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Planet where it Probably Rains Iron
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Fig. 1: Radius of planet (in solar units) as a function of dissipation rate (in
solar units) for the companions of HD 209458 (filled pentagons), UPS
AND (four-pointed stars), and TAU BOO (Open triangles). Dashed lines:

quadratic fits.

il ABUal) 3oL aa Wy U] Cilial] gl Lga g 13 35 g grdlii GuS) oSl (0 grada g 1(1) JS&)

(oSS sy (8 Aadhaad) 4y 91 31 (pa JULTY) A cildadall 3 grua ST ¢aadl) (o g

A Can Al o gy Y FLE) e | i D any Gaadd) A 4 slad) Ay g) )
ol e

3mb 8 03 aaY alea L Gl il daa i ()l e g g Gl G Cualal) i
Q) i) -LeAlanl 5 lata s Lellun o ey Lalai 5 48 s 38 5 ¢ i) JSE el a0 i Y
(Y alra Lgd ) 108 ol S JB (LA a8 588 plialy a)l o 4aldl) a3

B_ie ZAGN : jelll M e el il g ol g ol slanll (oa Y1 cel il (9)

¢3580 e i) T c‘;\uY\ ¢2790 @;..45\ Qial) ‘V’L‘M 5216 @Mﬂ cA\AJ‘ 495_)\5..\3\ T 9
4480 galall s (LY



V3 R B A 5A AIRT LK) LaS ot JAY L 8K (Bhal g 534 AALA 5 g (a ) 589)
Ohi g3 @AY el Ui e Gad 3 @5 10U 26l G 335 B AT20 gbY
ol g dgle 4 Haa 200 OB Las Baa g 3354 (a8 Gk 0B LT 108 sdalal 4 g A5
206 Chgalals A1 W1 106 g bl g fim a1 0 s e 40 L (0

(10) (T G ghin Lo 28 33015 ¢y 8 Gy 338 208 9138 Lag 21 5l ¢y gl g AV agala)

fida 45508 pel A Ll Iy il sl ey b (b g AL o sillay Y (e sl G caal) By

0S5 Al Cuanll3a 853l (a1 G A el L agal a8l can e L | 5L s (a5
ipaall o S5 Lehitad Lol Jinnd S ;Y18 S Jitn & 35 ¢ pdaall Giaf o B ua
5 el 830800 5p G il (G B s sl Gl A Al a3 (el EA)
pazall) S8 geb Calai 12l Bl B e 5 | (267 U dame ) paaall) 3504l A gussall

(509 U= Loy gl

) gl el Jla g il oa Aabdl) a gy Gellad (paad) g V) inas) (m Y L

5 e ( Adpaly GG ghia & latul) g 4Gl o g ASa lagad (1) 1 Mt s e

() Gam Y &ias 2004
B (s gy B (a1 08 O ol e Gus Lgana 1 Jpg oY) 88 G Al o gy
ARSI L) 9S50« B3l Qi s Ao L) 485 Y) suaal) Al Xie g a Al

.(JCUL.\ K'AJ:AIS i&m\ éLBSZU ¢ K.GLL.JIS é};ﬁs\ ‘335;3 ce\g:-,ms M‘ ‘33533 ‘wu s i‘hsb

LA < 6520 233‘)1‘ ji dasall ‘Lﬁjuéj\ T :_)Jm.d\ cL..g_)\A..d\ < Gaaall L..g_)qﬂ\ dia j_,\ . Lﬁ}\‘)n 10
2792 &8 1) 5l daiiall maaiall vl - alise ¢ [rasa ] 1éiaal oSa


file:///D:/Hussain%20Flash/Hussain/HUSSAIN%20(J)/EIJAZ/sevenardhoan.htm
sevenardhoan.htm

AN Aagdll e (0.083)2°2 =0.19 1N 9s gmmad (Bl (el e 2 ) S G )

ala2a :(Synchronous Rotation) Bda yu J@‘ s AR (e b jall Jgan i g

AN 4 (685 0,15 AUCK B Lpad (o8 W day ¢4 98 9 Lad Jia p gy Jai 5 (A1) ) )
G fon L J o iS) 581 038 B 93 (al 35 G iy ¢ AUl L0.05 (e B g5 laal (5 38 sall
9 S S (e A gl (i (B AUl s (Bodenheimer et al. 2001) e J s L) g0
el o Laila Uy Las c0a M1 aa W) pall) Jla dgadny Ladla dand Q8 o3
(1) (Parker 1984, p. 157) 3

G ) S G ) i Gua cAalL) a gy ddua V) B SIY Juaniw a1 138 () Eyalal) iy g
QI 355 pay Sl e Bl G g Wi Jalal) alf Je i ¢y g% Al | ua
Cra Aa ) i G UL g (e Joa Ll 08 ) pn L—nid Jga Y1 B 93 opal S5
13 el e g 03 A0 Gda e Ll ¢ (Al Ladly Gua il iy o2 g8 a3
ohial) £ 5l e Gta pu Jalll g s o)

1Y) IS by B ¢ gl

Synchronous Rotation: The Moon's rotation period is equal to its orbital period:**
The Moon completes 1 rotation about its axis in the same time as it completes 1 orbit
around the Earth. As a consequence, the Moon always keeps the same face towards the
Earth. Near Side hemisphere facing towards the Earth, and Far Side hemisphere
facing away from the Earth.
The synchronization of the Moon's rotation and orbit is caused by strong tidal forces from
the Earth that effectively "locks" the Moon's orientation relative to the Earth.

(http://www.astronomy.ohio-state.edu/~pogge/Ast161/Unit2/phases.html)
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Astronomers have observed a
distant planet where it probably
rains iron.
It sounds like a science fiction
movie, but this is the nature of some
of the extreme worlds we're now
discovering.

Wasp-76b, as it's known, orbits so
close in to its host star, its dayside
temperatures exceed 2,000C - hot
enough to vaporize metals.

The planet's nightside, on the
hand,

other is 1,000 degrees

cooler, allowing those metals to
condense and rain out, resulting in
different day-night chemistry.

While metallic elements and a
large temperature contrast have
chemical

been observed, no

gradient has been measured
across the surface of such an
exoplanet. Different atmospheric
chemistry between the day-to-
night (“evening”) and night-to-day

(“morning”) terminators could,
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however, be revealed as an
asymmetric absorption signature
during transit.

The absorption signal, attributed
to neutral iron, is blueshifted by
-11+0.7 km s™ on the trailing limb
(Fig. 2), which can be explained by
a combination of planetary
rotation and wind blowing from
the hot dayside. In contrast, no
signal arises from the nightside
close to the morning terminator,
showing that atomic iron is not
absorbing starlight there. Iron
must thus condense during its
journey across the nightside.

It's a bizarre environment,
according to Dr David Ehrenreich
from the University of Geneva.
"Imagine instead of a drizzle of
water

droplets, you have iron

droplets splashing down,” he told
BBC News.
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The Swiss researcher and colleagues
have just published their findings on

this strange place in_the journal

Nature.
The team describes how it used the

new Espresso instrument (*?) at the

European Southern Observatory's
Very Large Telescope in Chile to
study the chemistry of Wasp-76b in
fine detail.

The planet, which is 640 light-years
from us, is so close to its star it takes
just 43 hours to complete one
revolution.

Another of the planet's interesting
features is that it always presents the
same face to the star - a behavior
which scientists call being "tidally
locked". Earth's Moon does exactly
the same thing; we only ever see one
side.
This
permanent dayside of Wasp-76b is

means, of course, the

being roasted.
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In fact, this hemisphere must be so
hot that all clouds are dispersed, and
all molecules in the atmosphere are
broken apart into individual atoms.

What's

temperature difference this produces

more, the  extreme
between the lit and unlit portions of
the planet will be driving ferocious
winds, up to 18,000km/h says Dr
Ehrenreich's team.

Using the Espresso spectrometer, the
scientists detected a strong iron
vapour signature at the evening
frontier, or terminator, where the day
on Wasp-76b transitions to night.
But when the group observed the
morning transition, the iron signal
was gone (Figure 2).

"What we surmise is that the iron
is condensing on the night-side,
which, although still hot at
1,400C, is cold enough that iron
can condense as clouds, as rain,
possibly as droplets. These could

then fall into the deeper layers of

the atmosphere which we can't
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access with our instrument,” Dr
Ehrenreich explained.

Wasp-76b is a monster gas planet
that's twice the width of our Jupiter.
Its unusual name comes from the

UK-led Wasp telescope system that

detected the world four years ago.
One of the scientists on the
discovery team, Prof Don Pollacco
from Warwick University, said it
was hard to envisage such exotic
worlds.

"This thing orbits so close to its star,
it's essentially dancing in the outer
atmosphere of that star and being
subjected to all kinds of physics that,
to put it bluntly, we don't really
understand,” he told BBC News.

"It will either end up in the star or the
radiation field from the star will
blow away the planet's atmosphere

to leave just a hot, rocky core."
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Figure 2: Polar view of the WASP-76
system. Fig. 2-a, The star WASP-76
and planet WASP-76b are represented
to scale in size and distance. The
planet is shown at different transit
stages, with the transit contacts I, II,
IIT and IV. During transit, the angle
between the planet terminator and the
line of sight (dashed line in the
middle) changes by 2 arcsin R+/a =
29.4°, where a 1s the semi-major axis.
Fig. 2-b, Sketch of the absorption

signature observed during transit, in
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the planet rest frame. The numbers
refer to the insets. (1) During ingress,
iron on the dayside is visible through
the leading limb and creates an
absorption around 0 km s'. The
trailing limb (branch behind) enters
the stellar disc and progressively
blueshifts the signal. (2) The signal
around 0 km s™! disappears as soon as
no more iron is visible in the leading
limb. Only the limb
which

remains blue shifted around —11 km s

trailing

contributes to the signal,
. (3) The signal remains at this blue
shifted velocity until the end of the

transit.
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2) BODENHEIMER, P, Lin, D. N. C. and MARDLING, R. A. SHORT-PERIOD

EXTRASOLAR PLANETS1, ApJ, 2001, 548:466-472.
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