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ATLAS ITk project

expression of interest
of the CZ group

Participating institutes:

Institute of Physics, Academy of Sciences (IP ASCR)

Charles University: Faculty of Mathematics and Physics (CUNI)
Czech Technical University:

- Faculty of Nuclear Sciences and Physical Engineering (FNSPE)
- Institute of Experimental and Applied Physics (IEAP)



Group experience and activities (1)
+FE chip design:

Experience, current activities:

- design of analog pixel front-end (M.H. during his stay at Bonn University)

- active work in RD53 / responsibility for the design of specific blocks
Contribution to ITk: participation on the R&D of the FE chip (IP ASCR, FNSPE)

+Module assembly & testing

Experience:

- Participation in all stages of assembly and testing of the present ATLAS Pixel
Detector (IP ASCR, FNSPE)

- Testing and responsibility for QA of the endcap modules of the present ATLAS
SCT (CUNI, IEAP)

Contribution to ITk:

- Testing and QA of the endcap strip modules (CUNI, IEAP)

- We are investigating the possibility of modules assembly (wire bonding, gluing,
etc.) at CZ industrial companies. We started already basic evaluation of the
technological steps (IP ASCR, CUNI, FNSPE, IEAP)



Group experience and activities (2)

<+Sensor testing & evaluation:

Experience:

- Participation in design and testing of sensors of the present ATLAS Pixel
Detector (IP ASCR, FNSPE)

- Testing of sensor modules for wheels of the present ATLAS SCT (IP
ASCR, as a member of the Geneva cluster )

Contribution to ITk: participation in sensor testing & evaluation, both strips

and pixels (IP ASCR, FNSPE)

<Radiation hardness tests

< EXxperience:

- Participation in rad hard testing of different components of the present
ATLAS Pixel Detector (IP ASCR, FNSPE)
- Participation in the activities of RD50 (IP ASCR, CUNI, FNSPE, IEAP)

Contrlbutlon to ITk:
- Irradiation and evaluation of sensors and FE chips (IP ASCR, CUNI,
FNSPE)

- Beside of standard Collaboration irradiation facilities, we can also use a
powerful Co60 source and nuclear reactor, both close to Prague



ATLAS LOI ITK Layout

® Strip detector

@ 5 barrel layers, 7 discs EC,
“stubs”

@ short strips (23.8 mm) and
long strips (47.8 mm)

@ 193 m?2 with 74M channels

In numbers:

@ 854 half-staves and 448 petals

@ 11141 barrel and 8064 end-cap modules
@ more than 200000 readout chips

@ 74M wire bonds
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® Cooling: baseline is C0,, with
temperature set by pixel system

® End Insertion: ease of assembly
and access

® Support Structure: thin CF barrels,
with brackets, simpler preparation
than with single modules
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ITk stripy a CR

- ITk kolaborace uvita, kdyZ se CR stane jednim z mist
vyroby endcap modult a vyrobi 1000 modulu

- Jde o0 vyrazné rozSireni Cinnosti, které Praha odvedla v
ramci vyroby vnitfniho detektoru ATLAS:
- 2003-5: sensor QA, QA 400 modulu, pixelové detektory
- 22017-197?: sensor QA, skladani + wire bonding + QA ~1000

modulu

- Pixelovy detektor (pravdépodobné ne vyroba)

- Diskuse na toto téma zahajena mezi FZU, UK, CVUT,
ZCU Plzen, zdjem mé i Uko Bratislava

- Zatim neni k dispozici vybaveni ani nutny personal



Module Production

Hybrid QA @ All steps in a rather clean room (class 10007)
Clean room equipment, suits, shoes, hair

50-70 m2 Labor (clean room)

e Air conditioned

¢ vacuum system (1000I/min 2cm
diameter -> example G5 wire bonder)

* pressured air - absolute oil free and
dried 5-8bar

* Nitrogen

* Clean air (-70Grad)

e Space for storage
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L
Stoji to za to?

+ITK je dominantnim ukolem
upgrade. Nepfripojime-li se
zde, pravdéepodobné se na
detektorové modernizaci
budeme podilet jen marginalne

< ZkuSenost z ATLAS fika, ze
zakazky Ceskych firem byly
prakticky vyhradne ziskany
diky aktivnimu zapojeni
fyzikalnich pracovist.

<-Cast prispévku si muzeme
odpracovat

<-Porizené vybaveni a lidsky
potencial vyuzitelny v dalsich
projektech

<-Pozitivni efekt pro ziskavani
prostfedku i outreach




Dekuji za pozornost



