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Where~DM,is the approximate maximumfanguiérrdiameter of ‘the’




where S_ = the solar constant
:o = mean.distance of planet from .the sun-in A.U.
‘ o = the‘Stefan+Beltzmann»constant

Ty .is the equilibrium temperature of a. perfectly insulating
gray- surface at-a,distanqe :0 from the sun, and is the highest temperature

of a solid body of albedo A can attain as a-result of solar radiation.

TaAis the equilibrium temperature of a perfectly,éonducting
., gray sphere at. a distance ;G=from;the sun,, where the heat input is solar

-heating; alene.

Most-Recent Observed-Infra-red;Témperatures»(x = 8-14 1)

Mercu?Y 613°k €Y
Venus - 215°K* (2) 235°K* (3) : TN
‘Mars Varies~duringfMartianﬁdaQ;between;about

~ 205°K.and 290°K. .(4)

Jupiter 128°K (2)
. Saturn 193°K (5) -
Moon ~395°K at "noon" to < 125°K at -"midnight" (6)

- (Numbers -in.parentheses refer te the reference number. )

. *:This temperature refers to the center of the disk. The average temperature

‘over the disk would be ~10° lower: for Venus and ~3° lower for Jupiter.

* Pettit did not have availablé modern interference filters for the iso-

-lation: of the 8-14u region. . The filtering materials used, plus the atmosphere,
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transmit between: about- 3.and 14\.. This températu:e<is;the "noon' tempera-

-ture on Mercury and refers to a phase angle of zero.

‘Radio:Wavelength Data

.;Me;cury

r uvib o : -Reference
3.45-and 3.75 am - ~550 + 100°%K -

The. above data tefersvto,thg range of phase angle hetween:6®°
.and 110°, and it -is nottobvioug from: the data»that;the brightness.temperaf_
ture is a;fUnctionwof phase angle. Héwever thé br;ghtness temperature is
much higher at this phase than the 1nfra red data g1ves, and mlght 1mp1y that/

.at 3.5.cm _the "rnoen" temperature reaches ~1100°K

R - ' » . TB ‘ Reference
.8 cm. o , | 315‘:_7'0°K.' j . (8)
.86 | . 2410+ 160 (9)
3.15 | | 595 +55 o G
3.37 575 + 58 ” S¢ED)
/3.4 575 4 60 (12)
.3.75 585 + 7 (13)
9.4 | 580 + 160 ae
10.2 | | 600 + 65 -(14) and (12)
21 . 520433 (15

40 | 400 + 57 o A
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Besides”the "roll-off" in.fhe spectrum near 1.5.cm, Venus also -
,exhibits atbrigﬁtneés‘tempcrature'which is a function of phase angle, with
{the.miqimum brightness temperature‘occurring;near,inferior conjunction, but
 evid¢nt1y.not at.inferior conjunction. = The mest accurate measure of this.

"phése.effecf" is probably that of Drake (15) at 10.0 cm,. which. gives

vié.= 622 + 41 cos [i::v2l°]°K

‘where the + (-) is used after (before) inferior conjunction. (This plus-
minus sign convention. is due to the fact that the phase angle increases too,
and reaches 180° at. inferior conjunction, but.decreases from: 180° after

' inferior conjunction.)

+Mars
Y R T ‘Reference
3em 218 + 50°%k . )
3.14 ‘ 211 + 20°K | : (16)
10 177 1%k - (15) -

. The observations indicate that Mars béhavesniike a perfectly

,ordiné:y,,perhapsislightly_rough,vblagk~bgdy.v

~Jupiter

ke ” B T ‘Reference
9.4 cm . A +1/2 B = 658 + 58°K aan

10.0 . o 635 +4 106 +30 - (18)



continued --
A : Ty Referénce
v.1ov.6 A 1!/2‘B,,=‘80(_)-:_1‘00‘_ o (a9
20 2206 1465 (20)
22 A +1/2 B = 3380 + 50 (21)
31 A +1/2 B =550 + 740 (21)

Jupiter has a distinctlyfnon—thermal spectrum, as may be seen
.above, and, because of the fact that its brightness temperéture is so high
.at long waQelengths, waé the firét planet.detected;by'radio\astronomers. In
.féct, over the radio region, the flux frém Jupiter appears independently of
wavelength, which,giveS»a‘Xz'increase of brightness. temperature with.wave-
.length. When Jupiter is observed with;é'linearly;polarized antenna in the
decimeter wavelength region, its brightness temperature is a function:of
rotational phase. This changing brightness temperature can be separated
into an A .component, which.is independent of rotational phaée, and a ‘B com-
‘ponent, which is the amplitude of the variable term.

In the decameter wavelength.region, Jupiter has been observed
to give bursts of radiation' which, althéugh they are most common near
18 Mc/s, have been.observed betweep 4.8 Mc/s and 43 Mc/s. These bursts oc-
cur most- frequently when certain:longitudes are on thé'centfal meridian.

.The origih‘qf the decimeter radiation:is evidently .in.synchretroen
radiation from radiation belts. surrounding JUpiter; which belts ﬁre like
the Earth's Van Allen belts. The drigin,of the decameter radiation is net

known.
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s Saturn |

R ‘ T : o - Reference

3.45 cm o 106 + 21°K ' L (22)
\;;104;@ | o . 196 :.“44 , - (23) -
9.4 ~A- - G 141i: 20‘7E/gérgii¢1:to rqtbeq.ﬁ.(24)

| | 2i3'3E18V?i‘perpegdicular;té

“rot. eq. -

Thé’earligr_obserwatigﬂsfat 3.45 cm and. 10.0 cm wefre intgrpreted
.as indicating that Saturn=was~a_black-body :adiator;,howeye:, the recent: ob-
.servatibns at 9.4 cﬁcby thevNRLfgr@up;indicate the\presence'of“non-thermél

radiation, and show the ;a;her;surprisipg reéulf‘that:Saturngié brightest.f

- when . the ahtenna E—vector,is5a1ignéd with the rotationa14éxis.

Neptune, Urahqs,.and ?lutthave,nOtibéenydetected by radio

‘ésfgonomers -- which.is not surprisingg-e_becéqsévif they are‘blackfbodyl

. radiators they would give antenna temgeraturesrqfflgsé than ,002°K en tﬁe

BQO-fon4antenna at 20 cm.”

“
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