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Figure A.3: Setup used to detect SHG with a OMF.

A.4 OMF transmission in air and vacuum

It is unknown whether the drop of the harmonic generation during pumping
out the chamber has something to do with the light generation process
itself, or with the transmission properties of the fibre. To study whether
this effect is a wavelength dependent transmission effect, a blue laser with a
wavelength of 405 nm is coupled into that very OMF that generated second
harmonic light at 500 nm which was not affected by the pumping process
(see section A.3).

The laser light with a power of 70 µW is coupled into the OMF and the
transmitted power is directly measured with a power meter. During pump-
ing out air, a drop of 20 % in the transmitted power is observed (Fig. A.4).
During ventilating with air, the transmission recovers. Even tough the drop
in transmission is smaller than observed for THG and SHG, there is a clear
effect on the transmission visible when opening the valves.

The same measurement is repeated with a battery-driven green laser
pointer at 532 nm with 65 µW. During pumping out and ventilating with
air, the transmission of the green light did not show a clear drop or increase
(Fig. A.4). The constant decrease in the transmitted power is due to the
battery of the laser.

Since a clear dependence of the transmission on the wavelength has been
detected, it is interesting to know which wavelengths exactly are influenced
in its transmission during pumping out the chamber. For this purpose a
white light source is coupled to the OMF. The transmission through the
sample is monitored with a spectrometer. The spectrum before and after
pumping out the chamber are compared but no change is visible. This might
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Figure A.4: Transmission of blue and green laser light through the OMF
during pumping out and ventilating with air.
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be due to the low powers of the white light source in that wavelength range.

A.5 Results and discussion

It has been observed that the atmosphere surrounding an OMF has an
influence of the harmonic generation and on the transmission properties of
the fibre at certain wavelengths.

The power of the third- and second-harmonic light (wavelengths between
280 nm to 480 nm) is effected in the following way:

Pnitrogen ≤ Pvacuum < Pair

where P is the power of the third or second harmonic light, measured after
the OMF.

An explanation for the degree of the drop during pumping out is not ob-
vious to me. However, a dependence on the wavelength of the light could be
observed. Light above 500 nm seems to be not influenced by the surround-
ing atmosphere. This is not only true for the harmonic generation, but also
for the pure transmission property of the fibre: the transmission of light
with wavelengths shorter than 500 nm was influenced by the atmosphere
surrounding the OMF.

Hence, it is difficult do determine the origin of the influence on the
harmonic light. One could reason that the drop in transmission affects the
harmonic generation non-linearly. Still the reason for this drop remains
unclear. The harmonic generation itself could be influenced by water. As
shown by S. Zabotnov, water in porous silica increases its χ(3) compared
to porous silica filled with air [28]. Also Chun-An Tsai was able to enhance
SHG in fused silica with water [29]. He claims that water can from dipole
moments on the surface of the silica.

This is a reasonable explanation for the behaviour that I have measured.
In air, the amount of water is high due to humidity. In dry nitrogen, on
the other hand, the amount of water is very low. However in vacuum the
amount of water is clearly lower than in air but there can be outgassing
from the walls of the chamber. Since during this measurement the chamber
was not baked out, this matches the observed behaviour.

To confirm that there is an influence of water, the measurement could
be repeated in a wet nitrogen atmosphere. During this work unfortunately
there was no time to do this any more. I concentrated on the final goal to
obtain a caesium vapour around the fibre.
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