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Po = - 2.623 

P l = 552.610 

P
2 
= - 1354.86. 

The diffel'ences W-Ro between tlle given values of 17 and those 
calculatecl with these coefficients have been l'epresentecl in the last 
column of table XV. They amount to little more than ~ atmosphel'e. 
The l'esults gi ven in the table have been l'epl'oclucecl in a diagram 
on PI. II 1); the curve traced there is the calculatecl pal':1bola. 

It follows further fi'om the vallles of the coefficients, that the ' 
parabola cuts the ordinate p = 0 in two points, whel'e PVA is l'espec
tively 0.00480 anel 0.40307, fl'om which follows with the formula 2) 

(pVA)T = 0.99939 11 + 0.0036618 (1' - 273° 09)l 

fo)' the cOlTesponcling temperatul'es measnred on the absolute scale, 

Tl = 1 °.3 l' 2== 110°.2. 

The top of the parabola lies at a pressure of 53.73 atms. the 
value of 17VA is here 0.20394, fi'om which follows, in connection wHl! 

the value of (~(PVA)) cletermined from the isothel'ms, viz. 
dt p=53.73. 

0.0053, for the absolute temperatme of the isotherm which passes 
throllgh the top that 

Physics. - "On tlw measurernent of very low tempemtu1'es. XI v: 
Recluction of the ?'eadings of ilte hycl?'ogen thermometer of 
constant volume to tlw absolute scale." By Prof. H. rÜl\fERLINGH 

ONNES and C. BRAAK. Communication N°. 97b fi'om the Physical 
Laboratory at Leiden. 

(Communicated in the meeting of Jan. 26, 1907). 

§ 1. Int?'ocluction. 
As it is till now difficult to obtain pure helium, and very 

easy to obtain pure hydl'ogen (c.i'. Comm. N°. 94f, June j 906), 
the scale of the normal hydrogen thermometer (that with constant 
volume under a pressure of 1000 m:l\L of mercury at 0:» is for the 

1) The temperatures have been given in absolute degrees bolow zero. The 
temperatures noted down on the plato undergo slight altcrations on account of a 
more accurate c;lculation of t1e corrections to the absolute scale. They become 
-1030.54, -135°,67, -182°.75, -195°,20, -204.°.62, -212°.73 and -217°.32. 

2) This value of A ..10 has been calculated fl'om SCHALKWIJK'S determinations of 

isotherms (cf. the conclusion of § 10). 
S) In this the corrections to the absolute scale have been taken into [l,r'count. 
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present, just as when it (1896) was first mentioned as the basis óf 
the meaSUl'ement of low tempel'atllr9s at Leiden in the first com
munication (N°. 27) on this subject, süll the most suitahle temperature
scale to detel'mine low temperatm'es down to - 259 0 unequivocally 
with numerical values, \vhieh come nearer to the absolute seale tban 
thobe on any other seale. It is therefore of gl'eat impodance to 
know the corrections with which we pass ti'om the normal hydrogen
scale to the absolute one. 

As is known they may be ealculated fol' a eertain range of tem
peratures, when the equation of state fol' this region of temperatul'e 
has been detel'mined at abollt normal density. Up to now we had 
to be satisfied fol' that ealculation for the hydl'ogen thermometer 
below 00 with equations of state of hydrogen obtained in a theore
tical way. BERTHELOT 1) derives them by means of the law of the 
corresponding states fl'om expel'imentally detel'mined data of othel' 
subs(ances in the same region of redllced temperature, CALLENDAR 2) 
modifies VAN DER WAAT;S' equation of state sa as to render it adapted 
to represent the l'esults of the experimellts of JOULE-KELVIN fol' air 
and nitl'ogen as weil as those fol' hydrogen hetween 00 and 1000

, 

and supposes that a same form of equation holds also fol' hydrogen 
outside this reglOn. Chiefly this comes to the same thing as the 
applieation of the law of the eorresponding states, albeit to a limited 
group of substances. Though such theol'etic COl'rections as have been 
given by BERTHELOT and CALLENDAR are a welcome expedient to help 
us in default of othel' data 3), yet an experimental determination of 
these corrections remains necessary. 

We have obtained them in this research by using the isotherms 
of hydrogen between -1040 C. and -2170 C. given in Comm. N°. 97a• 

1) SUl' les thermomètres à gaz, Travaux et Mémoires du Bureau International, T. XlII. 
2) Phil. Mag. [6] 5, 1903. 
S) WROBLEWSKI'S determinations of isotherms at the hoiling point of ethylene 

and oxygen are not accurate enough for this purpose. In the results found for 
the last temperature tbis is immediately apparent from the irl'egulal' situation of 
the points on thc isotherm. The values obtained at the boiling-point of ethylene 
give more harmonious 1 es.ulLs. And yet a corl'ecLion on thc absolute scale would 
follow from them which has the wrong sign, viz. - 0° .07. 

At the tempel'ature of liquid air TRAVERS has detcrmined thc diITel'ence of the 
hydrogen thermomeler of constant volume and constant pressLll'e, from which we 
mayalso del'ive the cOl'l'ections to the absolule scale fOl' these ·lemperatul'es. lt is 
obvious thàt th is clel'ivalion cannot be very trustworthy. 

Further it is now possihle (see § 1 of Comm. N0. 97 a) lo derive dala on the 
expansion of hydrogen al low temperatmes from lhe dclerminations of Wl'rKOWSKI j 

they \VIII be discussed in a following communication. 
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For the ealculation of these eorrections at a definite temperatul'e 
we migbt start from tbc individual virial coefficients in the development 
into serieR of the equation of state (cf. Comm. N°. 71, 1901), which 
we have derived in § 12 of Communicntion N°. 97a• The results 
obtained in this way show really a regular course 1), in spite of the 
small number of points on the isotherms. 

However, we wished first to adjust the l'esults of the separate 
isotherms by gt:lnel'al formulae of temperature. Both in this case and 
in general it is Yery diffienlt to suceeed in this by applieation of 
one of the equations of state drawn up in a finite form. Very 
suitable fOl'.. sneh a pnrpose is the general developnent into series 
(Ol' more strietly speaking, development into a polynomial), which 
has ~\ll'eady been mentioned fl'equently. We chose fol' this the 
form VII. 1 (cf. the footnote to § 12 of Comm. N°. 97a). The 
adjustment takes place by calculating for every isotherm modifications 
in .B and C, ~B and ~G, whieh we ('all individual ~B and ~C, 
wilh an approximate value of the correction to the absolute scale, 
by then l'epresenting the values of ~G by a genel'al fOl'mula of the 
tempel'atul'e, and by eomputing new yalues fOt· ~B by sneeessive 
approximation in sneh a way that the value for the cOl'l'ection on 
the absolute seaie corre5ponds to the assumed vaIue of T. Final1y 
aIso the values of ~B were represented by a general formula of 
the temperature. 

lf we put the new values of Band G obtai.ned bJ" the aid of 
these cOl'l'ections, whic11 special values we denote by VII. H,. 1 in 
the polynomial of state, th en thiR represents at the same time the 
determinations of isotherms of Comm. N°. 70 at 20:> very satisfactorily, 
and those of Comm. N°. 78 at Q:l alld 20° by appl'oximation. 

By means of these general expl'essiol1s the reductions on the absolute 
seale ha\'e been cal'l'ied out. 

If 13 and Care known there is another way to derive the absolute 
temperatme from the observations with the hydl'ogen thermometer, 
than by applying the cOl'l'ections which lead from tbe hydrogen 
scale to_ the absolute tempel'atUL'e senIe. In the calC'ulation of the 
temperatme from the obset'\'ations we may ntt~lely take at once into 
account, that the gas in the thermometer does not folJow the law of 
BOYLE-CHARLEs, but that pressure and volume are connected in the 
way, as is indicated by 1he development into series with the cOl'l'ected 
values of 13 and G. The fOl'mula w:hieh may serve for lhis pl1l'pose, 
is gh en in § 5. 

1) Only the ii:iotherm of - 135°.71 gives a devmllOg result. (See lhe conclusion 
of § 12 of the preceding communication). 
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~ 2. Red~tction of tlw 1'eadings of t/te hyd?'ogen tlte1'mometer of 
constant volume to t/le absolute scale. 

If v is the volume of the gas in the thermometer, expl'essed in 
the theoretical nOl'mal volume, p the pressure iJ) atmosphel'es, Tthe 
absolllte tempel'ature, the equation of state for the thermometer gas 
may be written in the form: 

pv=AT (1 + B'T + G'T) . (2) 
v v~ 

Fnrther we put: 
t .the tempCl'ature on tlle sca!e of the hydl'ogen thermometer of 

constant volume 
and 

T- 'IOn c. = e. 
t is detel'mined by 

(PV)T-(pV)o 
t= , 

(pV)o ap 

where ap l'epresents the mean pressure-coefticient between 0° and 
j 000 for the thermometer with t11e specHic volume v. This is given 
b (PV)100 - (pv)o 

Y 100 (pv)o . 

If we represent the cOl'rection on the absolute Beaie by: 

t:. t = e - t, 
we may write for this: 

(
Tlo0 8'100- ToB'o TlOOC'ICO- Toan) (TB'1'- ToB'o TC'T- Tnr:'o) 

CT-To) '100 v + 'lOOv2 - V +--v-~-

tJ.1 TIOOB'lOO-ToB'o T100C'lOO-ToC'o (3) 
1+ ,100v + 100v2 

In agreement with what may be derived from the mean equation 
of state vn. 1, it appears fl'om our deteL'minations, that the influence 
of C' T is ve1'y slight, and down to - 217° does not amount 
to more than 00 .0003, so that it has not to be taken into 
account. Thel'efo1'e in what fo11ows wiII be put C' T = 0, as is also 
done by BBRTHELOT but without proof. 

Fol' the absolute zero point the value 273°.09 1) is assnmed, ti'om 

1) From AMAGAT'S experiments with the development into series of Comm N0. 71 
(cf. the note to § 12 of Comm. N°. 97n) 1.26 X 10-5 was found for the difl'erence 
between the pl'essure·coefficients of nitrogen at 1000 mmo pressure and 0 mmo pres
sure, from which foJlows with CHAPP.UIS' pressul'e-coefficient for 1000 mM., i. e. 
0.0036744 the value 0.0036018 for the limiting value at 0 mMo preSSUl'e, corresponding 
to tbe absolute zC'ro point - 273° .OG. In the samo way hydl'ogen gives fol' the 
difference of the pressure·coefficients at 1090 mMo and 0 mMo 2.1 X 10-6, which 
with the pressure-coefficient 0.0036629 given in Comm, N0. 60 (see XV) gives 
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which follows AJ'=0.0036618 T, Tooc. =273'.09 and TIOO oc.=373°.09. 
For the rednetion of the data given in Comm. N°. 97a to the 

VA 
theoretical normal volume the value - = 0.99939 was taken, borrowed 

v 

from the determinations of isotherms of Oomm. N°. 70 (SCHAIJKWIJK). 

The vallles of Bo and B'loo have been derived from the same 
determinations of isotherms 1) by tbe aid of the pressul'e-coefficient 
0.0036629 (see XV at tbe end of this Oommunication), neglecting 
the correction to the absolute scale fol' 20°. These values are: 2) 

BQ = 0.000607 B'IOO = 0.000664 

The values of B' T were fOllnd from tbe VII. H2 • 1 already 
more flllly discussed in § 1, which gives in a reduced form 3) 

111 
lOB ~, = + 173.247 t - 462.956 - 706.416:"'" + 384.2458 - - 4.2530-

t t3 t 6 

whereas VII. 1 gives: 

111 
lOB Q3 = 157.9500t -305.7713-231.8247- - 97.5686 --4.2530-

t t~ tG 

From tbis tbe values of B T have been calculated for the standard 
temperatures of the isothel'ms. 

The subjoined table contains in the first column these standard 
temperatllres ts measmed on the seale of ow' hydrogen thermometer/) 

the limiting value 0.0036608. The same value as was fOl1nd above from nitrogen, 
was derived by BERTHELOT (loc. cit) from CHAPPUIS' results for nitl'ogen and those 
for hydl'ogen obtained with a thermometer-reservoir of hard glass. In the same 
paper he derives the value 273° 08 fOl' the absolute zero-point fol' the case that 
also the less concordant results found by CHAPPUIS for hydrogen with a platinum
thermometer are taken into account. Aftenvards (see Zeitschrift flir Elektrochemie 
NO. 34, 1904) tJIe first mentioned value 273°.09 is again found by taking the 
mean of the above values for nitrogen and hydrogen, and those which may be 
del'ived by means of the experiments of KELVIN and JOULE. 

1) Compare the conc1usion of § 10 of Comm. NO. 97n. 
2) The values found by CllAPPUIS are resp. 0.000579 and 0.000606. 

Those of WITKOWSKI are 0.000616 and 0.000688. 
Those derived in Comm. N0. 71 from the 

observations of AMAGAT are 0.000669 and 0.000774. 
3) Accol'ding to DEWAR, PK= 15 atms. and TJ(= 29° are used for the calcula

tion, which also served for the derivation of VII. 1. 
Further have been pnt AAO = 0.99939 and .A /1 = AAO (1 + 0.0036618 t). 
4) The slight differences with lhe value of table XII of Comm NO. 97a are 

due to a correction (see XV) in conseqnence of the application of the improved 
pressul'e·cocfficient 0.0036629 and the influence of the dead space on the deter
minations of the tempel'ature, which wil! be more fully discussed in the last part 
of this communication. . 

53 
Proceedings Royal Acad, Amsterdam. Vol. lX. 
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in the second column the same iemperatllres measllred on the absolute 
scale. T11e two following columns contain the conesponding v,alues 
of the special B' Tand of the corrections to the absolute scale l::. ts 

calcuJated according to forillula (2) for~ a hydrogen-thE'rlllometel' of 
constltnt volmne witl! 1090 mm. zero-point-pressur8. The last column 
gi,'es the corrections tor the nOJ'mal hydrogen-thel'mometer. 

The values fol' -103°.56 and -135°.70 are less certain than the 
othe1's (compal'e ~ 10 and ~ 11 of the p1'eceding communicaLion). 

TABLE XVI. H~. Correclions to tbe absolute Fcale. 

t 

I 
0 

I 
B~,.103 

I 
/:l. t I ~ /:l. t s s 

- 103°.56 - 103° .54 + 0.::892 0°.0214 
I 

0° 0196 

-- 135°.70 - 135° .67 + 0.2308 00.031l3 0° 0290 

- 182° 80 - 182°.75 - 0.2327 0°.0530 0° .04.86 

- 195°.26 - 195°.20 - 0.4734 0°.0611 0°.0561 

- 201° 69 - 204°.62 - 0.7244 0° .0683 0°.0627 

- 2-12° .811) - 212°.73 - 1.0112 0°.0752 0°.0690 

- 217°.40 - 217°.32 - 1.2167 0° .0796 0°.0730 

With very close appl'oximation the results of the last column may 
be represented by the formula·: 

whel'e: 

l::.t-a- b - c - d -t (t)2 (t )3 (t)4 
- 100+ 100 + 100 + 100 

a = - 0.0143307 
b = + 0.0066906 
c = + 0.0049175 
d= + 0.0027197 

The gl'eatest deviation js three units of the last decimal. 

(4) 

The formula gives the vallIe l::.t=O, both for t=+100~ andfor 
t = 0°, while l::.t::::: + 0°.14 would follow from it fol' t = '- 273°. 

~ 3. Accw'acy of the C01'1'ections. 
The influences which may cause errors in the corrections, are of 

two kinds. 
1. Errors in the val nes of B T .' 

2. Errors in the' data which have been used in the fUl'thel' derivation. 

1) The difference with Comm. N0. 97a remaining aftel' the correction of tbe 
pl'eceding note is the consequence of an improvement applied in the calculation. 
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Thc IaHer may be rec111ceel to the erl'or in B'o anel the diffel'ence 
of the presslll'e-coefiicients llsed for the density = 0 anel that at 
0° and 1090 mM. If for the mean error in 13'0 we compal'e the 
valnes of 13'0 which may be derived fl'om the data of Oomm. Nos. 70 
anel 78 anel from those of OIIAPPUIS, a mean error of ± 0.000034 
(about agreeing with the error pel' cent eleriveel for the pv in ~ 11 
of Oomm. N°. ~}7a) follows from their deviations inter se, whieh 
corresponds with a mean error of ± 0°.008 at -100° anel of 
± 0°.003 at - 200" for b. t. 

We may further assume th at the mean er1'01' in the pl'esslll'e
coefficients 0.0036618 anel 0.0036629 amonnts to one unit of the 
last elecimal for the first a,nd to two units for the seconel, whieh 
corresponds with a mean error in b.t of ± 0".003 anel ± 00 .006 at 
-100° anel of ± 0°.005 anel ± 00 .011 at - 200°. 

lf we further put the mean error in 13' T cqllal to that of B'o, a 
mean error in b.t corresponels to this of .± 00 .006 at -100° and 
of ± 0°.002 at - 200° . 

. The total mean error in eonsequence of all these mean errors 
together will amonnt to ±0°.012 for -1000 anel ±0°.013 for -2000

• 

I 

~ 4. Companson 0./ the resztlts with tltOSIj which have been theore
tical,'y cle1'ived. 

Table XVII contains the eorl'ections cOllcel'l1ing the nOl'mal hyelrogen 

TA8LE XVII. JJ~. C"l'l't'ctions to 1he absolute scale. 

/l t /l t 
t t 

experlln~ll-I accordiul7 acc·u d ng I accord I1g Ifl'lJIll eXfJe-
tal to VII. f to to rllllental 

values C,dlpnd,u' Berthelot value~ 

- 1030 .56 00 .0196 I 0°.0017 - '10° 0°.00021 0° .0015 

- 135".71 0° .0200 ) 00 .0032 - 200 00 .0004.8 0° .0031 

- 182° .80 OO.01.8û I o~ .0082 - 50° ) 00 .00lû4 I 0° .r082 

- '195° 26 00 .0561 I 0°.0108 - 100° I 0".0054 00 .008 00 .0187 

- 204.°.69 0'.0627 0° .013B - 150° 0".0132 0° .0:337 

_ 212n .81 OO.OBOO 0°.0168 - 2000 0°.0311 oo.nB 0° .0593 

- 217°.40 0° .0730 0°.0192 - 24Uo 0° .18 

240° 0°.0470 - 2500 0°.1005 

I 1- - 21')0" ! 
OO.OO2r1 

I 
53'\< 
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thermometer. Besides the above mentioned vallles of Lt, which were 
dil'ectlJ' found from the observation it contains the corrections cleter
miued accordmg to the serial f~l'mula VII. 1 and those calculated 
by CALLE~DAR and BI!.RTHEWT. Moreovér in the last column the 
corrections, w hich maJ' be calrulated from the expel'imental va]ues 
adjusted with VII. H2 according to fOl'ml1la (4) are given for a 
comparison. 

Besides the cOl'l'ections derived from this investigation fol' the zero
point-pressul'e of 1000 m.M., also the values found by BERTHELOT 
and CALLENDAR are l'epresented on the plate. The three curves have 
been indicated by I, II and III in the above mentioued ord~r. Also 
Ir anel III refer to a zero-point-pressure of 1000 m.M. 

The values derived by CALLENDAR and BERTHEWT by means of 
the law of the col'responding states appeal' to deviate systematically 
from the expel'imental ones. With regard to the correctiolls according 
to VII. 1., in the derivation of which formula agreement in the 
reg ion of the equation of state (between 00 and -217° for hydrogen) 
tl'eated here, was not aimed at, we may observe th at a modifiration 
is l'equil'ed for VII. 1 to give as good an agreement as possible also 
in th is l'egion. In the first place this agreement would require that 
for the calculation of VII. 1 those values were assumed fol' the 
critical quantities of H 2 which follow from the data of Comm. N°. 97a• 

They are lJ!.. = 15 atms. and Tic = 43°. This value of Tic would 
considerably increase the corl'ections gi ven in table XVII acrording 
to VII. 1. 

§ 5. F01'nwla to del,ive tlw temperatlt1'e di1'ectly f1'om the obm'
vations with the gas th81'17Wlnetel' of constant volume. 

We suppose that the cOl'l'ection for the diffel'ence in pressure at 
the mercnry meniscus and the thermometer-reservoir in consequence 
of the weight of the thermometer-gas is applied to HT, and that 
it is so small that it may be neglected for the smaH volumes. 

The fundamental formula for the l'eduction IS 1): 

pv = AT (1 + BT + CT) 
v v2 

which mayalso be written in the form: 

pv = AT (1 + B~) p + C~) p2 ) (5) 

We start from this latter formula. The eql1ution fol' the gas-ther
mometer (cf. formula (1) of- § 5 of Comm. N°. 95e) becomes now: 

1) Here v is expressed in the theoretical nOl'mal volume and hence AT == 
=- 1 + 0.0036618 G. We caU the value for 0° C., at which G == 0, ATo' lt is 1. 
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. (6) 

This formula ho1ds also for the rarbonic acid thermometer np to 
the number of decimals given by CHAPPUIS. IJl XV we shall further 
discuss the deviation of the formnla aseel by CRAPpurs. 

With a sufiicient degree of appl'oximation the formnht for the 
eletermination of the tempemture elown to 0".001 wtth a hyelrogen 
thermometer of 1100 m.M. zero point pressUl'e ancl a elead space 

;0 < 0.01 may be written in the simplel' form: 

[ 
Vo (1 +k! t+k~ t2

) + fJ! +n! n/ 
HT AT(l+Bf~HT) -+: 1+0.00366t/ + 

First an approximate va1ne may be assumed fol' BfJj}. WIth the 
appl'oximate vaIue of the temperature found in tbis way a better 

value of B~~) may be eletermineel, anel tlle correction term for the 
expansiol1 of glass calculated. 

Thus we find AT, from which the valne of (j follows through 

AT-Am 
0.0036618 = (j. 

X TT. 11~fluence of the deviation f1'om the law of BonE-CRARI.I~S 
on the te7T/'pemtu1'e, measw'erl with the scale of the pas thermo
meter of constant v01wne acco1'Cling to t!te obse1'uations with 
tltis apprwatus. 

§ 1. When thc fOl'mulne are drawn fol' the calculation of tbe 
temperature on thc scale of tbe gas 1hermometer of COl1&t[l,nl vohulle 
the variation of' pressul'e of the gds both in the thermometer-reservoir 
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anel in the dead space has as yet (see e.g. OHAPPUIS) been generally 
entered into the calèulation, as if it took place at pel'fectly constant 
density. 

The error committed in this way, is so blight for the permanent 
gases for small values of the dead space, that it manifests itsalf 
only in the last of the decimals given by OHAPPUIS. For OHAPPUIS' 
carbon ic acid thermometer, howevel', it attains an appreciable value 
(the int1uence extends here to the last decimal but one), so that it 
was of importance to examine in how far iL is permissible to neglect 
it. This appears when OHAPPUIS' formula is more closely compared 
with formula (6) of XIV. 

The density not being constant, either in the thermometer-reservoir -
nor in the dead space, on account of the fact that e.g. at low tem
peratures gas passeb from the dead spaee to the reservoir, and pv 
as weIl as the pressure-coefiicient vades with the density, four . .. 
approximations are applied in this tl'eatment (two for reservoir and 
two fol' dead space), all giving an error in tbe same direction. 
(Adsorption is left out of account). 

The errors caused by these approximations, are of, the same order 
of magnitude for the reservoir and the dead Rpace, tbe first applying 
to a large volume and a small difference of density, the second to 
a small volmue and a large differenre of density. The correction 
wbich is to be applied to the determination of tempel'atuJ'e on 
acconnt of these errors, on1y amounts to - 0° .001 at - 100° for a 
hydrogen-thermometer with 1000 mmo zero-point-pressure and a 
dead space of 0.01 Vo, to somewhat less for 10we1' temperatllres, 
and so it may be neglected belov\T 00

• 

Forll1ula (6) differs from tbe preceding formula by one COl'l'eC
tion more, whieh is independent of the size of tbe dead space, aud 
which is the result of the variation of density in the reservoir caused 
by the expansion of the gla~s. This 01'1'01' is of no importance for 
the detel'mination of the temperature by the hydrogen-therll1ometer, 
but may exercise an appreciable int111ence in some cases. (cf. ~ 3). 

The appl'oximations mentioned have also an influence on tbe deter
millation of tbe mean pl'essure-coefticient The disCLlssion, perfectly 
analogolls to that for the influence 011 the determination of t11e tem
perature, gives + 0.00000019 as eorl'eetion 1'01' our thermometer, 
whieh l'emains below the limit of accuracy given in Oomm. N°. 60. 
Hence lhe value 0.0036627 del'ived in Oomm. N°. 60 fol' hydJ'ogen 
o,t 1090 mmo changes into the cOl'rected value 0.0036629. 

~ 2. We may pass fi'om the temperatures derived in the way -
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mentioned in Comm. N°. 95e to those on the nOl'mal hydl'ogen-thet'
mometel' by availing ollJ'selves of tlle snbjoined table, in which the 
con'ections requil'ed for this luwe been given. These corrections give 
an account of the variation in the assumed pressure-roefficient and 
(with regard to the number of decimals given) of the influence of 
the dead space, 

TABLE XVIII. Corrections for the temperatures 
calculated acrording to Comm. NO. 95' 

to those on thr. normal hydrogen scale. 

M tlt 

- 500 + 00 .003 - 2000 + 00 .016 

- 1000 + 0°.006 - 2200 + 00 .019 

- 1500 

_I _ 

+ 00 .010 - 2500 + OC.020 

By means of the fifth column of table XVI the corrections to the 
absolute scale are found. TllUs the tabJes XVI and XVIII enable us 
to reduce the tempel'atmes calculated accOl'cling to Comm. N°. 95e 

and used in Comm. Nus 95(1, 95c and 95 rl both to the normal hydrogeu 
scale and to tlle absolute scale. 

The temperatures ts occurring in Comm. N°. 97n, already corrected 
in the th'st col UlUn of table X V I for the application of the corrected 
pressure-eoefficient 0.0036629. and the influence of the dead space, 
are adjusted to the absolute scale by the corrections in the fourth 
column of tab Ie XVI. 

~ 3. The values found by CHAPPUIS and TRAVERS for the pressme
coefficient of hydl'ogen (cf. the footnote to ~ 7 of Comm. N°. 95e) 

are COl'l'ectcd to 0.00366266 and 0.00366297 (numbel' of decimals 
the same as given by thern). 

For tlte p-ession-coefficient of cal'bonic acid found by CHAPPUIS 
the correction is more considerabIe and amonnts (because the dead 
space is smal! here, the corl'ection on account of the variation of 
density caused by expansion of the glass is here about of the same 
value as that on account of the variation of density by the dead 
space) to - 0.25 X 10 -6, so that the valne fOllfld by OHAPPUIS 1) 
0.00372624 is corrected to 0.00372599. 

1) Nouvelles Etudes, Travaux et Mémoires du Bureau International. T. XIll, p. 48. 


