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Physics. - ,çMa,qnetic Reseal'ches. VIII. On the sltsceptibility of 

gaseous o,xygen at Zow tem pemtUl'es" , By H, KAMERUNGH ONNES 

and E.OOSTERHUIS. (CommunicatIOn N°. 134d from the Physica!_ 

Laboratory at J.;eiden.) Communisated by Prof. H. KAl\1ERLlNGH 

ONNES. 

§ 1. The sttsceptibzlity of compl'essed oxygen between 17° O. and 
tempemtures nertr the critical tempe1'llture of oxygen. In our Jast papel' 
in connechon with our investigatlODs of val'ious cases in whieh a 
moleculal' field of W EISS with opposite sign can be assumed with 
paramagnetre substances, we mentioned the continuation of the 
experiments by KAMERI.INGH ONNES and PERRIER which have already 
been projected and the éontinnation of which may soon be experted, 
and which have fol' thei1' object to investigate the inflncnce, wiLh 
oxygen, of bringing the molecule& (0 various densitles upon the 
devmtions from Ol'Rm'S law. WOl'king in tbe same direction, we 
have endeavoured to ascel'tain whether 111 gaseous oxygen below t11e 
ordinary temperature and aboye the eritical temperatll1'e a D. appeal's. 
For th is purpose we have measnred t?e susreptibility of oxygen 
between 17° C. and -126°.7 O. We used the attr'action method m 
the same form as described fol' the paramagnetic salts in OUl' previous 
paper. A copper tube, closed underneath, 10 cm. long, 8 mmo 
external and 6 mmo in tel'n al diameter, provided with a capllla.ry 
tube above, by WhICh it could be tllled with oxygen l1l1del' pressnre, 
and rlosed, one time with a fine tap in whieh the capillal'y tube 
ended, another (ime by pmcbing this capillal'y, and then soldering 
up aftel' it had sel'ved fol' filling, was filled with oxygen at ordinary­
temperature to 100 atmosphel'e&. The experiment was then repeated 
with the evacuated tube 1ll the same baths. Fo!' results . lsee ta.ble I 
p. 1405). 

'fhe experunents should be regarded as comparative for the queshon 
under consideration, but the absolnte yalue of the suscephbility was 
also determined at 289°.9 K. It cOl'l'esponds pretty weIl to that of 
WEISS and PJCCARD. As manometer we used a metal manometer 
WhlCh was compared with a hydl'ogen manometer going to 120 
atmospheres. The dellsity of ox)gen was taken from Al\IAGAT. xl' 
appears to be constaut, within the limits of accuracy (whieh is about 
1°/u) as fal' as the boilirH~-point of ethylene (169°.6 IC). The two 
points in ethylene, evaporating nnder l'educed pressul'e, I deviate a 
httle, but this need not be considered as of murh impol'tance, as 
these temperatUl'es wel'e not accuratèl,r known. lVloreover the proxi~ity 
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of the cl'ltical tempel'ature made the distl'ibution of densltj m the 
tube uncel'tam. 

We may draw the conclusion that within the limits of accurac.y 

t 

. TABLE 1. Gaseous oxygen (PN = 100) 
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in the measurements a 6. does not yet appeal' in oxygen above the 
critical temperatlll'e at densities which are 100 times the r.!ul'mal. 
From this it seems all the mOJ'e probable that· !::. only - appears tOl' 
oxygen at gl'eat densities, :lnd i~ liqnid ox,vgen can rise to the-­
considerable value of 71 0 as tbe density rises. 10 1000 times the 
normal. 

In the accompanying tigure om observations concerning gaseous 
oxygen and those of KAI\IERLINGH ÜNNgS ,and PE~RmR whiéh we 
confirrned in our last papel', are cornbined in a gl'aphic l'epreRen~ 
taLion ; the uncertain points near the critical tempera!~ll'e are not 
g-iven. The point of intel'section of the line for gaseous oxygen with 
the production of the line fol' the liquid stafe, appears to hav~ no 
physical meaning; as we snpposed in om' last paper, it is due to 
the value of the constants, that the tempm'ature which indicates the 
intersection of these lines happens to be a,bout the ordinm'y one, at 
wl~ich amongst othel's, the obsel'vations of W Erss and PWCARD tall, and 
helm,y wbich as yet no obsel'vati.:m had been made fol' gaseous oxygen. 

(To be continueel.) 

Physics. - "Furtlwl' e,vpel'iments with liquid helium. H. On the 
elect1'ica I 1'esistrmce of pure metals etc. VII. The po tential 
cl~/lB1'ence necessw'y jol' t/ze elecll'ic curl'ent thl'Olt,qh mercury 
below 4~.19 K." Bv Prof. H. KAI\IERLINGH ONNES. Cornmunica­
tion N°.' 133a and 133b ti'om the Physical Laboratoq at Leiden. 

t COffimunicated in the meetings of !<'ebruary 22 and March 22, 1913). 

§ 1. Difjiczdties involved in the investigation of tlw galvanic plwno- -
mena below 4:. 0 1g K. In a previous Oommunication (No. lUc of 
Nov. 1911) we l'elated that special phenomena appeul'ed when an 
electric CUlTent of great density was passed thl'ough a mel'cury thread 
at a temperatllre below 4°.19 K., as was done to establish a higher 
limit at evel'y temperature fOl' the possible resic111al value of {he 
l'esistance. Not llntil the expel'iments had been repeated many times 
with different merClll''y threads, whicl! wel'e pl'ovided with diffel'ent 
leads chosen 80 as to exclllcle any possible djsturbances, cOllld 
we obtain a survey of these phenomena. 'l'hey consist principally 
herein, that at every temperatlll'e below 4°.18 K. fol' a mercury 
thread inclosed in a glass capiIlal'y tube a "tlu'eslwld value", of 
the cUlTent density can be giVe!l, sllch that at the crossing of 
the "threshold vallle" the phenomena change. At CUlTent density 
below the "tbreshold value" the electl'icity goes through without 


