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Every registered CUl've can serve for the determination of a point 

of the curve that indicateR the l'elation between rate of crystallisa

tion and boundary temperatul'e. The sum of the tempel'ature of the 

thel'rnostat and the ri se of ternperatllre following fl'om the curve, 

gives thebonndary temperatul'e. The temperature of the thermostat 

and the dimensions of the tube determine the velocity of cl'ystalli

sation, '.JVhich can be derived from the results of the measurements 

cauied out wilh Ibis p1ll'pose (p. 698), 
In fig, 4 the abscissa is the tempemture of the boundary plane 

of the phascs and the ordinate the velocity of crystallisation. As 

appeal's from the figl1rè, the temperatul'e does not l'each the melting

point (42°) in any of tbe measul'ements, but always J'emains far 

below it 1). The obsel'vations yielding temperatures of the boundary 

above 29° are of no vallle in consequence of tbe phenomenon 

mentioned on p. 698, hence they bave not been reproduecd in fig, 4. 
When one wants to determine the pOl'tion of the curve above 29°, 
another experimental method must be followed, in which thc process 

of soliditication has a rnathematically defined course 111so near the 

melting-point, and does not depend on aecidental disturbances. 

I am gref!,tly indebted 10 the instrument maker of the Physical 

Laboratory, Mr. G. KOOLSCHIJN, for the fronbJe he has taken boring 
the holes in the tubes used by me. 

lnstitute fol' Theoretical Physics. 
Utrecht, June 1920. 

1) J. P'f!]RRIN, Ann, de Phys. Tome XI, serie 9, p. 96. 1919, 

Physiology. - "On the Obsel'vation (md Rep1'esentation of l'kin 
ThJ'eads". By Prof. W. ErN'rHovl';N. 

(Communicated at the meeting of September 25, 1920). 

A ful! discussion of tbis subject will be publislJed elsewhere; a 
few eonclusions, howevel', may be given here. 

I. Threads of 0.1 t.o 0.2 t-t can cftsily be observed with the naked 

eyc as light lincs on a dark background. Without diflieuHy tbey 

ean be shot or bioWIl, fixed, trallsf'el'red, put nnder the micl'oseopc, 

bombal'ded, and stl'etched out in the galvanometer. 

2. Any thread thaI; can. exist, however thin it may be, ran be 

made ultra-micl'Oscopieally visible, when we are only able to bring 

it under the micl'oscope in an efficient way,Wben it. is assllmed 

that in case of nnifol'lU radiation of a thl'cad the quantity of light 

refleded by it, decl'cases in dil'eet ratio to its diameter, the dia

meter of the thinnest thl'ead visible is eakulated at 0,2 >< 10-6 tAtA, 

By way of comparison it may be said that the diameter of a hydrogen 
molecule is about a million times larger. 

3. Thc power 10 see the thinnest dark threrul agllinst a lz:q/tt 
baclcground with . the unaided eye is not detol'mined by the dimen

sions of the rones on the retina, but b)' the power to distinguisb 

two degl'ees of brightness. Two luminous points or luminous lines 

which 'approacll each other more and more ure still obseI'ved sepa

rately when they are l'epresented on tho retina at a distanee apart 

cOI'l'esponding to the diametet' of a tone at which they appeal' at a 

visual angle of 60(1; a thread, howevel', ean still be seen at an 
angle of 2(1. 

4, Evel'.v cil'eu mstanee w hieb l'enders the microscopie image of a 

dark thread against a light background less sharp, increases the 

apparent diameter of tbe thl'ead. As no microseope cornea up to 

ideal demands, it may, thel'efol'e, be a,ssumed, that the l'esults of 

the measurements made with this instl'llment eithel' agree with 

l'oality or give ioo high val lies, sa thal lhe thl'eads mentioned in 
this paper al'e really 0,1 or 0,2 (1 thiek Ol' thinner. 

5. Tha eonditions to obsel've the thinnest dark thread against a 

light background with the microseope, anel repl'esent it, are different 

from those whieh hold 1'01' seeillg two luminous points or linas separate 
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which approach each other more and more. If the aperture of the 
projection-objecti ve is N and the wave-length of the light J., the 
distanr-e of the still distinguishable points or lines is g'enerally 
assllmed to be: 

). 

1 > 211' 

which fol' N = 0,95 and ). = 0,6 11-' yields the value of 0,31 (J, for 1. 
The een tral diffraction-dises, which are formed in the image of eaeh 
of tbe two lllminolls points, overlap for tbe distanee of the leng th 
of the radius of the dises. 

On the othel' hand a tbread of 0,2 (J, is represented shal'pIy defined 
and eontmsted with an objeetive of the same aperture. The edges 
are so shal'ply dl'awn that a number of smal! unevennesses beeomes 
separately visible. 

6. When the same thread is represented with an objeetive the 
apel'ture of w hieh is 0,18, the image ueeomes, indeed, le8s sharply 
eontrasted and less detlnite, but it remains elear enougb to be useful 
for many pUl'poses. In this the central diffraction discs fOl'med of a 
luminous point on one edge of the thl'ead, and of one of an opposite 
point 011 the otheredge overlap to an amount of P = 94°/. of the 
diameter of the discs. 

7 .. In the direct observation of threads without application of the 
microscope wo fOllnd as maximnm values of P . ... 98,2% and 
98,5°/.. Prouably equally great and even greatel' values of P can 
be reached in the case of microscopie representation. 

8. There is every i'eason 10 assume that with commercial ohjeetives 
a servieeable image may still be obtained of a thread of 0,04 (J,. 

At the. meeting pbotos were, in fact, exhibited of a bombarded quartz 
thread, the diameter of which was 10 all probability of the said 
order of magnitude. 

Astronomy. - "The Distance of the Dark N'ebulae in Taut'us". 
By Dr. A. PANNF~KOEK. (Communicated by Pmt'. J. C. KAPTEYN). 

(Communicated at the meeting of Sept. 25, 1920). 

§ 1. Varions investigations made in rerent years, have demonstrated 
evel' more elearly the existence of dark cosmie nebulae, that abol'b 
and weaken the light of the stars behind tbem. Between thc luminous 
patches and stl'eams in the Galaxy, dark spots and cavities are seen, 
whieh were originally considered as empty spaeesin tbestar-filledgalactic 
system. The improbability of these empty spaces extending as conic 
tubes thl'ough HI<1RSCHEL'S Ienticular stal'-system, with our sun as 
vertex, constituted one of the main argnmellts for the conception of 
the Galaxy as a ring of IlO great extension ilJ depHl.For a long 
time the possibility tbat they should originate by means of absorption 
has played no part in the theories concerning the structure of the 
universe. 

[t is through the photographs of MAX WOLF and BARNARD that we 
first have beeome acquainted with numel'ous details scarcely allowing 
of any othel' interpl'etation. 8mall dal'k spots are to be seen in the 
midst of the luminous star clouds; long, dark, fantastically shaped 
lanes intel'se(~t the luminous parts, and are evidentJy connected with 
faintly luminous nebulae. MAX WOLF has repeatedly pointed out the 
existenee of extensive absorbing nebulolls masses, as one of the 
main eauses that determin8 the aspect of the Galaxy. The gaJaetic 
system is then to be eonsidered as a mixture of dense starelouos, 
luminous nebnlae and dark nebulous masses. 

In all in vestigation of some star-photographs in Aq uila 1), com prising 
the densest parls of a stal'eloud and also a black spot therein, 
the all thor of the present artiele found thaI in the black spot thc 
densities of the stars from the 11 th to the 15th magnitude were all 
smaller in the same proportion, compal'ed wUh the eloud besides it; 
if the spot were caused by absol'ption, the absorbing sllbstance should 
therefol'e not lie in the far depths of the stareloud, but a great deal 
nearer by, so that it was only accidentally projeeted against this 
luminous backgl'ound. 

1) A. PANNEKOEK. Investigation of a galactic cloud in Aquila. Proceedings R. A. 
of S. Amsterdam, Vol. XXI, Nr. 10. (March U119). 
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