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NASA TO LAUNCH 

SECOND OElBITING 

GEOPHYSICAL OBSERVATORY 

The Nat iona l  Aeronautics and Space Administration w i l l  

launch the  second i n  i t s  s e r i e s  of Orbi t ing  Geophysical 

Observatory s a t e l l i t e s  (OGO-C) no e a r l i e r  than Oct. 14 a t  the  

Western Tes t  Range, Vandenberg Air Force Base, Calif. 

The 1,150-pound 000 w i l l  be t he  f i r s t  NASA s a t e l l i t e  

launched by a Thrust-Augmented Thor-Agena D rocket .  

I f  s u c c e s s f u l l y  placed i n  p r b i t ,  OGO-C will inaugurate  

the second phase o f  NASA's OCO program. T h i s  program cons isks  

o f  a s e r i e s  of seven programmed spacec ra f t ,  fou r  of  which w L l l  

f l y  i n  h igh ly  e l l i p t i c a l  and three  i n  near-Earth po la r  o r b i t s .  

Like O G O - I ,  which was launched Sept .  4, 1964, from Cape 

Kennedy, F l a . ,  i n t o  a h ighly  e l l i p t i c a l  o r b i t ,  OGO-C i n  its 

p o l a r  o r b i t  w i l l  c a r r y  20 d i f f e r e n t  experiments.  The OGO-C 

experiments were cont r ibu ted  by 1 1  U .  S. u n i v e r s i t i e s ,  one 

f o r e i g n  u n i v e r s i t y ,  two NASA f i e l d  c e n t e r s  and two otlier 

government agenc ie s .  

- more - 
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The o r b i t  planned for OGO-C w i l l  take it t o  pro jec ted  

apogee o f  575 mi les  above t h e  Ear th  and a per igee  or low 

po in t  of  about 207 miles. 

degrees  from the  equator  wi th  an o r b i t a l  per iod o f  one hour 

and 37 minutes.  It w i l l  be designated O G O - I 1  if o r b i t  i s  

achieved. 

I t s  i n c l i n a t i o n  w i l l  be 86 

The mission of OGO-C i s  t o  concentrate  on near-Earth 

space phenomena. Emphasis w i l l  be on g loba l  mapping of  the 

geomagnetic f i e l d ,  on measurements of t h  f neu t ra l ,  i on ic ,  and 

e l e c t r o n  composition of t h e  Earth 's  atmosphere. Data w i l l  be 

c o r r e l a t e d  w i t h  s o l a r  u l t r a v i o l e t  and X-ray emiSSionS, and 

such events  as p a r t i c l e  dumping i n  the  a u r o r a l  zones and airglow.  

OGO-I with its high e l l i p t i c a l  orbit of 93,000 mi les  apogee 

Was designed t o  opera t e  i n  i n t e r p l a n e t a r y  space a s  w e l l  as near-  

E a r t h  reg ions .  Data from the  two OGOs w i l l  be complementary. 

OGO-I  was o f f i c i a l l y  c l a s s i f i e d  as a f a i l u r e  because it 

d i d  n o t  achieve i t s  designed E a r t h - s t a b i l i z e d  o r i e n t a t i o n  I-n 

o r b i t  because of' a boom deployment m a l h n c t i o n .  It completed 

i t s  f i rs t  year o f  ope ra t ion  las t  month. It has provided 

va luable  s c i e n t i f i c  data from 16 of i t s  20 experiments and should 

cont inue  to opera t e  a t  l e a s t  dur ing  a p o r t i o n  o f  t h e  time 

OGO-C i s  in o r b i t .  

- more 



The 20 s c i e n t i f i c  experiments Tor OGO-C were completed 

las t  year and i n s t a l l e d  on the spacec ra f t .  However, some 

de lay  i n  the  pro jec ted  launch date  of OGO-C was caused by 

t h e  O G O - I  malf’unction, and an in tens ive  f a i l u r e  ana lys i s  

i n v e s t i g a t i o n  was conducted by the NASA Goddard Space F l i g h t  

Center,  and the  spacec ra f t  cont rac tor ,  TRW Syntems, Inc .  

OGO has been descr ibed as one of the most advanced 

unmanned s a t e l l i t e s  ever  developed. OGOs a r e  designed t o  use 

the same bas ic  s t r u c t u r e ,  power supply,  a t t i t u d e  con t ro l ,  

thermal con t ro l ,  te lemetry and command systems and t o  provide 

space for 20 t o  30 d i f f e r e n t  experiments. These experiments 

a r e  mounted i n  the  spacec ra f t  main body o r  on booms away 

from the  d i s tu rb ing  inf luences  o f  the  m a h  body. 

The i n s e c t - l i k e  appearance o f  OGO i s  the  r e s u l t  of booms, 

antennas,  a t t i t u d e  c o n t r o l  j e t s  and s o l a r  panels  a t tached  t o  

its r ec t angu la r  box-shaped main body. 

OGO spacec ra f t  conta in  more than 100,000 sepa ra t e  par ts .  

With booms and s o l a r  pane ls  f u l l y  extended i n  o r b i t  the  GGOs 

measure 49 f ee t  long and almost 20 feet wide. These appendages 

a r e  jack-knifed a g a i n s t  the m a i n  body i n s i d e  the  rocket  faii-Lng 

dur ing  launch. They deploy a f t e r  orbit i s  achieved by means 

o f  hinge and spring-type mechanisms. 

- more - 
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Other unusual  OGO engineer ing features include:  

-An a t t i t u d e  c o n t r o l  system which permits  t h e  

bottom por t ion  of t he  main body t o  po in t  always 

toward the Earth, the p o l a r  pane ls  t o  au tomat i ca l ly  

t u r n  toward the Sun, and r o t a t i n g  experiment packages 

t o  face the  d i r e c t i o n  of motion. 

-An advanced thermal c o n t r o l  subsystem f e a t u r i n g  

seve ra l  types of con t ro l s .  For  example, th ree  s ides  

of t he  main body are i n s u l a t e d  w i t h  m u l t i p l e  l a y e r s  

of aluminized MylBr. The remaining three sides, which 

w i l l  never  face the Sun, i nc lude  a ~ L L ’ L C S  of louvers ,  

l i k e  Venetian blirids,  which w i l l  automatl c a l l y  open 

and c l o s e  t o  maintain a main body i n t e r i o r  temperature  

range of from 41 t o  95 degrees F. 

-A communications system--the most advanced 

ever  incorpora ted  i n t o  a satel l i te--able  t o  handle  

298 d i f f e r e n t  ground-originated cominands and a d a t a  

handling system which w i l l  s t o r e  up t o  86.0Of1,0O0 

b i t s  of data on tape reco rde r s  w i t h  p l a y  back a t  

128,000 b i t s  p e r  second and a real  time t ransmiss ion  

ra te  of 64,000 b i t s  per second. 

-more- 



Orbi t ing  Geophysical Observatory satell i tes a re  p a r t  of 

the ec i en t i f l c  space exploration program conducted by N A S A ' s  

Office of Space Science and Applications. 

ment i s  under direct ion of the Qoddard Space Fl ight  Center, 

Greenbelt, Md. 

OGO project manage- 

Development of the s a t e l l i t e  was accomplished by the OGO 

prime oontractor, TRW Systems, Inc., Redondo Beach, California, 

under the technical direction of Goddard. Contractors from 

throughout the country provided various subsystems and ins t ru-  

mentation f o r  the satellite. 

(BACKGROUND INFORMATION F O U O W S )  

-more - 
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CI-IARACTERIST% CS OP THE OGO- C 

The observatory c o n s i s t s  of a main body about s i x  f e e t  

long, th ree  f e e t  deep and t h r e e  f e e t  wide. 

s e c t i o n  are the  12  appendages which g ive  the spacec ra f t  i t s  

i .nsect- l ike appearance.  

Attached t o  t h i s  

Two 22-foot-long booms, 1orql;cst on the s a t e l l i t e ,  ca r ry  

experiment i i istrumcntation which must  be mounted away from t h e  

main body to avoid magnetic and o the r  d i s t u r b i n g  e f f e c t s .  Four, 

four-foot-long booms ca r ry  somewhat l e s s  s e n s i t i v e  experiments.  

OGO antennas a r e  mounted away from the main body t o  take ad- 

vantage o f  l.mproved antenna p a t t e r n s  made p o s s i b l e  by t h i s  

technique. 

Other e x t e r n a l  c h a r a c t e r i s t i c s  of t h e  s a t e l l i t e  inc lude  

two box-like packages which carry cxperiments and can be ro-  

ta te? .  s b o u t  ai? a x i s  normal t o  the  long a x i s  of t h e  s a t e l l i t e .  

These packages, known t o  OGO p r o j e c t  people a s  t h e  OPEPs ( O r -  

b i t a l  Plane Experiment Packages) are approximately 18 inches 

long, 10 inches wide and 10 inches deep. They c a r r y  exper i -  

ments which w i l l .  take readings i n  the o r b i t a l  p lane  of t he  

s a t e l l i t e .  

-more- 
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Also mounted e x t e r n a l l y  a re  a t t i t u d e  con t ro l  t j e t  nozzles.  

These are placed on booms a t  the forward end of OGO i n  order  

t o  inc rease  the l e v e r  arm ac t ion  needed to he lp  s t a b i l i z e  the. 

s a t e l l i t e  and reduce gas system weight. 

Two l a r g e  s o l a r - c e l l  panels convert  energy from the Sun 

i n t o  e l e c t r i c i t y  to power the  s a t e l l i t e .  

mounted on a shaft running through t h e  main body. 

automatical ly ,  and o r i e n t a t i o n  of t he  s a t e l l i t e  changes t o  

permit them t o  f a c e  t h e  d i r e c t i o n  of t h e  Sun at a l l  t imes.  

Mounted on t h e  s o l a r  panels  are two solar  o r i e n t e d  experiirnent 

packages (SOEPs) containing experiments which a r e  deslgned to 

look toward or away from the  Sun. 

The panels  are 

T h e y r o t a t x  

Experiments z o t  s e n s i t i v e  t o  t he  s a t e l l i t e ' s  local en- 

vironment are mounted i n s i d e  two l a r g e  hinged doors,  iiiuch l i k c  

r e f r i g e r a t o r  t ray-doors .  

equipment o r  experiments.  

The doors can be opened f o r  access  t o  

At t i t ude  Control System 

The OGO a t t i t u d e  cont ro l  system, providing f i v e  degrees 

of freedom, c o n s i s t s  of sensors ,  servos,  and torquing com- 

ponents to keep t h e  experiments proper ly  o r i en ted .  

-more- 
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Control of the bottom s e c t i o n  of the main body to i n s u r e  

i t  po in t s  toward the Earth i s  accomplished by inf’r.a-red horizon 

scanners t o  provide e r r o r  s i g n a l s  and i n e r t i a  whecls and gas 

j e t s  t o  t u r n  about the r o l l  and p i t c h  a x i s .  

cont ro l  motion about the  t h i r d  body a x i s  and rotation of the 

solar panels about t h e i r  long a x i s  a r e  con t ro l l ed  by Sun sen- 

sors located on the ends of the panels .  

Er ror  s i g n a l s  t o  

The body yaw torque,  produced by another  i n e r t i a  wheel. 

and a set  of gas je t s ,  keeps t h e  a x i s  of t h e  solar panels 110~’- 

mal and t h e  plane of the main body thermal radiation l o u v e r s  

p a r a l l e l  t o  the Sun l i n e .  

A t h i r d  p o r t i o n  of the system controls t h e  OPEPs to per’- 

m i t  some of t h e  experiments t o l o o k  along the path of the Sat- 

e l l i t e  a t  a l l  times. These experiments a r e  d i r e c t e d  f’orwar’d 

i n  t h e  plane of the o r b i t  and normal i;o the observatory-EaTth 

l i n e .  OPEPs can also scan ac ross  t h e  o r b i t a l  plane on r:omrmrld. 

The OPEP sensor i s  a gyroscope opera ted  i n  a. gyrocompass m o t l c .  

I ts  e r r o r  voltage c o n t r o l s  a d r i v e  which ro t a t e s  t h e  OPEPs w i t h  

r espec t  t o  t h e  body. 

-more- 
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Thermal Control System 

A combination of active and passive thermal control tech- 

niques is employed to regulate the temperatures of the elec- 

tronics system compartments of the observatory. The tempera- 

tures of all assemblies within the main body are kept between 

about 41 to 95 degrees F. by sets of radiating panels and 112 
temperature-actuated aluminum louvers located on three sides 

of the main body. 

The temperatures of appendage packages containing experi- 

ment instruments are controlled by a similar thermal balance 

technique, except that louvers are not used. Heaters are used 

to maintain temperature limits when experiments are turned off .  

This system is designed to keep the temperatures within the ap- 

pendage containers within the range of about 32 to 104 degrees F. 

Communications and Data Handling 

The OGO communications and data handling system is de- 

signed t o  provide for tracking and command functions both for 

satellite housekeeping and experiment data, plus telemetry for 

20 t o  30 separate experiments. The main telemetry is a wide- 

band Pm (pulse code moduaation) system using a nine-bit word 

and capable of operating at three data rates which are selected 

by ground command. 

-more- 
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r a t e  c a p a b i l i t y  of t h e  system ranges 

t s  per  second. Data s t o r e d  i: tape  

recorders  a t  4,000 b i t s  pe r  second p lay  back a t  128,000 b i t s  

pe r  second. This  system i s  composed of two redundant data 

handling u n i t s  t h a t  operate  w i t h  ou tputs  t r ansmi t t ed  to Earth 

i n  real  time o r  a r e  connected t o  one of t h e  two tape  recorders  

provided f o r  s t o r i n g  up to s i x  hours of data. The system u s e s  

fou r  watts of power a t  400 mc. 

A s p e c i a l  purpose te lemetry system i s  provided which i s  

capable of opera t ing  from an experiment whose output i s  a n  FYI 

(Frequency Modulated) s i g n a l  varying from 300 to 100,000 cps 

t o  enable t ransmission of da t a  from up t o  f i v e  s tandard sub-  

c a r r i e r  o s c i l l a t o r s .  For back-up, a second mode inc ludes  the  

t ransmission of the output of  the  wideband te lemet ry  system. 

The s p e c i a l  purpose t r a n s m i t t e r  i s  m t e d  a t  0.5 watt  a t  400 mc. 

Data Processing 

Data received on magnetic tape by the world-wide network 

3f a c q u i s i t i o n  and t r ack ing  s t a t i o n s  w i l l  be forwarded t o  t he  

3GO Control Center a t  t he  Goddard Space F l i g h t  Center.  Track- 

ing  d a t a  a l s o  w i l l  be s e n t  t o  Godciaid for ~ s e  by OGO p r o j e c t  

people t o  opera te  the s a t e l l i t e  arid t o  provide an accura te  

o r b i t  f o r  use by experimenters.  

-more- 
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The taped d a t a  w i l l  be processed by high-speed compi1t;elAs. 

When the  processing i s  completed, d i g i t a l  computer t apes  w i l l  

be produced for each experimenter. These tapes  w i l l  con ta in  

d a t a  from each ind iv idua l  experiment, necessary t iming lnl’or-  

mation, as well as d a t a  on spacec ra f t  temperatures,  V O ~ ~ ~ G C S ,  

and o r b i t a l  data-- the s tandard housekeeping information. 

. 

The production da ta  process ine  conducted a t  Goddard w i l l  

be b a s i c a l l y  a computer s o r t i n g  opera t ion ,  providing cxpeT’i- 

menters with r a w  d a t a  from t h e i r  experiments. E’oll.owing the  

necessary a n a l y s i s  and eva lua t ion  by experimenters the sc i en -  

t i f i c  da ta  t o  the  sc ien t i l ’ ic  cornmiinity w i l l  be publ ished i n  

s c i e n t i f i c  j ou rna l s .  

National Space Science Data C e n t e r  a t  Goddard  Space F l i g h t  Center 
f o r  the  use of o t h e r  i n t e r e s t e d  s c i e n t i s t s .  

The data  w i l l  a l s o  be s u b m i t t e d  t o  thr,  

Modification of OGO-C Spacecraf t  

The OGO-I 1 a i l u r c  r e s u l t e d  i n  intc:ilsive i n v e s t i g a t i o n s  

by t h e  Goddard Space fUigh t  Center and TRW Systems, Inc .  Thc 

following conclusions were reached : 

-There was no appar?ent common cause of non- dcploymei i t  

of appendai;cs. 
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-There was no indication that the malfunctions were as- 

sociated with the Atlas-Agena launch rocket. 

-The spacecraft attitude control subsystem, except f o r  

the horizon scanner, functioned 'normally. 

Although no common cause f o r  failure was evident from 

these studies, they did, however, reveal a number of areas 

where spacecraft modifications were needed. 

Modifications to the OGO-C spacecraft include: 

-Relocation of the horizon scanner and certain boom ap- 

pendages to assure a clear field of' view for the horizon 

scanner. 

-The use of a new type deployment spring and the addition 

of separate appendage "kick-off ' I  springs. 

-The relocation of the omnidirectional antenna. 

Tests of the full deployment of all OGO appendages are 

not possible, since a zero gravitational field is required. 

-more- 
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Simulation of zero gravity in deployment tests of OGO 

appendages was obtained by using either specially prepared 

f l o o r s  and air-bearing pads to support the boom weight or by 

elastic cords fixed to a point directly above the boom hinge. 

In addition, the partial release of all OGO-C appendages was 

conducted before and after simulation of the launch rocket 

vibration and after extended. e x p ~ s u r e  t c  t h e  simulated space 

environment. It is expected that this intensive program will 

preclude deployment failures during the OGO-C launch phase. 

OGO- C SCIENTIFIC OBJECTIVES AND EXPERIMENTS 

The 20 experiments designed for the OGO-C mission not 

only cover the broad spectrum of' space science disciplines 

but are capable--as were those of OGO-I--of performing on an 

inter-disciplinary basis, simultaneous, correlated investigations. 

Information obtained from these experiments should help 

in understanding the time-dependent relationship that exists 

in galactic, interplanetary and planetary events, with emphasis 

on solar-terrestrial relationships. 

Following are some of the OGO-C near-Earth areas of 

investigation : 

-more - 
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--Mapping and fluctuation studies of the Earth's magnetic 

field. 

--Trapped radiation and auroral particles. 

--Airflow and auroral studies. 

--Atmospheric composition and density. 

--Ionospheric composition. 

--Solar ultraviolet and X-ray emissions. 

--Very low frequency radio phenomena. 

--Cosmic rays. 

--Micrometeorites (cosmic dust). 

--Radio astronomy. 

These investigations should help achieve some of the 

following ubj ectives : 

(1) Global mapping of the geomagnetic field as part of 

the United States' commitment to the International Year of the 

Quiet Sun. 

(2) Measurement of solar ultraviolet and X-ray emissions 

during a period of low solar activity. 

(3) An insight into the dumping of trapped radiation and 

the influx of solar cosmic rays into the auroral and polar re- 

gions and the occurrance of aurora. 

-more- 
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(4) New knowledge on the pressure, temperature, density 

and chemistry of the neutral atmosphere surrounding the Earth. 

(5) The relationship between solar X-ray and ultraviolet 

emissions and their effect on the Earth's ionosphere, atmos- 

phere and airglow. 

(6) Detailed knowledze concerning the size, velocity 

distribution and trajectory of micrometeorites in near-Earth 

space as an extension of similar measurements in interplanetary 

space. 

(7) More information concerning energetic particles 
trapped in the Earth's magnetic field; the intensity of the 

magnetic field, and the overall relationship of the phenomena 

with very low frequency radio noise, ionospheric absorption 

and solar activity. 

(8) Data on how the solar wind interacts with magnetic 

fields. 

(9) A better understanding of cosmic rays reaching the 

Earth from the Sun and from galactic sources. 

(10) Mapping of radio noise in space and identification 

of planetary and solar noise bursts. 

follows in order to help place in context the types of experi 

I ment devices to be employed and the specific areas to be 

A technical description of each of the OGO-C experiments 

studied by each experiment. 

-more- 
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MAGNETIC FIELD MEASUREMENTS 

World Magnetic Survey - Goddard Space Fl ight  Center 

The d e t a i l e d  survey of the s t r e n g t h  of t h e  Ear th ' s  mag- 

n e t i c  f i e l d  t o  be obtained by t h i s  experiment i s  p a r t  of the 

United S t a t e s '  commitment f o r  t h e  IQSY-world magnetic survey. 

The s c a l e r  f i e l d  measurements combined w i t h  o t h e r  data e x t r a -  

po la ted  from sur face  and a i rbo rne  measurements w i l l  provide 

a refinement of the mathematical d e s c r i p t i o n  of the Ear th ' s  

main f i e l d  and a measurement of the con t r ibu t ion  of t h e  E a r t h ' s  

main f i e l d  t o  t h e  t o t a l  measured f i e l d  a t  any p o i n t  i n  space.  

Only by having such a re ference  can space geomagnetic measure- 

ments be used t o  study p a r t i c l e  e f f e c t s  on the f i e l d .  

a l s o  e s s e n t i a l  t ha t  o the r  OGO-C experiments measuring trapped 

p a r t i c l e s  have an accura te  main f i e l d  re ference .  

It i s  

Time variances of t he  f i e l d  w i l l  a l so  be s tud ied .  It w i l l  

a l s o  be poss ib le  t o  der ive  the d i u r n a l  and storm v a r i a t i o n s  as 

seen above the ionosphere.  

a l low a comprehensive determinat ion of the  s o l a r  d a i l y  v a r i a -  

t i o n s  during b o t h  q u i e t  and d i s tu rbed  condi t ions  as w e l l  as a 

study of such phenomena as t h e  e q u a t o r i a l  and a u r o r a l  e l e c t r q j e t s .  

Extensive co r re l a t ion  wi th  ground observatory measurements w i l l  

The o r b i t  of the observatory should 

I be necessary.  

-more- 
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The magnetometer used w i l l  measlire the  absolu te  sca le r  

magnitude of the magnetic f i e l d .  11; i s  located at t h e  ctnd 

of one of the long booms f o r  i s o l a t i o n  f‘i-oni the liiq’;ne’i,i (: 

effects of t h e  Spacecraf t  sild other experiments, Ad(l5 t;ional 

electronics a r e  loca ted  in t h e  main body. T o t a l  weight i s  

20.6 pounds. 

n a l s  which h a v e  i iot  bccn o b s e r v e d  a t  t h c  su~~.f‘a(~c? of the Earth 

biit which nay reasonably b e  cxpccted to occur in o r  a1)ovc thtt 

ionosphere inc lude  : 

- -bIagne t i c: v ar i a t  i oi i s 2. s s o c i a  1; e d wi. t h ‘L h e p e r I c 1, mi; i o ri o ?’ 

plasma clouds in t h e  v i c i n i t y  o f  -c!ie a 1 1 1 ~ 3 7 ~ t l -  :.;otic. 
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- -Signals  a r i s i n g  from t h e  n o t i o n  of the observatory 

wi th  r e s p e c t  to magnetic f i e l d s  c r e a t e d  by the p o l a r  and equa- 

t o r i a l  e l e c t r o j e t s .  

A cornpayison of '  magnetic f'icld f l u c t u a t i o n s  i n  t h e  iono-  

sphei-c and throughout; the magnetosphere w i l l  be poss ib le  s i n c e  

8 sri riillar expcrimcnt i s  aboarci O G O - I .  

The magnetometer i s  composed of a t r i a x i a l  a r r a y  of search  

c o i l s  s i t u a t e d  a t  t he  end of' one or t h e  long boons f o r  i s o l a -  

t i o n  €rom magnetic no ise  genera ted  by t h e  s p a c e c r a f t  and o t h e r  

experiments and a d d i t i o n a l  clcctronics housed i n  t h e  main body. 

'To La1 wei-ght i s  5.6 pounds. 

COSMIC RAY EXPERIMENTS 

Cosmic Ray and Polar I o n i z a t i o n  Study - Rice Un ive r s i ty ,  J e t  

Propulsion Laboratory and Calirornia I n s t i t u t e  of Technology 

The primary o b j e c t i v e  oJ' t h i s  experiment i s  to s tudy  the 

behavior  of cosmic r a y s  i n  t h e  Ear th ' s  magnetic f i e l d  and t o  

c o r r e l a t e  t h i s  in format ion  w i t h  t h a t  obta ined  wi th  similar 

ins t ruments  mounted on ba l loons  r e l e a s e d  at; va r ious  l a t i t u d e s .  

These two s e t s  of data, e i t h e r  i n d i v i d u a l l y  o r  c o r r e l a t e d ,  

should provide : 
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--Data on primary r a d i a t i o n  down t o  t h e  lowest expectcti 

energ ies .  

--Information of t h e  number of p a r t i c l e s  outbourid from 

Ear th  as compared with those approaching Eai-th. 

--The p r e c i s e  l o c a t i o n  of  t h e  cosmic ray geomagnetic 

po les  and the  accura te  loca t ion  of the  cosmic ray equator .  

--The v a r i a t i o n s  of cosmic rays  w i t h  longi tude  a t  di i ' fcrent  

l a t i t u d e s ,  i n  p a r t i c u l a r  along t h e  cosmic-ray equator.  

- -Fluctuat ions i n  primary r a d i a t i o n  a t  all l a t i t u d e s .  

High l a t i t u d e  data may provide information concerning the  be- 

havior  of t h e  Ea r th ' s  f i e l d  a t  large d i s t a n c e s  and the  mech- 

anism involved i n  allowing p a r t i c l e s  to e n t e r  t h e  atmosphere 

a t  l a t i t u d e s  normally i naccess ib l e .  

--The con t r ibu t ion  o f  the  total i o n i z a t i o n  by t rapped 

r a d i a t i o n ,  r a d i a t i o n  dumped from the t rapping  region,  and 

a u r o r a l  p a r t i c l e s .  

Instrumentat ion cons i s t s  of an i n t e g r a t i n g  i o n i z a t i o n  

chamber. The f ive - inch  chamber, f i l l e d  with argon, i s  sit- 

ua ted  on one of t h e  short booms t o  minimize t h e  e f f e c t s  of 

secondary r a d i a t i o n  from the l a r g e  mass of t h e  observatory 

main body. It weighs 2.9 pounds. 

-more - 
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Data co l l ec t ed  by t h i s  experiment w i l l  allow t h e  dctcr-  

mination of t h e  energy spectrum of both g a l a c t i c  and solar '  

protons over the energy range f'rom 4 0  mcv to 1 bev as well as  

o t h e r  p a r t i c l e s  over a comparable ranee. 

approaching p a r t i c l e s  also w i l l  be determined. 

E a r ~ h ' s  f i e l d  a s  a magnetic ana lyzer ,  the energy range i s  ex- 

tended t o  30 bev for protons over the e u u a t o r i a l  reg ions .  Also, 

t h e  experiment func t ions  a s  a high counting r a t e  monitor for 

c e r t a i n  r a d i a t i o n .  

Thc d j r p . c t l o n  of 

By usin[; thc 

The experiment c o n s i s t s  of a d e t e c t o r  mounted to the  

space-facing door of t he  observatory mainbody. The sens ing  

device i s  composed of a s c i n t i l l a t i o n  crys-bal arid a cornbina- 

t i o n  s c i n t i l l a t i o n  and Cerenkov d e t e c t o r .  Thc minimum detec-  

t a b l e  energy i s  governed by t h e  c r y s t a l  t h i ckness  and the 

amount of sh ie ld ing .  A l l  p a r t i c l e s  capable or" producing a 

d e t e c t a b l e  light p u l s e  a r e  counted by t h e  s c i n t i l l a t i o n  

c r y s t a l .  This provides a monitor for t h e  total r a d i a t i o n .  

Otherwise, o n l y  coincident  d e t e c t o r  outputs arc  analyzed i n  

order to measure the energy spectrum. Weight of' t h e  expcri- 

ment i s  16.7 pounds.  

-more- 
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Energe t ic  P a r t i c l e s  Survey - Universi ty  of Chicago 

Protons i n  the energy spectrum from 0.5 mev t o  4.0 mev 

and alpha p a r t i c l e s  between 2 mev and 160 mev w i l l  be  inves-  

t igated.  I n  a continued study of cosmic r a d i a t i o n ,  the  ob- 

j e c t i v e  of t h i s  experiment i s  t o  search  f o r  an  ex tens ion  of 

the s p e c t r a  of untrapped protons and helium n u c l e i  t o  very 

low energ ies  and low i n t e n s i t y  during t h e  per iod  of minimum 

s o l a r  a c t i v i t y  and t o  provide evidence regarding whether the 

r a d i a t i o n  i s  of s o l a r  o r  g a l a c t i c  o r i g i n .  These data and 

data obtained during s o l a r  f la re  events  w i l l  be s t u d i e d  t o  

determine the c h a r a c t e r i s t i c s  of s to rage  and propagation of 

p a r t i c l e s  as modulated by the  i n t e r p l a n e t a r y  magnetic f i e l d s  

during a r e l a t i v e l y  qLtfet Sun. Radiation b e l t  proton and alpha 

f l u x e s  a t  low a l t i t u d e ,  and a u r o r a l  protons i n  the  energy range 

of t h e  d e t e c t o r s  w i l l  a l s o  be measured. Two perpendicular  

t e l e scopes  are loca ted  i n  the  space f ac ing  s i d e  of the observa- 

t o ry .  The v e r t i c a l  te lescope c o n s i s t s  of two s o l i d  s t a t e  de- 

t e c t o r s  mounted i n  a s c i n t i l l a t o r  cup. P u l s e  he ight  a n a l y s i s  

and t o t a l  count r a t e  f o r  var ious coincidence combinations w i l l  

y i e l d  the d e s i r e d  parameters.  The h o r i z o n t a l  t e lescope  con- 

sists of a s i n g l e  s o l i d  s t a t e  d e t e c t o r  t o  measure proton-alpha 

f l u x  i s o t r o p i c a l l y  inc iden t  t o  the  ear th 's  magnetic f i e l d .  

Weight of the experiment i s  6.8 pounds. 
i 
I I 

I 
-more- 



- 22 - 

AURORAL AND AIRGLOW STUDIES 

COTpUSCUlar Radiat ion i n  Auroral and Polar  Regions - s t a t e  

Universi ty  of Iowa 

Th i s  experiment inc ludes  a .comprehensive t i m e  and Inc-2.- 

t i o n  study of the i n t e n s i t i e s  of trapped (Van Allen B e l t )  

e l ec t rons  at  low a l t i t u d e s  and of e l e c t r o n s  pene t r a t ing  i n t o  

the E a r t h ' s  upper atmosphere. T h i s  mapping of t h e  low a l t i -  

t u d e  d i s t r i b u t i o n s  of e l e c t r o n s  of t h e s e  energ ies  i s  a b a s i c  

step toward determing t h e  d i s t r i b u t i o n s  of trapped e l e c t r o n s  

throughout the Earth 's  magnetosphere. 

W i l l  be obtained concerning: the in t e r l>e la t ionsh ips  of t hese  

pene t r a t ing  e l e c t r o n s  w i t h  the  geomagnetically trapped e l e c -  

t r o n s  of similar energ ies ;  the  l a t i t u d e ,  temporal and d a i l y  

v a r i a t i o n s  of t h e  rough energy s p e c t r a ;  as wel l  as any geo- 

graphic  longi tude dependence of e l e c t r o n s  i n t e n s i t i e s  a t  lower 

l a t i t u d e s  ( f o r  example, over the South American magnetic 

anomaly). 

proton events over t h e  po la r  cap reg ions  w i l l  be c o r r e l a t e d  

w i t h  s t u d i e s  of t h e  aurora,  ionospher ic  r a d i o  absorpt ion,  and 

o t h e r  OGO-C experiments.  

Fur ther  information 

The e l e c t r o n  measurements and monitoring of s o l a r  

The experiment c o n s i s t s  of two sets of two thin-window 

ge ige r  tubes  mounted on a s h o r t  boom. 

-more- 
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One set  measures e l e c t r o n s  with energ ies  above 120 kev 

The experiment weighs TOW and t h e  o t h e r  s e t  above 40 kev. 

and one-half pounds. 

Trapped Radiat ion and Auroral P a r t i c l e s  - Goddard Space I n i g h t  

Center 

Low energy trapped r a d i a t i o n  and a u r o r a l  p a r t i c l e s  will- 

be s t u d i e d  t o  extend OGO-I  measurements to lower a l t i t u d e s .  

S t u d i e s  inc lude  the energy spectrum, i n t e n s i t y ,  energy f l u x  

and s p a t i a l  s t r u c t u r e  of  low energy e l e c t r o n s  and pro tons  con- 

t r i b u t i n g  to a u r o r a l  and subauroral  zone phcnomem and a con- 

t i n u a t i o n  of i n v e s t i g a t i o n s  of s o l a r  protons and plasma beams 

by measuring t h e i r  time v a r i a t i o n s  and any latitude c f f ' uc t s  

due to magnetic cu t -o f f s .  

Two i on -e l ec t ron  s c i n t i l l a < ; i o n  d e t e c t o r s  a r e  desi:;ned t;o 

measure 10 to 100 kev e l ec t rons ,  100 lcev t o  10 mcv protons, 

and 10 kev t o  10 mev t o t a l  p a r t i c l e  energy i ' luxes .  The de- 

t e c t o r s  a r e  mounted on a shor t  boom. Weight of the cxpe r i -  

rnent i s  7 . 4  pounds, 

-moTe - 



Airglow and Auroral  Study - Unive r s i ty  of Paris and Goddard 

Space F l i g h t  Center 

Comprehensive observat ions of airglow and aurora  a t  

v i s i b l e  and u l t r a v i o l e t  wave lengths i s  f.he ch?ec t ivz  cf t h i s  

experiment. 

observatory and i n  an OPEP. 

Photometers are mounted i n  the  main body of the  

The main body photometer extends from the Ear th  s ide to 

Inc iden t  l i g h t  the  space s i d e  and views i n  both d i r e c t i o n s .  

from the Earth side i s  a l t e r n a t e l y  d i r e c t e d  through s i x  f i l t e r s  

corresponding t o  s i x  emission s p e c t r a l  l i n e s  by an automatic 

s tepping mir ror  system. 

emission) i s  observed i n  the  space d i r e c t i o n .  The mi r ro r s  can 

be commanded t o  remain i n  any of  the s p e c t r a l  p o s i t i o n s  for a 

more comprehensive study of  t he  d i s t r i b u t i o n  o f  a p a r t i c u l a r  

l i n e .  

Only 6300 Angstrom (atomic oxygen 

The OPEP photometer views towards E a r t h  and p r o j e c t s  

t h e  l i g h t  through a 5300 Angstrom f i l t e r .  

and t h e  commandable OPEP r o t a t i o n  provide a two dimensional 

sweep f r o m  the observa tory ' s  horizon to 30 degrees  i n  the  

d i r e c t i o n  o f  Earth over a l a rge  angular  range. 

A mi r ro r  scan system 



c 
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Weight of the  instrumentat ion i s  26.6 pounds. 

Lyman-Alpha and U l t r a v i o l e t  Airglow study - U . S .  Naval Research 

Laboratory 

This experiment w i l l  measure s c a t t e r e d  hydrogen Lyman- 

Alpha r a d i a t i o n  and the Earth albedo ( r a t i o  o f  Ear th- ruf lec tcd  

r a d i a t i o n  t o  that  approaching Earth) a t  s e v e r a l  Wave bands. 

Measuring the e x c i t a t i o n  of u l t r a v i o l e t  f luorescence produced 

by p a r t i c l e s  provides an e f f e c t i v e  means C J f  measuring the ra te  

a t  which p a r t i c l e s  d e l i v e r  energy t o  the atmosphere. This could 

be important i n  understanding the night t ime ionosphere.  A 

knowledge of the ra te  of  energy i n p u t  i n t o  the  upper atrnospher>e 

as a f’unction of  t i m e  and locqt ion  w i l l  g r ea t ly  a i d  the  

understanding of  both high a l t i t u d e  a i r g l o w  emissions arid 01’ 

t he  o r i g i n  of  the e l e c t r o n  component of the Van Allen bclt:;. 

The Lyman-alpha measurements a r e  designed t o  examine the 

space and t i m e  v a r i a t i o n s  of the atmospheric emissions.  

measurements w i l l  provide information concerning v a r i a t i o n s  in 

t h e  r i se  o f  water vapor and methane, t he  photo-d issoc ia t ion  Oi.’ 

The 

which i s  bel ieved t o  be t h e  source or the atomic hydrogen. 

-more - 
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Eight i o n i z a t i o n  chambers a r e  used  as d e t e c t o r s  and 

are located i n  the main body. Two of the chambers are s e n s i t i v e  

t o  Lyman-alpha r a d i a t i o n  inc iden t  from t h e  Ea r th  and ' 2 v a c l ~  

d i r e c t i o n s .  The o t h e r  s i x  chambers are  connected i n  two 

groups of three chamber%, w i t h  the outputs  of each group 

connected i n  paral le l  t o  inc rease  the s e n s i t i v i t y .  Weight of 

the experiment is  n ine  pounds. 

Airglow Study - Je t  Propulsion Laboratory - Colorado Univers i ty  

and K i t t  Peak National Observatory 

The ob jec t ive  of t h i s  experiment i s  t o  measure the 

u l t r a v i o l e t  s p e c t r a  of t he  E a r t h ' s  upper  atmosphere from 1100 

angstroms t o  3400 angstroms. 

of the  following atmospheric phenomena: 

These s p e c t r a  w i l l  provide a s t u d y  

The nature  and energy of the  luminous p a r t i c l e s  i n  the 

aurora;  the  abundahce and d i s t r i b u t i o n  of t h e  molecular 

and atomic c o n s t i t u e n t s  i n  dayglow and t w i l i g h t  glow; t h e  

abundance and d i s t r i b u t i o n  of ozone. 

The spectrometer i s  loca ted  i n  the main body and c o n s i s t s  

of three basic  parts: a te lescope ,  monochrometer, and d e t e c t o r s .  

The te lescope  (Cassegrain)  p r o j e c t s  a n  image of the c e n t r a l  

Po r t ion  of t h e  Earth i n t o  an  en t r ance  s l i t  of the monochrometer. 

-more- 
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The light is then separated by a ruled diffraction grating 

and projected onto an exit sl i t  for selection of a minimum 

number of spectral lines for detection by photomultiplier 

tubes. 

scan the spectrum. 

The diffraction grating is automatically rotated to 

Experiment weight i s  27.4 pounds. 

-more- 
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ATMOSPHERIC AND IONOSPHERIC MEASUREMENTS 

Neutra l  Par t ic le  Study - Goddard Space F l i g h t  Center  

An i o n i z a t i o n  gauge i s  used i n  t h i s  experiment t o  d i r e c t l y  

iceaaijre the ijai-iaiice ul” r i e u t r a i  p a r t i c l e  temperatures  and den- 

s i t i es  w i t h  longi tude ,  l a t i t u d e ,  a l t i t u d e ,  day-night and seasonal  

changes. The data w i l l  extend the knowledge of both the  

s t r u c t u r e  of the  atmosphere and i t s  thermal equi l ibr ium and a re  

important t o  s a t e l l i t e  drag s t u d i e s .  The gauge, l oca t ed  i n  a n  

OPEP, i s  scanned about  the v e l o c i t y  vec tor .  The in s t rumen ta t ion  

weighs e i g h t  and one-half pounds. 

The purpose of t h i s  experiment i s  t o  measure the  n e u t r a l  

gas  and p o s i t i v e  i o n  composition (1 t o  50 atomic mass u n i t s )  of 

the  atmosphere a t  va r ious  a l t i t u d e s  and geographica l  p o s i t i o n s .  

The data w i l l  be a n  ex tens ion  of composition measurements made 

p r i m a r i l y  by sounding rocke t s .  

d i s s o c i a t i o n  and d i f f u s i v e  s e p a r a t i o n  of the c o n s t i t u e n t s  of the 

atmosphere and of t he  v e r i f i c a t i o n  of a protonosphere.  

O f  prime i n t e r e s t  i s  the 

The mass spectrometer  used ( loca ted  i n  a n  OPEP) i s  t h e  

Paul m a s s e n f i l t e r  weighing 8.3 Pounds. 
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p o s i t i v e  Ion Study - Goddard Space F l igh t  Center 

This  experiment w i l l  ob ta in  high r e s o l u t i o n  measurements 

of 1 t o  45 Atomic Mass Units  within t h e  Ea r th ' s  lower 

ionosphere and the unexplored Polar  regions.  

h e l p  i d e n t i f y  and study suspected t r a n s i t i o n  reg ions  where 

t h e  predominent c o n s t i t u e n t s  may change. Resul t s  of a similar 

experiment on OGO-I have revealed a str'ong inf luence  of the 

Ea r th ' s  magnetic f i e l d  upon the d i s t r i b u t i o n  of ions.  T h i s  

experiment extends t h i s  study t o  t h e  p o l a r  regions.  The 

instrument  used i s  a Bennett  r-f mass spectrometer l oca t ed  i n  an 

OPEP. It weighs 6.3 pounds. 

These data w i l l  

Ionospheric  Composition and So la r  U l t r a v i o l e t  Radiat ion - 
Goddard Space F l i g h t  Center 

The s c i e n t i f i c  ob jec t ives  of t h i s  experiment are t o  measure 

the s o l a r  u l t r a v i o l e t  r a d i a t i o n  i n t e n s i t y ,  s p e c i f i c a l l y  the 

number of photons s t r i k i n g  the de tec to r  as a func t ion  of wave- 

l e n g t h  and t o  c o r r e l a t e  these da ta  w i t h  c e r t a i n  ionospheric  

data related t o  charged p a r t i c l e  dens i ty ,  ion  composition, ion  

temperature  and e l e c t r o n  temperature.  This  involves  two 

ins t ruments ,  one f o r  the solar  r a d i a t i o n  and t h e  o t h e r  f o r  the  

ionosphere measurements. 

-more- 
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T h i s  experiment i s  one of a series of similar experiments 

designed t o  provide a bas i c  measure and understanding of the 

dus t  p a r t i c l e  environment of the Earth,  The experiment on OGO-C 

I s  designed s p e c i f i c a l l y  t o  measure the spat ia l  dens i ty ,ve loc i ty ,  

mass, and i n i t i a l  charge of d u s t  particles.  These measurements 

w i l l  be used t o  determine the o r b i t s  of these p a r t i c l e s  and t o  

detect the ex is tence  of dus t  p a r t i c l e  streams, i f  such e x i s t .  

Inves t iga t ions  of t he  importance of geomagnetic c o n t r o l  on the 

dynamics of the dus t  pa r t i c l e s  and c o r r e l a t i o n  of the var ious  

measurements w i t h  geophysical,  geomagnetic and s o l a r  phenome 

w i l l  a l s o  be attempted. 

The p a r t i c l e s  are detected by f o u r  t u b u l a r  d e t e c t o r s  

mounted t o  a short  boom and a l igned  along the body axes  of t.le 

observatory.  They weigh seven pounds. 

-more- 
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The experimental  approach involves  a technique where 

var ious  vol tages  on g r i d s  allow only c e r t a i n  p a r t i c l e s  t o  

e n t e r  a c o l l e c t o r ,  Two i d e n t i c a l  sensors  are employed. The 

ionospheric sensor  is loca ted  i n  an OPEP f o r  o r i e n t a t i o n  i n t o  

t h e  observatory v e l o c i t y  vec to r  and t h e  s o l a r  r a d i a t i o n  sensor  

i n  a SOEP with the sensor  a x i s  d i r e c t e d  toward the Sun. Each 

sensor  c o n s i s t s  of t h r e e  c i r c u l a r  g r i d s  and a c o l l e c t o r  mounted 

i n  p l ana r  parallel  geometry. Tota l  weight of the experiment i s  

6.3 pounds. 

Micrometeorite Study - Goddard Space F l igh t  Center 

.a 



SOLAR RADIATION EXPERIMENTS 

So la r  X-Ray Study - U. S. Naval Research Laboratory 

Measuring the s o l a r  x-ray energy inpu t  t o  the Earth and 

i t s  v a r i a t i o n s  i n  o rde r  to f u r t h e r  understand the geophysical 

Parameters of the upper atmosphere i s  the ob jec t ive  of the 

experiment. Change i n  the s o l a r  r a d i a t i o n  i s  one of the primary 

environmental  in f luences  e f f e c t i n g  the ionosphere.  In  P a r -  

t i c u l a r ,  s o l a r  x-ray b u r s t s  accompanying flares and a c t i v e  

prominences are considered the d i r e c t  cause of increased D 

reg ion  i o n i z a t i o n ,  which i n  t u r n  i s  respons ib le  f o r  some types  

of r a d i o  fadeouts ,  sudden cosmic noise  absorp t ion ,  and o t h e r  

mani fes ta t ions  of the sudden ionospheric d i s turbances .  BY 

e s t a b l i s h i n g  a set of x-ray ind ices  of s o l a r  a c t i v i t y ,  c o r r e l a t i o n  

w i t h  o t h e r  geophysical phenomena can be made. ti s t u d y  of t i n e  

v a r i a t i o n s  i n  s o l a r  events  and perhaps a more q u a n t i t a t i v e  method 

Of c l a s s i f y i n g  so la r  events  can be made by u s e  of these ind ices .  

(S i ze  c l a s s i f i c a t i o n  of f lares  provides an incomplete measure 

of the ionospheric  e f f e c t s  of f l a r e s ) .  

Four x-ray bands are monitored by i o n i z a t i o n  chambers 

loca t ed  i n  a SOEP. The t i m e  v a r i a t i o n s  i n  emissions wi th in  these  

bands p l ay  an  important r o l e  i n  the formation and v a r i a t i o n s  in 

the D and E reg ions  of t h e  ionosphere and appear t o  c o n s t i t u t e  

the predominent s t rong ly  va r i ab le  component of s o l a r  r a d i a t i o n  

reaching the lower ionosphere.  Weight i s  7.4 pounds. 

-more- 
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S o l a r  Emissions W - A .  F. Cambridge Research Labora tor ies  

The ob jec t ive  of t h i s  experiment i s  t o  monitor r a d i a t i o n  

i n t e n s i t i e s  i n  the extreme u l t r a v i o l e t  po r t ion  of the s o l a r  

spectrum. A scanning, g r a t i n g  spectrometer i s  loca ted  i n  one 

of the SGE3 packages which i s  pointeci toward tne Sun, 

Radiat ion from the e n t i r e  s o l a r  d i s k  i l l umina te s  s i x  g r a t i n g s  

clamped 

angle of incidence.  

together  w i t h  parallel  p lanes  of d i spe r s ion  and a common 

The experiment I s  not  expected t o  c o n t r i b u t e  new s p e c t r a l  

information of s o l a r  emissions a t  these wavelengths. Ins tead ,  

i t  w i l l  provide needed information on i n t e n s i t y  l e v e l s  and the 

temporal v a r i a t i o n s  of these l e v e l s  f o r  c o r r e l a t i v e  s t u d i e s  

O f  u l t r a v i o l e t  emissions w i t h  ionospheric  and atmospheric 

phenomena. Experiment weight i s  8.8 pounds, 

-more- 
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RADIO MEASUREMENTS 

The prime ob jec t ive  of t h i s  experiment i s  t o  map the 

b r igh tness  d i s t r i b u t i o n  of cosmic r a d i o  noise.  

Other ob jec t ives  of the experiment are t o  observe c e r t a i n  

ionospheric  phenomena, one of which i s  a form of what i s  

appa ren t ly  l o c a l l y  generated noise  i n  the tops ide  ionosphere.  

The o r i g i n  of this no i se  i s  no t  y e t  c l e a r .  Also, the behavior 

of an  antenna i n  a plasma, which i s  p r e s e n t l y  not  completely 

understood, w i l l  be s tud ied  by antenna impedance mesurements. 

F i n a l l y ,  it; should be pcssiSle t o  d e t e c t  tenuous ion ized  

i n t e r s t e l l a r  hydrogen by i t s  absorp t ion  e f f e c t s .  

Ins t rumenta t ion  c o n s i s t s  of a common p reampl i f i e r  d r i v i n g  

three separate ou tpu t  channels:  2.5 mc and 2.0 mc r e c e i v e r s  

and an antenna impedance measurement channel . A 60-f oot tubular 

antenna of approximately 0.56 inches i n  diameter w i l l  be deployed 

from a SOEP af ter  the observatory I s  i n  o r b i t .  

weight is seven pounds. 

Experiment 

-more- 
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The experiment ins t rumenta t ion  c o n s i s t s  of f i v e  r e c e i v e r s :  

three step-frequency r e c e i v e r s ,  each covering one octave o f  

the 0.2 t o  100 kc range, a 0.2 t o  12.5 kc broadband r e c e i v e r ,  and 

a tunab le  narrowband r e c e i v e r  (14.7 t o  26.1 kc )  f o r  r ecep t ion  of 

Navy VLF t r a n s m i t t e r s .  

i n f l a t e d  a f t e r  the observatory i s  i n  o r b i t ,  i s  loca ted  a t  t h e  end 

of a long boom. The r e c e i v e r s  and o t h e r  ins t rumenta t ion  a re  

loca ted  i n  the main body. To ta l  weight i s  6.4 pounds. 

The antenna, a 9.5 f o o t  t o r o i d  t o  be 

I 

I . 

I -more- 

VLF Noise and Propagations - Stanford Univers i ty  

The ob jec t ives  of t h i s  experiment are t o  study very low 

frequency propagation (VLF),  p r o p e r t i e s  of t h e  ionosphere,  the 

o r i g i n  of VLF ionospheric  no ise ,  and a synopt ic  no ise  survey i n  

the frequency range 0.2-100 KC. 

inc lude  the terrestrial  noise  produced from such atmospherics as 

l i g h t n i n g  noise ,  VIlF emissions generated by moving charged 

par t ic les ,  and the propagation of VLlF s i g n a l s  from low frequency 

ground s t a t i o n s .  

l a t i t u d e s  and low a l t i t u d e s ,  where the p o l a r  coverage should  pro- 

v ide  information r e l a t i n g  t o  the o r i g i n  of vL;F ionospheric  no ise .  

The phenornena t o  be s tud ied  

The p o l a r  o r b i t  w i l l  provide data a t  high 

A similar experiment on OGO-I i s  providing measurements a t  

lower l a t i t u d e s  and a wide range of al t i tudes.  The OGO-C 

experiment w i l l  provide complementary information a t  high 

l a t i t u d e s  and low a l t i t u d e s .  



I 
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Whistlers and Audio-Frequency Electromagnetic Waves - 
Dartmouth College 

The effects of the ionosphere on the propagat ion of 

whistlers and o t h e r  audio-frequency electro-magnetic waves of 

n a t u r a l  o r i g i n  w i l l  be s tudied  by t h i s  experiment. To meet 

these ob jec t ives ,  most of the data from the experiment w i l l  be 

subjeo ted  t o  a detailed comparison wi th  observa t ions  made 

simultaneously a t  a network of ground-based whistler s t a t i o n s .  

A s imple  broadband (500 cps t o  18 kc)  r e c e i v e r  w i t h  ad- 

j u s t a b l e  g a i n  i s  the  heart of the experiment. 

i s  by a s p e c i a l  purpose t r a n s m i t t e r .  I n  o r b i t ,  a 10-foot 

d i p o l e  antenna w i l l  be deployed from a s h o r t  boom. 

weight i s  4.5 pounds. 

All data output  

Experiment 

-more- 
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The Thrust-Augmented Thor boos te r  p e r m i t s  observatory 

i n j e c t i o n  with a s i n g l e  burn of  the  upper stage Agena. 

s i n g l e  burn a l s o  a l lows  observatory i n j e c t i o n  wi th in  s igh t  

of WTR. 

based te lemet ry  and it w i l l  extend w e l l  beyond Agena/OGO-C 

The 

Range telemetry s h i p  coverage w i l l  ove r l ap  the land- 

I separa t ion .  

LAUNCH VEHICLE 

This f i r s t  i n  the OGO series t o  be launched from Western 

Test Range r ep resen t s  s eve ra l  f i r s t s  i n  N A S A ' s  launch Vehicle 

program : 

F i r s t  NASA Agena mission to u s e  a Tllrust-Augmented 

Thor booster.  

F i r s t  NASA Agena-D t o  be launched from WTR. 

F i r s t  NASA Agena singled-burn mission. 

F i r s t  NASA pre-per igee o r b i t a l  i n j e c t i o n .  

The single-burn OGO-C mission requires a pre-perigee 

i n j e c t i o n .  That i s ,  Agena w i l l  i n j e c t  t h e  1150-pound OGO-C 

spacec ra f t  downward t o  i t s  207-mile-high perigee. 

Since the observatory r e q u i r e s  maximum s u n l i g h t  i n  i t s  

f irst  o r b i t ,  launch times are l i m i t e d  t o  about two hours 

e i t h e r  immediately a f t e r  dawn o r  immediately be fo re  dusk. 

-more- 
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FLIGHT SEQUENCE 

Thrust-Augmented Thor l i f t s  o f f  ver ,ca l ly  w t h  both t h e  

main engine and t h e  t h r e e  strap-on s o l i d  motors f i r i n g .  The 

v e h i c l e  follows a programmed roll and p i tchover  on its tra- 

j e c t o r y .  These two a c t i o n s  a r e  con t ro l l ed  by T h o r ' s  auto-  

p i l o t  programmer. The s o l i d  rocke ts  are  deple ted ,  and 

j e t t i s o n e d  some 65 seconds i n t o  the f l i g h t .  

seconds, t h e  r ad io  guidance system begins t o  s t e e r  t h e  veh ic l e  

from t h e  ground. 

At about  90 

Based on space veh ic l e  a l t i t u d e  and v e l o c i t y  a s  compared 

t o  t h e  nominal t r a j e c t o r y ,  t h e  main engine i s  shut  off about 

150 seconds a f te r  liftoff. Vernier engine c u t  o f f  follows 

some 10 seconds la ter .  

Midbody primacord and the r e t r o r o c k e t s  i n  the adapter  

s e c t i o n  are i g n i t e d  t o  r e t a r d  the  spent  boos te r  whi le  Agena 

and i t s  OGO-C payload move away. Agena c o a s t s  for about 10 

seconds con t ro l l ed  by its i n e r t i a l  re fe rence  system. 

Agena i s  i g n i t e d  some 247 seconds a f t e r  l i f b o i ' f ,  A t  

i g n i t i o n ,  t h e  pneumatic p i t c h  and yaw c o n t r o l s  a r e  deac t iva ted  

and t h e  engine hydraul ic  system c o n t r a l s  the p i t c h  2nd yaw or' 

the  Agena. R o l l  con t ro l  s t ays  under pneumatic c o n t r o l .  

-more- 
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The clamshell shroud i s  e j e c t e d  about 10 seconds a f t e r  

engine i g n i t i o n ,  To ta l  Agena burn l a s t s  some 240 seconds. 

Agena c o a s t s  f o r  some 90 seconds from i t s  b u m  c u t o f f  

a l t i t u d e  of about 326 s t i t u t e  

t i o n  a l t i t u d e  of about 282 miles. (The i n j e c t i o n  poin t  has 

been selected t o  p l ace  apogee i n  t h e  Northern Hemisphere f o r  

t he  i n i t i a l  o r b i t s .  Per igee a l t i t u d e  Is 207 miles.) About 

t e n  minutes a f t e r  l i f t o f f ,  t h e  Agena-D/OGO-C sepa ra t ion  pyro- 

t echn ic s  are f i r e d  and OGO-C moves away from Agena at about 

f i v e  f e e t  p e r  second. 

miles t o  t h e  observatory separa- 

Af te r  s epa ra t ion ,  t h e  Agena i s  yawed 90 degrees  and 

p i tched  u n t i l  it i s  e s s e n t i a l l y  pa ra l l e l  to t he  E a r t h .  

Deployment of OGO appendages w i l l  s tar t ,  au tomat i ca l ly ,  

The Sun a c q u i s i t i o n  phase some 15 seconds a f t e r  sepa ra t ion .  

( s o l a r  paddles fol lowing the  Sun) is completed approximately 

23 minutes la ter .  The observa tory  w i l l  be i n h i b i t e d  (ground 

command from Johannesburg, South A f r i c a )  from cont inuing  to 

t h e  Ear th  a c q u i s i t i o n  phase. 

Towards t h e  end of the f i f t h  o r b i t  a f t e r  launch, Q u l t O ,  

Ecuador, S t a t i o n  w i l l  command E a r t h  a c q u i s i t i o n .  

be observed i n  real  time a t  t h e  GSFC OGO Control  Center  v i a  a 

microwave l i n k  to t h e  Rosman, N. C .  S t a t i o n .  

T h i s  will 

-more- 



- 39 - 

O n  t he  n2xt o r b i t  Quito and Rosman will i n i t i a t e  

experiment tu rn -on  which will c o n t i n u e  f o r  severa l  o r b i t s .  

-more - 



LAUNCH VEHICLE STATISTICS 

~ 

Diameter 5.33 f e e t  upper diameter  5 f e e t  
8.00 f e e t  lower diameter  

BOOSTER AGENA 

Propulsion Rocketdyne MB3-Block I11 Bull 8096 maln engine 
main engine 
'Phiokol TX33-52 strap-on 
s o l i d  motors ( t h r e e )  

Thrust  Main: l70,OOO lbs. 16,000 lbs. a t  a l t i t u d e  
Strap-ons: 54,000 l b s .  each 

P rope l l an t s  Main engine: l i q u i d  oxygen unsymmetrical dimethyl- 
o x i d i z e r :  RJ-1 f u e l  hydraz irie (UDMH) and 
So lids : polybutadiene a c r y l i c  
a c i d  co-polymer (PBAA) and 
ammonium pe rch lo ra t e  

n i t r i c  a c l d  ( I R F N A )  

We igh t 132,000 l b s .  16,000 lbs .  

Height 57 f e e t  21  f e e t  

Prime Douglas A i r c r a f t  co., 
Contractor  Santa Monica, C a l i f .  

-more- 
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The OGO-C Program Team 

The following key o f f i c i a l s  a r e  respons ib le  f o r  t he  

Orb i t ing  Geophysical Observatory s a t e l l i t e  program: 

NASA Headquarters 

D r .  Homer E. Newell, Associate Administrator f o r  Space 
Science and Applicat ions 

Jesse Mitchel l ,  Acting Director ,  Physics and Astronomy 
Programs 

C. Dixon Ashworth, OGO Program Manager 

D r .  Robert F. Fellows, OGO-C Program S c i e n t i s t  

J. B. Mahon, Agena Program Manager 

W i l l i a m  E. W i l l i a m s ,  OGO Tracking Manager, Off ice  of Tracking 
and Data Acquis i t ion  

NASA-Goddard Space F l i g h t  Center 

Dr. John F. Clark,  Acting Direc tor  

D r .  John W. Townsend, Deputy Di rec to r  

Robert E. Bourdeau, Acting A s s i s t a n t  D i rec to r  i'or P r o j e c t s  

Wilfred E. Scu l l ,  OGO Pro j3c t  Manager 

Nelson W. Spencer, OGO-C Pro jec t  S c i e n t i s t  

R. 0. B r i t n e r ,  11, OGO Tracking and D a t a  Systems Manager 

-more - 
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NASA -Le w i s Re search  Cent fi! r 

D r .  Seymour C .  Himmel, Agena P r o j e c t  Manager 

NASA-Kennedy Space Center  

D r .  Kurt H. Debus, D i r e c t o r  

Robert Gray, Ass i s t an t  KSC Di rec to r  f o r  Unmanned Launch . 
Operat ions 

- -  
TRW Systems, Inc .  

Dr. A.  K .  T h i e l ,  D i rec to r ,  Spacecraf t  Systems Program Management 
l3. T. Wiggins, OGO Program Di rec to r  

P r i m e  Contractor  - . 
Spacecraf t  design, development, f a b r i c a t i o n  and tes t ,  TRW 

Systems, Inc .  Redondo Beach, Cal i f .  

M ~ J T  Subcont rac tors  

B a t t e r y  Ce l l s ,  Yardney E l e c t r i c  Corp., New York, Ne y. 

Gyroscopes, Minneapolis-Honeywell Corp., Boston, Mass. 

Horizon Scanners, American Standard,  Advanced Technology 
Divis ion ,  Mountain V i e w ,  C a l i f .  

Power Converters,  ITT I n d u s t r i a l  Products  Div., Sari 
Fernando, C a l i f .  

React ion Wheels, Bendix E c l i p s e  P ioneer  Div., Teterboro,  
N e w  J e r s e y  

S o l a r  C e l l  Modules, Hoffman E l e c t r o n i c s  Corp., E l  Monte, 
Calif . 

S o l a r  Cells, I n t e r n a t i o n a l  R e c t i f i e r  Corp., E l  Segundo, 

S t a t i c  Inve r t e r s ,  K i n e t i c s  Corp., Solana Beach, C a l i f .  

C a l i f .  

Tape Recorders,  RCA As t ro -E lec t ron ic s  Div i s ion ,  Pr ince ton ,  

Tape Transpor t e r s  ( i n  Ground Support  Equipment),  Ampex 

N e w  J e r s e y  

Corp., Redwood Ci ty ,  C a l i f  . 
WA 

-more- 
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FACT SHEET 

OBSERVATORY 

Weight: 

Shape : 

ORBITING GEOPHYSICAL OBSERVATORY-C 

Appendages: 

About 1,150 pounds, including 

Ekperimen t s : 198 pounds 

Power supply: 183 pounds 

Spacecraf t  S t ruc tu re  and Thermal 
Control Sy stem: 253 pounds 

Communications and Data Handling Systems: 

135 pounds 

Spacecraf t  I n t e g r a t i o n  Element and Wiring: 

201 pounds 

S t a b i l i z a t i o n  and At t i t ude  Control System: 

156 pounds 

I n t e r s t a g e  and Separat ion Mechanism: 24 pounds 

Main body, r ec t angu la r  box, about s ix  f e e t  
long, t h ree  f e e t  wide, t h r e e  f e e t  high 

Two 22-foot booms 

Four four-foot  booms 

Two s o l a r  panels,  six f e e t  wide, seven and 
one-half  f e e t  long with approximately 80 
S uare  feet total area covered with 32,928 
N ? P s o l a r  c e l l s  

Two Orb i t a l  Plane (OPEP) experiment packages, 
18 inches long, 10 inches wide and 10 inches 
deep 

-more- 
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Overall  Dimensions: 

Power Supply: 

Length, booms extended 49 f e e t  

Width, Solar  panels  extended: 

Solar  supply t o  two 2 8 - ~ 0 1 t  s i l v e r -  
cadmium b a t t e r i e s  using unregulated 
d i r e c t  c u r r e n t  with maximum capa- 
b i l i t y  of about 500 watts 

20.5 f e e t  

COMMUNICATIONS AND DATA HANDLING SYSTEM 

Two four-watt  400 mc RF t r a n s m i t t e r s  

Two data-handling u n i t s  

Two high-capacity tape r eco rde r s  
(s ix-hour  c a p a b i l i t y  a t  4,000 
d a t a  b i t s  pe r  second) 

(FM/PM) Purpose : TelemetryOne 5OO-mw, 400-mc RF t r a n s m i t t e r  

One s i g n a l  combiner and AGC u n i t  

Tracking: Two lOO-mw, 136 mc beacons 
One Range and Range Rate Transponder 

Command: 

LAUNCH PHASE 

Launch S i t e :  

Launch Rocket: 

Orbit:  

Two Receivers a t  frequency of 
149 mc. 

PCM/FM/AM 

Complex 75-1-1, A i r  Force Western 

Thrust-Augmented Thor-Agena D 

Apogee, 575 s t a t u t e  miles; 
Per igee,  207 s t a t u t e  mi les  

T e s t  Range 

-more- 
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Angle of  Inc l ina t ion :  86 degrees 

O r b i t a l  Per iod:  About 97 minutes 

TRACKING AND DATA ACQUISITION STATIONS* 

Primary S t a t  ions  : 

Secondary S t a t  ions: 

Tracking S ta t ions :  

Rosman, N. C. 
Fairbanks, Alaska 

Qui t o ,  Ecuador 
Johannesburg, Republic of South 

Santiago, Chi le  
Winkfield, England 

Afr ica  

World-wide Space Tracking and D a t a  
Acquis i t ion  Network (STADAN) and 
during launch phase WTR down- 
range sh ip  

Range and Range Rate 
S ta t ions :  Rosman, I N. C .  

Carnarvon, Australia 
Tanaparive, Malagasy 

* All t rack ing  and te lemetry s t a t i o n s  are operated by the  
Goddard Space F l igh t  Center 

-more - 
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1. 

2. 

3 .  

sc5. 

,- 
0 .  

7 .  

8. 

9. 

Professor  F. T.  Radio Asti>oriomy Measurements of ga l ac -  
FIaddo ck ( TJniversity t i c  emissions : Radio 
of Michigan) r e c e i v e r ,  (7 .O lbs. ) 

2.4, and. ‘2.0 me. 

D r .  R .  A .  TIelliwell VL;’ Noise arid Me a sur e t e r re  s t r i a  1 
( s tan f o r d  i ~ n i  v e r R i ty ) pr opu 1 s i on and o t h e r  emissions.  

n,ii’ r e c e i v e r  (6 .4  l b s  . ) , 
0 .5  to 10 kc.  

Professor  M. G .  Whistlers and Me a s u r  e t e rre s t r i a .  1 
horgaii arid Professor  Audio- ll’reciuency and o t h e r  emissions ; 
T.  Laaspere ELe~ti~ornagnet ic  VLl? r e c e i v e r  ( 4 . 5  l b s .  ) ,  
(Dartmouth Cal legc)  Waves 0.5 to 18 kc. 

D r .  E. J .  Smith Mag ne t i c l i ’ i  e 1 d T r i a x i a l  searich coil 
( Je t  Propuls ion Lab- b’luctuations magnetomet;er (5.6 ILS. ) , 
o r a t o r y )  D r .  R.  E. 0.01 to 1000 cps .  

IIolzer (Un ivemi ty  of  
Ca l i fo rn ia  a t  Los 
Arigeles ) 

D r .  J. P .  lleppner World Magnet i c Rubidium-vapor, mag- 
(Coddard Space F l i g h t  Slirvey ne tomet e r  ( 20.9 lb s . ) , 

1 to 50,000 g a m a .  

Dr*. 11. !I. Anderson Cosmic Ray and I o n i z a t i o n  cnamb e r3 
(!:ice L i i s t i t u t c - J e t  Po.l.ai- I o n i z a t i o n  (2.9 lbs. ) , 10 Mcv t o  
Pr opu 1 s ion  ab oran t; orsy ) s tudy 15 Bev .  
Dr. 11. V. I\Jehc1~ (Cal i f .  
T. 1 1s t i  t u  t c o I‘ T1e chno 1 ogy ) 

(:e nt e r ) 

Dr’. J .  A .  Sirnpson Ericrgct i c P a r t i c  l c s  S c i n t i l l a t i o n  tc l e  - 
(Univerisity o f ’  scope d e t e c t o r  ( 6 . 8  
Chicago ) lbs. ) 

(Univers i ty  or G a l a c t i c  arid S c i r i t i  L la t ion  and 
rviinncsot a ) Solar Cosmic Cerenkov de te <: t o  t ’  

Rays (16.7 lbs.) 
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11. Dr. A.  Konradi Trapped Radia- Phosphor s c i n t i l l a -  

(Goddard Space t i o n  and Auroral  t i o n  counter (7.4 SI):;), 
L'light Center) P a r t i c l e s  measurz ele(:t.r.on:; i'iwrii 

10 t o  100 Kc?v. :itnii p t 'o -  
tons f r o m  1.00 Kev. t o  
4.5 IvIev. 

1 2 .  Professor  J .  Blamont Airglow and Photometers (26.6 lbs) , 
(Univers i ty  of Paris) Auraoral Study measuring a t  1.;3@0, 55r7r( 
Mrs. Edi th Reed and :j914 Anp;;strloms rrnd 
(Goddard Space Flight 
Center) reg ion .  

(U.S. Naval R e -  Ai rg low Study (9.0 Ibs.), measui 'c-  
search  Lab.) ments i n  Lynan-Alpha, 

i n  ] e a r 2  11 I Liaavicilel; 

13. D r .  P .  W. Mange Lyman-Alpha and Ioi i izat lon c l imbers  

far u l t r a v i o l e t  acid 
1230 t o  1350 A ~ - g ; s t i - o m s .  

1 4 .  Dr. C.  A .  Bar th  Ai rg low Study uv spectrometer (27.11 
(Un ive r s i ty  of 
Colorado-Jet Pro- between 1100 and 3 l iOO 
p u l s i o n  Lab o r a  t o r y  ) 
Dr. L. Wallace ( K i t t  
Peak Na t ' l  Observatory) 

l b s .  ) ; Measiirements 

Angstroms. 

i 5 0  Prof .  L. Jones Neutral  P a r t i c l e s  P m l  massen [ ' i l t c r >  mas;, 
(Un ive r s i ty  of and Ion  Composi- spectrorneter (4.2 i b s . ) :  
Michigan) t i o n  S t u d y  measurements i i i  mass 

ranges of' 0-15 to '(-50 
AMU . 

16. Mr. !-I. A. Taylor,  Pos i t i ve  Ion Bennett T'tP mass spcc-  
Jr. (Goddard Space Study t romcter  (i.5.3. ~ b n .  ) ; 
Bl igh t  Center) m a s s  range:: of' 1-0 P,IJIV 

and 7-45 WIU. 

17. Mr. G. P.  Newton Neutral  P a r t i c l e  Bayarid-Alpeyt j -oniza  - 
(Goddard Space Study t i o n  gauge (a.Fj lbz.): 
F l i g h t  Center) MeasuI7emcn'is of' I-iz;itra 1 

particle d e n s i t y .  

18. MY. w. M .  Alexander Micrometeorite Time-of-fl ight n:id m o -  
(Goddard Space Study mentum d c t c c t o r  ( r (  .O 
Fl igh t  Center) 1 . b ~ .  ) ; meas1ir.e iiias:~, 

v e l o c i t y  aiiti charr1;e 01' 

mi. c r om e f, c ( j  r i t c s . 

-more- 
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19. Mr. R .  E. Bourdeau Ionospheric  Con- 

(Goddard Space p o s i t i o n  and 
F l i g h t  Center) S o l a r  UV Flux 

20. Dr. R.E. Hinteregger Solar m i s s i o n s  
(AF Cambridge R e -  
search  Labs. ) 

21, Mr. R.  W. Krepl in  S o l a r  X-Ray 
(u.s. Naval R e -  Study 
search Lab,)  

*Because t h e  experiments on t h i s  l i s t  are 

P lanar  r e t a r d i n g  po- 
t e n t i a l  ana lyze r  (6.3 
l b s .  ) ; measure iono- 
s p h e r i c  charged par- 
t i c l e s  and s o l a r  UV 
r a d i a t i o n .  

Scanning spectrometer  
(8.8 l b s . ) ;  monitor 
s o l a r  emissions i n  
170 t o  1700 Angstroms. 

I o n i z a t i o n  chambers 
(7.4 lbs. ) ; measure- 
ments i n  0 .5  t o  3 ;  2 
t o  8; 8 t o  16 and 144 
to 60 Angstron r eg ions .  

numb e red a c c ori d ing 

t o  o f f i c i a l  records,  there  i s  no experiment No. 14. An expe r i -  

ment o r i g i n a l l y  numbered 4 was withdrawn by the experimenter.  

-end- 
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