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Section III, 1919 im THANS. R.S.C.

On tht Optical Transparency oj Certain Specimens of FluoriU

Hv M«. J. F. T. YoiTNC. M.A. and Mr. H. J. C. Ireton. M.A.

Presented by Professou J. C. McLennav. F.R.S.>

(Read May Meeting, 1919.)

Recent researches in 8pectn)f.rrpy have shown me increasing
.mfHTtance of a complete study of the ultra-violet spectra of the
ele.nen'..and attempts have been made to carry out such work atvanou, times. Schumann. Handice and Wolflf have employed the
prism spectrograph, the optical train of which consisted of white
coiourU^ss fluorite supplied by Zeiss. The range of this type of instru-ment depends of course on the i nsparency of the fluorite which for
thin plates, reaches a lower limit at about 1200 A.U. A secondmethod employed for studying the Schumann region by Lyman.

ZlZV ""^^^ ^ ""r""' *^'"*'"« spectrograph. The grating ,.us

by the size of the vacuum chamber and the necessity of keeping thedistance comparatively short to maintain intensity at the camera, ithas been found m practice that the dispersion of the grating spectro-
graph IS not greatly superior to that of the 60» fluorite prism spectro-
graph. This smaller dispersion of the fluorite spectrograph is. howevermore than compensated by the increase in intensity which is alays

advantage for the range of spectrum covered, in the study of weaksources and in the photography of the weaker lines in spectra, asSas in a shortening of the time of exposure to ordinary light sources.
It will be seen therefore that it is most desirable for the require-ments of spectroscopy to locate a source of supply of pure quality

colourless fluorite. the m.-nopoly of which in pre-war davs was heWDv Zeiss Lyman has recorded in his work on absorption of crystal-hne solids that certain samples of a green variety of fluorite. from New
Hampshire. U.S.A.. were almost as transparent as that supplied by

:T\' ^')"mf *^' "'^^^ "'''^"'^ "^"^'^'^ ^^^ t° absorb strongly

scemjohave been developed, for at the present time there is a great

F.R.S.^"'""'"""'"""''
^^ V^rn^H^orx of the .Admiralty by Professor J. C. McLennan,
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shortage of Huorite suitable not only for •pectroKopic traint. but alto

for achromatic combinatlont as well.

Source or Samples or Fluowte Tested roK Teanspabency

Quite recently the Adam Hilger Co., Limited, obuined some

samples of fluorspar from South Africa. Thisc deposits which occur

to the south of Ottoshoop, in the Zeerust district of the Transvaal,

have apparently been worked for some time in connection with the

supply of fluorspar for gold refineries and for steel making planU.

The Geological formation appears to be of the nature of a large pipe

in the dolomite of the Transvaal system. The spar is colourless and

has been shewn by chemical analysis to be of great purity.

Experimental Arrangements for Testing

The fluorite spectrograph specially constructed for vacuum work

by McLennan, Ainslie and Fuller' was used to test samples of this

fluorite over the spectrum range available which was to below 1400

A.U. The source of light used was the vacuum carbon arc in the type

of lamp developed by McLennan, Ainslie and Fuller. The only differ-

ence in the experimental details adopted was that a small absorption

chamber to contain the fluorite samples was inserted between the arc

and the slit of the spectrograph. The whole apparatus could then be

evacuated and spectrograms taken of the light transmitted by each

sample. The time of exposure was from 30-45 minutes, a steady

carbon arc being maintained by a current of 10 amperes at 100 volts.

At frequ-^nt intervals spectrograms were taken with no fluorite in

the absorption chamber in order to test the light from the source. In

evei y case these spectrograms showed the carbon bands at A - 1464 A.U

and at A- 1430 A.U. Schumann plates prepared by the Adam Hilger

Co. were used throughout the experiments.

The following table is a summary of the tests.

> McLennan, Ainslie and Fuller, Proc. Roy. Soc. Jan., 1919.



Ivoi >r,.m«TO!«l OPTirAL TRANSPARENCY

TAH.K I

f?

No. Soure* ThickiwM Colour and Characttriatici
Irngth Transmitted

1 ZriM OSTcni. Cl< , white and flackhM. t40« A.U.

:
M

0- SS cm. » « a ISSu A.U.

s
II O'SScm. « « « 1S00A.U.

4 S. Africa 0-60 cm. White, fleck acroM centre, a few

(tarta, not cloudy I56J A.U.

5
ft 0-S3cm. White, alight riecki, no atartt,

clear 156JA.I;. (faintly)

6
M I'U'cm. White, flecked 1563 A.U. (very ")

•9 M

Rrrut of 7

0-65 cm. White, a few Aecki, not cloudy 1550 A.U.

(a) 0'2 cm. -11 «
14J0 A.U.

(l>) 0-4 cm. « « «
1464 A.U. (fii- ' <

» S. Africa 0'89cm. While,' flecka and atarta, fairly

clear 1550 A.U
9 « 0-S4cm. White, very cloudy, and flecked,

no start* 1000 A.U.

10 0-70 cm. White, alightly cloudy, a few

•tart* 1550 A.U.

11
H 0-96 cm. White, Mightly cbudy and

flecked 1550 A.U.

u m !-21cm. Very clear, a few atarts and flecka 1550 .VU.

13
m 1-30 cm. White, slightly cloudy a few

flecki and atarti 1550 A.U.
14

m 209 cm. White, cloudy, large starti 1900 A.U.

15
m 2 05 cm. Very white, clear, no itarta 1550 A.U.

1ft
m 2- 17 cm. White, very cloudy, large atartt 1550 A.U.

17
«

2 01 cm. Purpliah tint, clear, tmall ttarti 1650 A.U.
IX « 2-68 cm. Slight purplish tint, slightly

cloudy, a few large starts 1650 A.U.

The samples of fluciite described in i paper were supplied by
the Adam Hilger Co., and the investigL i was carried out in the

Admiralty Physical Laboratory, South K. ...ington.

The illustration Plate I shous spectra of the carbon arc radiation

transmitted by varioi\8 types of -'^crite (a) transmission to 1900 A.U.,
(b) to 1656 A.U., (c '. '550 A.U. idj to 1464 A.U., («) the carbon arc

through the optical trun of the spectrograph only.

Summary

It will be seen from the above u?ble that many of the sample*
compare favourably with the fluorite supplied by Zeiss for spectro-

H



18 THE ROYAL SOCIETY OF CANADA

Bcopic purposes and most of it would be suitable for use in construct-

ing achromatic combinations.

There does not seem to be any direct connection between the trans-

missive properties for ultra-violet light and its physical characteristics,

such as flecks, clouds or starts.

It would seem that we need no longer be dependent on foreign

sources of supply with such a source as the South African oneavailable.

April 15, 1919.
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UNIVERSITY OF TORONTO STUDIES

Papers from the Physical Laboratories

The "PaiKTs fnitn the Physical Laboratories", issued as a Nptvial series
of I'niversily of Toronto Studies, date from the year i()oo. \os. 1-17 were
published by the I'hysieal Department in a very limited edition and are no lon^fer
n print. For the sake of a complete record'lhe nuniberinjf of the I'apers. as
tormina a series of University of Toronto Studies, is made onliniuMis with the
earlier series and commences with \o. 18. The earlier numbers are not now
.ivail.able either for sale nr jjilt.

No. 41 : The intensity of the earth's penetratini,'- radiation at

dilTerent altitudes and a secondary radiation excited bv
it, by Professor J. C. McLennan and E. N. .Macali.im o. Jj

No. 42 : On the relation between the adiabatic and isothermal
Younfj's tnoduli of tiietals, by K. F. IUkton o. j.

No. 4j: On the rotatory dispersion of tjiiartz, by II. F. I>a\m;s o. j.
No. 44: On the mobilities of ions in jjases at high pressures,

by A. J. Di;.\ii'sti;r o. j^
No. 45 : Measurements of precision on the penetrating radiMtioii

from the earth, by .Akthiu Thomson 0.25

.No. 4O : On the number of delta particles expelled coiicurreiitlv

with each alpha particle emitted by polonium, by \V. T.
Kennkhv '.

o. J s

No. 47: On the mobilities of ions in air at liiijh pressures, by
Professor J. C. .McLiiNNAN and David .\. Kkvs... 0.2^

No. 4,S : On the absorption spectra of mercury, cidmiimi, zinc,

and other metallic v:ipours, by Professor J. C
ML'I.K\y\N and Fvan Kdwarivs (,,^u

No. 49: On the infra-red emission spectrum of the mercury
arc, by Professor J. C. McLennan and Raymond C.
Dkarle o. J ^

No. 50 : On the ionisation tracks of alpha rays in hydro!,'en,

by Professor J. C. McLennan and H. N. Mercer! . . . 0.50
No. 51 ; On the delta rays emitted by zinc when bombarded by

alpha rays, by Professor J. C. McLennan and C. G.
Found o. j s

No. 52: On the ultra-violet spectrum of elementary silicon by
Professor J. C. McLennan and Evan Edwards 0.25

''^''- .S3 ^^" 'he ionisation potentials of magnesium and other
metals, and on their absorption spectra, by Professor

J. C. McLennan ' o. 25
No. 54 : On the Hunsen flame spectra of metallic vapours, by

Professor J. C. McLennan- and Andrew Thomson.. 0.25

55 : On the ionisation of metallic vapours in flames, by
Professor J. C. McLennan and David A. Keys... 0.25

56 : Emission and absorption in the infra-red spectrum of
mercury, by Ray.mond C. Dearle 0.2^

No. 57: Some experiments on residual ionization, by K. H.
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