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DISCLAIMER

This document was prepared as an account of work s$ponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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The use of narrow-band ’diélectric reflection coatings on Fabry-Perot
interferqmeter plates ‘gives rise to difficulties in adjustment of the in‘t‘erferometer,
when the reflectance of the coating is peaked in the uv (or ir) region of the spec-
trum. The usual method of adjustment is to set the inte‘rferomfater coaxial with a
positive lens, in the focal pla’.ne.of which is a monochromatic light source. Then,
with the eye focussed on infinity, | the circular fringes in the transmitted light are
viewed, and the plates of the interferométer.adjusted until movement of the eye in
a plane parallel to the plate's' ca.u$es no apbarent'change in size of the rings.

The method breaks down with narrow-band plates for the uv, because the
reflectance in the visible part of the spectrum is frequently little more than that
of uncoated qulér‘cz. The contrast of the fringes may 't‘h;en be so low as to render
them invisible., The situation is further aggravated when long spacers are ﬁsed,
so that the rings have small angular separations,

Matters are greatly improved, however, if the fringes produced in the re-
flected light are viewed. This c;ah ea.siiy_be achievséd by placing a béam splitter
at 45° to the optic axis, between the lens and the inferf.'erometer. As is well
known, i"t_hese reflection qfringes ya’re the complement of those in the transmitted

light. The expression for the intensity of the transmitted light as a function'of

aQ

the phase difference & = (47/\) nt cos 8 is

"This work was done under the auspices of.the U, S. Atomic Energy.
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1= 0 :
2. 2.
1 +[4R/(1-R) jsinT 6/2
Thus we have I =1  and I . = 10/ ¢1+ [4R/(1-R)"1% , so that the contrast
L
min/lmax is equal to [(1-R)/(1+R)]", R being the reflectivity of the coatings. )

Any absorption in the coatings affects the intensity of transmitted and reflected

1

light, but not the contrast. For R'= 0.1 the contrast is 0.82, and the visibility v:

r i s f : I - + - . . . . - .
of the fringes ( mas: Imin)/(lmax Imin) 0.1. Since the fringes in the reflected

light are the complement of those in the trafxsznitfed light, we have Imin = 0,
and the visibility is 1. (See Fig, 4). |

We have used this method in pi-actic,e; axﬁd the above photographs give a
good representation of the improvenient gained. They were made using the Hg
green line 5461 &, and interferometer plates coated so that their peak reflectance
was at 2537 B, The spacer was 28 mmi, and the lfringes were prvojected with a |
200-mm lens. A 12X enlargement was made.

There is a further advantage to be -ga_i‘ned‘by ﬁsing_the beém splitter for
alignment of a ;‘abfy*Perot interferometer; when it.is to be uséd in conjunction with
a spectrograph, or a pinhole for scanning (or both). In these cases the fringes must be. :
projected so that they are centered on the slit or pinhole, Use of the beam splitter en-

ables one to see an image of the slit or pinhole superimposed upon the fringes. The
projection lens can be focussed approximately by paralléx methods so that there is n5 v
relative motion between the image of the slit and fringes, and then the orientation of
the interferometer can be adjusted so that the fringes are centered on the image of the
slit. If, in addition; a light source is placed at the plate-holder of the spectrograph,
the appearance of a brightly illuminated slit gives assurance that the interferometer,

light source under investigation, and lenses are aligned upon the axis of the spectro-

graph.
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Figure Legends
Fig. 1. Intensity of light transmitted (upper curve) and reflected (lower curve)
by Fabry—Perot interferometer. These curves are plotted fdr a.reflecta.nce
R = 0.1.

Flg 2. Photographs of fringes in (left) transmitted and (right) reflected light,
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. This report was prepared as an account of Government
, sponsored work. Neither the United States, nor the Com-
. mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report. :

As used in the above, '"person acting on behalf of the
Commission"” includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.








