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"
Beginning of the Slice Tes

n
® Both TECs were inserted into the Tracker Support Tube (TST)
on 28.2 (TEC+) and 21.3 (TEC—)

respectively

— Strip Tracker is completed
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"
Goals of the Slice Tes

n
® Operate a large ’slice’ of the tracker using

— 'Detector Control System(DCS)’ (to control low and high voltage and to monitor vol-

tages, leakage currents, temperatures and rel. humidity) and
— ’'Detector Safety System’ implementing software and hardware interlocks to ensure
safe state of the detector at all times.
® Stable data taking with all subdetectors

— Common Commissioning of all Subdetectors

* Determine possible interference between subdetectors (crosstalk)

* Measure at different temperatures, determine thermal properties of the tracker
— Record cosmic muons with all subdetectors

— Establish and test the read-out and reconstruction chain (transfer data to Tierl center

and run reconstruction chain, etc...)
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"
The 'Slice’
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® +50% of TID+ | ® 720 Modules I | ® 2 Sectors (800 Modules)

‘ Total:>2100 Modules, ~25 m? of silicon I
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Slice Test: Schedul e T
o - Junp o e |
PLC All_Probes o |
Since Beginning of March: TIB/TOB/TEC read out together at i
room temperatur (chiller at +15° C) 5' -
|k
May 25th: Lowering chiller temperature to +10° C 2. 10 &
()]
June 5th: Lowering chiller temperatur to -0.5° C %
S | bk
June 15th: Lowering chiller temperatur to -10° C g 10 - i . i
o b b b o i ke s b e s o i
: : : =
June 25th: Lowering chiller temperatur to -15° C(Reduced Slice) — >
T Time
Juli 1st:  Warming up to room temperature (Chiller +15° C) " _

5 Steps in temperature, time at each step to check system and to take

meaningful amount of cosmics (cosmics:see talk by G. Kaussen)
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— Electrical signal is converted to optical signal Tickbase 100

I
I
I
I
I
: Tickheigh
I
I
— Laser has four amplification settings 80 |
I

iﬁ
n
Sector 2 FP 1, Position 6.2/2 Sectore PR Poston® 2.2
several steps neccessary: Entries 58559
i Mean 501.7
® Detect all connected modules » 2%F ] et
| o 2 g0 RUNT7096 - |
® Adjust laser amplification: 3
QO 160 :
— Strip tracker is read-out in analog mode LD) 1401_ |
—sInformation about signal height is available < ok

II|III|III|IIIHII|III|III|II

— Goal: make best use of dynamical range

o
WAL AP o AP AT AL A
||||||||||||||||||||||II|IIII|IIII|I|||||||||||||—

0 100 200 300 400 500 600 700 800 900
Time ——

® Ajust timing

— Account for differences in cable length etc...

® Determine pedestal and noise (—2 slides)
conversion from ADC to Electrons:

Tick at input = 8 MIP signal (2 x 10%e7)

2x10°
Tick Height(output)

noise,— = - NOISEADC
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Distribution of Laser Gain Setting

Sectors 2,3 TEC+ warm HV On

Sectors 2,3 TEC+ warm HV On
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Gain Setting Gain Setting
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Sectors 2,3 TEC+ cold HV On Sectors 2,3 TEC+ cold HV On
1598 = 84.64 % 1500 1427 = 7558 % expected
15001 Integral 1888 Integral 1888
0 . Mean 099 0 5 vean  oss| @ very few lasers
RMS 0.42 RMS 0.48
2 - C Underf. 0 2 1 - C Underf. 0 . .
S 0.5 overfl. 0 % 1000 10 over. ol in gain set-
45 10007 4 1
(@] o .
= s ting 3
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7 Gain Setting

Gain Setting
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® Pedestal* and ,Noise“ Determina-

tion

\OSubtract .Common Mode"*

Pedestal: Mean for each channel for

large number of events

Raw Noise: RMS of Pedestal distribu-
tion
Common Mode: For each event, for

N channels take
N

+ > (Raw; — Pedestal;)

1=0
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Noise increases along
each petal due to in-

creasing strip length
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® Noise looks well

® Small Common
Mode

® few “features” can

B Raw Noise
Bl CMS Noise

NumbeN off APVs

10
More on these later

X X ! X a
Back PetafL §

be seen
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Sector 2 Run 1328 Peak warm HYVY On
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Bl cMS Noise

Difference
(ADC Counts)
(strip-by-strip)
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® 1 —=-0.06
» RMS =0.44

No change in noise

after insertion




Performance of the Tracker End Caps in the Slice Test Erik Butz, Universitat Hamburg {§ZE|

i.ti.
n

Defects/Troubles/Issue

® ~0.7% faulty channels in the two TEC sectors

® Most of these are not randomly distributed, but are located on faulty
APVs/Lasers/Modules

12
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eeeeeee

n
¢ = counted as dead Defects/Troubles/Issue
e = more info to come
Defect +15C | +10C | OC | -10C | -15C
O S3 BP4 2.1/0 bad tick (known before slice test) X X X X X
S3 BP1 5.3/0 low tick X X X X X
° S3 BP5 7.3 two bad APVs (known since integration) X X X X X
° S3 BP3 4.3 1 bad APV (known since integration) 1 1 2 2 2
° S2 FP3 1.4/0 laser with bad noise in dec. mode X 3 4 X n.c.
ee S22 BP6 2.1/0 laser with bad noise in peak and dec. mode X X X — —
O S2 FP7 5.4 PLL not working — X X X n.c.
S2 FP8 3.2/2 laser with high noise 4 X — — n.c.
o S2 BP2 7.5/0 low noise & pedestal — — — — X
S3 BP4 7.2/2 very high base tick is saturated — — — — X
X = defect is present — = defect is not present " Above defects affect

2944 channels (~0.6%)

some definitely lost, others may recover

1 = bad strips 2 = low noise

13

3 =norunindec. mode av. 4 = not clear



Run 7196

10

Sector 2 Disc '6 back Position 21

+150C

Run 9267

0  rownoce 256 512 768
[J cMS Noise Strip number
Sector 2 Disc 6 back Position 21  Run 10839
: Run 1127(
104

0.5° C

256

"7 Raw Noise

[J cMs Noise Strip number

768

Noise [ADC counts]

Noise [ADC counts]
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Sector 2 Disc 6 back Position 21  Run 1024@7/
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Run 106323° ¢
@/c
S
101 o | Z0,
+10° C ,H| Hh ',
(% S
%
S
51 P
@\9/
0 ;
0 i Rawnoise 256 512 768
[J cMs Noise Strip number
Sector 2 Disc 6 back Position 21  Run 11332 ( Behavior differs
‘ Run 11774
from run to run
101 -10° C —can generate
many fake hits in
5 physics runs
0 ;
0 256 512 768

14 [] CMS Noise

.1 Raw Noise

Strip number

Runs from beginning and end of each temperature step
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Remaining Dead and Noisy Channce

3
3 dead without edgestrips —+— | i
noisy witout edgestrips ---x--- | }
Sum of defects ----- ! 1
i 1
25 | | i i
E i
! i
| %
1 !
L 2p | i .
— - 1
- | %
I : I
= +15 | +10 05 | -10 :-15
s “°f | | -
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i | i
Sum of faulty strips | i
1F x \ ‘ : 7]
B e T [
w %
0.5 - ; :
O 0 1 1 1 1 I 1 1 1 1 i 1 ;
7000 7500 8000 8500 9000 9500 10000 10500 11000 11500 12000 12500

runnumber

Goal <3 %o faulty (dead or noisy) strips
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® Dead Strip: < do
below APV  average
(128 Strips)

® Noisy Strip: > S50
above APV average
(128 Strips)

® Defects from before taken

out

®first and last chip of
APV (edge strips)
excluded —need se-

parate treatment
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Dead and Noisy Strips — TIB & TOE
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a 0035
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Run number Run Number

L.Borrello in Tracker QA Meeting 31st July 07
http://indico.cern.ch/getFile.py/access?contribld=2&resld=5&materialld=slides&confld=19478
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Noise of Sectors 2&3 combined-0.5° C& —10° C)

Sectors 2,3 TEC+ Peak cold HV On

| —
D
o
D

o Meant RMS (from Scaled CMS Noise per ring)

H
I~
[
b=

Indf 1.029/5
Prob 0.9602
parl0 6583 77.1
parl 36,045,890

Scaled CMS Noise [electrons]
| |
() [}
(=] [
D D

800"'I"'I"'I"'|"'|---|---|-..
8§ 10 12 14 16 18 20

Striplength [cm]

Noise scaling with striplength
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Number of Strips

Number of Strips

Sectors 2,3 TEC+ Peak cold HV On

10°

10%
10%+
10

10

10°1
10°
10
101

101

[ Normal Strips Integral 483328

[l Dead Strips Mean 970.35

M Noisy Strips RMS 60.32
X2/ ndf 9108.295/ 194
Constant 29090.93 51.64
Mean 969.40£ 0.08
Sigma 51.84+ 0.05

-0.5° C

500 1000 1500 2000 2500
Normed and Scaled CMS Noise [electrons]

Sectors 2,3 TEC+ Peak cold HV On

[ Normal Strips Integral 483328

[l Dead Strips Mean 894.56

M Noisy Strips RMS 54.56
X2/ ndf 10137.714 / 128

Constant 31510.8% 55.02
Mean 894.17+ 0.08
Sigma 47.76+ 0.05

-10° C

500 1000 1500 2000 2500
Normed and Scaled CMS Noise [electrons]

3000

3000

i.ti.
n

Normalized to length of ring 1
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Temperature Dependence of Scaled Ng
Sectors 2,3 TEC+ Peak cold HV On
10 ! [ Normal Stips Integral w3328  Temperature of chiller, not of silicon
| Il Dead Strips '\Rﬂ&asn 92823
| lNoisy Strips '
104 2/ e 008005 1og 1100 ' r r r r r
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10° g 5184:005| 1050
10°: g 1000} I
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1_ g 900 F E
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800 . . . . . .
-15 -10 -5 0 5 10 15
temperature
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Noise of Sectors 2&3 combined-0.5° C& —10° C) (Deconvolution)

Sectors 2,3 TEC+ Deconv cold HV On

[ Normal Strips Integral 483072
[l Dead Strips Mean 1642.83
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Sectors 2,3 TEC+ Deconv cold HV On

1 [ Normal Strips Integral 13072|  Temperature of chiller, not of silicon
1 [} Dead Strips Mean 1642.83
104‘5 Il Noisy Strips RMS 87.56
f eind u7p300/13 10
1 Constant ~ 18871.8% 32.86
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temperature
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Sectors 2,3/ Runs 23, 1083 Peak cold HV on

10000 Integral 481469
| Underflow 13
Overflow 1846
0 | Mean 91.17
9_ RMS 44.46
0
0
= 5000,
o]
=
>
Z
200 100 0 100 200°

Diff. CMS Noise (10839-11332) [electrons]

-300 :
9000 9500 10000 10500 11000 11500 12000

Look at Noise Difference for each channel at

different temperatures

150

50

0

-50

-100

-150

-200

-250

0.5 10 | -15

Reference Run

Runnumber

Noise decreases with temperature as expected and is stable in both magnitude and spread

for a given temperature

21

1250



Performance of the Tracker End Caps in the Slice Test Erik Butz, Universitat Hamburg {§ZE|

_i_ti_
n

Summan .

® Slice Test (successfully) finished
® TECs are integrated into the Strip Tracker and are performing well

® Noise is stable after insertion and temperature evolution is well behaved (more detailed

studies forseen)
® No negative influence of subsystems on each other has been found
® Common commissioning of all subdetectors together was achieved

® Situation of defects within the TEC sectors is good and persistent defects are identified

and monitored

® Tracker is ready for the next step of commissioning and data taking at Point 5
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