TEOSTBEAM 2009: First Results
Julia Furletova '
I'-&*B universitétﬁ

Bonn University

Outline

— new DEPFET system

— Depfet DAQ ( preparation to the TestBeam)
— Test beam setup

— DEPFET and EUDET integration

— Measurement Program and First Results
EUDET Meeting, Geneva, 19-21 Oct. 2009




-1pm[

Operation principle of a DEPFET

ext._gate  drgin

particle

bujk

internal
gate

backside contact

gate DEPFET- matrix reset
—ot| I & 3 1 o
2L R R I €5
I e A= ]
nd I It st i R
e _off[ gL T T A off x
YT TR n | (K.
nxm
pixel
e foff| I T T | | off |
R dIRIE
i & VIDRAINV A 4 A 4 s
ATE, OFF i v
° V V V draln V VCLEAR»C(;:E:IR' F
| 0 suppression |

. 4@"

i

19-21 Oct 2009, Julia Furletova

fully depleted sensitive volume, charge
collection by drift

L]
450 pm

require a ~20 different voltages

Row wise read-out (“rolling shutter™

select row with external gate, read
current, clear DEPFET, read current

again — the difference is the signal
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DEPFET Matrix
DEPFET 200%
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New generation of DEPFET sensors (PXD5) whx250
with bigger matrices (W4x250 pixels). 24624 pm?
* New Dwitcher 3 (250 nm CMOD)

* New readout system 538
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DEPFET Readout board (S?B)
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New Power dupply

Power supplies for one module
during the test beam 2009
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Power supplies for one module
during the test beam 2002
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DEPFET DAQ, LINUX version.
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DEPFET & EUDET: Run Control
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DEPFET & EUDET: Test beam Setu
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DEPFET & EUDET: Test beam Setup
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Test beam 2009
b Aug. - 12 Aug. 3PS - Hb B EUDET/DEPFET (pxtended: 3-12 Aug -Many Thanks!l)
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* Test of the complete new system
* Angular scan (0, 20, 30, 41)

* Energy scan (100,20,0,40 GxeV electron and 120,100,320 eV pion beams)
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Problems:

*Due to luck of the mechanics we had a possibility to move only X direction
of the X-Y table and also no rotation stage.

*Problem with running TLU-2:

Trigger number was always 0. Back to “our” TLU-1 fpga version.

*TOO MANY changes in DAQ at the beginning of testbeam (standard planes
and plugins). We have to be informed BEFORE the test beam about
changes in DAQ and analysis software!

fortunately we had a 2 weeks before DEPFET/EUDET beam time!
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Preparation:

*change of the data format (TCP/IP) due to larger DEPFET sensor
*DEPFETConverterPlugin.cc :

>decode RAW DEPFET data

> convert DEPFET into the “standard plane”

> convert DEPFET data to LLIO format
*online Monitor has been upgraded for the use of larger DEPFET sensor

(many thanks to Emlyn and Joerq for help!ll )
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ILC software for DEPFET analysis

File View Help

— List of all Collections Found in LCIO Files
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DEPFET DUT(preliminary results)

*DEPFET Matrix L4x250 ( pitch 24x24 pm? )
*Noise ~14.5 ADC units. Cluster signal ~ 1300 ADC units.

*d/N ~120
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EUDET plane 43 as a DUT (Residual)

EUDET Telescope

in
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DEPFET DUT Residual(24x24 um) using

EUDET telescope

R P . R e DUTshlftXvaX2D R e DUTshiftYvsX2D
Measured - fitted X position | DUTshiftX | Measured - fitted X position vs X | et | Measured - fitted Y position vs X e
240 Entrles BE17 0.1 C Mean x | 0.1 C Mean a h
c C Mean y nm p - - Mean y -0, T
220 Mean 0.002146 0.08— = RMS x 3 0.08— _ _ RMS x 3
- C —_ RMSy o1 31 r — RS y [ 2
200 RMS 0.006258 0.06 — - _ = o 0.06F _ - - — = 20
180 : - - - “‘ — - r— - -
: 42 1 naf 20021 44 0.04 0.04F _ 3 3 _
160 ( ) Constant 214 £ 3.7 C C __ — - - —
F — 0.02— 0.02— e = —15
1401~ X Mean  0.002359 % 0.000067 - o158
1201 0 0
c 5 08” m Sigma  0.005885 + 0.000086 F F
100 -0.02- _l10 -0.02 —10
8oL 0.04F -0.04F B
ﬁo:_ C - - - _— _
40 = -0.06— _ = = 5 -0.06 -
20F 008>  _ - -0.08F
Ennlnnnlannlonnlfionllnng I DRI B B A _01:|||||_||||||||||||||||||||||||_|||||| o _01:|||||||||||||||||||||||||||||||||
.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1 -1 -08 .6 -0.4 2 0 02 04 06 08 : .8 .6 -0.4 -0. 0 0.2 04 06
N P . N P DUTshiftrvaY20 R Pre DUTshiftévs¥2D
| Measured - fitted Y position | DUTshiftY | Measured - fitted Y position vs Y OUTahviav2D | Measured - fitted X position vs Y DUTahiaXvs¥20
C Entries 617 0.1 Mean x II p 0.1 Mean x E
| - Mean y .0, T - Meany g
250 Mean -0.0007028 0.08- i RMS x 3 0.08 RMS x
B RMS 0.007318 0.053— RM3y € _Mp I.'I.OEE— R-Msy 0. _'!_
200 it e 0.0aF- | 0.04F- R —7
- Constant 820144 C o 8 - )
r — 0.02— 0.02— —6
150 O.(y)_ Mean  -0.0005084 + 0.0000728 E E
- 4 9 8i 0.004984 = 0.000073 o 8 o 5
- grma . EX 2 - -
1oo: -JHMm 0.02- -0.02 —4
C 0.04F |t -0.04F )
sol -0.06 . . -0.06
C -0.08 -0.08
NI A ST AN, A NI I T S A _0‘1:| PN T T N T T T 0 AV M O 0 _°_1; ||||||||||-||||||||||||||||||||||
.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08

1
0.1

Ll
-3 -2 -1 0 1 2

3

L
-3 -2 -1

2




DEPFET Telescope standalone
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Conclusions

> DAQ integration to EUDET Telescope system (via RunControl, DQM,
DATA merging on a DAQ and offline level ) for the 53% are done.

> Eutelescope software has been upgraded for the use of 538 system

> Analysis are ongoing...
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Thanks to everybody
who tooK part in this test beam!

19-21 Oct 2009, Julia Furletova EUDET Meeting, Geneva

19



