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(Communicaled at the meeting of November 26, 1921). 

Whell sodium vapollr is inlrodllceo illio one of tlle patIJs of light 
ol' t he in tel"fel'ence-alTangemell I used i 11 FIZ.-A U'S ex peri lIIellt, SII rprisillg 

sllifts ol' illierferellce fi'inges may be observed. 111 order to obsene 
these shifts we lIIust alTange that the sodiurn vapoUl' acts as a 

prism, and that by mealls of a spectl"oscope . the challge ol' tlle 
dislallce of Ilie illierfel'ence fl'inges with wavelength can ue walched 

by pl'ojecling Ihe interfel'ence fl'inges 011 the slit of Ihe specIl'oscope. 

The above figul'e is repl'oduced I'rom an eadiel' paper 1) on 

FUESNEL'S convection coefficiellt fOl' light of different colours in walel', 
iu which use is made of MWHELSON and Mouu:y'S interfel"orneler, 
111 a Ihe I'ay meets MI CHELf;ON'S slightly silvel'ed mil'l'ol'. The·l'e the 

I) ZEEMAN. These Proc. Vol. XVII p. 445 (June 1914). 
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incident beam sla is divided into a reflected and a transmitted one. 
Tbe reflecled one folJows the path ab ede a j, the tmnsmitted one 
the path a ede b aJ. In some experiments the flame of a MEKÈR­

burner, in which a platinum spoon with common salt was placed, 
was pilt bet ween e and d. In another ease a greatet' gmdient of 
dellsily of the sodiullI vapouJ' was oblailled by introducillg sod illm 
into all iroll tube conJlected wit h an air-pump and c losed on both 
sides with glass plates. By heating th is tnbe at the botlom and 
cooli llg it at Ibe top, the desired density distl'ibution could be obtained. 

Wilh the flame between e and d the phenomenon was observed 
reproduced on the Plate in Fig. 1. 

Fig. 2 represents the illterference phenomenon with a sodillm 
pI'ism of grealel' density. Bot.h photos 'were taken with a spectro­
scope witl! one g lass prism; the first is en larged 7 t!mes, the second 
4 times . JnFig. 1 the two absorption D-lines are visible. In fig. 2 
the whole region round the D-lines has disappeared. 

Tt will not be attempted here to give a fllll explanation; it would 
claim more space than we ean afford 10 give it. Even without the 
sodium \' apOUl' the explanatioll of t.he dependellce of the interference 
fl'inges on the mlltual position of the five I'eflerting planes and on 
the thiclmess of the s li gh tly silvered mirrol' is a rather eompJicated 
problem, whielt has not been Ireated in detail as yet for so far as 
we know. 

We shall confine ourselves to a few remad<s on circnmslances 
that play a role in the appearance of the phenomenon. 

A point 10 whieh we dmw attention is Ule pUI·ticularity that Ihe 
rays which travel in opposite directions, are defleeted by a different 
amonnt aftel' Iheir passage Ihrongh the sodium prism. For if the 
vaponl' pl'is lll is placed bel ween e and d, l'1ly rt e cl will have to 
travel ovel' the long path de b a J, before i t reaches I he object glass 
of the Ielescope, abeel on Ihe olher hand only the short path eaj. 

In this cOllnection we may still menti<?n that notlling has ever 
Ilppeared of a dependence of the velocit.y of propagntion of light 
011 Ihe intellsity. We assllme that this does not exist, e lse this 
dependence wOllld al ready give rise lo phase diffel'ences in OUl' 

experiment , becallse one ray is weakened at the beginning of its 
way, another ut. I he end. 

The followillg auxiliary expel'iment is also of imporlance. We 
intl'odu('e a screell with a llltl'l'OW aperture between 1 and a in 
order to iuslliaie as, it were, a ray of light. In the prillcipal expel'iment 
an image of Ihe inlerfel'ence fl'inges was Ihl'own 011 l!te slit of Ihe 
spectroscope by I he aid of the leus J; 1I0W, howevel', we iucl'ease 
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the riistance between land the plane of the slit. When, as in the 
experiment, Ihe palh of the light bet ween Ihe slighlly silvel'ed minor 
and the lens is about 600 cm., we can by a displacement of 4.5 cm. 
(focal dislance of the projecling lens 50 cm.), observe two l:!harp, 
coherent image points Iying vertieally above each olher, in the 
image plune. Tbe dislance of Ihe image points is a function of the 
wavelength. When Ihey are projected on Ihe slit of the spectroscope, 
lhe depelldence of image distance and colour is directly observed. 
Fig. 0 repl'esents a posilive photo obtained with the tube ofsodium 
uIId er the said circumstallces. The dark line on the left side and 
th e dark lill e on Ihe rigbt side originate fl'om one luminous point, 
th e faillt lilles from Ihe othei·. The difference of intensity of the 
lill es was call sed by Ihis tbat Ihe two luminous points were not 
lh"own on lhe slit exactly under each othe!'. The lines of Fig. 3 
could lIot be observed in Ihe neighbomhood of the absorption D­
lill es. 111 the lefthand part of the figure our lines are both cUl'ved 
upwards, ill the righthand part bolh curve downwards. Jt is fllriller 
nolewol'thy that the lines in the leftlland part inlersect, whereas in 
the righlhand part they divel'ge 1I10l'e and more from ea~h other. 

W hen we focus again tbe interference fringes upon Ihe slit of 
the spectroscope we see the illterference figul'e of Fig, 2 in the 
speclroscope. 

Now it seems ral hel' plausible th at Ihe existence of Fig. 2 is due 
to th e shape of Ihe lines of Fig. 3. We Ihen e){pect a shift in Ihe 
cenlral part of the figure of Ihe whole system of fringes , 011 the left 
upwa l'd s, on the l'ight downwards. Further we expect illierfe.enee 
fJ'illges close together where Ihe lines of Fig. 3 diverge greatly from 
eac ll olher, \Videly apart "vhere the distallee of these \ines is smal!. 
No intel'fel'ence fringes are expecled where Ihe lines interseet. Thus 
Ihe Iypical rhombic central part woulrl ari se in the figure. 

It should still be pointed out that Ihere is a nal'rOW dal·k borizontal 
line in Fig. 2, this is due to a pal-ticle of dusion the slit. Tbe 
vertical shadows in the leftlland part of Ihe tigure are tbe first 
indications of tlle absorption band spectl'llm of sodiulll. 
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