G? A P P Inclined (pixel) layout optimization ;

Remi Lafaye, Sdarka Todorova (for LAPP ITk simulation group)

LTF inclined layout design (InclBrl4) a spin-out of extended layout (ExtBrl4).
Neither barrel nor endcap ( rings ) optimal (material->resolution)

As a first step, we optimize the 2 innermost barrel layers by removing duplicate hits
( while ensuring hermeticity wrt primary vertex at [0,0,150] )

Average hit rate per layer ( geometrical , for modules positioned at z>0 )
Hit rate wrt.[0,0,150], L0:18x(4.5M2+17M1) Hit rate wrt.[0,0,150], LO:16x(5M2+8M1(W1/W2))
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0! Optimized : 16 staves possible when alternating
single- and double-chip wide modules

default IncBrl4 : not quite hermetic at z=150mm [




The innermost barrel layer can be covered with
16 staves alternating single- and double-chip wide modules

10 flat M2 + 2 x ( 8M1 /W1+W2 )
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22-24 chips (16 mm wide ) needed to cover LO for inclination of 56°- 90°
If not : 18 staves with larger eta overlaps -> more sensors



Comparison of layouts in Rz projection (all hits)
- keeping the stave length for the moment ( stave/tilted ring )
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Next : rings/endcap

too many hits ( even after removal

of multiple barrel layer hits )

-

sensors not covering forward
region
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ID volume not used optimally : last space
point should sit close to ID/Calo boundary !
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Space point distribution for n>3.9 ( 10 GeV u simulation)




Barrel transition flat -> inclined

* Cannot avoid multiple hits
( hermeticity w.r.t. -150 mm <z < 150 mm required )
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... need to optimize : radiation thickness increases locally but total
number of modules ( and services ) decreases towards the end of the stave
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Multiple hits around transition flat->inclined Hit rate wrt.[0,0,0], LO:16x(SM2+8M1(W1/W2))

Average geometrical hitrate wrt origin

..and wrt z=-150 mm
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LO radiation thickness [XO0]
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“heavy” local supports :
-> needs detailed evaluation
( local material excess w.r.t gain in the
forward region due to less modules
serviced )

“light” local supports :

_ -> ok
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.. further optimization ... the transition region — with multiple hits
— can help to cover gaps in outer/strip layer coverage
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Guiding principles ( for discussion )

* 9space point coverage ( everywhere ? )
* minimization of pixel material ( -> reduce cost, improve resolution )

* ensure minimal overlaps ( phi / eta ? what about gaps in flat barrel
region?)

* adjustable barrel-endcap boundary ( inclined modules
can be mounted on staves or tilted rings )

Inputs needed :
- size of module (smaller is better) , sensitive region
- material estimates (limits)
- most probable solutions ( cabling, local supports, acceptable inclination )

Question :
- is the decision about 2 insertable layers final ? It would be
better to replace 3 layers ( to ensure precise measurement )






radiation thickness [X0]
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Idem for second layer (L1 ): position of modules derived
from the optimized coverage at z=15cm

InclBri4 optimized
Hit rate wrt.[0,0,150], L1:18x(5M2+18M1) Hit rate wrt.[0,0,150], L1:18x(7M2+11M1)

end of stave ( z=1250 mm)

1/23/17 LAPP ITk meeting 12



=0

w.r.t. z

-150 mm

| w.r.t.Z

0.5

Hit rate wrt.[0,0,0], L1:18x(5M2+18M1) Hit rate wrt.[0,0,0], L1:18x(7M2+11M1)

L miad d d d
Il |

o ) | abkrl A dd

i e d A d
Il |

| I. abkrd ddd .
il
1 2 3
Hit rate wrt.[0,0,-150], L1:18x(5M2+18M1) Hit rate wrt.[0,0,-150], L1:18x(7M2+11M1)

) e

| bl ™



