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Pp.ysics. - "1!.lectric double 1'efl'action in same al'tificial clouds 
ancl va.pOtb1'S" (second Pal't). By Prof. P. ZEEMAN l10d 
O. M. HOOG"ENBOO~I. 

10. The eondensel' mentioned in t11e expel'imellt of ~ 3 was 
ph"Lced in the interiOl' of the horizontl11 gll1sS tube; the metal p]ates 
wel'e of 1b ('111. length, their dista.nce being 16 mmo 'rite invesrigl1tio'JT 
of gt"Lse& and vnpOLlrs, acting cbemically I1pOI1 the metal of the 
eOl1denscl' plntes is better eonducted in an npparatns wiih external 
plates anel the same apparatus may be serviceable also in other 
cases ns it is more easily cleaned. An apparatuR made of glass and 
of pal'al1elipipedic form was tbel'efore constl'l1eted, (lengUl 46,5 cm., 
distance between t!te insides of the vertical walls 5 nun., height 
10 cm. thickness of glass 3 mm.). At the outside strips of tin foil 
40 X 3 cm. wel'e al'l'anged. The tube is closed by plates of thin 
eovel'glass. 

11. The experiment with the sal-ammoniac clond produced in ap 
anteroom (~ 4), was repeated with the new condenser, but with the 
old optical arrangement (~ 3). 

Tt now appeared that the re8ult obtained in ~ 4, indicating 801e1y 
a double refraction indnced in the sal-ammoniac ('I oud, was a rat her 
special case. 

The sal-ammoJliac eloud now exhibiled diehl'oism also. As it is 
pl'obably the greater. densitJ" of the eloud opel'ati ve in the new 
apparatns, whieh made it easiel' to observe the new pl'operty, the 
l1nteroom (§ 4) was removed altogether. In o~r fLll'ther experi111ents 
f,he gases, hydroehlol'ic acid and nmmonia, wel'e introcluced dil'ectly 
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into the observation room, the clond prodnced being nO\"\7 much 
densel' than before. 

Smal! diffel'ences of potential raused a downward motion, accom­
panied with a slight fading of the black band (§ 3), a potential difference 
of 8000 Volts made it disappear completely. It became visible again 
by a clock-wiöe l'otation of 10° of the analyser, which had been 
crossed with tbe polariser before establiRhing the field. The position 
of the polm'jser is defined in § 15. 

This experiment proves that in a sal-ammoniac cloud double refract­
ion, accompanied by dichroism is induced by electrostatic fields. 

12. No effect was exhibited by the unmixed gases, hydrochloric 
acid or ammonia. 

13. Strong currcnts of ammonia and of hydrochloric acid were 
introdnced into the apparatns, a dense clond being produced. Under 
the action of the electric field Ol' by a sligbt 1'otation of the analyser, 
the transmitted light looks yellow red. If the Clll'l'önts of gases are 
interrnpted aftel" a while thel'e is only a general diminntion of the 
light of tbe NERNs'r filament. That tlJere is still absorption by a cloud, 
is proved by t.he iIlnmination of the field of view prodnced when a 
CUlTent of neutral gas displaces the clond. 

The slow change of colour of tbe sal-ammonia clond was observed 
in a separate f'xperimellt, nsing ft glass tube of 3 or 4 cm. width 
and of 50 cm. length. This change of coloUL' appal'ently yal'ies with 
the si ze of 1he parlicles in the clond. 

14. It is extremely remarkable th at in parallel with th is change 
of coloUl' th ere OCCUl'S a change of tlle electl'ic double refl'action óf 
tlle sal-ammoniac fog. 

Pl'odueing a fog as in § 13 ab~ve anel crossing the nicols with 
a field zero, the blad: band became imisible with a potential 
diffel'ence of 9000 Volts. By a clock-wise (§ 11) rotation of .lhe 
analysel' it l'eappeal'ed; its displacement was clownwa1YZ. 

The supply of the gas es being interl'upted the effect remained the 
:::ame 1'01' perhaps a quarter of an hour. Then the effect apparently 
had eliminished anel finally the sign of the douule refraction appearecl 
to be the reverse of the ol'iginal one. On throwing on the electl'ic 
field the black banel jnmped ~tpwal'Cls. In Ol'der to produce complete 
hlackness of the band, again a clock-wise (§ 11) rotation of the 
analyser is uecessary. 

Hence we see thnt the sal-ammoniac clond undergoes in lhe course 
of time a remal'lmble change: the inclucecl double refraction is at 
first positive, afterw:wcls negative; the dichl'oislll does not change 
Hs direction, 



- 4 -

i~. 'rhe direction of vibration which is more stl'ongly absorbed 
is very easily determined. 

We lmow that a clock-wise rotation of [he analyser (§ J 1) was 
necessary in order to pL'oduce complete blackness of the band. The 
dil'ection of vibl'ation of the polal'iser joined the upper left, and t11e 
lowel' l'ight quadrant. Hence it follows, asis easily seen, that the vibm­
tions ZJamllel to t!te electl'ic force are the m01'e strongly abS01'bed ones. 

16. This result may be eonLl'ollecl by fhe foJlowing experiment. 
lf we turn the polariser through an angle of 90° from its fOl'mel:­
position (§ 1.5) then we sllalI expect that in l'epeating tbe experiment 
of § 11, an anti-clock-wise rotation of the analyser wil! be necessary 
in order to see most cleal'ly the neutl'al axis. This eonsidel'ation is 
eonûrmed by experiment. 

17. OLlr observations hitherto given, prove that at l!last two 
different modifications of sal-ammoniac elouds exist, whicb exhibit 
double refraetions uf oppo'3ite sign, at the same time the absorption 
of vibrations parallel to the field alwaJ'3 exeeeds that of vibrations 
at right angles to the field. 

One of the special intermediate states of the elond, when under 
eleclric aetion, exhibits dichroism afone and na double refraction. 

(1'0 óe continueel). 

Chemistry. - "Das Gesetz der Umwandlungsstufen in tlte ligld 
of tlte theol'Y of allotJ'0py", By Prof. A. SlIfITS. (Oomll1unieated 
by Prof. A. F. HOU,I~MAN). 

(Colllmunicated in the meeting of December 30, 1911). 

Introduction. 
Already in 1836 FRANKENHEIM 1) pointed out that it cannot be said 

that a Jepositing pllre substance .will be solid or liquid aee91'ding 
as the tell1perature at wliieh tbis takes plaee lies under or above 
the melting-point of this subslance. ThllS phosphol'uS and sulphul', 
e.g. cau deposit from solutions in liquid state, in spite of the tem­
pel'ature lying below the point of solidificatioll. The same phenomenon 
bas sometimes been obsel'ved when \'apolll'$ were cooled. 

Ooncel'ning this FRANKEN HEIM wl'ites as follows: 
"Schwel'el' als aus Auflösungen kann ein KÖl'pel' aus dem Dall1pfe' 

flüssig riiedergesehlagen werden, wenn die Tempel'atul' untel' dem 
Schmeizpunkte steht. Jod, welclles seh1' leieht, auel! bei gewöhnlieher 
Temperatur sublimiel't, habe kh nul' in KI'ystaIlen erlangen körlJlen .... 

Bei clem Phosfol' wal' jedoeh das Resllltat entseheidend. leh brachte 
ihn auf ein eh;\'as hohl gesehliffenes Glas, legte eine dünne Glas-

1) Pogg, Ann. 391 380 (1836). 


