
No. 48 TRANSMITTANCES OF SOME OPTICAL MATERIALS FOR USE BETWEEN
1900 AND 3400 A*

by S. F. Pellicori
February 6, 1963

ABSTRACT
ionnTra?S^nlrfnACe CUfV.es forXfsamP,,es of materials useful as polarizing prisms, windows, cements, and transmission niters between
ilvShfof JSfix A^f^A^^Tu ^devised wni?h' when used with ASCOP 54 IF solar-blind detectors, have effective wavelengths of 2640 and 2830 and bandwidths of 225 and 200 A. respectively. A cell for liquid niters is described

I. Introduction
A program of photometric and polarimetric studies

of stars and planets was recently described in Applied
Optics.1 A special effort was made to find filters having
high transmission and narrow bandwidths (about 250
A), usable on faint objects in the spectral range 1900-
3400 A. Below 3400 A there are no commercially
available glass filters and few interference filters having
high transmission with narrow bandwidths. The
problems of filters and cements are discussed in Sections
II-IV. Interference filters are discussed further in
Section V, and inorganic and organic filter solutions in
Sections IV and VI, respectively.

In this paper, transmission values are given in terms
of percentage transmittance 7\ = 100 I//0> where IQ
and / are the intensities of light incident on and emerg
ing from the sample. Fresnel reflection losses are
therefore included in 7\. The tracings were done on
the Cary 14 recording spectrophotometer. The zero
indicated on the Cary 14 is taken here to mean trans
mission ^ 0.05%.

77. Glasses and Crystalline Solids

Figures 1 and 2 give transmissions of the solid mate
rials, usable as polarizing prisms (curves 4, 5, 6),
windows, and short-wavelength cutoff filters between
1860 and 4800 A, listed in Table I. The dashed curves
are reproductions of published curves.2-3 The solid
lines represent new tracings. All of the materials
transmit at wavelengths longer than 4800A.

TABLE 1
Solids and Glasses Traced in Figures I and 2

Curve Thickness
number Description (mm) Remarks

1 Suprasil disk 1.59 Ref. 4
2 Optosil plate 1.59 Ref. 4
3 Optosil plate 6.35 Ref. 4
4 ADP 23.0 Light JL to opt. axis
5 ADP 43.5 Light approx. j. to opt.

axis
6 Calcite 11 Light approx. 45° to

opt. axis
7 Schott BG-24 1.0)

Ref. 3, but approxi
8 Schott UG-5 mately corrected for
9 Schott TJG-11 i 5 reflection loss assum

ing constant n
10 Glass microscope

slide
1.3 Braun #48299

11 Kel-F 81
12 Plexiglas 6.35
13 Four Suprasil 4 X 1.59 Water coupled

disks
14 Corning C.S. 9-54 0.50 1/i stock thick
15 Corning C.S. 9-54 Ref. 2
16 Corning C.S. 7-54 3.0
17 Corning C.S. 9-53 0.50 'A stock thick
18 Corning C.S. 9-53 Ref. 2
19 Schott UG-2

* Reprinted from Applied Optics, Vol. 3, page 361, March 1964
Copyright 1964 by the Optical Society of America and reprinted
by permission of the copyright owner.

Curve 6 is of a sample of calcite chosen for clarity
instead of crystalline perfection. The low maximum of
transmission indicates a poor surface polish. The sharp
drop near 2100 A, however, is typical of calcite. Calcite
is birefringent, is unaffected by uv radiation, is insoluble
in water, and withstands reasonably well sudden
temperature changes. Another birefringent crystal
with high transmission to shorter wavelengths is am
monium dihydrogen phosphate (ADP), shown in curves
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