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~  CMS Calorimeters in 2035
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A Radiation damage on PbWO, crystals and plastic scintillators

forces replacement of endcap calorimeters

I Barrel calorimeters will only require replacement of readout electronics
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@@ Challenges

TRYLAS
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Si-only layer
Sensor thickness optimized
vs radiation hardness

B

Limit between
3001 and 200
sensors

Outer Radius
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Mixed Si-scintillator layer

Boundary optimized vs radiation
hardness

Scintillator too in cold volume (-30C)
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Hexagonal Module design: S‘“‘““’“"‘“"'a"\
Glued stack of: Kk roolbmicnad=.
Se n S O r, Cu cooling plate /—
Baseplate
60 module Close up of

prototype wirebonds
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Silicon Sensors

Ryrpr n-on-p sensor
current baseline A Hexagonal sensor geometry
| Largest tile-able polygon; maximize
use of circular wafers
A Design goals

I Sustain 1kV to mitigate radiation
damage

I Good S/N for MIP at the end of HL-
LHC run period

A Expected total dose and radiation
fluence: ~100Mrad and ~10*¢ n,,/cm?

A Current design

I 8-inch sensor, 192 1cm? cells or
432 0.5cm? cells

I Small-size calibration cells for
single MIP sensitivity
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A Photosensor (SiPM)
mounted directly on tile

I Direct collection of
scintillator light

I Tile wrapped with
reflective cover

I Central dimple in tile
optimizes light collection
A Cosmic-ray runs with
prototype assembly
I CALICE AHCAL

prototype (similar
structure to CE-H)
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A Requirements
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Event Displays
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Energy Linearity

cell energy > 4 MIPs,
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A Sum of fitted pulse amplitudes over all cells in all layers
I Pedestal and common-mode noise subtracted
I No weights applied: room for improvement
A Good energy measurement linearity
I Ongoing analysis of 100-300GeV hadron beam results
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A CALICE-AHCAL prototype
I 12 36x36cm? layers; 144 3x3cm? scintillator tiles; 74mm steel plates (=51 )

A 300GeV pion test beam
I Online monitoring data with preliminary calibration

I HGCAL and AHCAL integrated DAQ
I Clear MIP peaks visible in shower
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Cold Scintillators

BC404 Overlay [All temperatures]
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A Pulse shape and timing A Radiation damage does
unaffected by temperature not preclude usage
I Tested down to -180C I Lower temperature slows
(scintillator in liquid annealing, without affecting
nitrogen) permanent damage
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1; ). Radiation Damage (1)

L (d) exp({d/D9J: dose, D: dose constant | A Radiation damage

per unit of

Integrated dose)

Increases at low

dose rates

I Oxygen diffusion
drives the dose-
rate dependency
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