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Modern particles design scintillation calorimeters

How it works?
Sampling calorimeters Fine granularity calorimeters

Passive absorber
l | Shower of secondary particles

— ﬂ ﬂ .
Incoming particle
—_—
)

1]
Scintillator
Calorimeter examples: Base calorimeters components: = 7
- Sha_ushlik - absorber
- Calice - scintillators (organic, inorganic)
- SPACAL - reflector




Fine-granularity scintillation modules PS (polystyrol) based
and how to make them:

Classic manufacturing technology: Technology optimisation:

prototype SuperFGD Creating scintillator matrix
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Capability to create big fine granularity scintillators,

Which contains up to thousands elements, united into
one solid module;

x Too challenging to drill holes for WLS fibers @ 1,5 mm
and few cm length.




Construction from separate scintillation matrix exclude The developed technology

the necessity to drill long holes o o
significantly simplifies the

detector production and

assembly process.

Requirements for attaching optically isolated scintillation panels:
1. Mechanical properties (cause linear size of each panel can be up to 1 meter):
- Solidity

- Flexibility, ability to compensate extension and shrinking due to temperature changes.

2. Radiation radiation resistance and durability

3. Optical properties:

5 layers 5*5*1 cube —> 125

et . - light reflection 90% or more.
scintillation cubes in total J °

- migration of the light between elements less than 1%.



Next step: add tungsten layer on top of that.

But how to arrange it? - lets make a composite absorber. |
Layer of a composite absorber ~2mm

thickness able to substitute pure tungsten
layer 1mm.

While give us a possibility to process it
mechanically (drilling, milling etc).

In addition:

- Density of the composite absorber is

| 10-13.5 g/cm3 (close to Pb)
We need to find a material, which can moist our W before mixing it with epoxy to

. . . - Compressive strength 100 MPa
provide maximum density. (concrete like)

- Radiation resistance is the same as
epoxy resin.

* This technology been created in
cooperation between ISMA, INFN
Bologna, IJCLAB and CERN.




Cost efficient , flexible design, industrial technology.

Effective particle detection with a minimum idle scintillation volume.

The scintillation matrix
9IMmx49mmx49mm.PS

The scintillation matrix is covered with reflective paint on all sides, 0.1 mm thick.
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UPS-923A 9mmx9mmxImm (10x 10= 700pcs/;f17 ~

Tungsten composite /

Alternating layers,
Absorber layer along the perimeter. Possibility of a chessboard arrangement of layers and cubes.

flexible geometry and shapes.

1. The use of industrial technologies (and mass production), rather than specialized technologies for HEP projects.
2. Light output, transparency, and radiation resistance of industrial standard plastic are better than similar scintillation plastic produced by extrusion and injection molding.

3. Possibility of producing single prototypes and mass production at any time; no need to create and maintain specialized production facilities for HEP projects.



Thank you for attention!



