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Af te r  76 years  of  r e c u r r e n t  t r i p  i n  t h e  s o l a r  
system Comet Halley w i l l  aga in  approach t h e  sun 
i n  t h e  beginning of 1986. The I n s t i t u t e  of  Space 
and As t ronaut ica l  Science -- formerly t h e  
I n s t i t u t e  o f  Space and Aeronautical  Sc ience ,  
Universi ty  o f  Tokyo -- i s  planning i n  t h i s  b ig  
event t o  send its. first  interplanet 'ary.  p robe  
named Planet-A onto a h e l i o c e n t r i c a l  o r b i t  t o  
take t h e  images of  t h e  comet i n  vacuum u l t r a -  
v i o l e t  reg ion  and t o  measure t h e  s o l a r  wind 
plasma near  t h e  comet. 
For t h i s  purpose ' the I n s t i t u t e  i s  now developing 
an improved type of Mu-3.5 v e h i c l e  ( W 3 S  E), which 
w i l l  be a b l e  t o  launch Planet-A s p a c e c r a f t  of  135 
kg i n  weight i n t o  a f lyby  o r b i t  n e a r  t h e  comet 
a f t e r  i t s  p e r i h e l i o n  passage. The Mu-3S II 
vehic le  i s  a s o l i d  p r o p e l l a n t  r o c k e t  and t h e  
conf igura t ion  is  shown i n  F ig .1 .  D i r e c t  i n j e c t i o n  
without parking o r b i t  w i l l  be employed t o  save  t h e  
weight of  t h e  a t t i t u d e  c o n t r o l  system, and t h e  
f i r i n g  of t h e  s p i n - s t a b i l i z e d  t h i r d  s t a g e  and t h e  
k?:.ck. s t a g e  a r e  performed s u c c e s s i v e l y  near  t h e  
apogee of  t h e  second s t a g e  t r a j e c t o r y .  

P r i o r  t o  t h e  launching of  Planet-A 
t h e  I n s t i t u t e  i s  planning t o  launch a t e s t  space- 
c r a f t  named MS-TS i n t o  a h e l i o c e n t r i c a l  0rbi.t  by 
t h e  use of  t h e  f i r s t  f l i g h t  of  t h e  Mu-3s JI 
vehic le .  Besides s e v e r a l  instruments  f o r  
measuring t h e  launch environment two s c i e n t i f i c  
instruments  a r e . p l a n n e d  t o  i n s t a l l  i n  t h e  MS-TS. 
Mechanical.and e l e c t r i c a l  systems o f  t h e  MS-1'5 a r e  
designed t o  t h o s e  of t h e  Planet-A as similar as 
poss ib le .  The ou t looks  o f . t h e s e  s p a c e c r a f t s  a r e  
shown i n  Fig.2. 
The MS-TS and t h e  Planet-A a r e  t e n t a t i v e l y  planned 
t o  launch i n  January  1985 and i n  August 1985 
r e s p e c t i v e l y  s o  as t o  r e a l i z e  t h e  f lyby  t o  t h e  
comet near ly  a t  t h e  same t ime.  The o r b i t s  planned 
a r e  shown i n  F ig .3 .  
S c i e n t i f i c  miss ions  onboard t h e  s p a c e c r a f t s  a r e  
as fol lows : 

MS-TS Observat ion of t h e  i r i terplnnetaTy 
magnetic f i e l d ,  
Observat ion o f  t h e  i n t e r p l a n e t a r y  
plasma waves, 

Planet-A lnagirig of t h e  Comet Halley i n  
vacuum UV reg ion ,  'i. 

0 Observat ion of t h e  s o l a r  wi.nd near  s t h e  cornet. 
v - 

Tcl emetry, coinrnand arid ranging system of  t h e s e  
h.0 probes a r e  designed a t  t h e  S-Band f requenc ies  
a l l o c a t e d  f o r  t h e  deep space m1ssioii. 
Since i n  t h e  encounter  phase of two spacecraft.!; 
t o  t h e  comet both w i l l  b e  OIL c losed o r b i t s ,  the 
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F i g . 3  Orb i t s  planned f o r  MS-1'5 and Planet-A 

S-Band f requenc ies  f o r  t h e  s p a c e c r a f t s  would l i k e  
t o  be  d i f f e r e n t  from each o t h e r  i n  order  t o  make 
t h e  t rack ing  and t h e  d a t a  a c q u i s i t i o n .  The exac t  
p a i n t s  of t h e  f requenc ies  would be determined i n  
t h e  near  f u t u r e  by an i n t e r n a t i o n a l  n e g o t i a t i o n .  
The o u t l i n e  of  t h e  communication system f o r  MS-TS 
and Planet-A i s  as fol lows : 

1) Telemetry System 

a)  Frequency : S Band 
b) Coding : Convolut ional ly Encoded PCM 

(R=1/2, k=7, 9 4 )  
c) Data Rate : 2,048 bps without  coding, 

d )  Modulation : PCM/PSK/PM (Square Wave) 
1 . 0  r a d  

e) SuScar r ie r  Frequency : 8,194 Hz 
f) Transponder Power : 5 1 

64 bps with coding 

23 Command System 

a) Frequency : S Band 
5) bbduaation : PChf(PN] /FSK/PM (Square 1Vave) 
c) S i t  Rate I 1 6  bps with  512 Hz S u b c a r r i e r  
d) Traosmi t tz r  Power (Up Link) : 40 ?iW 

3) Ranging System 

a)  System : Turn-Around (PN Code) 
b)  S u b c a r r i e r  Frequency : 100 kHz 

c )  Code Component : 20 
d) Standard Frequency : C s  Clock 

(Square Wave) 

4 )  Onboard Antenna 

a )  High Gain Antenna : Offset  p a r a b o l i c a n t e n n a ,  

b j  Gain : 23 dBi, 
80 cmg 

P o l a r i z a t i o n  : Right  hand c i r c u l a r  
Half power beam wid th  : 10" 

b) Medium Gain Antenna : 3 element c o l i n e a r  
b roads ide  a r r a y ,  

P o l a r i z a t i o n  : Linear  
Gain : 5 dBi 

c )  Low Gain Antenna : 'Turns t i l e  antenna 
P o l a r i z a t i o n  : Right  hand c i r c u l a r  
Gain : o dR'i 
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F i g . 4  Configurat ion of t h e  Ground Antenna f o r  Deep Space 

I n  o rder  t o  support  t h i s  mission c o n s t r u c t i o n  o f  
a deep space s t a t i o n  (DSS) inc lud ing  a b i g  
parabol ic  antenna i s  planned a t  a s i t e  loca ted  
about 150 km away from Tokyo t o  t h e  north-west .  
Configurat ion o f  t h e  antenna under design i s  
shown i n  F ig .4 .  The feed system i s  designed 
supposi.ng t h e  simultaneous use of both S-Band 
and X-Band i n  t h e  f u t u r e .  Major performance of  
t h e  ground antenna i s  shown i n  Table 1. 
The schedule f o r  developing MS-T5 and Planet-A 
i s s h o w  i n  F ig .  5. 

1 Table 1 Major Performance of  Ground Antenna 

1. Antenna Type : Beam waveguide feed cassegra in  antenna 
2. Antenna Diameter : 64 m (Nomi.na1) 
3 .  Antenna Mount : Azimuth/el evatj.01, mounted wheel on t r a c k  type 
4. Antenna Drive : Dual motor ant i- backrush d r i v e  
5. S t e e r i n g  : Azimuth 90" 3- 185" Eleva t ion  5" - 92" 
6. Sur face  Tolerance : B e t t e r  than  21m ms 
7.  Frequency Band : Transmit S-band/X-band Receive S-band/X-band 
8 .  Antenna Gain Excludinz Feed Loss : More tIinn 61.9 dB a t  2.115 GHz 

9. Antenna E f f i c i e n c y  : 77 % (S-hand) 42 % [X-band) 
More that1 71.2  dB a t  8 . 4 2 5  GHz 

-0. Noise Temperature Excluding Feed 1,oss : Less t h a n  G K z i t  EI.=90" L E S S  than i . ? K  ac I 
-1. Widc: Angle D i r e c t i v i t y  : Bet te r  than  CCIR Recoriiiacrii?stioI1 
- 2 .  P o l a r i z a t i o n  : C i r c u l a r  ( T X / R S  s;mc sense)  
- 3 .  Poi ie r  €land1 irig : 40 KW [:;-b:ln<l] 1.1) F;W (X-hand) 
..$. Tr-. -1.' 'ii... rng : Program 
5. M s s i n w m  Drive SpccJ : 0 . 5  deg/sec 
G .  Tracking Accuracy : 0.002" dcg n x s  
7 - Survival Wi 1ii1 : 65m/sec 

~~ 
- -. -. ~_._ ~~~.____. 
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