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Table 1°'  Defining fixed points of the ITS-90.
Numb Temperature A b
umber oK I Substance State We (Tyo)
1 3to 5 - 270,15 to He \
— 268,15
2 13,8033 — 259,3467 e-H, T 0,001 190 07
3 == 17, ~ — 256,15 e~H,(or He) Vor G)
4 =~ 20,3 =~ — 252,85 e-H,(or He) Vior G)
5 24,5561 — 248,5939 Ne T 0,008 449 74
6 54,3584 — 218,7916 0, T 0,091 718 04
7 83,8058 — 189,3442 Ar T 0,215 859 75
8 234,3156 — 38,8344 Hg T 0,844 142 11
9 273,16 0,01 H,O T 1,000 000 00
10 302,9146 29,7646 Ga M 1,118 138 89
11 429,7485 156, 5985 In F 1,609 801 85
12 505,078 231,928 Sn F 1,892 797 68
13 692,677 419,527 Zn F 2,568 917 30
14 933,473 660, 323 Al F 3,376 008 60
15 1234,93 961,78 Ag F 4,286 420 53
16 1337,33 1064,18 Au F
17 1357,77 1084,62 Cu F

2 All substances except °He are of natural isotopic composition, e-H, is hydrogen at the
equilibrium concentration of the ortho-~and para- molecular forms.

b

For complete definitions and advice on the realization of these
“Supplementary Information for the ITS~90” The symbols have the fol

various states, see
lowing meanings:

V {vapour pressure point; T: triple point (temperature at which the solid, liguid and

vapour phascs are in equilibrium) ; G : gas thermometer point ;

M, F ! melting point,

freezing point (temperature, at a pressure of 101 325 Pa, at which the solid and liquid

phases are in equilibrium)

PERNT,
9
To/K=Ay+ 2 A;[In(p/Pa)~B)/C 1 2
7t

TREHESND. EE A, A, B, Cld, ~Y 7 noEH
JLHR DO He, ‘He & # DIREEIC L ORI 25 H o,
Lo DEH% Table 3iICird,
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COWREFDOEBEL, 3 DOEE THKIE L - RS
ERSKARETNC K » TERE N2, B Ty 3, Sk
Kt~y o oJER picst LT,

Ty =@-+0p+cp? (3]
(4.2 K~ 24.5561K)
T3,

atbp+cp?
Too = 1+ By (Toy ) NJV
(3.0K~24.5561K)
THERSND, CTT, ¥, a, b, cid, EEITHkES

(4)
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By (Te )/ {m’mol ™) = {16.69 — 336.98 ( Ty /K) ™!
+01.04 (T4 /K)T2~1382 (T5/K)3}-107¢ 5

T&Ho, *HeitHTid,

By (Top )/ (m’mol™ ) = {16.708 — 374.05 (7o /K) !
—383.53 (T /KD™* +1799.2 ( Ty, /K) ™2
—4033.2 (T30/K) ™ +3252.8 (T3 /K)™5} 1078
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Table 2%) Effect of pressure on the
temperatures of some defin-
ing fixed points*
Assigned Temperature Variation
value of with with
Substance equilibrium pressure, depth, /
temperature (d7/dp)/ ar/dn/

To/ K (10°K-Pa D™ (1073 K-m ™"

z;é{(y%r)"’ 13,8033 34 0,25
Neon (T) 24,5561 16 1,9
Oxygen(T) 543584 12 1,5
Argon(T) 838058 25 3,3
Mercury(T) 234,3156 5,4 7,1
Water (T) 273,16 -15 —-0,73
Gallium 302,9146 -2.0 ~ 1,2
Indium 429,7485 4,9 3,3
Tin 505,078 3,3 2.2
Zinc 692,677 4,3 2.7
Aluminium 933,473 7,0 1,6
Silver 1234,93 6,0 5.4
Gold 1337,33 6,1 10
Copper 1357,77 3,3 2,6

* Equivalent to millikelvins per standard atmos-
phere

** Equivalent to millikelvins per metre of liquid

# The reference pressure for melting and freezing
points is the standard atmosphere ( P, =101 325Pa).
For triple points (T) the pressure effect is aconse-
quence only of the hydrostatic head of liquid in the
cell

3) 13.8033K ~96178°C: S EHMBES

¢ DEESROEER, EDoNEREERBETHH
SHEERE, EHRES, EHONEEESRE, KX
S TERESND, COTHEE, BET, TOHLER
BEAOIEIAR (To) &, KOS EATOEFER
(273.16K) &, W (Ty), FHbb,

W (Tyy) = R (Too )/ R (273.16K) (7
OEECER NS, £, ST BASMEEETE
KOEHEDVFNHERER LIS UL S0,

W (29.7646°C)= 1.11807 8
ESMES
W (—38.8344°C) = 0.844235 9)

X ok, HogESE CHEATIASEREEN, £
BT NLOREEROEHEHE LT NITIE 50,
W (961.78°C) = 4.2844 {0
ZORERETR, EBECATOASEREREITOR
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Table 3% Values of the constants for the
helium wapour pressure Egs.
(2), and the temperature range
for whicheach equation,identi-
fied by its set of constants, is
valid.
3He ‘He “He
065K 103.2K 1,25Kt02,1768K 2,1768Kto50K

A 1,053 447 1,392 408 3,146 631

A 0,980 106 0,527 153 1,357 655

A, 0,676 380 0,166 756 0,413 923

As 0,372 692 0,050 988 0,091 159

Aq 0,151 656 0,026 514 0,016 349

As  —0,002 263 0.001 975 0,001 826

As 0,006 596 —0,017 976 —0,00 4325

Aq 0,088 966 0,005 409 —0,00 4973

Ag  —0,004 770 0,013 259 0

Ag  —0,054 943 0 0

B 7,3 5,6 10.3

C 4,3 2,9 1.9

Tt SR OEEERE L, WIEOMED o B
Too» ERDD,
HRSEE Table 5 R iREEARBRIC L L TIRAD
FnEHERT 5,
(a) W (Tao) =Wy (Tog)+a[ W {(Tg) 1]
5
FO{W (Tye) 13+ 2 [InW (T I'7" W
i1
o) W (Ty) =W; (Toy ) +a[W (Tyy) - 1]
FO[W (T —112+c[W(Tyu)—-17°

+d[ W (Ty,) —W (660.323°C) 1° 12
(e} W(Tag) =W, (Typ)+a [ W (T5) 1 ]
+b [ W (Ty) —1]1InW (T )) a3

H¥ a, b, c; ¢, dd, FIIEIBEINCKIET B
HCehHo, EREATOERMEORED SIRET 5, &
fr, nREEHRICE-> T, 0~2M852o0T05%,
BRESEIR & C N o OEHA RE T 2 EREAROERT
%3t A Table 510K, 758, KoZHEAUIEA
HAERD B DIKRETH D,

W (Ty) BERMKTHO, RATEERES NS,

12
InlW, (Gy) ] =4, + 2 A {[1n(T, / (273.16K))
1-1

+151/15Y {14

(13.8033K < Typ = 273.16 KD
9 .
W, (Tog) = Cot 22 Ci{ (Too/K—754.15)/481} 15
i=1

(273.15K < Ty = 1234.93K)
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Table 4 The constants A,,A;,C, and Cjin the reference functions of equations (14) and (15).

Ag  — 2,135 347 29 Ag 0,107 152 24 Cy  — 0,006 497 67
A 3,183 247 20 Ag  — 0,293 028 65 Cy —0.002 344 44
As 1,801 435 97 Ao 0,044 598 72 Cs 0,005 118 68
Az 0,717 272 04 Ap 0,118 686 32 Ce 0.001 879 82
Ay 0,503 440 27 Ay — 0,052 481 34 C;  — 0,002 044 72
As — 0,618 993 95 Cy 2,781 572 54 Cg — 0,000 461 22
As — 0,053 323 22 C, 1, 646 509 16 C, 0,000 457 24
Aq 0.280 213 62 C, — 0,137 143 90

TTT, ¥ Ay, Ay, Co, C;ldTableditfd 50
TH %o
4) %1.78°CLIL: 75 v o st al
MOBERLL EOREHERE 77 v 7 OBl ES
Ef B, BEE Ty RIKAD SR B,

Ly (Ty) _exp (g (AT (x)171)—1
L} (Tgo (x)) exXp (62 [/{ ’[;;Q }_1>"]

16

LT, Ty (%) (&, BOEFEE (1234.93K), 4 D&
B85 (1337.33K), F 73 SH0EES (1357.77K) %%
W bo $rc, Ly (Ty), Ly(Ty (%)) 13, BE T,
7, To (%) TOWE A TORKOSKHFEETH
b0 Fhz, €, =0.014388m-KTH 5,
' 5) ITS-90LBEDEBEOE
ITS-90&BLDEX% Table 6 1CRd, ¢ O
A, BEHCUFd 26 DTHD, TTTHLIE
BVERSHETH 2o BEFOMASEILIC LD, B
DUE NS DRHTAT Lt & 135878 B
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Table5 Interpolation functions and calibration
points for platinum resistnace thermo-
meters in the various ranges in which

they define Tg, .

. Ineterpolation | Calibration
Temperature range . . £
equation points
138033 K~273,16K | Eq. {11, n=2 2~8
045561 K ~273,16K | P4 2, 5~8
n=0, c,=c; =0
54,3584 K ~273,16K | L9-Uh n=1, 6~8
Cp=C3=Cy=Cs =10
83,8058 K ~273,16K | Eq.(13 7,8
2343156 K ~29,7646°C! Eq.012, c=d =0 8, 10
0°C~ 29,7646°C | Eqlld.b-=c =d=0 10
0°C~ 156,5985°C | Eqi1d,b=c =d=0 11
0°C ~ 231,928°C

iEq U2, ¢c=d~0 11, 12
0°C~419,527°C Eq.(9,c=d=0 12, 13

 0°C~660.323°C | Eq.02,d=0 12~14

660.323°C ~961,78°C | Eq.02 15%)
*) see Table 1

#) Coefficients a,b,andcare determined used

with d=0 from the measurements of
calibration points 12-14, and d is detemined
from calibration point 15,
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