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Development of an amplifying element for GEM by
laser drilling
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The performance of a prototype amplifying element for gas-discharge detectors made of polyurethane by a
combination of stereolithography, laser drilling and magnetron sputtering has been demonstrated.
An array of 20×20 conical-shaped holes with a solution angle of 78° was formed on an area of 40 mm2. The
average diameter of the holes was 300±30 μm on the non-metallised side and 200±20 μm on the metallised side,
respectively. The metallisation of the prototype did not result in dusting of the inner surface of the holes.
The prototype amplifying element is characterised by the gas gain coefficient G ≈ 1.3∙10⁴ at electric field
strength E ≈ 24 kV/cm, which is comparable to standard detectors. The dependence of G(E) is described by a
standard exponential function.
The applied set of technologies allowed to effectively eliminate the disadvantages of already existing ana-
logues: an ordered array of holes without delamination of metallisation along the edges was obtained.
The obtained results confirm the feasibility of using additive technologies and laser drilling to create amplify-
ing elements and can be useful for modernisation of such complexes as NICA, LHC and others.
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