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Calculating however with the same value of ie the proportion ot' 
the nitro-m-chlorotoluenes fOl'med by the nih'atïon of rn-chlorotoluene, 
there is no sueh gratifJ'ing concordance. This is due to the fact, 

CH, that in this case the two 8ubstituents act no longer independ-
1/1"'-1 ently of each other, but that both methyl and chlorine 
I :3, direct the entet'Ïng nitro group to t.he places 2, 4, and 6, 
",-//Cl Now we must not simply add the figures for the isomers, 

but we must take the resultant of their action, as is indicated in 
the scheme below, in which it is assumed that the benzene nucleus 
is a regular hexagon, 

Ir we eal{~ulate in this way the proportion of the isomers, we find 
indeed a gJ'atifying <,oncoràance bet ween calculation and experiment: 
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Physios. - "On tlte polarisation irnpl'essed upon lifJht by trat'ersing 
the slit of a spectroscope and some ej'j'm's ,·esultin.9 there­
from." By Prof. P. ZEEMAN. 

In a communication "The intensities of the components of spectral 
linea divided by magnetism" 1), I drew attention to the fact that 
by tbe polariz.illg action of the grating the ratio of the observed 
intensHies of tbe componeuts of a triplet ditfers considerably from 

1) Thele Proeeedings, Oetober 26 1907. 
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the ratio present in the Ijght as it is emitted by toe SOUl'ce. tn somê 
cases the observer st"'--s onJy a faint central component and two 
intense outer eomponents, whereas the true ratio is just the reverse. 
In order to obtain in the image the true ratio of tbe int.ensities I 
suggested to introduce before tbe slij. of the spectroscope a qual'tz 
plate of sueh a thichness, that the incident light is rota.ted thl'ough 
an angle of 45°. ') 

Besides the mentioned polarÎzing effeet of the grating there is a 
second cause tending to make the ratio of the intensities of com­
ponents of different dil'ection of vibratioll in the image different 
frollJ that corresponding to lhe constitutÎon of the emHted light. 
I mean the polarization impressed upon light which travel'ses fine 
slits, Since FIZEAr 2) this effect is well-kno\,,'n, but the el'l'ors which 
lHay ensue from it in investigating Spedl'allines magnetictllly resoh'ed 
have not yet been pointed out. 

The following simple experiment is easily made. A vacuum tube 
charged wilh mer'(~ury is plared in a horizontal magnetic field, The 
emitted light is analysed by means of a speetroscope-securing graat 
illumination and high resolving power. The slit must he under the 
control of the obser\'er at the eye-pieee. The two yellow mereu!'y 
lines, which are resolved into triplets or the gt'een mercury line, 
which splits into three groups each· of three Hnes may be obser\'ed. 
Ir tbe slit is rather wide then the central components of t.he yellow 
triplets may ha,'e twice tbe intensities of the outer ones; the three 
groul's of the green merelll'y !ine have about the same integral inten­
sity if not wholly resolved. Ir the slit (made of platinoid) be narrowed 
gmduallJ. the illtensity of all components deel'eases, but tlult of tlte 
central component Ol' group more titan tltal of tne outer ones. At last 
the central components of the triplets and even the middle gl'OUp of 
the brilliant green line can be made to diMppear entirel!f '), whereas 
the outer eomponents remain visible, From these obsel'vaHons we 
cannot but conclude that the vibl'ations perpendicular to the slit at 
last hardly traverse the nalTow slit. 

. The correctness of this explanation may be inferred from the fact 
tbat the mtio of the intensities changes gradually during the narrowing 
of the slit. 

The view may be contl'oI1ed hy tbe fol1owing observations. IC a 

I) 1. c. p. 291. 
2) FrZEAU, Ann. de Chim. et de Phys. Vol. 68 p. 385. 1861. 
3) This extreme case involves the use of an exceptionally narrow slit rarelf 

employed in practicc. 
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quartz lllate, l'otating the plane of polarisation through 900 be intro~ 
duced before the slit of the spe<'troscope, then only the outer com­
ponents of the resolved spectral 11ne can be made to disappear. 

A second obsen'ation was made with the slit only of the speet ros­
eope. The lens of the collimatol' beillg removed the slit of the spec­
tt'oseope could be seen distinctly while viewing along the axis of the 
spectroscope. Looking through a calcspar rhomb the slit appeal'S 
double. With a wide slit, iIlumillated by the radiating tube, the two 
images exhibit the same intensity; a nart'owing of the slit gradually 
makes the image due to the "el·tical vibrations more brilliant than 
tlle other one. 

I wiJl mention two cases in which errors may be introdueed by 
the polal'ization impressed by the narl'OW slit. This happens in the 
first place in the case mentioned above of the comparison of the 
intensities of resolved componenls vibrating in different planes. In 
the second place wllen the l'esolulion of lines originally diffuse toward 
one side .of t~le spectrum is investigated, apparent shifts and dissym­
metrical sepal'ati.ons may result. Is Ihe .original spectral line diffuse 
toward the red then a decrease of the intensity of the central line 
of a triplet will cause au appa;'ent shift relativel)' to the outer com­
p.onents toward the violet. The reverse will he the c,ase if tbe 
origina1 line is diffuse toward the violet. 

The apparent shift now under consideration has had no influence in 
the experiments conceming a change .of wav€'len~th by magnetic forces 
.of the Hne Hg 5791, which the allth.or 1

) and (independently) GMEI.IN S
) 

discovel'ed at the same time. lts existence could be dem.onstrated 
also by the method of F ABRT and PEROT, a meth.od n.ot dependent 
upon the use .of a narrow slit. 

11 is a fa\'.ourable cil'cumstance th at a quartz plat.e introduced 
before the slit .of the spectroscope and giving a rotation of the plane 
of polarization of 45°, eliminates at the same time as weil errors 
due to the polarising acti.on of the grating as th.ose caused by thê 
narrowness of the slit. 

1) ZEEMAN, Change of wavelength of tile middle line of triplets. These Prcceed­
ings February 29, 1908, in print in tbe Dutcb edition Marcb 12, 1908, in the 
English March 29, 1908. 

2) P. GJlELIN. Ûber die unsymmetriecbe Zerlegung der gelben Quecksilberlinie 
5790 im magnetischen Felde. Physik. Zeitschr. p. 212 (eingegangen 24 Febr. 19(8) 
appeared April 1, 1908. . 
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Phy8Îol. - "Contrihution 10 tke t/teor!/ of Moory systems. XXI. 1'he 
condition for the existence of minimum critical temperature." 
By Prof. J. D. VAN DER WAALS. 

Already in the theory of binary systems concerning perfectly 
miscible substances we repeatedly found the case of a minimum 
critical temperature, and already in my <:Théorie moléculaire" I 
derived the eondition fur the existenee of slIeb a minimum, and ex­
pressed it in tbe form: 

au al au a. -- < - and - < -- . 
ba bi ba h, 

In my in\'estigafions of recent times, in which I chieUy intended 
to ascertain the conditions for the only partial rniscibility, my 
attention was again directed to tbe possibility of the existence of a 
minimum (TIc~z, and I have come to the conclusion that tbere is 
also question of sueh a minimum (Tk)z for the mixture etber-water, 
but that the ,'alue of J: for 1ic minimum lies very close to tbe ether 
side. If as second corr..ponent we always take Ihe substance with 
the greater value for the size of tbe molecules, so ether in tbe 
case under consideration, tbe \'alue of ,1: is 1 or nearly 1. In 
the experimental investigation hy Dr. ScHEFFER my expectations 
have proved to be correct, and he bas even succeederl in observing 
the course of tbe p, T-line for given value of.x up to a certain 
distance from tbe ether side, and found it in perfect harmony 
witb the course predicted by tbeory for completely miS<'ible sub­
stances. He bas even succeeded in reaching tbe value of .x at 'W hich 
the plaitpoint entirely coincides with the critica) circumstances for 
such a mixture taken as homogeneous. According to th!s experimental 
investigation, of wbieh I express my sincere admiration, thc value 
of J: at wl:icb the minirdum vallIe of (1k), occurs, is so close to 
the ether side th at we may put this value =1, and tbe second vaJuc 
ment.ioned of x is at a distanee of more {han 0,3 from tbe, etber 
side, so that we may put it smaller than 0,7. For smalJer value of 
x the non-miscibility, as a new eireumstance occurring in tb is 
sJstem, prevents th3 observatioD of thecoUl'se of the ordinary plait­
point line. 

In my investigation of the causes of imr..erfect miscibility and"' of 
tbe different forms which cao oecur for on1y partial miseibHity, I 
was led to apply a simplification in tbe theOJ'y, which I tboughttbat 
tbough certainly of intluenee ont-ne quantitative accuraey. would 
be of little or no influence on tbe qualitative course of thc pheno-


