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Physics. - (, On tlte double l'ef1'llction in a ma'gnetic field near the 
component.~ of a quad1'uplet." By Prof. P. ZEEMAN and J. GI<:ES'l'. 

) 

On a farmer occasion the l'esults were communicated to the 
Academy, of an investigation on the magnetic l'otation of the plane 
of polarization in sodium vapour, in the immediate neighbourhood 
of thc absorption lines. l

) 

In the case of vel'y thin vapours this l'otation appeared to be 
positive outside the components of the doublet, in which the original 
spectral Une is resolved by the influence of the magnetic forces; 
between the components, howevel', it becomes negative and very 
large. In these experiments the light of course passed through the 
vapour in the direction of the lines of force. 

In the same way, if the light is transmitted through sodium vapoul' 
in a direction normal to the lines of fOl~ce, we may expect from the 
examination of the immediate neighhourhood of the components, 
in which the spectral line is split up b)' the magnetic forces, results 
which are of theoretical importance. 

VOLGT lIas deduced fl'Om his theol'J' of magneto-opticaI phellomena 
the existellce of a double l'efi'actioll, which must be pl'oduced in 
i&otropic media, as soon as they are placed in a maglletic field, hut 
which shouId onIy be observable in the neighbourhood of an ahsorp­
ti on line. 2) VOlGT, together with WmCHERT, has observed, that plane 
polarised light of a pedod near that of the lines Dl and D2' is no 
longel' 'plane polarised but has become elliptically polarised when 
it has traversed the flame, there being genel'afed a difference of phase 
between the components vibrating parallel and those vibrating per­
pendicularly to the field. 

This elliptical polarisation was demonstrated by the above mentioned 
physicians with the aid of a BABINET compensator, using a flame 
with muclz sodium an,d a smaU ROWLAND grating. 

The object of our investigatioll of the magnetic double refraction 
was to examille the phenomel1a, which show themselves, if~ beginlling 
with very small vapour densities, the qnantity of sodinm js gradually 
increased. The present communication deals only with the line Dl 
in the case of ver)' small densities. This line is resolved into a 
quadrnplet by the action of the magnetic field. 

The gratil1g employed for this investigatiol1 and its ll10nnting for 

I) ZEEAfAN. Proc. Roy. Acad. Amsterdam Vol. V p. 41, 1902, cf. also HALLO 

Dissertatie Amstet'dam, 1902. 
2) VOLGT. Götlinger Nachrichten. Heft 4. 1898; WllmCAlANN'S Annalen. Bd. 67. 

p. 359, 18!)9. 



- 3 -

( 20 ) 

parallel light (which was necessal'y a1so now) have been described 
alread.r more than once. 1

) 

The light from an arc-lamp or from the bun pa5sec1 successively 
through a Nicol's prism, whose plane of vibration was inclined at 
an angle of 45° to the horizon, the magnetic field with its lines of 
force normal to the beam, a secOllcl Nicol at right angles to the 
first. Between the Nicols the BABINET compensator was placed, th~ 
edges of the two prisms beil1g horizontal. An image of the com­
pensator was formed on the 5lit of the spectral apparatus; in the 
midc1le of this image the central dark inierference fringe, sUl'rounded 
by the colourecl ones, was seen. In the spectrum a pair of c1ark 
interference fi'inges are observed and with the field oif, only the fine 
absorption lines of the vapoul' are seen. Generally the reversed 
sodiumline is observed already in the Fpectrum of the arc-light 
itself and then the presence of sodiull1 vapom between the poles 
makes of course no difference at all. In onler to obtain the degree 
of sllarpness of the interference fringe&, nece5sary for this part of the 
investigation, we tried &everal compensators. Sufficient resu1ts were 
obtail1ed with a BABINET compensator of which the prisllls had ang-les 
of about 50', obtaiued from the firm STEEG & REUTER. 

The light passec1 the flame (a gas flame fed wHh o~ygen) ovel' 
a length of nearly 11/2 cm. If the field had an il1tensity of about 
23000 O. G. S. units, t11e quantity of sodium in the flame being very 

" ... smalI, the image observed was very similar ta 
that represented in Fig. 1. The lattel' is con5tl'ucLecl 
witll the aid of photographic negatives alld of eye 
obsel'vatiOl1s. The whole phenomellon is of COUl'se 
very delicate as it only extencls to the region of 
the magnetically broadened Dl line j moreover it 
c1epends very much on the quantity of sodiull1 
present. We did not yet succeed in getting negatives, 
which Ishowecl the parts which are of very uneqnal , 
intensity all equally weIl. 

Fig. 1. Already some time ago Prof. VOIGT wa5 so kind 
to infol'll1 one of us of the l'esult, which accol'cling Lo his theory may 
be anticipatecl in the case of aquadruplet. 

This conclnsion is easily al'l'ivecl at, if the calculation be simplifiecl 
by applying a certain appl'oximation, the soundlless of which cannot 
be judged a priori, becaubc COllstants appeal' whose numel'ical vallIe 
is not yet lmown. With thi5 reservation the behavioUL' predictecl 

1) ZEINAN l.c. and Arch. Néerl. (2) 5. 237. 1900. 
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by theol'j' is 
vel'tical lines 
dl'uplet. 
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l'epl'esenteu in Fig. 2. TlIe dotted 
al'e the foUl' components of the qua-

In cOll1pal'ing the figures 1 and 2 one mnst take 
info con sidel'a,ti Ol1 , thM in Fig. 2 is l'epresented the 
slw,pe- of the fl.'inges, which [tl'ise from a, single 
hOl'lZonta,l band. In Fig. 1 in the central pal't of 
t11e field a,Iso ocem: parts, origilltl.ting fl'om fringe& 

.. - ,- - - lyillg above anel under the middle. Tlle vel'tical 
Fig. 2. medium lino of Fig. 1 cOl'l'espollds to the almost 

ever present absol'ption line due to the arc light anel is thus in no 
wa)' conneetecl \Vith the phenomellon whieh oecupios \lS. 

The agreement Ül tIto l'egion between the two interi01' compollellLs 
of the quadl'uplet is llntlonbtE'tlly of gl'eat impol'tance. The whole 
form of tho double elll'vecl lino may certaillly bo l'egarded as a con­
fil'lllatioll of theory. How fal' the dal'ker pal'ts het ween the eAtel'Îor 
cOl1lponents in the middlo of Fig. 1 corresponcl to the u-shaped parts 
of Fig. 2 is at present not yet to be c1ecided. 

Chemistry. - "Tlte course of the meltinp-poil1t-linu ot alll)y~." 

(Third communication). Br J. J. VAN L \.AIL (Ooltlmllnirated 

by Prof. H. W. BAkHUIS ROO7,ImOOJl[). 

1. I hnse shown in two papers (these proceec1ing& Jan. 31 aud 
Mal'ch 28, 1903) thai t110 expl'os&ion (see t110 seeond paper): 

{/t1J2 

1+---
(1+1'.'IJ)· 

'1'=1'0 -.----::~--:-:--'---:-
1-0 log (l-m) 

(1) 

very accuratcly repl'csellts the &olic1ifica,tion temperatm'es of tin­
amalgams, This equation mar be derived from the general expressions 
fol' t11e moleculal' thermoc1Yllamic potel1tials of Ol1e of t11e /wo com­
ponents in saHel conclition and in the Huid alloy. 

I also pointed out (in the first paper), that alreac1y the simple 
fOl'lUu[a 

l' 
1'= 0 

1--0 log (I-IV) 
. (2) 

fjualitatively represents the course of the meltmg-point-lille pel'fecily, 
This is simply clone by not omitting the logal'ithmic fl111ctionlog (1-,'/]). 
Though it is a matter of course, that -log (1-.'1) ean only be 
replaced by IJ}, Ol' ,'/]+ 1,'1]2+ etc. in tbe case that ,'/] is very smaU, it 


