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Outline

* What do we have in Freiburg?

e Space resolved laser measurements
e Source measurements

* New cooling system

e Current problems

e Further plans and outlook

11/16/09 M.Breindl: Status of the ALiBaVa Systems in Freiburg

UNI

FREIBURG



Laser Setup
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e Infrared laser
A=972nm, E=1.27 eV

e Laserfocus: 0 = 2.1 um 68%
Intensity in 4.2 ym

e Tilting table

* Rotation table

* Linear stages for movement
—inX,y direction

* Measure relative signal on
detector
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Radioactive Source Setup
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two plastic scintillators for ° 908[' source
coincidence

. * Activity: ~ 2 MBq
«E(B) =228 MeV

max

B« System in a freezer
= « Min. sensor temp: -15 °C

support for ——
the source hybrid with detector
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Pedestal and Noise at 80V

ATLAS SCT Endcap Detector (n-type)
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6 cm strip length

Noise for Each Channel
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about 9
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[aser Measurements
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| Projection on channel=143 |
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Space-Resolved Laser Measurement

O
ATLAS SCT Endcap Detector (n-type) §
. Step size: 5 um, bias voltage: 40 V EE
 Diten « Depletion voltage™*
Pitch ~60 um (wedge shape) 60 - 80 VV

* Thickness: 285 um, 6 cm strip length e Signal is common

T mode corrected and

A e pedestal subtracted

l.__.,,4:;;;;:::55;;;;:::-»«:' = -------------------  Strips are clearly
....................... . S ;;:::::;;-.i::::: visible, due to laser
: reflection

¢
4
art

« 500 events per point

Signal in ADC counts

strip metallisation
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Space-Resolved Laser Measurement

ATLAS SCT Endcap Detector (n-type)
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« 500 events per point

« Step size 2 ym
* Bias voltage: 50 V
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Source Setup

Time Profile for Different Latency Bins
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| Time profile for latency = 128 |
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average signal [ADC]
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ALiBaVa Testpulse Shape Reconstructed

by Using External Delay Boxes

Albert-Ludwigs-Universitdt Freiburg

Delayed only the test pulse =
Differential testpulse sent from motherboard to daughterboard twice — two peaks
Default calibration runs done in 1 ns steps, also without delay for comparison

Chip 0 unbonded, chip 1 bonded to strip sensor

Positive Pulse Response

ADC
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From Beetle reference manual
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ALiBaVa Testpulse Shape Reconstructed

by Using External Delay Boxes
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| Testpulse shape, chip 0 |
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Gain of standard
calibration run:

chip 0: 0.0026 ADC/e
chip1: 0.0012 ADC/e

~at 38 ns
— Clearly off peak

Already a delay of ~ 6
ns between the two
beetle chips.
Delay between peak
and default calibration
run:
chip0: ~8ns
chip1:. ~14ns
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hits

Source Setup

Hitmap and Time Profile
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e Distance between source and detector: ~3 cm
e Szintillator size: ~4 mm
 Bias voltage: 250 V

 Time cut: 14 to 24 ns

average signal [ADC]

\Time profile with timecut
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Source Setup

Spectrum with Clustering
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Signal/Noise Cut
» Seed cut: 8
* Neighbour cut: 2.5

Spectrum with clustering, S/N cut = 8, neigh.cut = 2.5, timecut: 14 to 24 ns
— _ 1400 .
240 Signal . Cluster size
220 Entries 2300 1200 Entries 2300
2005 LandauWidth  4.831 B nries
1801 MPValue 68.08 1000—
160 Area 9296 P C
£ 1407 GaussWidth  9.544 e 800
- @ L
g 120 > -
o . _.F @ 600—
100 i
80 400 —
60 L
40;— 200
20 i
Co N 0IIII|IIII|IIII|IIII|IIII|IIIIWlllllllll
%20 40 60 80 100 120 140 160 180 200 1 15 2 25 3 35 4 45 5 55 6
signal [ADC] cluster size [channels]

11/16/09 M.Breindl: Status of the ALiBaVa Systems in Freiburg 13

UNI
FREIBURG



Strange Signal Behaviour

O
Pedestal Run @ -4.5°C and 100 V =
Albert-Ludwigs-Universitit Freiburg m
L Z2u
 Projection for one channel (56) =]
 The mean pedestal for other chip
Is ~440 ADCs
1000 Entrile\lso iS‘;OOOO
« RAW data

800

At least two peaks
e Also visible @ -15°C£**

O
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Strange Signal Behaviour

Pedestal Run @ -4.5°C and 100 V
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Processed data, channel vs. ADC counts

e Common mode
e ———— corrected

___________________________________________________________ o S |+ Pedestal subtracted

....................................... -1+ Double peaks are seen

S i (o | at bonded and unbonded

_________________________________ e |"- 1 chips on 3 different DBs

counts

= o Only on the left chip
5 “_(channels 0 - 127) on the
s board

w &
v

g

* Not seen at room temp.

ADC
Has anyone else checked for this?
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Cooling at the Laser
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* The achieved temp. at the sensor is about -15°C

* \We've ordered a new cooling system based on
liquid nitrogen to achieve temperatures at the
sensor below -40°C

e This new system can also be used at the source
setup
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Further Plans
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« Write ALiBaVa plugin(s) to do voltage scans
* Work on double peak problematic

e Do space resolved laser measurements with
unirradiated and irradiated detectors

* |Install the new cooling system
» Measure high irradiated detectors

« Construct a safety switch off taking the dew point
into account
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Backup

Source Mode: Ringbuffer
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. /'at'i”“\ o " 40 MHz readout clock
read pointer write pointer
« Data written in pipe with

- 187 bins — each of which has
e a length of 25 ns
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 Latency has to be the time
difference between read and
write pointer.
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ALiBaVa Testpulse Shape Reconstructed

by Using External Delay Boxes
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» Differential testpulse sent from motherboard to daughterboard twice — two peaks
» Measured latency bins 128 to 122, delay 0 to 25 ns

» Real delay = (latencymax-latency)*25-delay

» Real delay 0 ns = latency 128 / delay 25 ns; real delay 175 = latency 122 / delay O ns
 Default calibration runs done in 1 ns steps, also without delay for comparison

» Average gain for both beetle chips, respectively, plotted versus real delay

» Chip 0 unbonded, chip 1 bonded to strip sensor

Positive Pulse Response
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From Beetle reference manual
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Strange Signal Behaviour

Pedestal Run @ -4.5°C and 100 V

Signal vs. channel for four consecutive events
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Space-Resolved Laser Measurement

One Point of the Scan (300 Events) in More Details
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Common Mode
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Common mode Chip 1 Typical common mode —__Common mode___
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Space Resolved Laser Scan
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e 2 um step size
« 50 V bias voltage

« * No systematic anymore

50

Il

Signal in ADC counts
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