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Mixed CE-H (Calorimetr Endcap–Hadron) cassettes for HGCAL 

Mixed CE-H cassettes: 
 

-  16 (4 fine and 12 coarse)  detectors layers; 

- 6 cassettes  on 60° in each layer; 

- Operation temperature – 30°C…-35°C; 

 

 

 

Mixed CE-H cassette  main parts: 

 

-Scintillator detector part; 

-Silicon  detector  part; 

-Cooling plate; 

Mixed CE-H cassettes 

(Layers 36…51)  
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 Mixed CE-H cassettes. Layers 40 - 51. 

 Coarse Scintillator macrotiles and SiPMs tileboards.  

Types. Overall dimensions.   

Scintillator part of cassette consists of 

separate cells (tiles) jointed in  

macrotiles 
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 Cooling plates are the main structural element of  

 CE-H cassette : 

 

    - provide operation temperature  – 30°C…-35°C for  

silicon and scintillator detectors inside HGCAL; 

 

    - used as a base for installation  off all  detector parts 

of the cassette; 

 

   - provide the positioning of the assembled cassette in 

the absorber slot; 

 

    - consist of 2 or 3 separate parts; 

 

made of 6 mm copper sheets  and joined together. 

 

 

Cooling plate design is not finalized and fixed yet.  60° Cooling plate assembled 

Overall dimension 
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 Scintillator macrotile  and  SiPMs tileboard. 

 Scintillator macrotile: 

-  multi-cells (tiles) unit; 

-  R-φ tiles geometry; 

 

 material - scintillator EJ 260 

  

SiPMs tileboard: 

 - PCB with SiPMs on one side 

and electronics on the other side; 

  

 PCB material - G10  

 

PCB 

SiPM 

Macrotile and Tileboard 

SiPM on tile position: 

PCB 

Tile with dimple 
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Macrotile 

Tileboard 
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 Scintillator macrotiles production. 

Scintillator macrotiles construction is well-adapted to production by machining. 
 

 The process begins by milling scintillation material EJ-260.  
multi-tile units  

After “Step #5” scintillator macrotile is ready for installation in the detector. 

Additional procedure “tiles wrapping” is not required. 

Step #1 

Step #2 

Step #4 

Step #5 

Step #3 
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 Scintillator macrotile prototypes.   

 

3 full-size prototypes of scintillator macrotiles 

with orthogonal tiles of 30 mm x 30 mm were 

manufactured at ISMA Kharkov in June 2018 

(by A.Boyarintsev). 

 

 

The prototype size:  

380mm x 290mm. 

 

Number of tiles in macrotile:  

8 x 12 = 96 pieces 

 

Final scintillator  thickness = 3 mm 
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Mixed CE-H cassettes. 

 Features of the operation and thermal effects: 

- Assembly the detectors at room temperature (+20°…+25°C) ; 

- Operation the detectors at -30°…-35°C; 

- Parts of the detectors are made of materials with different coefficients of thermal expansion (CTE) 

Parts 
Material 

CTE   
x10¯⁶ 
⁰C 

Cu-  
Cooling plate 

16.5 
 

Stainless steel - 
Absorber 

17.3 

EJ-260 – 
 Scintillator 
macrotile 

78 

G10 – 
SiPMs tileboard 

10 

Scintillator Macrotile,  SiPMs Tileboard and Cooling plate. 

 Change in linear dimensions after cooling by 60 degrees 

 (from +25°C to -35°C). 

270 mm this is the maximum distance from the center of the macrotile to its edge. 
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Scintillator macrotile, SiPMs tileboard. Fixation points.   

 

Base point 1 

Precise pin - Precise hole 

Base point 2 

Precise pin - Precise slotted hole  

Fix point  

with thermoexpansion gap 

 wide holes - regular skrews 

      To minimize thermal effects for parts made from different materials (macrotile, tileboard and 

cooling plate) the following alignment and fastening scheme is proposed: 
 

• Base point 1 - precise pin and precise hole – in the center of macrotile (to minimize distances); 
 

• Base point 2 - precise pin and precise slotted hole - on the central axis at the periphery of 

macrotile; 
 

• Fix points -  holes with thermoexpansion gap - wide holes and regular skrews. 
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Scintillator  part cassettes assembly   

 

Detector is ready for 
cabling and tests 
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Scintillator macrotile and SiPMs tileboard. 

 Changing dimensions after cooling by 60 degrees (from +25°C to -35°C). 

Base point 
SiPMs tileboard Scintillator macrotile 

The concentric circles show (in increments of 0.1 mm)  changing  the dimensions after 

cooling down by 60⁰ 

• The selection of the base point in the center will be optimal for joint  the 

macrotile and the tileboard  

• The maximum discrepancy will be up to 1.1mm. 
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For minimize of thermal effects for “SiPMs – dimples” 

position  

following design solutions are proposed : 
 

• Pre-shift  SiPMs position on  SiPMs tileboard at room temperature to correct 

dimensions changes after cooling down. 
 

• Dimple dimension should provide the assembly of scintillator macrotile and 

SiPMs tileboard  with pre-shifted  SiPMs  at room temperature.  
 

• Additional   temperature gap  T≥1.2mm  for  SiPMs required.  
 

•After cooling  down the detector to (– 30°C…-35°C) shifted SiPMs will take 

the correct position in dimples. 

Scintillator macrotile  

 SiPMs tileboard  

dimple  

SiPM (correct position at operation temperature)   

 Additional   temperature gap T≥1.2mm  
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Pre-shift of SiPMs from the nominal position to obtain their correct 

position in the dimples after cooling  down by 60° 
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 Conclusions 
 

 

Scintillator macrotiles – possible mechanical concept 

for HGCAL: 
 

• Scintillator macrotiles are easy to manufacture and do not require 

special equipment; 

 

• Scintillator macrotiles do not require extra tiles  wrapping 

operation;  

 

• proposed design provides the detector assembly at room 

temperature and operation after cooling  down to (– 30°C…-35°C); 

 

• detector assembly procedure is very simple and fast. 
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Backup 
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 Scintillator macrotile and SiPMs tileboard.  

Assembly with cooling plate.   

Scintillator 

macrotile 

SiPMs 

tileboard 

Cooling 

plate 
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 CE-H Layers 36 - 39. Fine Scintillator macrotiles and tileboards. 

 Types. Overall dimensions. 
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 Holes for  scintillator macrotiles and SiPMs tileboard on Cooling plate. 

Holes  

for macrotiles positioning and fixing 

The holes for mounting and fixing the detector 

elements must be made with an accuracy of 0.1 

mm. 
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