Experimen

Boiling and Freezin,
Priyanka Biju Sindhu'.2, Petr Br:

Vigorous
evaporation ™ What happens
when you expose

volatiles to near-

vacuium --—
Freezing COﬂditiOﬂS?

INSTITUTE OF GEOPHYSICS

OF THE ACADEMY OF SCIENCES, CZECH REPUBLIC










OBSERVATION

Angle of
Viewing

_J (] ‘ v'.' -‘ \ .:.V
~-) Y i

intensi

| 34:52 min

First layer of ice
_raised dueto

As rising vapour cracks
the ice, some pieces of .# {1
it get submerged. ___40:05 min

FYy




. § \ \y
ﬁ/ e |

ice lid has
med.

iple layers of er BN
us ice formed. 4

56:22 min

our trapped
er the ice,

2.5 wt.%

0.5 wt.% 23.3 wt

5.0 wt.%

0.5wt.% ( MgSO4 ) 17.4wt
2.5 wt.%

Rising bubbles
crack the ice.
The cracks !

&

spread laterally.

The cracks preac
shatter the layer.

The ice grows
radially outwards &

- Alayer of ice
: ~ covers the surface.
- , _“ - poh

€ AL CRAIIEN/7 A I



11 ”.rr..‘zv.ﬂ

ST 19333333333333338. (3553
e 15

0

£ iE.
£ = £ | -
= c O A0
3| B ol 148 . ;
% g E
t D m_hzam < | Q0
2|43 5 G
| |2 o
ol E2c i T
e COt.m e T
.¥csg
HE: Q
N OY G
a O . O



% |
£ 10-
g 5 - eh f
= r\r
Iq_) CI) 2IO 4IO 6IO 8IO 1(I)O
Time (min)
ENERGY BALANCE N
. Mevaply  migypls m
E - mGC, | mCNees Wi

--- Model: all mass
-—-— Model: evaporat
-—- Model: evaporat

oL) : —— Bulk water temy
~ 10- —— Temperature at
() :
5 Change in SF rate
-+ . :
o > S Y S
— | e, T
- < _
0O - so
= =] AN Sz~
~10 . . - .
0) 20 40 60 80

Time (min)

Brot et al., EPSL 668 (2025): 119531, Patotka et al., EPSL 685 (2026):
488-506.; Morrison et al. JGR: Planets 128..




-6oov-1.2§ SMALINITT AT 1
U £ |
ICE PROPERT
— |9 £[0.0=

AODEL

ce f

1Cp

loss as evaporation

ion + sublimation

ion + sublimation + freezing
erature

5 mm depth from surface

40:47 min

100 120 it ce.

References and Acknowledgements

119999.; Lesage et al., Nature Communications 16.1 (2025): 1886.; Allison and Clifford., J: Soli
1 (2023): €2022JE007383.; Fox-Powell et al. (under prep.) 2026. This work was funded by the




§ 4000008 cenaang

;‘L; N 17.4% MgSO0,

e |
g E ()
& Bt
b i N
I
I ; &
»

55:13_'m|

43:41 min

- Cracks resultin
~ circular openings.

L1

43:42 min ‘ o N 5 56:14 mif

% ke v A ) ~ circular openings. 80:18 ml_n‘
YT A D.ctile ce

. &

d Earth 92.8B8 (1987): 7865-7876.; Bargery et al., carus 210.1 (2010):
Czech Grant Agency grant No. 25- 15473S.

. \ ‘\

4 %

[ |



