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Developing laser treatment facility for
tubes/cavities at RTU (Task 9.5)
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The aim of Task 9.5:
Improvement of mechanical and superconducting properties of RF resonator
by laser radiation.

Partners:

Riga Technical University(RTU), Dr.A.Medvids;

UK Research and Innovation (UKRI), Dr.R.Valizadeh;
Institute of Electrical Enginering (IEE), Dr.E.Seller;
Helmholz-Zentrum Berlin (HZB), Dr.O.Kugeler;
Instituto Nazionale di Fisica Nucleare(INFN), Dr.C.Pira.
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Fig. 1. Scanning ystem for cylindrical copper
tubes Nd:YAG laser.
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Fig.2. Nanosecond Nd:YAG laser,

O wavelength 1064 nm,

O pulse duration 6 ns,

O repetition rate of 10 Hz

O beam diameter of 0.5 mm.

O Scanning of the laser beam was performed normally to the
surface with a speed of 1.2 mm/s and hatch of 0.4 mm.

1 The irradiation of the samples was carried out at room
temperature in Ar chamber to prevent oxidation.




Optical microscope image

Cracks

The samples were sent to
Dr Reza Valizadeh for
determination of reasons of
cracks.

Fig. 3. Samples were prepared by
coating a cylindrical copper tube
with a thin layer of Nb film.

Fig.4. Optical microscope image of the surface of a
cylindrical copper tube with a thin film of niobium
(Nb) before laser processing.
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Non-irradiated Irradiated by laser
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laser radiation.
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XRD pattern of Nb/Cu

- Plaskesne o riesdine s renad (P03 T2 Mb - Miobium

e ———— b) Nb Nb
a) Nb Nb

Intensity(Counts)

el ] L] ]
Twor THOA ey 1. 59—t

Fig.6. XRD pattern of cylindrical copper tube with Nb film: (a) non-irradiated; (b) irradiated by laser.

The surface of the sample does not contain black crystals of NbO, [1].
The surface appears black due to its uniform absorption of all visible wavelengths of light. —
XPS should be preformed.
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Non irradiated surface texture parameters
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The roughness parameters Ra are in the range of a few microns from about 1 to 5.
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Irradiated surface texture parameters
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magnitude.

After laser exposure, the roughness parameters Ra decreased by about two orders of




Irradiated surface texture parameters
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Summary

1. The cylindrical copper tubes with Nb were effectively scanned using laser
radiation in an Ar chamber.

2. X-ray diffraction (XRD) analysis showed that there were no traces of niobium
oxide present in either the non-irradiated or irradiated samples treated with
the Nd:YAG laser.

3. Theirradiated samples' surface roughness (Ra) decreased by more than ten
times compared to the non-irradiated samples.

4. The number of cracks on the irradiated samples increased, they became
smaller in size after laser processing.
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Thank you very much for your attention!

This project has received funding from the European Union’s Horizon 2020 Research and

Innovation programme under GA No 101004730.




