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In the context of European Strategy for Particle Physics and the detector R&D
Physics Accelerator

-4 2
Frontier \/ Frontier

Detector Frontier

}

the detector concepts are continuously evolving
Prototyping and intensive testing in the labs and at test beam

EU FP6 (2006-2010) - EUDET (European Detectors)
aimed at detector R&D infrastructure towards ILC

EU FP7 (2011-2014) - AIDA (Advanced Infrastructures for Detectors at Accelerators)
aimed to  “upgrade, improve and integrate key European research infrastructures
and develop advanced detector technologies for future particle accelerators
... in line with the European Strategy for Particle Physics”

In this talk we overview the test beam telescope
developed as European Detector R&D Infrastructure
within EUDET and AIDA projects
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EUDET/AIDA pixel beam telescope = HEP community effort

EU FP6 EUDET JRA1 "DESY Testbeam and Pixel Telescope"

DESY (coordination) Universitat Bonn, Germany
CEA, France University College London, UK
Bristol University, UK Universitat Mannheim, Germany
CERN Université de Geneve, Switzerland
CNRS-IReS, Strasbourg, France Universitat Heidelberg,Germany
CNRS-LPSC, Grenoble, France INFN Milano, Milano, Italy
Max-Planck-Society for the INFN Ferrara, Ferrara, Italy
Advancement of Science INFN Roma Ill, Roma, Italy

Max-Planck-Institut fur Physik, Munich, Germany INFN Pavia, Pavia, Italy

EU FP7 AIDA WP9.3 “Precision Pixel Detector Infrastructure”

LPNHE, Paris, France

DESY (coordination) NIKHEF, Amsterdam, Netherlands
Bristol University, UK Oxford. UK

CERN Universitat Bonn, Germany
CNRS-IReS, Strasbourg, France University of Santiago de Compostela, Spain
IFAE, Barcelona, Spain Wuppertal University, Germany
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EUDET pixel beam telescope = high resolution R&D Tracker

6 CMOS pixel detectors (IPHC Strasbourg): Mimosa26 thinned to 50 pym thickness
18.4 x 18.4 ym* - 1152 columns x 576 rows (2x1 cm?)

rolling shutter = continuous readout = deadtime free

@ 115.2 psintegration time/frame — 8.68 kFrames in 1 second for “always sensitive” telescope

Trigger Logic Unit (TLU):

— 4 inputs from PMTs

— trigger/busy handshake to
connect up to 6 DAQ systems

COTS National Instruments Flex RIO
(Vertex-5 FPGA) based solution for
Mimosa26=1x2 cm2 (<20 MB/s)
Mechanical support
based on rigid Al profiles Immediate writing on RAID
~1 pm precision rotation
in horizontal plane (p- screw)

Device Under Test (DUT)
with precise XY/rotation stage

The DAQ components interact via Hard & Soft layers = TLU and EUDAQ
Data reconstruction within ILCSoft/Marlin/ EUTelescope
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an evolving beam telescope within AIDA project

focusing more on the LHC experiments upgrade

" For the LHC detectors R&D
— from 4.34 kHz to ~1 MHz tracks per cm® (Mimosa26 capable)
- improve: triggering (TLU & DUT),
DAQ architecture,
Offline: pattern recognition/ tracking

/ For large detector prototypes need larger tracking acceptance:
= from single to quad Mimosa planes (quad-Mimosa28)——

Adjustable trigger window for small DUT prototypes (~ mm?)
= Region of Interest Trigger by ATLAS FEI4

Mechanical & electrical
support

/’Track timestamping
-  with FEI4 + TLU we can also say when a track entered the DUT (~ns)

(also at the very high track rate)

at the end “Test beam Tracker with 1 MHz/cm? x 1 um x 1 ns track resolution”
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EUDET/AIDA pixel beam telescope, tracking precision

T T b %_ I ‘ ‘ Equidistant telescope setup
P> - / 4 . k) SLAC plane #3 is treated as DUT
£ /Sur'r'ounding volume filled with air, normal pressure, room temperature \ 5 [ ] tracking with 5 planes
_ /‘ g \ D ESY Mimosa26 intrinsic resolution 3.8 um
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— the telescope detector resolution, ) 10 102 10°
— multiple scattering, (beam momentum) p, GeV
— distance between telescope planes There are more
— distance to the DUT (track fit “passive” plane) low energy beam facilities
and their impact on alignment and tracking are well understood. not mentioned on this plot

In many cases the R&D groups revise their DUT mechanics
to get optimal track pointing precision on the DUT
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EUDET/AIDA telescope demand over the years

AIDA

. |

‘06 07 08 09

The EUDET telescope '
— Mimosa26 sensors
CDS, Z5, binary, 18.4 pm square pitch

calender weeks

- the NI COTS readout system
introduced to replace VMEx64

and custom made electronics

to solve scalability issues
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DESY, SLAC, CERN PS & SPS

‘14 yegqr 20152020
AT A A f‘

: AIDA upgrades to EUDET telescopes
Trigger, DAQ integration, offline reco
= TLU, EUDAQ, EUTelescope

CALADIUM (for Carlton, Canada) (at FNAL)

ACONITE (for ATLAS)
DATURA (for DESY)

ANEMONE (for Bonn) (at ELSA)
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2013 — a good year at DESY TB

(up to 3 telescopes simultaniously)

: | ,
/ l',';iii" n 2013
i L — 49 Calendar weeks
NSy s — 123 User weeks in total
1 21 5% Nor-telescope — 7100 test beam hours
| E s — 400 Users in total

DESY-II primary beam at 6.3 GeV
— high availability time (>99%)

— secondary e+/e- at 1-6 GeV
—rates 0.1-10 kHz

eivemRe Sl Test beamin 1 Tesla Solenoid

— new telescope & DUT mechanics
—new DUT colling system
— over 20 weeks in B-field

Top to bottom view on the EUDET telescope sensor
fixtures with a DUT box mounted in between

Many of results obtained at this test beam
shown on this conference
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Test Beams @ DESY, CERN, SLAC — the beam rate challenge

Particle type Energy, N particles length, next
GeV per pulse seconds pulse/bunch/spill
DESY II LINACprimary | @ (prim.) 6.3 <10 | eff~0.040| 0.080 (12.5 Hz)
secondaries et+/e- 1-6 <10° instant >1Us
CERN  PS East (T9) e/hadrons/p |1-15 @ <10° 0.400 33.6

SPS North (H6) e/hadrons/p |5—-205 <10° 49-9.6 | 14-48

SLAC  End Station A e (prim.) 1-15 |1+10' instant 0.2 (5 to 10 Hz)
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Beam structure only on [ms] scale ~ CERN SPS: Complex timing structure on [s] scale
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EUDET Trigger Logic Unit (TLU)

tells the DAQ systems that there was Defined by design
a particle passing through the detector TLU-DUT protocol signals:
active volume and issues a TRIGGER Trigger, BUSY, CLOCK, RESET

To ensure that no triggers are lost by the
DAQ systems the EUDET TLU
provides a handshake mechanism

— every trigger is followed
by a hardware 16 bit counter.

up to 6 DUT DAQ via RJ45
PMT 1-4

CCCCC

The EUDET TLU trigger interface \
has been performing well.... "oafleiit
but we have reached the limits already, 3

so we come to AIDA TLU.
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EUDET Trigger Logic Unit (TLU) — Trigger/BUSY handshake

Scintillators \/
Trigger (TLU — DUT) [ A mo X (e
il *
Busy (DUT — TLU) [
DUT Clock (DUT — TLU) g {_\ e ./ U\
soi |
TLU Internal State Active X Vetoed X Active
tyv1

Signal processing limitations:
— discriminator board ~ 800 ns [ and the PMT pile-up Looks like a very long pulse ]
— TLU & DUT full handshake >~ 1.6 Us

Overall in the final telescope setup = < 100 kHz track rate [pulse generator tests]
System design limitations:

— the DAQ system which keeps BUSY longest — becomes the telescope
bottleneck [compared to LHC DAQ has to wait till the Mimosa DAQ becomes READY ]

(5} AIDA /EE;@ Igor Rubinskiy, EUDET/AIDA telescope for detector R&D, TIPP'14, Amsterdam 11



AIDA Trigger Logic Unit (TLU) — no handshake

more handles to test DUT DAQ efficiency as well

Scintillators U U

Prompt Trigger (TLU — DUT, HDMI only) et — e

ort ¥

Synchrenous Trigger (TLU — DUT) —“.— ___________

Clock (TLU »>DUT) —f  \ [ \ / | I \ [ \ [ \ / \

Spill/Shutter (TLU — DUT, Optional) _IL
I

Busy (DUT — TLU) S

TLU Internal State __ldie X Active . Vetoed Active X Idle

Different w.r.t. EUDET TLU:

Synchronous (shared clocks) interface — Allows higher trigger rate

Higher rate discriminators ( ~ MHz count rate) — Threshold and constant-fraction
— Thresholds remotely controllable.

Timestamps on each scintillator input — More accurate timing.

— Timestamp granularity increased 3.2 = 0.8 ns
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Sofware: DAQ and Offline reconstruction

Changes to the triggering scheme inevitably brings changes to

1) DAQ Software Architecture -» EUDAQ 2.0
— decentralized data storage (multiple files)
— a list of trigger timestamps for every DAQ readout block

2) Track reconstruction — EUTelescope 1.0
— merging of data streams late — at the level of Pattern recognition
— fundamental changes to the reco: TGeo navigation between planes,
General Broken Line tracking library
(benefiting also from the built-in Millepede Il interface for alignment)

more details in the backup slides and on the poster
by Hanno Perrey “EUDAQ and EUTelescope: Software Frameworks for Test

Beam Data Acquisition and Analysis”
Section: Experiments: 2a) Experiments & Upgrade
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AIDA telescope extention: ATLAS FEI4 module and readout

ATLAS FEI4 telescope arm (1-4 planes) provides

— flexible triggering = Region Of Interest (next slides)
active area 16 x 20 um”

— every pixel contains timing information @25 ns resolution
FEI4 pixel size 50 X 250 ym?*

A standalone FEI4 arm was tested as well

see T.Obermann Thesis BONN-IB-2012-14
“‘Development of a test beam telescope based on the

ATLAS front end ASIC FE-14" :
u niversitétbonn
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ATLAS FEI4 based modules can be built into a telescope (arm) of it's own type
as any other type of HEP detector: pixel or strip or other.

What extra functionality can FEI4 chip provide in test beam infrastructure?

VD,

vDhD, Column 1 LD
% AR
-} ]

Charge sensitve Column 0

preamplifier

Injection |"
— REEL HitOr,pixel 1
—© Discriminator %_”» -

circuit - -
time pixel

CF
4”7 | stamp _ address —
y /7 memory
[ ’ .\ j [ — T digital HitOr.pixel 2 ”— ”J
‘ . read-out part ]

i -
Pixel Circuitry - Hitor v V
— Constant (adjustable) current feedback pre-amp
— Discriminator with adjustable threshold ?

Cols 2,3 Cols 4,5

— Circuitry to measure Time over Threshold overall HitOr
— Analog and digital injection points for calibration |

e
VDD

Matrix circuitry
Each pixels discrimator output
is or-ed together

HitOr: Is high if one of the activated pixels sees a hit (low otherwise)
Length adjustable with threshold and feedback current
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EUDET/AIDA pixel beam telescope, FEI4 modules [SelfTriggered]

Single FEI4 Module Quad FEI4 Module

\OOOOOCJ

pr_-1aB'SCC V.1 "

PereeeeeeReeeeeODn
000000000

-y

Single sensor (4x size) + 4 FE-14 on it
— all DATA cables x4
! The default PCB layout missing HitOr LEMO
LEMO HitOr signal (SelfTrigger) —ifany =~ — redesign and production (IFAE, Bonn)

. ] 2
pixel in the predefined mask is above Active area: 33.6x40 mm
threshold. Active area: 16.8x20 mm? Foto by Andy Blue from recent ATLAS PPS Testbeam @ SLAC

7
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FEI4 as Region of Interest plane - Configurable Trigger window

FEI4 module pixel mask

— black area is SelfTrigger Enabled
— the FEI4 SCC connected to the
TLU replacing one of the PMTs,
Software tunable Trigger area

— Region Of Interest (ROI)

Mimosa26 .vs. FEI4 overlap and hitmaps

- E13

B EUDET Telescope Online-Monitor 1.0betad

H X% « o @ [13 MIMOSA26 0 Raw Hitm MIMOSA26 1 Raw Hitmap
. [l fiures pabiOEAzE o | . [l fiurens PaRAOEACE 1 |
£ Eniries 1|:IT-'I:I'-'G > | Endries 108429

Turned out to be a very useful feature for small prototypes (few mm?) beam tests
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EUDET/AIDA pixel beam telescope, FEI4 modules
X .- i &R

l\\\\J;
“\
N
l\'.—-—
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Non-tracking
AIDA telescope
infrastructure
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Additional AIDA Test beam infrastructure, DCS and CO2 cooling plant

AIDA DCS (by Wuppertal Uni):
CANbus cable

— HV ISEG crate
— Software control
— up to 16 HV channels
— (new option HV & LV Wiener)

AIDA DCS PC [N

Ethernet
cable

— BBM

— temperature, humidity
readout and logging with 10 second
intervals [tunable]

Control room

Development goal Traci-1 (ATLAS SR1 & R&D, LHCb R&D)

O
)
c

ke
)

0
=
=
©)
O

(lead by NIKHEF, CERN); Traci-2 (Uni Ge, CMS R&D, KEK for ILC-TPC R&D) - Foto

Traci-3 (AIDA) — commissioning in the next months

portable laboratory cooling unit

e Cooling power 100 to 250 W |
e Temperature range -40 to +20 C |
* Turn key

* Very simple to operate “fridge like"

© AIDA Igor Rubinskiy, EUDET/AIDA telescope for detector R&D, TIPP'14, Amsterdam
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The AIDA telescope to be commissioned in November 2014
(end of AIDA in January 2015)

- quad planes with Mimosa28 and FEI4
- TLU and EUDAQ coping with 1 MHz track rate

What next?
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Looking forward to Horizon-2020 (AIDA-2)

AIDA-2 Transnational Access (TA) package

Work related to the CERN and DESY test beams.

Maintenance of the infrastructure that has been developed for test beam
needs within EUDET/AIDA projects.

The AIDA telescope completion has been scheduled late in the AIDA o
project, there is no usage experience to identify the upgrade objectives
(mainly for LAT sensitive planes, likely to be funded by other means)

Proposal being submitted ... now
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Final remarks

The EUDET/AIDA telescope is in growing demand from the HEP community.
The upgrades are driven by the community demands and efforts equally.

The EUDET telescope(s) will be upgraded to be capable of managing up to
1 MHz tracks / cm? (1 um & 1 ns) which will make it into the AIDA telescope
— tests at PS & SPS CERN from July to November 2014.

The Large Area Telescope arms (Mimosa28 and FEI4) are scheduled for
November test beam at CERN SPS.

For more information please visit

— http://Ibeam-telescopes.desy.de get updated on the hard- and software status
— poster session “EUDAQ and EUTelescope software” by H.Perrey
— workshop at DESY (next slide)
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I ”j'E'SY 'B21-24, CERN, SLAC, low energy ‘beams .
R I
; erétlng in Bfleléls m'&'ﬂ'anlcéf setup, cabll_gt al_,bﬁ‘ﬁ‘-e-nﬁgia‘:k"lﬂ S

s

Testbeam data analysis£00lS. e S EE—
_Tracking and Alignment 3 : e :

Examples of mterestlnglchattﬁgmg mtegr ions
Simulation of pixel dewces an_d:thelr behawo in
- TCAD, Geant4, . == -
- alternative tools/wrlte your own

Tutorials = : - =

- Data analy5|s with EUTelescope
- Alignment Tips and Tricks -
- other tools =
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TIPP~ 14 poster session

EUDET/AIDA software overview

more details are given on the poster
by Hanno Perrey

“‘EUDAQ and EUTelescope:
Software Frameworks for Test Beam
Data Acquisition and Analysis”

Section:
Experiments: 2a) Experiments & Upgrade

more on the transition
from EUDET to AIDA
on next few slides

The EUDET Beam Telescope
= ] 1 . =
i

To e ffcetrvely study funme tracking dovios in o
testheam, o beam elescape B typically used to
provide ke racking information.
The molvation far e FLIDET high-mesohstion
preel Elescope was to design an easy-to-ae
srstem with well defined miorises lowing
test beamn shudies on & shart tme scake.
Since the frst EUDET teloscope ws used m
beam iests i 2007, B has become the primary
beam toal for many groups, largely due 1o 1
precise patnting meclution of ~ 2 g, mitble
ratiom and DAQ miegration capabliibies.
or the Ekescape to deliver this excellent per-
farnsance, bwe saftware packages play s cendzal
ol

= FUDALL, o multi-platform data scquisi-
Hom systemn fhat allows camy micgration
af the dovie-undes et and

= ElTekscape, & bbrary that provides the
tnols for the spatial Teconstnaction. of par-
Hicke tracks and the final dats analysis

Bamd on the EUDET kbescope, 2 next gereTa-
ton dewiee 15 deve loped within the E

AIDA projet to betier fulfll the evohing -
quimments of the ner commaraty. It will pro-
vide over two onders of Teagnihade
FET T2ies of up to 1 MHe, procise th
in the sub-nanosecond fange, and lage-ama
sensar plancs of & x Sem® by

= mplacng ore arm af MIMOSAzS sersors
with MIMOSA 28 quad plancs
= moe challenging (offine) alignment
b higher data rates

= imuing ore MIERET per partice with syn-
chrorous docks between davies
= procte Hene stamping meguied

=% multiple trggers per device madout
= high data rakes

EUDAQ and EUTelescope

Software Frameworks 1
for Testbeam Data Acquisition and Analysis

From EUDET to ATDA

@) AIDA

EUDAQ z.0— A Flexible High-Rate Capable DA Q Framework

EUDAL allows the casy (but aptionsl) inbegration of the
dovice under st and 1 DA min the wlescope date
stream

= madular design, camponents commmica via TCP/IP
= RmnControk antral suthority, provides U1

- DataCalloctor: stares data to disk

- hardwame ieraction through wer pravided Producrs

EUDAQ 2.0 s DAQ for the Mph raie ATDA tekescope:

- avalding [/0 bottlenedr
ehwalee bebwaen local and,’ e ceniral data storage
= extended data format sioring tene stamps
and multiple riggers par devie madaut
= mare Bevible online verificstion and monitoring -
= mow data format 18 backward compastbie koplrg st
ing Producers warking
- scriptable nterface ustng Python

EUTelescope 1.0 — A Powerful Toolset for Track Reconstruction

- anet of procsors based on [LCSalt’s Mastin fraework
~ provides boals for chskering, slgrasent,
track teecmstrisction, and dats snalyss

Hanno Perrey,

on behalf of the ATDA collaboratiom for the TIPP 204

=

Mew in the upemming 10 ke

- tracking ustng Goreral Broken Lines (G
takdng o secount scattering due bo usterial
- aligrovent using dimet mberfae to Millope do 1
= mew germetric cluserng algorithm
allowing genertc pivel shapes and combinations
5 Feamctry cone based on ROOT-TGeo
- custly allows tierative shgravent sersiegy
» miproved usability and optimized run e speed
« sutled for mmediate affline-analysis
after anbine metgmg tn EUDAC:

Continuous Operation Needs Active Development

= Incressing number of tekscopes in pe shee 2,
Frow ingy mer base with cvohring naeds
= exiending st st and & =g kgocy code
= focizs o the needs of the telescope wseTs ..
~ documentation, examples and anlin foram
- reguler and maintained rekaes
- easy setup: selicontatred installer (EUTdescope), L4
no additional dependencics (FUTDAQ) 1. i
— tested 1o run ore i
major Linmpe destrtbutians (ELMblke scope. EUDAC)
aswell o 05X and Windows (EUDAC) 3
= . but make ey to fain in ss o developer! i
- development in close collsboraton -
with varions contribubors 1.
— open source code maraged with gty GitHish A
- sutomaied rghty mgmssion kst
o erauTe stabdity and continued validity of resalis

* Prepate DA and Analysis ksl
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Tty cxpa or gl b weds with mped b nack

Visit our website and join our upcoming workshop!

From Jare 3oth to fuly 2nd 2014 we will have a workshop on Bemwe Telescopes E
and Testbesmms for Detector RELD at DESY. The workshop will cover a wide
Tange of tophes mlaied o iools raeded for defector stidies. in testheams
end abms at bringing together both evperts and reweomers o the Beld.
For mome informetion see beam-telescopes. desy . de

%
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... pixel beam telescope = R&D Tracker, DAQ

https://twiki.cern.ch/twiki/pub/MimosaTelescope/EUDAQ/EUDET-Memo-2010-01.pdf

: o /Producer L ) Data Collector 1
EUDET 1.0 DAQ shared library and binaries = - o
— Windows 7 (MSVS, default), Linux, MacOS /Run Control\ - .
— an integration layer for other DAQ systems B [>@
— Modular design, communication over TCP/IP ERE— [—itjrwi]
RunControl: central authority, provides Ul | == : == e
DataCollector: stores data to disk (Data Collector2 | '3
Producers engage DUT DAQ s TP L[ Recaie asta
— bottlenecks: > N (o] J /Producer 2 N \[sm;?; jg@
— single central data collector (DC) T (commansrocmer ] = )
— One Trigger by definition is S Read autccp m
— one Producer Event = DC Event >;nd ' s . ~
— Online Monitoring for every event .\ Event Merger
\ (oo ) J
7
i [Log Collector (o= } m Do e
N "_ = e J
| EETH = T \_ =/
DAQ for the high-rate AIDA telescope:
bottlenecks being sorted out:
— optionality = local and/or central data storage
— extended data format storing time stamps [DUT DAQ]
— backward-compatible to EUDAQ 1.0
— multiple triggers per device readout [AIDA TLU]
— more flexible online verification and monitoring
New Producer Interface (scriptable, Python)
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... pixel beam telescope = R&D Tracker, Offline Software

Reconstruction Software EUTelescope highlights

— based on [LCSoft/Marlin framework and LCIO data format
— generic implementation of data processing: clustering, alignment, tracking
— new implementation of the telescope geometry

—relies on ROOT::TGeo as
major construction block TYBEERIEN D SRcRE
and benefits from built-in methods: (MARS-id )
MARS
(1w @)
— new generic clustering algorithm
* (TGeo neighbor search) [ListoMiaterials | 44
. . . ListOfShap materials
* allowing generic pixel shapes MARSbox | and
. . b shapes ...
— navigation from one volume to next one: e
- wire cylinder
* fetch next volume ID _ball sphere | then
. . head box volumes ...
by global 3D point coordinate eye - composite 12)
* Track incidence with next volume surface, |= _ o
H H . M transformations
* Track direction tilt to the volume surface Ll
— coordinate system transformation iehe 2
* Global frame & Local Measurement eye wele2 .
nose -n ListOrvolumes
mouth - m MARS, guy,
body -b antena, head and finaily
arm -arl, ar2 eye, nose, mouth nodes.
leg -11,12 body, arm, leg
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. pixel beam telescope = R&D Tracker, Offline Software 2/2

Reconstruction Software highlights (continues)

— General Broken Lines (GBL) for tracking and alignment via Millepede-||
— implementation benefits a lot from new Geometry model
— with new Geometry accurate description of all inactive material

— more realistic Chi2 of the tracks for low energy beam
— XO map of the DUT

The result of the track fit now is a collection of track points (hits) on every scattering
plane. Every track point contains X,Y (local, module frame) and incidence angle to the
volume surface normal
—  basically this is all we want to know
about a track at DUT surface to match Cluster info.

Free way towards grazing angle test beams (high interest from RD50, ATLAS)
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Couple more items on the test beam infrastructure:

Common DCS (Power, Climate control)

CO?2 Cooling plant
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EUDET/AIDA pixel beam telescope, AIDA DCS system

AIDA DCS:
— HV ISEG crate
— Software control
— up to 16 HV channels

CANbus cable

AIDADCS PC [P

— BBM (by Wuppertal Uni)
— temperature, humidity
readout and logging with 10 second

intervals [tunable]

Ethernet
cable

Control room R — —

A copy of the system prepared for ATLAS with
both HV and LV powering modules and
DIM Software Module for Remote Control
(operational at SLAC)

— can control and readout via a script(!)
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Couple more items on the test beam infrastructure:

Common DCS (Power, Climate control)

CO?2 Cooling plant
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AIDA coollng plant as test beam mfrastructure




AIDA cooling plant as test beam infrastructure

Development goal: v . |
Lead: [VHY] .'
OINDEEF

Portable laboratory cooling unit )
p a rt.n ers: & (S)Ifiﬂfﬁeld. _ Istituto Nazionale
L Turn key UNIVERSITY OF E&'d UNIVERSITY OF

e Cooling power 100 to 250 W New P Ty INFN
* Temperature range -40 to +20 C — i Fisica Nucleare

. e SIS & LIVERPOOL
* Very simple to operate “fridge like

Traci overview (cooling with CO )

Traci-1 (ATLAS SR1 & R&D, LHCb R&D)
Traci-2 (Uni Ge, CMS R&D, KEK for ILC-TPC R&D) - Foto

Traci-3 (AIDA) — commissioning in the next months

* prototyping prototype, improved control system

* Improvements will be made towards serial production
* Focus on improved pumping concept (also smaller)
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Setting up in the End Station A hall (test beam area)

ACONITE

ACONITE
copy of the
AIDA DCS
system:

Y —HV, LV
— temp,
— humidity
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Glasgow

DESY testbeam By

Andy Blue
Trigger is from a scintillator attached to 1st telescope plane
- Only a fraction of coverage of 1 CMOS chip

Hit map
| Entries 48820 |

- . .220
140 : . ' ‘ 200
120 — i — 180
- L) —eo
100 et
™ e .140
80 - ' 120
Quad - R
60
Module - — o
40— 60
End of i o 40
Column ROC1 ROC3 ' 20 [—
Logic E o ‘ S 20
1 0 R I S N S R NS SR SRR SR ST R 0
0 100 200 300 400 500 600
" ROC2 ROC4 1 .-
Long —» : Scintillator,,, .,
i pixels 1 End of . Entries 33714
Column A

coles——————Grow

Logic

H
. PR I TR T 0
drawing by Kate Doonan Reference
sensor
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Glasgow

SLAC QuadFEI4 test beam By

Andy Blue

3 different positions of interest
- Use automated stage to change position of beam
- Beam size of ~2x2cm (Perfect size!)

Hit map in the detector local frame of reference
40 HitHisioLocal 21
" i : R T Erilries 116382
Mean x 1466
Mearn y 18.33
RAMS x 5.582

Hit map in the detector local frame of reference
40 , — , — HitHisloLecal 21

Hit map in the detector local frame of reference
a0 HitHistolocal 21
' e 25137

‘| Mean x 7.518

35

- | Meany 19.44 1o 15 20
RMS x 5772
RMS y

7.7 a0

25

TTTET T

20

TTLT

Con

P B R R
0 5 0 15 20 25 0 0 0

. o . o
G AT e e T L L A

0 15 20 25 30

However, due to beam pulse structure — no clear telescope print is seen in the DUT alone plots

=)

40
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