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E974-17D-type socket assembly
For 19mm dia. Head-on PMT

PHOTOMULTIPLIER TUBE

HAMAMATSU PHOTONICS 

R1166P - Photomultiplier tube
- 19mm dia., 
- Head-on type, 
- Bialkali photocathode 
- Effective area : 15 mm dia.
- Spectral response : 300 to 650 nm 
- Photon counting type of R1166

... LOOKING AROUND FOR A CHEAPER 
‘’HAMAMATSU – R1166P EQUIVALENT’’...
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125 Kg/Cmq

65 Kg/Cmq

Note: Sup.Inc. Diam 19 mm -> 2,8 Cmq 

OPTICAL GLUE
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WARNING
The glue is mixed and, before the 

application, it should be put 
under vacuum or centrifuged to 

remove air bubbles.
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1) PMT fixed into the gluing-stand (Made in plastic material)

2) Put a ‘spot’ of glue on the PMT

3) Insert Scintillator 
and push it against PMT

Note: Consider something like a collar or paper tape 
to protect the PMT during Gluing

JOINT (GLUE)
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4) Verify if the glue-joint is well done
(Without air-bubbles) 

5) Fix Scintillator

6) Clean glue 7) Black Silicon (or 3M-DP490)
(When glue is dried)

WARNING
If the Joint/Contact surface is not ‘’Clean’’
Remove the scintillator, clean all and than 

repeate the operation from begin..
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PAINT
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PAINTING....
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Diam. 17 mm for PMT

PAINTING BEFORE JOINT

Diam. 12 mm for InspectionScintillator holder

Spring

We have to paint the crystal so as 
to leave two '' spot '' for bonding 
of the phototube and for the visual 
control of bonding quality
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PAINTING AFTER JOINT

Black Silicon not necessary
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PMT+SC rotation

Inspection 
Calibration/Test

Advantages: 
The operation is more simple by 
having the phototube as ''handle''
The painting becomes the final 
operation, and then has a clean 
finished product.
During gluing you have maximum 
visibility of the operation and 
behavior of the glue.
During bonding you can proceed 
to make all the necessary cleaning 
with acetone and alcohol without 
the risk of ruining the paint.

Disadvantages: 
The operation probably will not 
be '' associated '' to the machining 
of the crystals
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PADME E-CAL SCINTILLATOR
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- 106 Cm3
- 0.740 Kg
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CALORIMETER ASSEMBLING...
The ideal is to have all 
scintillators with the same 
dimensions.
In this conditions we could 
assemble them simply 
ordering them horizontally 
side by side and vertically 
on top of each other ...
… but they don’t have the 
same dimensions.

We have to consider:
- dimension tolerances
- Geometrical toll.
- Shape deformation 

from painting and 
thermal gradient 
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21x21

20.95 x 20.95

21.05 x 21.05

Assembled touching each-other:
- Free order
- Free orientation

GROUP OF 4x3 SCINTILLATORS
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RESULTS IN THE CORNERS..

2d-GEOMETRY
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Touching

Free space

Free space

Touching

DETAILS
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Error is amplified by the absence 
of the horizontal plane

The dimensions of the diagonals 
create a leverage effect ...

Considering to have horizontal 
plane for each layers...

Note: We have also the third 
dimension to consider in the 
geometric shape of the detector. 
So we will have a shape like 
banana, conical etc.
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ASSEMBLING FACE TO FACE

1/4
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4/43/4

2/4
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1/4
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1/42/4
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3/4
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3/44/4
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3d-GEOMETRY
BANANA SHAPE

TWIST SHAPE

... Putting spacers at the 
ends, we eliminate the 
amplification.

With scintillators in 
contact in the center of 
them (or along), we 
have conical effect 
amplified...
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Twist shape amplify the 
error on 2d geometry
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3d-GEOMETRY
BANANA SHAPE PRODUCES 

MECHANICAL STRESS

The banana shape of Scintillators is real 
dangerous for the mechanical stress 
that develop inside the calorimeter. 

Banana shape could be from:
- Machining
- Painting
- Thermal deformation (gradient)

Tensile stress

WARNING
BGO is a fragile material

Better to avoid tensil-stress
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BANANA – SHAPE
(WITH SPACERS)

Consider to put some spacers in 
order to define exactly the contact 
area between scintillators...

No (any) tensile stress

WARNING
BGO is a fragile material

Better to avoid tensil-stress

... We have only compressive stress
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The BGO has an Amorphus structure.
Tensile strength is (about) ten times 
lower than the compressive strength

No (any) tensile stress

Tensile stress
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ASSEMBLING WITH TAPE-SPACERS
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ASSEMBLING WITH ‘RUBBER-Spot’ SPACERS
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Y

X

X – Y JIGGING
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CALORIMETER ASSEMBLING INTO THE JIGGING...
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VACUUM SUCKERS

Scintillator-Holder

Push scintillator into the holder

Scintillator kept into the holder 
by vacuum-suckers

VACUUM LINE
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Rubber/Sealant The new crystal is added by 
fixing its location (X-Y) by 
the references of Jigging
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SOLUTION WITH FRONT & BACK CASES
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Not enough space!
Considering tollerances, 
we have less than one 
millimeter available.
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ANGLES
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Spacers with same thickness

SPACERS WITH DIFFERENT THICKNESS

ANGLE MANAGMENT

Front side more closed

Back side more opened

Conical (controlled) shape with 
same effect about structure.
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BLACK LINE = 0,05 mm 
RED LINE = 0,5 mm 

Triplets
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Black silicon 
(Light tight)

BACK COVER 
(ASSEMBLING REFERENCE)
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Black silicon 
(Light tight)

FRONT COVER
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