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Reminder: current “standard” AHCAL
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Reminder: current “standard” AHCAL
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Reminder: current “standard” AHCAL
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Reminder: current “standard” AHCAL

Each single tile must be
wrapped In reflective foll.

Reflective foll cut by laser
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Reminder: current “standard” AHCAL

Each single tile must be
wrapped In reflective foll.

 Each tile must be placed
iIndividually on the HBU.

- ——

—
-

* Can be automated but... Reflective foil cut by laser
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Reminder: current “standard” AHCAL

Each single tile must be
wrapped In reflective foll.

Each tile must be placead
iIndividually on the HBU.

e Can be automated but...
* Not so simple,

2018: large scale prototype
> 150 boards
> 20 000 tiles
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Each tile must be placead
iIndividually on the HBU.

e Can be automated but...
* Not so simple,
e dead area between tiles.

2018: large scale prototype
> 150 boards
> 20 000 tiles

29.65 mm : Reflective foil
—

30.15 mm
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Megatile concept

* Build one single 36x36 cm? tile.

smm (TiO2 + Glue)
« Segment it with optical insulation: VL /\ 4
reflective glue with TiO2.

Optical Trench
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Megatile concept

BU”d one Single 36)(36 sz tlle - — Op_ticalTrench

(TiO2 + Glue)
Segment it with optical insulation: v /\ 4
reflective glue with TiO2.

Put large reflective foil sheet L \

dlreCHy Oﬂ HBU 3mm C()E,t(;C;LT(;TS:? Reflective Foil
(with laser-cut holes for SIPM) . A

Air gap (30 100 er) 0. ..ot ,;:'.-,- ........... . -
to ensure total reflection.

Calib LED

 No change to SiPM:
e Same HBU
e Same electronics boards

e Same readout
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Megatile concept

BU”d one Single 36)(36 sz tlle - — Op_ticalTrench

(TiO2 + Glue)
Segment it with optical insulation: v /\ 4
reflective glue with TiO2.

Put large reflective foil sheet L \

dlreCHy Oﬂ HBU 3mm C()E,t(;C;LT(;TS:? Reflective Foil
(with laser-cut holes for SIPM) . A

Air gap (30 100 er) 0. ..ot ,;:'.-,- ........... . -

Calib LED
to ensure total reflection.
 No change to SiPM:
e Same HBU
£ ~ No dead area! * Same electronics boards

& Easier assembly. * Same readout
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Megatile concept

 Dimple shape: already optimised for single tiles.
* Irench angle;

* Optimised for light-yield using simu.
* Angle = 30°, minimal dead area.

» — High light-yield =~ as single tile <&

. Glue + TiO2 dependency (last year).

-
o
-
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https://agenda.linearcollider.org/event/8213/contributions/44357/attachments/34778/53708/191001_CT_measurements_overview_v5.pdf

Megatile concept

 Dimple shape: already optimised for single tiles.
* Irench angle;

* Must be careful with air gap:
* [oo large — optical cross talk.
e Simu: 3.5% for 100pm.

* Optimised for light-yield using simu.
* Angle = 30°, minimal dead area.

» — High light-yield = as single tile <&

* Glue + TiO2 dependency (last year).
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The Megatile experience

Cosmic test stand @ Mainz

* Project started in 2017.

 Already 7 prototypes built with i o e — —— s

continuous improvement.

* Only current status presented here,
not the evolution.

* Continuously tested in cosmic test
stand @ Mainz.

 Already 3 test beams @ DESY.

0 ] 3 4 #5 @

2017 2018 2020
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Megatile: a promising concept

* High light-yield = 32 p.e.
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The Megatile experience
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Ihe Megatile experience

Edges cells
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First challenge: low light-yield for edge cells

Light vield:
» ¢& High and uniform ir

(as for wrapped single
* Edges: ~20 p.e.

Reason:

1les)

the center ~32 p.e.

o & Coating of edges is technically difficult.
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First challenge: low light-yield for edge cells

- Light yield:

» ¢& High and uniform ir
(as for wrapped single

* Edges: ~20 p.e.

e Reason:

the center ~32 p.e.

1les)

o & Coating of edges is technically difficult.

e Current workaround:

* Adhesive reflective foil on the edges.

* Not easy either.

* Limited improvement.
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Flrst ChaHenge low tht vield for edge cells

wew:
varnished 1
Not varnished (retlective foil)
* ldea: spraying of TiO2 varnish on edges.
 Two different commercial products tried over the summer:
* First tests in cosmic bench: results on next slide. |
varnished 2

* Also tested in August test-beam @ DESY (analysis ongoing).
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First challenge: low light-yield for edge cells

. G I

1.080 = 1.046

I

0.988 E 1.052

m

1.020 ; 1.043

1.005=0.998 0. 951 1.021

0.93150.953 1.100 1.035 1.001 0.994 0.951

A B C D E F G H | J K L

w O O

>

* Light-Yield result for the same Megatile, * Improvements on light-yield:
before and after varnishing the edges e\\\\\ 15-25% for edges
of the top and bottom-right quarter \\\ 35% for corner

(different varnishing products). - uniformity within 10% of central cells!
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First challenge: low light-yield for edge cells
/‘Varii;sz1

* Qualitatively similar results:

e <Varnish 1>:0.73 £ 0.05 = 0.88 + 0.06 "
e <Varnish2>:0.77 £ 0.07 = 0.96 = 0.09 J

 Second varnish used in for all edges of
prototype under test in August test-beam

F . .995 1.080 =1.046

* Varnishes ongoing microscope study:. -
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TiIO2 granulate:
grain size impacts
absorption/reflectivity
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« Improvements on light-yield: varnish 2
15-25% for edges
35% for corner

AFM picture of TiO2 glue . . o
uniformity within 10% of central cells!

M. Jourdan & S. Prakash (KOMET Mainz)
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The Megatile experience
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Ihe Megatile experience

Alr gap
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Second challenge: TB/Cosmics X-talk difference

Cross-talk in cosmic stand
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* lest beam:
Up to 15%
Large variations
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Second challenge: TB/Cosmics X-talk difference

Weighting | || .
aluminum plate Trigger HBU H
o N
Reflective foll

e
H
* Due to air gap:

* Cosmics bench setup is vertical. —_—
e Jest beam is horizontal.

Cassette
(reflective foil)

Beam telescope

"

o Currently, air gap size is not controlled.

MT+HBU

Movable stage
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Second challenge: TB/Cosmics X-talk difference

e Currently, reflective foil not attached to the Megatile (but to structures)
* Proposed solution: add some glue lines on top of the megatile

new*

Air gap not controlled L — Reftlective foll

Optical Trench

e /—\ (TiO2 + Glue)
4
A/

/ Glue Reflective foil

7a \\ /49_

Optical Trench

3mm Not to sca/e//—\ (TiO2 + Glue)
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Second challenge: TB/Cosmics X-talk difference

* Currently, reflective foil not attached to the Megatile (but to structures)
* Proposed solution: add some glue lines on top of the megatile

- |Air gap not controlled — Reflective foll ! RALll i mmy et on plexiglas

new

3

Optical Trench &
(TiO2 +Glue) /7 j

LI e DECARSYICH G = 22

Reflective foll

Optical Trench V',
(TiO2 + Glue) £/

* Jested on dummy, then applied on prototype #06.

* Tested in TB in August: data analysis ongoing.
* Mechanical design being improved.
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Conclusion

 Light yield as good as wrapped single tile.
 Reasonable cross-talk.
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Conclusion

 Light yield as good as wrapped single tile.
 Reasonable cross-talk.

» Gluing reflective foil is not enough.  |Lack of control in vertical position

e Solution: varnish with TiO2 mixture. « Solution: foil gluing directly on megatile.
 Promising results from cosmics data!  Jechnical issues almost solved.
 Analysis of test-beam data ongoing!  Analysis of test-beam data ongoing!
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Ongoing and future work

* Prototype #6 with edge coating and reflective foil gluing test-beam in August @ DESY:
* Analysis ongoing...
 Check light-yield improvement on edges (all edges varnished).
 Check cross-talk difference with cosmics (foil gluing).

* Check tile response uniformity
(successful telescope data taking).

* Prototype #7 being prepared for test-beam in October @ DESY:
 Choice for edge coating under study.
* Try foil gluing on both sides.
 Better mechanical realisation than #0.
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Ongoing and future work

* Prototype #6 with edge coating and reflective foil gluing test-beam in August @ DESY:
* Analysis ongoing...
 Check light-yield improvement on edges (all edges varnished).
 Check cross-talk difference with cosmics (foil gluing). Single tile uniformity

* Check tile response uniformity A
(successful telescope data taking).W
MPP"MUﬂiCh

* Prototype #7 being prepared for test-beam in October @ DESY: % mm
 Choice for edge coating under study.
* Try foil gluing on both sides.
 Better mechanical realisation than #6.

arxiv:1512.05900
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