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STATUS JRA1 TELESCOPE

Telescope currently
running at CERN

® Disassembly to go back
to DESY first week of
December

® Users used Demonstrator
in DESY and CERN

® Final Telescope running
since September 2009

® Software meeting in
spring helped to prepare
detailed to-do list to be
ready for the season

® “Season” was very
smooth
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@ Extreme good support by CERN, especially Horst Breuker, Henric Wilkens and
Edda Gschwendtner
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TELESCOPE USERS 2009

GRID events According to logbooks about
75Mio events were recorded

® altogether >200Mio tracks
(factor 4 more than last year)

May 2009

AtlasLucid
AtlasTRT

® Feed back and first results from
users (users meeting
yesterday)

September 2009

Other

ATLAS 3D CERN |September 2009

ATLAS ALFA CERN Oktober 2009 -
ATLAS PPS CERN November 2009 -
ATLAS 3D CERN |November 2009 |-

74782901
@ Not all groups eligible for travel support via TA
® Number of TA2 proposals: 6 (13 out of 20)
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AT L A S T RT Sample of the segmented straw with 10 segments (straw length — 1.6 m; diameter

— 4 mm; spacer length — 8 mm, granularity of the segment is 2 cm? - 10 cm? ).
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® largest user of
® 40Mio events

ATLAS LUCID
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ATLAS LUCID
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DEPFET SENSOR

* New generation of DEPFET sensors (PXD)
with bigger matrices (WAx250 pixels).
* New Dwitcher 3 (350 nm CMOD)

* New readout system 3%

DEPFET 2009

Test of complete new system
angular scan (0°, 26°, 36°, 41°)

® Energy scan (100,80,60,40GeV
electron and 120,100,80 GeV pion)

® -~2.2Mio events
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For details: Julia Furletova
in JRAT users meeting
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DEPFET DAQ,

LINUX version.

INTEGRATED IN EUDAQGQ
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PRELIMINARY RESULTS
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® DUT resolutions for DEPFET sensor —-> still under investigation
® many DEPFET groups are using EUTelescope for analysis

[ Measured - fitted Y position vs X ]
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SPIDER -> T™WO TYPES OF DUTSs!:

PRE-SHAPE PIXEL ANALOG FRONT END

=

TPAC pixel for a digital ECAL
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FORTIS 4T MAPS

® 3T CMOS
Simple architecture

Readout and charge collection area are the same

© 4T CMOS

@ FORTIS is the first 4T MAPS for Particle Physics

Three additional elements
Readout and charge collection area are at different points

VRESET

REBET VDD

Pinned

photodiode

Advantages:
©® Low Noise
® High Conversion Gain
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b

TEST BEAM

For details: David Cussans
in JRAT users meeting
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PRELIMINARY RESULTS

Row number

Entrie:
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Pixel noise (ADC)

® Very preliminary results

® analysis still ongoing

® Also using EUTelescope software
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SILC TEST BEAM

Testbeam at CERNs SPS
(19. to 26. August 2009)
® CERN SPS North Area: H6B

® Low intensity 120 GeV with
® Pi+ 55.67%
® p 38.95 %
® K+ 5.38%

@ Slow control/monitoring: HV, T, RH, Cooling
® Full remote control

Results

® 3.2 Million events

® 1TBofdata

® Full Logbook at
http://elog.hephy.at/testbeam-SPS09/
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Pitch Adapter in first metal layer

Readout metallization used to route strip to readout pads

No metallisation over strip in PA region

Higher capacitance per strip due to
routing

Signal loss due to higher resistivity
of p+ compared to aluminium

Data is taken from two runs

Height information from additional sensor
rotated by 90°

Each hit position represents SNR of a cluster
with hit location estimated at the respective

strip
Closer look on signals and noise separately
necessary to disentangle effects

SIGNAL LOSS

U]

— S/N (ITE Single Metal Layer) |
[~ : : : - on plich adapter
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HV-PIXEL CHIP “TAKI”

-60V

New pixel sensor (lvan Peric)
HV 0,35 um CMOS

Charges collected by drift (rather
than diffusion)

Higher radiation tolerance

pmos intrinsically more radiation
tolerant
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Sigma residual X:

| Measured - fitted X position |

8.6 um
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Sigma residual Y:

[ Measured - fitted Y position |
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PRELIMINARY RESULTS
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Readout of HVPix also fully integrated in the EUDAQ
(TAKIProducer)

Analysis completely done with EUTelescope software
Preparation + Measurement + Analysis < 6 months

=>

idea of EUDET telescope works completely
18
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ATLAS PIXEL

For ATLAS Insertable B-Layer (~2014) three different sensor technolgies have to
be characterised: PPS, 3D, Diamond

® Use of EUDET telescope -> under same conditions
® Integration on EUDAQ level was planned a few months ago

ATLAS modifications

ATLAS pixel readout TPLL
' . Hardware

- Solder in connector for LVDS TLU signal
- Modify front panel for connector
- Change of PROMS

Level Adaptor Board

Software/FPGA Modifications (examples)

- Extension to TPLL VME interface for trigger
- Busy signal

- Added FIFO for storage of trigger info

- EUDET trigger ID

- Trigger ID (normal ATLAS pixel daqg)
- Timestamps (UNIX time + 25ns)

19
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25

EXPERIMENTAL SETUP

DUT’s (8%7.2mm? active area )

Cooling box
base plate

' [
Vb e - v t—— =

2cm aluminum support plate
on existing Bosch profiles

Four single pixel chips
boards on rotating stages

Removed existing movable
stage

Placed in new cooling box
(Peltier)

— Sensor positions built-in
(from EUDET drawings)

— No cooling used yet

Simple exercise to move
EUDET planes to fit box

Very quick setup
— No NIM logic
— Already aligned telescope

20



Ingrid-Maria Gregor, The EUDET Telescope in 2009 - Users Summary

PRELIMINARY RESULTS

SPS Beam (H6)

120 GeV p+

10s spill every =40sec
10% p+ /spill

5 days of data taking

Data taking efficiency of system
(TurboDAQ+EUDET) ~80%

Collected around 30 million
triggers
— good fiducial region of scintillators

Rates around 500Hz during spills

Implementations of new plots\
— TLU trigger ID sometimes 0?

5000 /spill
450k /hour
~30 M Total for 3D TB

Time over threshold (~charge)

23329
Integral 23320404

10

10°F

10% 3

ATLAS pixel hit map Cres 208

e —

\'|

‘IH, |
1l | 1|

h|-

\|
| Illlh

i

1 .
i i
1::&#

|
|

12 14 16 18

»U

TLU nr cmp. streams (max)

250[]
(Synchronization)
200j
150H
100

500}

0 el b b b v e Lo e
0 5 10 15 20 25 30 35 40 45 50

Frame index of hits

[Frame Hits |

12000
(ATLAS: time info)

10000f

8000
6000

4000[-

2000

o

21



d-Maria Gregor, The EUDET Telescope in 2009 - Users Summary
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TRANSNATIONAL ACCESS

f . . Pl nd
Application for Reimbursement of Travel el Pty Kube@desy e,
DESY Notkestr. 85,
Expenses D-22603 Hamburg
(or by Fax: +49 40 899- 1812)
« Agores (P) EUDET-Project No.: TA d Dy DESY/CERN
(e.g BTELE-200x-yz or TPC-200x- yz) Project Duration: from: xx to: yy
(Dates from your proposal
Madeira (P) Project Leader
o, £ o I Name: John Smith [E-Mail._smith@ta.com
o) e | Institution/Company:  Austrian Academy of Sciences IHome Inst. Type! ~ RES
Department: High Energy Physics | Street: abcd-street18
Martinique
. LN Post Code 1234 Town Wien I Country? AT
et OUYane (F) e Phone: 11111 [Fax: 111112
e HAMBURG Travel Expenses Claim of ith 1975 Neionaly AT
DESY Zeuthen for Third Party Funded Projects B 1 ey ket Fboc]
Rossija -~ Plaase i n block et P arch Statug! Estimated costs€ 1100
o EUDET, Indro= 200%- XX ¢ Raerssonio ‘
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7 Iraq arrival amvar: [ U | =i DG nome ature that the above travellers do not have the possibility to
i startof busine s U o offce
Souriya

@ eligibility for transnational access
© guidelines on how to apply for TA
© dummy sample beam time request

© dummy sample travel reimburstment form

Available on web

Natalia is helping with the forms !

yollow copy for thetravele, reen copy or prjectleader.

2. Travel expenses (indicate currency of expenses)

car _ Rait:
prvate (yos (100 e z —
renea $50r o charges: T 520000 [

name of the drver

nm.a.m...m.}_ ngz};mﬂpﬂ%\f. — i)

3. Trips to and from station of

public transportation: —

4. Accomodation costs: 3<(yes [ 1no

5. Additional
conference f
charges for visa:
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] prvatecar [ km| i =)

) details necessary (blue copy)

J.Smith

Reimbursement:
[ Yes
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t02,,3.
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8. Payment
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1
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Angewiesen:

BIC or SWIFT code:

The above details are correct
to the best of my knowledge:

ma-ia mlru (%

Gesehen:

SY-Unterschift:
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PLANNING 2010

Telescope will running at DESY January - ~June, afterwards some time at CERN
Proposals for use of SPS test beam are due end of the year

To ease planning all telescope users should “book” the same beam line (H6B) and
contact me before submitting to the SPS coordinator

Survey of work load on JRA1 for users support
Daniel + Emlyn + Toto + Joerg + Marie + Julia + Igor + Ingrid => 2FTE!
In this number no development work for the latest upgrade is included

For 2010 we have to see how to keep up this effort -> will try to involve the users

First inquiries for the use of the telescope (DESY + CERN)
® DEPFET

® ATLAS Pixel (3D, PPS, Diamond)

® SPiDER

© NA62 ... 53
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SUMMARY TELESCOPE UsSsEeER 20009

The JRA1 telescope is running successfully with LC and LHC users at CERN since May

and user runs are still ongoing (season 3).

Flexible approach in software and mechanics allow to integrate different devices from

very small to rather large.

Users meeting during Annual Meeting -> Feed back and results.
All users were happy with the outcome and the available hardware.

Integration on DAQ level allow online plots (good indication for “success” of test beam)

as well as the use of the EUTelescope software for analysis
Some users were able to show first preliminary results within 1-2 weeks!

Effort to have the telescope running at CERN for 6 months -> 2FTE !!

First plans for 2010 already ongoing -> DEPFET, ATLAS Pix, NA62 ....
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