B v G P an, Sl e mmen 1 TT M, e
Memos  Thonghts for the Westexr I Meeuwing.

Jet Propulsior Leboratory, April 21, 1959

Dear Collsague:

At the Westex II meeting it was mentioned that the Jet Propulsim
Laboratory had besn assigned the technical supsrvision of the Atlas-Vega
rocket. The Vega is the next generation of deep space vehicles and will
be uscd for a variety of purpeses. The first stege is a modified
Atlas ICBI built by Convair Astronautics Corporation, The second stage
is a GE 05 engine or modified Vanguard first stage. The thisd stage is
now being dewveloped at the Jet Propulsion Laborztory and is ususlly
referred to as the 8K becauze it is designed to produce 6000 pounds
thrust.

The first Vega Launching will take a trajectory out past the Moon.
This will occur in the middle of 1960, The second Vega will be sent in
the direction of lMars hopefully missing it by no more than a uiilion
miles. This launching will take place in late September of 1960 and the
probe will arrive in the neighborhood of lars approximately 145 days
later. The third Vega launching atiempt will take place in January of
1961 and the probe will be sent in the direciion of Vemus., The trip
will hake spproximately 50 days. This is the way the proeran shapss up
now., It mgy be necessary to change it.

The gross payloads for each of thess shotls saret

1st 10CO 1bs lioon miss
2nd  §00 1bs Yars miss
3¢ 800 lbs Venus missg

The grose payload includes the power supply, guidance, sommunicatim
systams, etec., leaving considerably less for scientifie instvuments, The
current sstimate of the scilentific package weights are:

1: 100 ¢ lbs Moon
23 20 1bs Mars
3 80 + lbm Venus

Obvicusly; the Mars mission poses the most serdous techinical
problems, It 2lso presents an opportunity for the United States to
regain sone prestige in the space fisld.

The Soviet Union already has an ICBM pocket developsd for deep
space work and it is quite likely that they will again demonstrate their
superiority next June when Venus and Eayth approach oppositicn.



v the moment, the first priority exporiment on the Havse prooue i
an infre~rad optical system. Hopefully, we can obbain new information
that will prove ugeful in pl&:ming svbseguent Mars migslons, For
ex.impw~ 2 10 inch reflector 100 ndles from Mars has fouyr binmeg the
radiatlon collecking power of the 200 inch %telescope when lsvs is av
oppogision to the Earth, We believs a 20 inch reflsctor is feasible
for & “ers probe and that the probe may coie within a half million
miles. This would provide a radiation collecting factor of &l bhetter

nan what Sinton had with the Palomar telescops,

Sintex observed Mars in the 3=l A vagion. Calvin suagezzts that
there are wmany organiec compounds which would show the 3.h3 p dip and
that some more characteristic spectrum should be looked for. He has
taken a reflection gpgsctyum of milled nyleon, The peptide Zirckasge shows
a rofiscticne peak at wave number 1532. Another reflechicn peak cecurs
at about 1611, (This is in the neighborhocd of 6 j1.)

I have made soms calculsiions on the ?rﬁum: of energy yecelved from
the antire Mars planet &b a distance of 10° kilometers, The tobal
radlation consiste of two parts, the Svn's razdiation reflestcd Irom

Mars, and the omitted radlatlon, Mars is assumed to radiate spproximately

like a black body at 250° K. The albedo is taken to be 0.1 5" ¥

i» (A) ® reflected power in watis psr micron at wavslength A
o

En (A) ® emitted power in watts per micron,

Ay % area of reflscior in em.? ¥ 2000 am,?

Er (3oh ) = 6.1 x 1070 44 watts p~t
Ep (5.7 1) = 0.98 x 10710 Ay watts u=t
B (T ) = 0,86 x 10740 2, watts u-1

Ep (625) = 0,65 x 10730 44 watts p=

j’\»

o (Ep) = 1,75 % 3}3“9 watts ,u"’l

Note that in the 6 ;2 reglon the emitied radiabticn is 20 %ires as
great as the reflection radiation, The opposite is trus In 3 4 region.

Hars is not a biack body, but a gray Dody. It seems 1ilksliyr thald
Calwin's zeflsction spikes will show up as spectyum dips.

Hore 1 abcm‘wry wors is badly nseded. I% should not be 4ifficuls
o ggt such work financed. FPrelinmingry Invectigabion indicsics that
there is no clagsified work of this nalture.



Can we get the radistion into a spsctrescope aperture? If we can,
detection does not sppear to be a problem, IFf the light losses a2 nov
high, then as 1itile as a 30th of the area of Mars can be sczaned.

Pb Se may be a suitabls detector i;i the 6 u region. At low tompera-
tures it has a gensitivity of sbout 107 1 watte and a time constant of
10~5 ssconds.

An infra-red telescope would also be ussful on a Venus probe,
Temperatures of the Cytherian atmosphere are currently estimaied from
radiation in the 8 u1 region and the 10-13 n region.

What ideas do you have for the Mars and Venus missions? There is
not much tine and we must make our decisions soon.

Locking forward to seeing you,

Re W, Davies



