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NASA Photojournal PIA02863 (http://photojournal.jpl.nasa.gov/animation/PIA02863)
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(i.e., Yair et al., 1992, 1995; Hueso and Sanchemega, 2001)

'HO NH, NH,SH







(Sugiyameet al., 2006
H,O, NH,
NH; + H, NH,SH

(Sugiyama et al., 2009, 2011, 2014)
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deepCOnV(http:// www.gfd dennou.ordibrary/ deepcony)

(Klemp and Wilhelmson, 1978)

(Kessler, 1969)

(a) H,O condensation

(b) NH5; condensation

(c) NH,SH reaction

Vapor Vapor Vapor
H,0(a) NH,(g) H,S(g), NH,(g)
EVr/ EV;\\E Nvc EVr/ EVN Nvc EVr/ EV(N\:NVC
Rain Cloud Rain Cloud Rain Cloud

—— A— —

H,O(s) | CNecr H,O(s) NH,(s) CNcr NH,(s) NH,SH(s)| CNcr | NH,SH(s)
- — < <+
ClLcr ClLcr ClLcr




ou

ot
dw

ot

o
ot

ol
ot

Oqy
ot
9qe
ot
a%‘
ot

p 1/M, porcod] Ra ,
1 : : J=="— |&=
RyT (1/Md+zq,u/MU A+ e+ e+ ) R0y (3 ) A+ Yo+ 20+ 20
ou Ju on
= —|(u—+w—/ 1| — ¢p b Turb.u
( oz T Bz) patug, T
du du 6 M.
- —(u——Fw—)—cderU +Turbw—|—g( 4o /My ZQv—i—chj—ZQaﬂ)
ox Oz 1/ Mg =+ 3 Go/My 143> qu
Cs2 9 ,_~
= ———————(p0uu;)
ax‘ A1 R
Cp P68 7 oo REEY FEI:
p R R mikeEk I 10
w0 BROIER M rl
a6 90 T: ;lﬁlli‘; op rt;%\?y .
- _ (9% ovyN _ _ o: wfi Co Bk Fi&HLT
(uam + waz) a;c + Cp T (CNve = EVew = EViw) b RN Vi MOBTHE 4 s
1 w KT Lo i or RS S
- . Turb.0 Turb.0 w; PBEME  Turb: LMEEE . =
+7_1' (Qrad + Qgis) + Turb.0 + Tur @ A Oy HALIHUE =
p o EIE Qust BORNIIFI

a ad Idqr
. (u LN q’”) — w Y (CNpe — EVer — EVip) + Turb.qu + Turb.go,

ox 0z ox
_ (uaaq"’ + w ‘2%) + (CNpe — EViy — CNep — CLer) + Turb.qe.
X
BQC 8 a
- (u + w—) + (CNer 4 CLer — EVi) 4 — (3Vaar) + Turb.gr
o Iz Oz

X
L



body cooling ==
A (horizontally and temporally

N

»

convective
heating

Altitude




1024 km x 500 km

1024 km ( gpx =2 k m) 2 km ( )
w=0
3
4
(q\|
\ 2 bar Q
N 140km i
S — 0.01K/day ()
- -0.1K/day
-
vz
8 . H,, He
™ : H,O, NH, H,S
H,S |NH; |H,O (Grevesseet al., 2005)
v T=490 K 30 bar 1,310

2
( 1,3,10 )




Q =-0.01 K/day &



851.85 day

[m/s] [K]
(P75 A oD S I R R PR T T T o T o L T e i |
a5 E
1.0F - 0
20
50 x o
190 F
4 -100
—20.0 |-
| &
8 PN L OO IO | NP NN | FSoruriore, [P AP Sl (2] —150H
— 100 200 300 400 500 600 700 800 900 1000 100 200 300 400 500 600 700 800 800 1000 E
o - - < BT e =
% -10 -5 ) 5 10 1.25 2.5 375 5 —
<
3 — [ka/kg] — [ka/kg] e
“ 0.2 o
a QO T
4.5
1.0 (o]
20
5.0 - j =50
10.0 = !
4 -100
20.0 - i
R N I I T s e
100 200 300 400 500 600 700 800 900 1000 100 200 300 400 500 600 700 800 800 1000
Length [km]
1078 103 X 9.1x10°3
108 103 42x104
1078 1073 74%x1073




40

(

(A),

) [kg/kg]

I 700 I
Time [day]

650

750



(1)

N O 1 F Mean Mixing Ratio of condensed companents [kg/kql
L] T T T T
, NH, . ;

- NH3 ] co

@1=81551dy Condensates

8 -sa

N
& 1~100

vl vl vl 1 1 -150
0 1000 108 107 10 10% 10 10-3

(W = 100
~5 m/s) 0.1

2 .
CondenSIbIe gases a5) Mean Mixing Ratia of candensible gases [kqg/kql

/’ III},“' T

i

W
w

TIITTTT T

ight [km]

1
[=8Y
O‘Iei
o

I
2

Vertl Cal Vel OCIty 3] Root mean s \/ W rertical velocity [m./s]

- £ _sn
I ] 1~400
‘
| ‘ \
1 1 1 1 1 1 1 I- N _150
100 200 300 400 SO0 600 700 &40 440 1000 D4 as 1.0 1.5 24
Length [km]
-~ ]
-5 -25 o 25 5
L —5 5



NH,SH

'H,0

NH, LCL

LCL:

b)t=828.70dy cCondensates

] Mean Mixing Ratio of condensed companents [kg./kql

NH,SH 0.

———
=

T NHG
NH,SH 0O

% _sp

1=400

- —150

1 i 1 i
100 X 0o 1000 10-* 107 10% 10* 10+ 102

Condensible gases

b5) Mean Mixing Ratia of candensible gases [kqg/kgl

NH,SH LCL

q €
=
p =
& sg I
il
[

{-200

" Vertical velocity

. 05 \
10F | i

1 L L 1 1 L L L 1 g 1
100 2400 3400 400 5040 &00 700 8400 900 1000 04 as

Length [km]

-1a -5 [} 5 1a




NH,LCL NH,SH LCL

0.1

Condensates

/

20
0.1

Condensible gases

/

20

0.1

20

Vertical velocity

NH;
NH,SH 0
H,0O
-100
NH
’ 0
H,S
H,O -100
W2
0
-100



