew Options Inspect Classes Help
Pedestals_FedKey0Ox00a1b90f LidChannel0_PedsAndRawNMoise | | === econv/noiseperring.html M RI=E <%
Entries 473855 . . o -
- Mean 127.5 spiegel : ROOT Home (1 CMSSW ©ThinkWiki | tBBahn EEGEOFOX [GlGMail
4 = :;asn 4 3?::;3 [ HDOE... EdBelieb... & lachs.. i lachs... & lachs... Ed Profe... mCcrs -
- RMS v 21.34 3
420—
- Fd ROOT Object Browser — |2 =
I hw’w * File Miew Options Help
400 | { * 5] CouChanza;1 = o[- = |Em] <& Fsd BEY| Oplinnl -I
— #wq All Folders |Cnntents of "/ROOT Files/Source_0002 260 raot'Da kD atarsSiStri
380 ; } (Croot H |da Fedestals_FedKeyDx00a1b90T_4pw32_Commoniode; 1
| h { *H (L IFROOF Sessions |l Pecestals _FederOx00a1 bO0T_apw33_Commontode;1
L ]l IH W * ][H1 (L omefscanthTest/TEC_INTislicetest_analysis “?3”“3"2250@ |##* Pedestals_FedKey0x00a1b90f_Lid Channell_Fedsand Faw Moise; 1
- m-h H + H (CAROOT Files | Peclestals_Fedkey0ix00a1 bOOT_LId Channeld_FesicualsAndMoise; 1
360— B[] Source_00022E0.root |&a Fedestals_FedKeyDx00alba17_spwEE_Commonhode; 1
= H N]L £ DamMbsta | || Pedestals_FedKeyDx00ml b3 1 7_&pow37_Cammon hodde; 1
‘ Hd uiH = DS'St;p — g |¢#* Pedestals_FedHey0x00a1b317_LidChannel2_Feds.AndFaw Moise; 1
340 *H C Cral?él onirolie | LL"F‘edesta]s_FedKey'DxDDalb91?_LIdl:hanneIE_HesiduaJsAndNoise;1
[ FecCraten
----- A FecSlot1s;1
N H R H FEC S|Ot B Fecniot1en
4] 50 1 00 150 200 250 e T Foc Slat 951
FEC ﬁpﬁ_ﬁ FecSlot!s
= = = = (C0 FecRingt ;1
= Single strip noise : Ring 2 g ForRing2;1
= Single strip noise : Ring 3 i PecRinga;
= Single strip noise : Ring 4 g:z::::;:
= Single strip noise : Ring 5 [ —
= Single strip noise : Ring 6 (3 FesRing7:1
_ . . _ . [=--[C3 FecRingO
= Single strip noise : Ring 7 (5l Comaeicr1 23:1
CCU AddrI:I CeusddrEs;1
[0 Cousddras;1
=1L Censddr1 11
CCU Chargcmucmn25;1
CrouChanz6;1
CAccuChan27;1
Single strip noise by disc, petal and ring ;- EQcouchanzs;
- [Aceuchanze;n
- [ZAccuchanzon
Sectors 1.2.3.4.5.6.7,.8 TEC- Deconv warm HV On = |CcuChanz )
1 7| Back Petals e i T : = Erc
disc & | B T . =
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Commissioning after Insertion
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Features known before insertion:

® Sector 3 - Back Petal Disc 4 - Pos.2.1-Laser 1 —dead APV
® Sector 3 - Back Petal Disc 5 - Pos.7.3-APV2+APV3 —2 bad APVs
® Both reproduced

List of features after insertion;

® From Opto-Analysis:
Low gain:
® From Noise-Analysis: Low Noise
— S2-FP1-P0s.6.2-L2:

TickHeight = 162.1 (Gain 3) (next slide) — S2-BP6-P0s.5.4-1.2

— S3-BP1-P0s.5.3-L1:
TickHeight = 393.4 (Gain 3)
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Commissioning after Inclusion into Slice Test

Sector 2-Front Petal 1-Pos.6.2-L2: Optical Fiber Cleaned

Sector 2 FP 1, Position 6.2/2 Sector2_FP1_Positon.2.2 O ——
Entries 58559 S 2 F P 1 6 . 2/2 Entries 58559
i Mean 501.7 C Mean 499.5
200 7_+_I. RMS 264.4 1000 © - Meany 131.8
0 . Run 7096 " 1 " - max 1024 RMS 2887
E 180_ un \ | I ] E o | aX RMS y 201.2
B | ] ro ]
> >
Q = | ] O 800 .
S 160 | : 1 O n ]
Q 140 | . O | ]
o 140 | ; Q o0l |
< - | : o] <
120F o Tickheight] ! ]
. 100} | - [ |
Tickbase ' o 1 400 | I -
o o E o '
- ] - 2001~ | | -
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IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII— _IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII_
0 100 200 300 400 500 600 700 800 900 0 100 200 300 400 500 600 700 800 900
Time ——
Before (Run 7096 gain 3) After (Run 7222 still gain 3)
tickheight =~ 160 Saturated —no new gain scan
should be > 500 was performed

7 —Problem solved
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Gain Scan
Sectors2,3 TEC+  Warm HV On
300 [[] Gain Setting=0
[[] Scaled Gain for Gain Setting = 1
2501 [] Scaled Gain for Gain Setting = 2
(2 Scaled Gain for Gain Setting = 3
% 2001 Integral 1888
_, Mean 0.80
5 RMS 0.09
o 150 Underfl. 0
Rt Overfl. 0
£ 1001
pZd
501 ’H_k Sectors2,3 TEC+  Warm HV On
1623 = 85.96 %
0"* ’7|""I1Ln_'"'l T
0 05 1 15 2 1500 Integral 1888
) o Mean 1.07
Gan [V/V] RMS 0.39
2 Underfl. 0
- Overfl. 0
5 1000+
O
o
® Run 7080 g
= 500
® Few lasers in gain 3 179 = 048%
74 =392%
) o 0 . | | 12 =064%
® —all but 3 have tick above 500 (details in 2 0 1 5 3
Gain Setting

slides)
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Baseline is calculated from 100 Bins which do not contain the peak (mostly first 100)

Erik (Lasers) Marc (APVS)
Baselines, Run 7096, HV on Entrli)sse“neis% Sectors2,3 TEC+  Warm HV On
i Mean 137.6 E
140 RMS 22.85 ]
N ] 1 Integral 3776
ook B » 3007 Mean 12224
B ] 1 RMS 19.28
N m 2 Underfl. 0
100:— —: 3 Overfl. 0
sof- = 'S 2001
B 7] g |
60| e e ]
N 7 >
40~ — Z 1007
20— =
Y . Y A T T . N —
O 200 \_A0 600 800 1000 0% 200 /400 600 800 1000

Tick Base [ADC Counts]

Tickbase [ADC counts]

® One Laser with high baseline —under investigation

® Otherwise fine —example for bad run
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TEC+ Commissioning and Noise Analysis

Timing Runs — Baseline Problems

Baseline Error Run 2258 baseline_error Front Petal, Disc51
Entries 1884
F Mean 9.326 =
E f RMS 5917 8003— module_noise fec16 ring7 frontpetal_position51. las2
i ot | ENIres 221880
-1 Mean 550.8
e 600F| RMS 291.3 |
- 500 |
L : |
i - |
— T —__
L - N |
10 300H ™~ o
[ 200F I,
B 100? 1>J/J¢,>J 4
s -
:_ 'l |||l|||| 0:III|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0 20 40 60 80 100 120 0 100 200 300 400 500 600 700 800 900

Can be localized directly after the run
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Timing — Tick Height
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Erik (Lasers) Marc (APVs)
Tick Heights, Run 7096 fick_heights Sectors23 TEC+ WamHV On
Entries 1888
Mean 678.2
i RMS 6201
2 50 . 1007 Integrd 3774
E Mean 67332
0 RMS  60.30
34 801 Undefl. 2
c Overfl. 0
o)
Z

w
(=]

OSrTrT T T T T T T T T T T T T T T T T T T T T T T
[ [ [ [ [

S

Number of APVs
D
o

—
o

N
<

0 B0 1000 0 o0 S0 60 80 1000

tickheight [ADC Counts] Tickha ght [ ADC COUﬂtS]

(e

Run 7102 — TIB/TOB off

11
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Timing — Tick Height per Sector

Deconv warm HY On

Sector 2 Run 7102
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TEC+ Commissioning and Noise Analysis

Noise per Petal — Sector 2/ Front Petal Disc 8

Sector 2 - Run 7102
Deconv warm HV On

Front Petal Disc 8
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Noise per Petal — Sector 3/ Back Petal Disc 5

Sector 3 - Run 7102
Deconv warm HV On

Back Petal Disc 5

CMS Noise
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Sector 2 - Run 7102
Deconv warm HV On

§2000 §2000 B 2000
f| T . i s 3 Front Petal Disc 3
7 7 CMS Noise

Ring

g

Scaled Noises
Scaled Noises
Scaled Noises
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under investigation
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Noise per Petal — Sector 2/ BP Disc 6

Sector 2 - Run 7102
Deconv warm HV On

Back Petal Disc 6

CMS Noise
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Noise Behaviour — Sector 2

Deconv warm HV On

Sector 2 Run 7102

BP
Disc9

SA-RTSART

FP
Disc9

BP
Disc8
S3-RO

FP
Disc8 Di

S3-R0O

BP

FP
Disc7 Di
S3-R1

Disc7
-R1,S3-R1

Disc6
S3-R2

FP
Disc6
S3-R2

Disc5
S3-R3

FP
Discb
S3-R3

Disc4
S3-R4

FP
Disca
S3-R4

Disc3
S3-R5

FP
Disc3
S3-R5

Disc2
S3-R6

FP
Disc2
S3-R6

Discl

S3-R7

1Discl

S3-R7

4000
3000-
2000-
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e

Front Petal

1888

\Y

Back Petal

Number of APVs
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TEC+ Commissioning and Noise Analysis

Noise Behaviour — Sector 3

Sector 3 Run 7102 Deconv warm HV On

4000 FP BP PP IBP FP BP IFP 1BP FP 1BP FP 1BP FP 1BP IFP BP 'FP IBP

1Discl DISCl DISC2 DISC2 DISC3 DISC3 Dlsc4 DISC4 DISC5 D|s<:5 DISCG Dlsc6 Dlsc7 'Disc7 'Disc8 'Disc8 'Disco'Disco
S5-R7 85R7 85R6 85R6 85R5 85R5 85R4 85R4 85R3 SSRS SSRZ SSRZ 85R185R155R085R08¢R684R6
1 I I I I I 1 1 I I 1 1 1 1 1

Low Tick | | | 'Known Problem

ERENR/R VISR

O - ) ) )
0 N N 1888
Number of APVs
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Noise Combined

| g |
Sectors 2,3 TEC+ Deconv warm HV On

1 M Normal Strips Integral 482688
RMS 88.67

104 3 I Noisy Strips

] X2 I ndf 1909.091/ 124
1 Constant ~ 17579.63+ 30.02
10° - Mean 1639.87 + 0.13
i Sigma 87.17+0.08

H
H
o S

Number of Strips

0 500 1000 1500 2000 2500 3000 3500 4000
Normed and Scaled CM S Noise [electrong]
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Noise — After Insertion: TIB/TOB off <« TIB off TOB on

CMS Noise, ENC, Run 7102 vs. Run 7159

i Run 7102 (TIB/TOB off)
31—
10 - Run 7159 (TOB on, TIB off)
10° £ =
10 & =
1E =
: | | L1 1 1 | L1 1 HH Ll | L1 1 1 | L1 1 1 | L1 1 1 | L1 1 I:
O 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

CMS Noise (not normalized) [electrons]

No change, but more studies to be performed

20
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What else ....

J
I
I
I\
I

B.1fD.1 Tops

4.8f0.1 fps

First successfully reconstructed event in TEC (and TID!) (T.Bergauer)

21
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... more 'else’ ...

® Preparations for moving tracker to P5 are progressing
® Many studies concerning grounding of various tracker parts within CMS

® Service channels to provide tracker with all necessary cables and pipes under intensive
studies

® Plan is to keep schedule even if the engineering run should be skipped

o il
s g ]

Michael Eppard |
(CERN)

22
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Summary and Conclusion

® TEC+ successfully commissioned

® Analysis revealed known and few unknown features
® —some could already be fixed, others are under investigation
® Noise studies started

® Extensive set of studies ahead

23
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BACKUP
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DOM in General

n
® Several DQM levels available

® 'Standard DQM’ produces very large sets of plots (> 30 k! ) also providing tool to look

for outliers
® Also performs reconstruction up to track reconstruction
® Problems with events with large (>>1000) cluster multiplicity

® |dentical procedure for
— Online DOQM
— Quasi-online: Operating during
— Offline DQM

® pbut: Rather inflexible during operation and also not providing all necessary information

especially for commissioning

® Packages used here should be embedded into larger system to have all commissioning

information comprised
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