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Thousands of scientists and 
n congregated at Philadelphia a t the end 

r th AAAS meetings . As part of the AAAS 
lon N well, Director of Office of Space 

a, SA H dquart ra, gave a survey lecture on "Space Sciences : 
,Pr ne, od Futur . " Later , within the framework of the AAAS 
cal .lon, yapollum was held on recent results of space 

c h und r th chalrmAn.hip of Dr. John H. Clark, Associate Direc-
r .nd Chl cl ntl t, O£fic of Space Sciences, NASA Headquarters. 

r p at lot r at during the sessions a re listed below: 

01 SYMPOS 1 1llE PHYSICAL SCIENCES: DYNAMICS OF 
. Tbll was a jolnt program of AAAS Sections 

1-1' nd D-Aatrono"'y , coaponsored by the American Geophysical 
1 rlc n t orologlcal Society , and Sigma Pi Sigma; it 

t. 
ph r . 
Iould.c. 

•• 
lla 

• 
• 1 Y ot 

• • 

,d b Jullu London of the University of Colorado. 

Th I 
Phlllp D. 
Colorado . 

oC Conv ctlon ln the DYnamics of Planetary 
~ on , N tlonal Cent er for Atmospheric 

Atmos
Research, 

Tb V rtic 1 Prop tlon of Energy in the Atmosphere . Arnt 
y of 0 10 , Bllnd rn, Norway. 

in ch Upp r Atmosphere . Colin O. Hines, Univer-

ph rle Clccul tions of Venus, Mars, and Jupiter . 

uc L. H I, 
cm nt oC M teorology, Florida State University . 
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TilE INTEGRITY OF SCIENCE. Pnrt of this symposium wos conc rn d wiLh th 
ScL ntHic Consoquonc s of Larg -sc 1 Exp rim nLnLion in Sp c. Jam 8 

Alfrod Van Allon, Stat Univ raity of Iown, nnd Jam 8 W. Warwick, Univ r
sity Corporation for Atmosph ric R 8 arch, Sould r, Color do, p rLicip l d. 

SCIENTIFIC SATELLITES--A PERSPECTIVE. 
Kossiakoff, Associato Oir ctor, AppIi 
Univers Hy at th Joint AAAS-Am dc n 

This 1 cLure w • ~iven by AI x nd r 
d Physic8 Lobor lory, John. Hopkin. 
ASLronautic 1 Soct ty 8 •• elon . 

SCIENTIFIC SATELLITE, PART I: CURRENT SCIENTIFIC SATELLITES. Thi •• ym
posium of the Am ric n Astron utic 1 Soci ty wo. co pon.or d by the 
National Aeronautics and Spac AdminisLr tlon; John E. Nau I , Otr ctor 
of Geophysics nd Astronomy Pro rams, N tional A ronoutic. Ind Sp ca 
Administration, Washington, O. C., pr. iding. Th tollowin p per. w r 
present d: 

1. S-6, An A ronomy S t llit , Rich rd Ilorowitz, 
Washington, O. C. 

A Headquart rs, 

R s 
2. Topsid Sounding of th tono.pher. 

rch T 1 cOIII"unication Eltablhhm nt, Ott 

3 . 
Han ger, 

NASA Topsid 
Goddard Spac 

Sounding Pro r m. John 
Flight C nter, NASA, Gr 

John H. Ch P 
w , Ont rio. 

n, ren.e 

E. J cklon, -,8 Project 
nbelt, ryl nd. 

4. Geophysical R s arch with tnjun I, 11, nd Ill. Bri n J. 
O'Bri n, Stat University of Iowa. 

SCIENTIFIC SATELLITES , PART 11: 
This portion of th program was 
nt Oir ctor, Goddard Space Fli 

Papers w r : 

TILE OBSERVATORY GENERA OF ATELLITES. 
ch ired by John W. TOWh. nd, Jr., .. t.t-
ht C nter, NASA, Gr nbelt, ryl nd. 

1. Th H i 88 ion 
E. Scull, 000 Proj ct 
Greenb It, Maryland. 

of th 
Manag 

Orbitln Geophy.lcel Ob.ervetortes. 
r, Goddnrd Spec Flight C nt r, 

Wll Cr d 
, 

2 . 
G org E. 
Redondo B 

Th Engin ering Design of the Orb1tin C ophy.ical Ob.ervetorie . 
GI ghorn, 000 Proj CL H nag r, Spece Technology Lobar torie., 
ach, California. 

3. Th His.ion of th Adv nc d Orbiting 
Lindsay, AOSO Proj ct Sci nti.t, Goddard Spac 

nb It, Maryl nd. 
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4. One App r oach t o the Engineering Design of the Advanced Orbiting 
Solar Observatory . A. J. Cervenka , AOSO Project Manager, Goddard Space 
Flight Center , NASA, Gr eenbelt , Maryland. 

5. Th Mission of the Orbiting Astronomical Observatory. Robert 
R. Zi mer, OAO Project Manager, and James E. Kupperian, Jr., OAO Project 
Scientist, Goddar d Space Fl ight Center, NASA, Greenbelt, Maryland. 

6 . The Eng i neering Des i gn of the Orbiting Astronomical Observatory. 
Waiter H. Scott, Project Ma nager, Grumman Aircraft Engineering Company, 
Bethpa ,N York . 

THE METEOROL ICAL ROCKET PROGRAM . Thi s symposium was sponsored by the 
Ph ic of th At!llosph re and Space COII.uittee of the American Rocket 
Soci t ; Fr ncia S . Jobnson , Graduate Resea r ch Center of the Southwest, 
Oalla ,T ,pr lid d . Papers included: 

1. Appli d M t orological Requir ements . 
4th W th r Grou , Andr s AFB , Wash i ngton, D. 

Robert S. Long, COllallander 
C. 

par 
Theor 

nt of 11 
tical M t orological Requirements . Richard 
teorology , Florida State University. 

A. Craig, 

3. Rock hicl I for Meteor o l ogy . Willis L. Webb, Missile 
Mct rolo Divilion, Si n81 Missile Support Agency, White Sands Missile 

N M dco. 

• 

10 ie.l v 
Bedford, 11 .. 

ical Rock t Ins trumen t a tion, Robert Leviton, Meteoro 
nt Laboratory , Air For ce Cambridge Research Laboratories, 

chulett • . 

~ . 

U. S . 

• 
ot.tion 
.. cbu 

Tb M t rolo 
El trOnicl 

ic.l Rocket Networ k . Lt. Col. Gernard D. Dean, 

Surve 01 th Sa 1 loon 
Laboratory , Air For ce 
tc • • 

Fort Horu.c uth, New Jersey. 

Progr am . 
Cambridge 

Thomas Kelly, Research 
Research Laboratories, 

Instru
Bedford, 

7. 1),.11 oC M t r o log i ca l Rocket and 
cb r Bur u, Wa.hington, D. 

Balloon 
C. 

Data . Frederick 

C. Fi r , U. S. W 

• 

rc 

9 . 
Coddard S 

M t rolo i ca l Oa t a abov 
Cent r oC ch Southw I t, 

60 km. Francis S . Johnson, Graduate 
lla s, Texas. 

Clob 1 Atp 
ac PU b t 

e t . o f Sounding Rocket Research. Maurice 
Cent r, NASA, Gr enbelt, Maryland . 

Dubin , 
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10 . IQSY--The Year of the Qui,et Sun. Martin Pomerantz , Director, 
Bartol Research Foundation, Swarthmore, Pennsylvania . 

THE HISTORY OF ROCKET TECHNOLOGY. Tht. symposium was presented by the 
Society for the History of Technology , co sponsored by MAS Section L
History and Philosophy of Science. This portion was arranged by Eugene 
N. Emme, Historian, NASA Headquarters . 

1 . Robert H. Goddard and Early A.R.S. Rockets . G. Edward Pendray , 
Pendray & Company, Bronxville, New York. 

2 . The V- 2 Rocket. \~a 1 ter E. Dornberg r, Bc LI Aerosys terns , Buffalo , 

New York. 

3. Viking and Vanguard. John P . Hogen , Pennsylvani St te University . 

4 . Atlas, Titan, and Thor. Simon Ramo, Thomp on- Ramo-Wooldr idge, 
Inc., Canoga Park, California . 

SPACE BIOLOGY AND LIFE SUPPORT PROBLEI'IS OF IANNED SPACE mss , PART 1. 
This was a joint program of the Americ n Physiological Society and NASA, 
co sponsored by the American Society of Zoologists; Freeman 11. Quimby , 
Chief, Exobiology, Bioscience Programs, Offic of Spac Scienc s , NASA, 
and Stanley C. White, Chief, Life Systems Division, Manned Sp cecraft 
Center, NAS~ presiding . 

1 . Theoretical Studies on Absence of ~Icchnnic 1 Stress . Ernest 
C. Pollard, Pennsylvania State University . 

2 . Detection and Characterization of Extr terr tri 1 Lit . Car l 
Sagan , Stanford University . 

3 . An Integrated Model of Abiogen sis . Sidn y Fox , Florid State 
University . 

4 . Biologists Role in the Spac Program. Colin S . Pitt ndrigh, 
Prince ton University . 

5 . Space Radiation Biology. Cornelius A. Tobias, Univ r 8i ty of 
Ca lHornia . 

6 . NASA ' s Manned Space Flight Programs. Willi m A. L e, Director, 
System Studies , Office of Systems, OHic of ~\onn d Sp c Flight. 

7 . 
Ass i stant 

Spacecraft Life Support Environment . Rich rd S. Johnston, 
Chi ef , Life Systems Division, Mann d Spac er ft C nt r. 
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5ion, 
. Spac Suits . 

lann d pacecraft 
James Correale 
Center. 

, Crew Equipment, Life Systems Divi-

9. R.Gd ia tion. Joseph A. Conner, Assistant Director, Development . 
Test and Evaluation , Aerospace Medicine, Office of Manned Space Flight . 

10. Acc 1 r tion and Weightlessness . Edward J. McLaughlin, Acting 
Test, and Evaluation, Aerospace Chief, pac I dicine Branch, Development 

ledicin , Of tic of lann d Space Flight . ' 

mE EARm' 
i 

r 

MAC ETIC FIELD AND ITS EFFECTS ON COSMIC RADIATION. This 
arrang d b the American Geophysical Union and was co-

AAA ctlon B-Physics . It was managed by Martin Pomerantz, 
rch Foundation , Sworthmore , Pennsylvania . The following 
r d: 

r h' Its Variations . Scott E. Forbush, 
C.rn 

I. 
l In t{tution 

n tic Held and 
of Washington. 

• ie a. in th Earth ' s Magnetic Field . Martin A. Pomerantz, 
B rtol R Founda t ion. 

• • H. Geddes , Airbo, U. S. ). 

10e no r phlc 
ProJ 

OHie: 
e:t . Wilburt 
, Washlngton, D. C. 

.• nlE AA (~~ie Sulphur Springs , Virginia , December 27-
I e:ted pap rs read at the meeting are presented 

s ry of a sp cial lecture on space telescopes, 
er e: • 01 

Iddt lon, 

II:! ch MEEt' 
_9, I;!) . 
b I • In 
b Dr. L n Spt r, 11 ai en. 

co 
N. 

ib d 

. Ft dl.y, 
lch r 

IT T£1.£SCOPE AT mE ATlONAL RADIO ASTRCNOI-lY OBSERVATORY, 
tlo 1 a.dio A eronomy Observatory . The transit tele-
ntly b n built at ch tionol Radio Astronomy Ob-

t 
a an 

ol .rc .n 
aurflc .11 
1l.20 Mc I •. 

v 

tlOMI 

lle: dish 3OO- ft in diameter mounted on two towers 
• lin Th ant nns may be gointed to within ±10 sec 
hin th d e:lln tion range - 20 to +90° . The mesh 

• t t I SCOPI to b us d t frequencies up to at least 
s of ch gain and b am width of the telescope 

t 7S0 Is Ind 1 00 Hc/s, and position calibration curves 
Ir d. Th t I scop ha. b en used in a number of observa-

, th r suits oC which arc being reported by other authors . 
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LINEAR POl.A Of JUPITER, A 

9 . 4 CM MASER, W. K. • , J . • , 
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Columbi. Univer.it • A 
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and lu n itl 
I 

\ t 

ut 
I 1 • r .. 

t 

t 

• t 

( 

I 
11 h ure 8 in the 3C list at frequencies of 

• (Th bm-width t these frequencies is 18~5 
. At 1'00 1 I , a 80uree with a flux density of 
I ( I) Iv i nol qual to the peak-to-peak 

Aa 
In 

I 

• 

t 

D 

• 

1 h p elr I ind x of I, this corresponds 
10- 2b w/m2/(e/) t the frequency of the 

th I w r flux limit of the 3C catalogue 

1 

I 

aa 

Includ d In it shou ld be observable . 

d by th 
h C II 

obs rv tions made so far. 
ten b detected c8sily 
ccur ey better than ±2' in 

for be possible in the 
d vi 

uld 
h an 

cur 
trY 

ral lndlc 

o p r 
n • 

h d clin tion8 of the 
1 uitie due to possible 

or lar e numb r of ources . 

n r I r 11 blllty of the 3C 
In th JC list ar hown 

Dt 0 h ourees ob erved 
o rc ,8uch 3C 398 , 

nd In number of 
n und to b a yiliiie t r iea 1. 

CUC RADIO SOURCES, Thoma A. 

I 
t 

• c n I r ble moun t of 
ch laxl id ntifled with 

I r dio ch r t cl tic of 
b 8 urc • L, and the 

o rc, . The 
t 1)' 10 to S x 
urv ture In th 

o lllu cr t t t r dl oure s 
D rl ... 10. Sic t Ion 

ch 

b 

• 
• 

n • 

urce 
t lu 

III 
t I 
ue I 

1 
th 

which h ve 
u h oure 

v nt 1\y run 
t 7S p rent, 
r r .110 doubl 

£ 
r nt 1 >t:y. 

rn 1 th nu I u of 
n. Th ompon nt "",v 

v r • th tr n I tion 
hi h indl t 

w d n t krw h w • 
but I"", t lnv rl bly 
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During the Third SUlltt"er Institute on Dynamical Astronomy held at Steward Observatory, University of Arizona, Tucson, in 1961, Dr. Jean Kova1evsky, Bureau des Longitudes, Paris, pointed out that the displacement of a stellar image from its true position due to atmospheric refraction can be approximated by r /y = 0'.'15 + 0'!25 tan2 
t/J + .... 

Where the numerical coefficients are in seconds of arc and t/J is the zenith distance. When the image is on the zenith ray, t/J is zero and the result reduces to 0.15 seconds of arc. This indication of the "lens " effect of the atmosphere i s measureable on 2 meter focal length astro graphic plates with micron measuring engines and becomes more readily 
detectable with larger telescopes. 

This author recommends a function F (at) be included in the proposed equation to compensate for changes in focal length of the te1escope. atmosphere telecentric system due to both temperature and atmospher 1c conditions. A method (developed for other work) for measuring this effect for calibration purposes is also adaptable to large radio tele
s~opes. 

These items must be considered and applied if future star catalogs and radio source listings are to incorporate the most reliable data attainable. 

SEARCH FOR X-RAY EMITTERS IN THE NIGHT SKY, P. C. Fisher, A. J. Meyerott, H. A. Grench, Lockheed Missiles and Space Company. Measurement of the energy spectra of photons in the 0.2 to 20 Kev range which might be emitted by celestial sources was attempted in September, 1962 by flying a number of soft x-ray detectors on an Aerobee sounding rocket. One of the purposes of the investigation is to obtain information about the physical properties, elemental abundances in particular, of any emitting regions observed. Naive calculation had indicated that radiation from at least one of the close bright supergiants might be detected. 

Data were obtained from two different types of gas filled proportional counters which scanned all the northern sky for galactic longitudes of 40 to 190 degrees. Detector acceptance angles were either 3 x 50 or 
~O x 70 degrees. A very brief description of the experiment will be given, and then results from analysis of part of the available data will be presented. A flux level map will be given for the sky and limiting intensities of several of the brighter radio sources discussed. 

OPTICAL MEASUREMENTS ON TELSTAR, J. S. Courtney-Pratt, D. W. Hill, J. W. McLaughlin, J. H. Hett, Bell Telephone Laboratories Inc. The problem was to determine the or ientation of the spin axis of the Telstar satellite as a function of time. Plane and fluted metal reflectors were fitted to , 
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Telstar, a nd fo r certain positions of the satellite in its orbit these 
mirrors reflected light from the Sun to an observing station at Crawford's 
Hill, New Jersey. 

For any on mirror the signal received was a short train of small pulses 
of light--one pulse per revolution of the satellite . An ll-inch aperture 
Cassegrainian telescope was set up on an M-33 radar mounting which could 
be driven 0 that the telescope was pointed continuously at the satellite. 
A pulse op rated camer a was used with the telescope, or alternatively 
the light pul e could be made to fa ll on the cathode of a photomultiplier 
tube. Th lectronic equipment was triggered by the resulting pulses, 
and produced records of the time of occurence of the pulses. From such 
data it was po ibl to show that soon af ter launch, the spin rate was 
about 3 r.p .. and the 8xis of pin was oriented close to the perpendi
cular to th plane of the cliptic . 

To obtain auffici nt tiro r solution with the incoming signal, the photo
multipli r output w • continuously displayed on a cathode ray tube with 
a 10 P r i t nce cre n. When ver a pulse was received of an amplitude 
suffici nt to operat th trigger ing c ircuit, a drive pulse was passed 
to ra ",hich photo raphed the trace still persisting on the cathode 

ra er n. 

15510 SOLAR FLARES, Herold Zirin, High Altitude Observa-
tory. Th p cera ot limb fl r aboost invariably show intense radiation 
of th c ro~1 Iln a of Ca XV , Ca XIII and A XIV, as well as strong 
eontln . Tb I ceron d naity in the f lare condensation may be obtained 
on th tlon that th continum is due to Thompson scattering. Cal
culation ot th sclt.tion of C XV shows that the ratio of line to 
cootiO'.. i si n is al80 s functlon of density . The results ot these 

d c nei 10ns.r e sr d fo r number of flares. The effect of 
fil nc lion y lao b v.lust d. 

RecOillbination radiation frolD tI II in such condensations is also a 
function 0 d'n icy, nd lv a ua a third determinat ion. 

n itl 

10 en r 
abundanc 

I, ch 
a or 

tro ~ x 109 t o 2 x lOll particles per cm3 are found. 

Un : 
c lei , 

eonelnum r tio d penda on abundance. 
r on , iron, and h lium are given. 

Approximate 

0Il1el AND jtARP:STRlAL CAPTI1RE OF INTERPLANETARY DUST, ~lartin Harwit, 
Coro 11 Onlv raity W a t.bli l h th t most of the dust observed in 
c t taila la 100~ 10 t to interlt 11 r space, because the Sun's radia
tion pr .ur pu h. rains out of th solar system. This argument dif 
f r. fro t u u 1 hypo th a1a that on ly those grains can be ejected, 
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whose gravitational attraction to the Sun i s less than their gravitational 
repulsion . Instead, one finds that grains are fo rced out of the solar 
system whenever the change in solar (gravitationa l plus radiative) 
potential is large enough for the grain's total energy to become positive. 
One can show that debris from some short period comets and from asteroids 
tends to be more easily retained in interplanetary space and can contri
bute to the zodiacal cloud. However, since short period comets a r e weak 
emitter~ it is not at all clear that their rate of dust supply can equal 
the Poynting-Robertson loss. Collis i on of asteroids should provide 
sufficient debris, but it is shown that thi debris is only liberated 
sporadically in catastrophic collisions of the largest d8teroids . It is 
not clear whether a sufficient amount of dust can be liberated in this 
manner or whether, if libera ted, this dust would not all de.cend into 
the Sun during a brief interval of a few thousand years. The effects 
of radiation pressure on the terrestrial capture of du t are diScussed 
and the capture rate for different sized debris of co etary nd of 
asteroidal origin are given. 

RED GIANTS AND NEUTRINO PROCESSES, H. Y. Chiu, Coddard In tltute for 
Space Studies. Recent work of Adams t al (Ad • Rud r n, and Woo , 
to be published in Physical Review) have indicated thal n utrin pro
cesses are important in the red giants . It i found t t th tOt 1 
neutrino energy loss rate of the core of the r d 1 nt tudled by 
Schwarzschild and Selberg (Schwarz child and S lber, r phy ic 1 
Journal 136, 150, (1962» i s 2 . 8L. Thi 1 n t n li ibl a comp red 
to the gravitational energy flux which is 13.8 . 

This also brings up the problem whether n utrin 
Hayashi and Cameron have suggested that, beaus 
of neutrino processes with their stellar mod la . , 

proc S& 8 exl 
of rb ine 
ch do n 

t. 

clbUlty 

ex.st. However, from a more thorough an Iy 1 v conclud 
processes are not incompatible with the astron lcal d t8. 
also strong physical reasons to beli v ch t th y xi c . 

tbat n 
Thr 

to 
utrln 
ar 

MOLECULAR ABUNDANCES IN STELLAR A'Il'IOSPHERES, Phillp C. Sc n r, P rkln 
Observatory. Tables have been compuc d for th partl I pre lur 0 

some twenty diatomic molecules and iive poly to i e mol cui Ilk Iy to 
occur in stellar atmospheres as well as th parti 1 pr lure 0 th 
neutral and Singly ionized forms of fift n ch mic 1 el Th 

i I nc •. 
t a pressures are available for ten different t s of r 1 tiv 
dances of the elements involved, for t mp r tur • r n in Cr m 
to 1500 K, and for total gas pressures of 10} 104 103 02 
10

1 
dynes/cm2. The computations w re accompli h d'by i~ !attv 

dures carried out on an I . B. M. 650 digical comput r. 
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I 

I 

r ur fund for the oxides and dioxides of Titanium and 
£ p rlicular int'r st . The abundances of the elements 

. Ur ("Th Pl n l ," p . 231 , Yale University Press, New 
r d to r pr nt the composition of the main se-
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