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NEW Cylindrical GEM - INNER TRACKER

THREE LAYER DETECTOR
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Kapton 50 pm

Copper 5 pm Cathode Foil
Rohacell 2 mm 5 pm Copper
Kapton 12.5 pm 50 pm Kapton
Rohacell 2 mm 1 mm Rohacell
Anode Foil 12.5 pm Kapton
Kapton 25 um 1 mm Rohacell

Copper 5 ym 2.5 pm Kapton

Kapton 50 pm
Copper 5 pm

93% Solid Angle Coverage

Low Material Budget = 1.5 X,

Time and Charge Analogue Readout

After every movement of any layer the
QUALITY ASSURANCE and QUALITY CONTROL
protocol is applied to check its status

Better Resolution along the beam axis

o,<1lmm-o,~130umo, ~0.5% @ 1 GeV/c
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« Capacitance Measurements
 Resistance Measurements
 High Voltage Distribution
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Maximum Deformation = 230 um
Total Radiation Lenght = 0.50985

These tests pointed out some malfunctions
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To assure the proper rigidity of the detector during the

assembly operations and transportations, the mechanical

robusteness was improved on the final detectors:
Laser Surface’s

Measurements ANODE CATHODE

' The external structure of
- each detector has been Kapton 50 pum Cathode Foil
examinated and no Copper 5 pm Copper 3 pym

major issues were found Carbon Fiber 70 um

Honeycomb 3.8 mm

Kapton 50 pm

1.8 mm Honeycomb
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] Computed Tomography Scan Copper 5 m 3 mm Copper
.,: ' ! Thanks to an industrial machine (450 kV) in the IHEP laboratory Kapton 50 um
# the scan allowed us to look inside the detector and reconstruct Copper 5 um

the position of each foils in different points of the detector. Few —
defects has been spotted and confirmed the Quality Protocol | -

i results. Mechanical Opening

Cylindrical Simulations

cathode weaker
than anode

fiber improvement
is evident

Foil by foil the detector
was opened and each
detail of the mechanical
structure and of the foils ;
have been visually
investigated. -

; carbon better

than glass
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Maximum Deformation = 15 um o \ o oo
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Few issues were spotted first with the CT and then with the opening: This choice, despite increasing the radiation Iength of the

the gaps size were not the fullfilling the request.
, This kind of problems was compatible with the HV issues. oL
N8 These problems were due to an excess of vibrations during shipping:‘_
N the Kapton-Rohacell sandwich was not rigid enough =
NS [0 prevent inner damage from unexpected events g8

detector, was chosen because:

- INCREASES THE MECHANICAL ROBUSTENESS CONSIDERING THE

NECESSARY HANDLING TO OPERATE THE WHOLE DETECTOR
- REMAINS IN THE REQUESTED LIMITS OF THE MATERIAL BUDGET.
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