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Figure 1. 'H Ti and  relationship following to the BPP equation (1) for resonance frequencies of 400 MHz (solid
lines) and 100 MHz (dashed lines), respectively. The C values were calculated from the dipole-dipole interaction

between two H-H atoms with interatomic distances 1.51 A (H20), and 2.0 and 3.0 A, respectively.
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Figure 2. Temperature dependent self-diffusion coefficient of H2O (Du20) from 50 °C to freezing point (-35.4 °C) based

on published papers (Red circles: Holz et al, blue squares: Price et al).

HhEE (viscosity) I iR o EHEE Y EH T ST B4R Tld Pa s(¥x2x A0 - ) ThH H ., CGS H
PR T P(FRT X, 10'Pas)TH 5, H,O OKiED T — & 1%, 2°CLLEIZ Anton-Paar @ & — 24
~—[8], KA1 Dehaoui H[9] 2 HHUFTE 72D T, WEMKIEN: % Figure 3 1T/R T, $fE
L TH <, 289.15 K (25°C) D IRF DAL (=) 1.102 mPas, Anton-Paar (% 275.15 K (2°C:
1.6735mPas) 72> 353.15K (80°C:0.354 mPas). Dehaoui & (3 293.15K (20°C:0.994 mPas)
2> 5 239.15K(-34°C: 14.22 mPas) T& 3,

T T T T T T

E H,0: Viscosity

Viscosity (mPa s)
1
.fj |
1

hirtps:// wiki.anton-paar. com/jp-jp/water/
0 Dehaoui, PNAS, 39 ( 2015) 12020.

0.1 1 1 1 1 1 1
240 260 280 300 320 340 360

Temperature (K)

Figure 3. Temperature dependent viscosities of H20 from 80 to -34 °C, by Anton-Paar (2 to 80 °C: red circles) and the

published data of Dehaoui et al from (-34 to 20 °C: blue squares).



Rt (n) & IEEUREL (D) 13RO BB AYPER T % OBf%I1L Stokes-Einstein (SE)=ic X -
TRtilb N T3, BB EEE r(Stokes 42 n) DRI T-25KE (n) OFikF %83 2 K DHLEL
RE DT

D=Lk (3)

crg TN

THz 51, k 1% Boltzmann &2, T 134 HEE., ¢ 3K T4~61272 5[10], —o{L
ZOHRIFEICIIc=6 2T RINTWE, SERICBWT, EH c 't R P =7 ZFE 32
RETHY, EFiLxhTwirw, H,O TiE D& n OEOEERTFHEIZERICkD 5N Tn3

DT, EEFELZMNCTSEX%27my P L%, Bl D% T’i—: T7u vy b+ LTFig 4 ITRT,

T T T T
ax10° | © 1
/// I B
[o}
p
Y
25°C 0 o

1x10” e 50°C |

3x10 /0/

P
o o
(lm A~ 4
2 & ﬂ
"c 2x10° 8 .
2 g{ 1
) 909 d |
1x10° | g .
1—34 °C 9 I j
/ 5°C
D 1 1 Il 1 1
0.0 5.0x10%°  Lox10™®  15x10™ 20x10™ 2.5x107F

kTimn (ms™)

Figure 4. D values of H20 are plotted versus A7/zm from -34 to 50 °C. A linear fit gives the gradient which corresponds

to crs =671 pm.
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