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Introduction and Motivation

GOLD is one of the few laboratories in the world
preparing FUV (k< 200 nm) coatings, especially for
space instrumentation, preparing transmittance filters
for on-orbit observation instruments [1,2].

Developing high-quality optical components for far
ultraviolet (FUV) spectrum is gaining significance in
space observations. Optical elements designed for a
narrowband FUV response rely on coatings made of
thin multilayers (MLs), alternating between two
materials with low optical absorption and significantly
contrasting refractive indices, typically, LaF; and MgF,.
That's the reason for renewing the interest and study
of the MgF,. With this project we aim to understand
and clarify the damage we make in our materials with
heavy ions irradiations with the main objective of
findings novel ways of improving far UV coatings.
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Results

a) Irradiation in Vacuum. Dependence of OD and IL with the S, or S,
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 For C, F-centers grows rapidly while F2 experiment a delay. IL increase «
gradually until the saturation is reached.

* InF, all the color centers increase since the beginning and the ILincreases «
abruptly at the beginning and decreases after the maximum is reached.

« L appears before F2-centers are created which suggests that F-centers
already produce some IL.

This result suggest that the IL is correlated with the E.ioniz
while the O.D. is correlated with the F vacancies.
Spectroscopic Stripes may help us to understand the
dependence of the optical properties with S, and S,..

b) Study of the bands obtained by External Macro-beam irradiation in the
Spectroscopic Stripes.

*Email: francesc.valls@csic.es

Experimental methods

a) Irradiation inside vacuum chamber

We have irradiated in vacuum with the novelty of measuring in-situ and

ultaneously the Optical Density and lonoluminescence.

In order to sweep all the stopping power range, we have irradiated with the following ions:
He 1,2 MeV, C 6MeV, F 9.5 MeV, Si 14MeV, Cl 18MeV, | 50MeV
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With the goal of “recording” the effects of the full
stopping power curve in one irradiation, we
propose the irradiation of Spectroscopic Stripes in
air, using suitable thin Al foils as exit window/port.

This novel irradiation might help us to fully
understand the evolution of optical properties and
its dependence with the S_ or the S ..

Results obtained by this method allow us to
compare and complement the results attained with
the traditional method on vacuum.
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0.D. and PL were measured point by point to gain a
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Photoluminescence
¥ Intensity of PL approximately correlates with the electronic
stopping power for both ions (if forgot the anomalous effect in the
C probably produced while measuring).

Modification of the optical properties because of

the measurement with strong UV light?

v PL Bands are not showing any clear dependence with the
Electronic Stopping power.

“Burned” spots on
some samples.
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