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mi ned. to the liquid ill- the cell by the movement of the 
glass plunger. 1 

To make such a cell out of silica for measurement in the 
llV region is difticult and we therefore developed a small 
stainless steel cdl which can be used inside a 10 kbar bomb 
ItUed \\'i th 12.7 mm thick, 6 mm aperture sapphire win
dOIl'S.2 Detaib or the cell a re shown in Fig. 1. X one of the 
dimensions arc criLical, but they arc chosen so that the cdl 
fdls pract ically allthe space in the high pressure bomb. The 
internal volume of the cell is kepL as small as possible (ap
pro.'\: . 1 cc) so t hat only ,I very s/ll,tll voluille of liquid (;11>
pro.'\:. :) n.:) is compressed in the high pressure bomb and 
compression 11\;: lt ing is t Ill: 1'1': IJ.\' reduced to a Illinimum. 

The distance between the windows of the cell is t\ 1ll1l1, 

but the optical path can r eadil~' be reduced to 0.2 IllI11 
by insert i ng polished silica disks. The windows consist 
of 2 mm thick fused silica pbtes and arc sealecl La the cell 
by soft O-rings. The pressure is transmitted to the inside 
by it slightly taperl'("l plug machined out of polyethylene 
as shown. This plu6 has a sliglll groove cut into it which 

almost reaches to the top edge and which allows air to 
escape as the plug is inserLcd. 

When the cdl is usee! wi thoUl sp;,cer" i L is (died .tml 
cleaned from the top by Illeans oi ,l !,yrin;,;e, l)\lt when 
spacers are used it is found necessary to rClllOve one window 
in order to clean the cell properly. \\·hcn seve:'al disks ,tre 
used to obta.in very shon optical path:; iL is ohen nccess,try 
to apply about 10 bar to the cdl be;orc "II the ;,;pace:; be
tween the disks arc [tiled with liquid. 

Since there is no pressure difierence between the inside 
and the outside of lhe cdl the optical pathlcnodl will 
change with pressure only to the extent of the compression 
of the stainless steel and this change will be quite negligibh: 
in the context of ordinary spectrophotometric measure
ments. It is of course necessary to correct measurements 
for absorption by the pressure medium and for lens eficcts 
in the pressure windows. This correction is round from 
blank measurements on pure solvent at the same wave
length and pre::>sure. 

I A. H. Ewald and S. D. Hamann, Am,lralian J. Ch<.;m. 9, .'i.~ '1 )56; . 
2 D. Langer and D . .vI. Warschaucr, Rev. :)ci. 1n,tr. 32, 32 ( '.151) . 

Two Simple Methods of I"~aking Grainless 
Fluorescent Screens* 

AI.VAR P. \\'\i.SKA 

J)r/'"r/Illmt I{ l'll,\'si(s, {'uh'cr.,ily IIf Ari:lIlltl, TII(SIIII, ,·I ri"'<//f/ 

(I{<.;ccived 12 I'clJrll;HY 11)6.1; ;Uld ill linal form,·i }'J:Lrch 1%5) 

~ 7 r E\\'! ~ G screens for ekc! relll beams arc usually ]11,tclc 
V of l1uorcsccnl powders . Due to the parlicle size, lhe 

resolution is seldom beller Lhan 25 J.L. With grainless tluo
rescent screens, the resolution could be the same as that 
of the optical microscope. In order to be viewed under 
highest light-optical magnification, the rluorescent layer 
should be only a few tenths of a micron thick. Otherwise, 
some of the electrons, penetrating deeper, will cause lluo
rescence at distances for which the light microscope is 
not focused. However, the evaporation of thin byers of 
ordinary fluorescent materials! is difficult because of 
decomposition. 

For light-optical reasons, the thin, grainless tluorescent 
layer should be atlached to a t r:lIlSp;lrent carrier oi the 
thickness of a n:glliar cover-glass used in light milTosco]lY' 
An optilllllill thickness would ile ailout ().1~ mill ior which 
most of the ligh L microscope object ivcs have been designed . 
This (ould be achieved by chemiGdl~' trl'itting ;1 piece of 
cover-glass so that a thin tluorescent byer \l'ou ld ionH 
on its surface. Cover-glasses may be Ill,tde oi quart!. and 
thus quartz could be used jl!sL as wl'll as a st:IJslr;lle. 

(1) A su!,pension of equal weic;h b oi ZnO ,t1lel watei' 
containing a few parts per thous;tncl of wetting agent 
Tween 20 ancll-2% of ~JnCI~ is paintl!cl on a quartz sur-


