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Je t  Propalaloa t.bor8tory -, - 
A ht8 i lod  su r07  of ~r.r i t8t iol . l  foroes u d  

spoee oni rone8t . l  t o w s  s8- tlu 6alileo 
rpaooer8ft dubs its bter9l88*tas3 t l i s h t  t o  
Jmpiter is a i m .  It i..lmdo8 s-lo rrrrljtie equ- 
t i o r8  t o  m a d 0 1  tho f irst order effoot  of: solar. 
plaaotar7 886 spaeeerrf t  r8diatio8. so l a r  wi8d. 
meteoroids. eosmio r878. mr$rot ie  f i014sr  
at.ow&rie f o m s  ul 18s la@ of tho prg l s io r r  
-stem. TL* -1 m r u e t e a  ur f r ~ r  r.*.rt 
spaaoflisht bt8. The r e s r l t  is 8 pruba+il is t io 
s r ro r  *&el of tho m a ~ . i t ~ & a  of t)to 6 i s t u b i . s ~  
foreos 884 torq80s. It p m i d o s  8 8sof t1  toe1 fo r  
tho ar tmi* of tho 68lU.o ul fa* rguefl ight  
missiorrs. 

In 1983 tk 6.1U.o spaoeoraft rill b. 1- 
on u i s t e r p l a u t w  trajeotery to Jwitn im odor 
to tb W U a u  r#u .rl U. Jartu euiron- 
8e.t a rd  8tro8Qkare. Dui.8 tke missioi  the 
rpaooer8ft wilf be ewored t o  8 r c t i e w  of smoa 
e 8 r i r o ~ r e r t 8 l  foroes  amd t o r v s .  wkioh rill 
d i r ee t ly  o r  f r l i r s e t l t  i 8 f l u 8 r o  tho spseeor8ft 
motto.. Bu t o  tke hi& p e d e r r . U o  roqtirorl by 
s o i e ~ e o  r r p e r i r o r t s  8 d o t a i l e d  s t t r e y  of a l l  
possiblr m m @ r u i t . t i o u l  W s  .J q... .rr5fire 
moaeal t o r q u *  884.8 u s l y s i s  of t h e i r  e l f  oa ts  08 
the sp8aeeraft is  8eoosms7. To p r w i k  a ptef i l e  
of tke mr.grittdo of the foroos 8 d  t e . 4 ~ ~  with 
rospeot t e  t&o spaeoesrit  du i r ( l  tho rissi.8. the 
ealor18tier  was p e t f o n o l  f o r  t k . 0  dSff0te.t 
r e f e r e u o  poirrs: s ee r  Sarth 4lAU + SO 4). i s t o r  
9 1 m t r r y  (UB) 884 .HI s s i t a r  ( S J I O  + 4+ 

ARRIVAL 

Fig. 2 isdieator  m e  o o r i i a u 8 t i o a  of tho 



Du to  tka s t r i y a r t  soiar t i f io  ..d w i g 8 t i o u l  
r a q ~ i r a m a r t s  ( rhioh iaal8da tho oapabi l i t7  of 
8 0 0 ~ 8 t O f ~  m8Qpi8g the gSS t i t 8 t iOu l  fia1dS of 
J o p i t a r  r r d  i t s  r a t r l l i t r s  a r d  tka  a x o i t i s g  
p o s r i b i l i t y  of disoovarirg grav i ty  ravrs )  tha '30' 
u c o r t a i r t i a s  is tha knorlodga of tk r  avorago 

?&a  f o r o r a  igsorad  ir t h i s  s t a i r  iaalmdo 
gxa r i t a t i o r  ( N a r t o r i u  8d r a l a t i v i 8 t i e )  rh&ah i s  
mmdalad o a r a f a l l r  i. tka t r a i a e t o w  u a 1 t . i ~  aad 
rlaotrio f ie ld  effwts. rUah  m q  k B t  1. t& 
aar th  .d Jwiu  a8~it0~1.t. ht 8- r o t  wall 
udarrtoo4. f a t a r t i 0881  s.)aaaoraft p r o g ~ l s i v 8  
muarvero e ra  a l so  i p o r d ,  T&a t o r q u e  ip-4 
h l d a  dl .aurrirerwrt torg-8 i d w o 4  LI s9-c 
or sf t w r b 8  prrtr r u h  88 f u l  slosh. i.rpi88 r8d 
~tn0-d f lWh#r  ul t0-a O8Ud bY S ) . d t  

propalrive 1..r8r.r8. f& o r l y  aseept ior  i s  tho 
a848teatiom~2 s - d t  aur ogr l8 i . r  d u  t o  gas 
1.-a of tka lacu)rleielr mtem. 'Ria is a  wall- 
b o w 8  aff0.t a s k  ... .n*i&nl t.. m..t to 
ig80ia. * t i m a t t 8 1  to-W8 ip0id i u l d a  
k t e r 8 r t b 8  d .O w e  d iOUht i . . i  
o r  t k a  s ) r a a a r a f t  a r r f r e a  r i t k  t h o  r a 8 k  
a loa tn8ta t ie  f io l l .  d tL* a u t b  or J q i t o r  88 wall 
88 a q  a m r  e f f a a t r  t h a t  a m  smell )I aomg8rtse8 
r i t k  tke affaot* i8elPI.I 1. tu s*. 

I h r  a l a o t r e a e g r a t i e  r a l i a t i o *  r t r i k a *  a  
s..ri#a. there is 8 wutir hrrcr. ( r i m f l u  to tbt 
of g t t t i a h  0011i.i.u) *ah 18 t o  
arm. of tka r u f u e  .J tl. m r r a s N  f l u .  Te 
m a a i r a f t  d e t a m i r a  tSa ferua. tho m0ma.N flu 
hoi40nt .r t b   mi^.. U1 tlu r o f W t M  flws nut 
bo Wows. U r a n l r  ul k r u r l  kam rL.rr t&*t -a 
r a f k . e d  f l u  m u  k 4et.a- 88al.ltioallf tir 
tha raf  l a a t t o r  d i r t r i t r t i a r  f ~ a o t i o r  884 Cia 
diiwtio8Bl ah.i*ity. I8 peuticpr. t)rwcr m r f w  
propbrti.8 are .ot t r u t l y  wall -8. k.?!aul. *a 
o loe t romspat i8  r d i a t i r r r  forre* . re  modalad by 

Sophistioatad modals oar bo b r i l t  8.) f o r  oomplax 
aaemaeria rhapos t o  obtain tka alaatromagsotio 
foroa. Tkia is boirg dona t o  ob t8f .  tka so l a r  
r ad i8 t i o s  for00 08 the e a l i l a o  rpwror8ft .  T b r a  
detai ls  8- b.7od tL. soop  of this paper. 

'1+. f ~ t -  kal, ul A b. 8djut.r to  0bt.i. 
+La k r t  a f faa t iva  v.lus wkiak moll01 the orar.11 
nlirtioa fasee. 



p l r r o t  of t r d i u ~  and dis tasoa  t ( i a  AU3 fro* tbo 'Ls s  i s  n  f  s e a  P i s .  4. L a t  P(03 be t h o  
rofloatod n o r w  flux froa tko p l u o t ,  tooeirod by 
88 obsarror  st 8 d i s t88oe  t bo iss  is tko su-  
p l u a t  1i.o (s - 0 )  a i d  & a t  %&I b. tho ro f laa tod  
@ 8 O t s r  f l u  a t  tho s8ar  d i s t u o o  rps ba t  d o t  88 
~ ~ 8 1 a  a. 

*am go = rissiu F a r  i. rid 
= 8oSdir~otio88l r i s s i r i h r ,  d i u 8 s i o r l r s s  

o = Strf88-Boltnur o o u t a t  



c o u  
V~ 

I m rhioh eorb i res  syoradio sad 0tro.r metrotaid. ht 
s o r u e s  o r ly  oometaay meteotoidr aegler t i88 tho 

4 
v~ u t e t a i d a ~  oolg..nt. me 8-r-• total e r r l a t i t .  * meteoroid f l u  st tAU i s  giver by tke fellowing 

v, e.gtessio8: 

6rrater yor s q w  meter p r  r e d  

8.b.e = model o o a a t u t a  whiek yield fo r  a 
def iud  mars r-e 4<.% 

For tke p.rpon of 8 Soroe ralrrt8tio8 it is 8 a e o r  
sw t o  ao8wrt tUd b t o  8 m u 8  f l w  n t e  P V ~  

Tke momertu oharge of the spaeeeraft ir the 08s. 
tka t  the pa r t i e l a s  s t i o l  8 f t r r  the e o l l i r i o r  i o  

tL#i t& .us flow rate e u  be erpressd w: 

R e  s r e r age  fore. h e  t o  e o l l i s i o r s  r i t k  
pertiolrs +of .us r smd r r l a t i r r  w l c n i t l  VR is 
sow g i m  w: 

tho flow n t e  is f w l  to be 

n r  t e n  p v ~  [kg/;Lsl e r r  be i r torpre tod  as  mass 
f l u  rat. ..1 i f  tb p u t i e l e  w l m i t y  i a  we* 18- 
. o r w r e l  t o  tke ~ ) @ ~ * 0 t 8 f t  ~ O l o e i t t r  tlrr8 VR 18 
w ~ ~ ~ i r a e e i ~  vputie (tm is tiu for  SO&- +y 
a s t i r  0s M r o d *  zna ,  r a  a. t r = m  PVS : L& .r M reg- r -Me - h ~ t j  

0s rulm f h X  t . t O  Of C b  w t i * f e  dorJh %H 
i r t e r , r a t 8 t i o r r  a r a  r s e t r l  t o  8??lr g i + r r  - .at**ie.1 qmntitie. t o  a. probl# 



Irt.rsl.r.t.tr r.X.oroib briisu.rt. brtfts 88 
k t o r p l a u t y  wseofligkt r t*oroid8 of o o ~ t  y as 
r o i l  u a UWW~U wig- lur. t o  w w i b t . ~  
D. J. b s 8 l o r  drrolopod 88 i r to?p l .u t a ry  r o t e c  
mid o n i r o u a s t  rd.1 rL.n oolot8s7 oompoaat is 
based o r  CorrPr18id  ro toro id  f l u  s d o f  4 t  110 
with oorrootioio fo r  kel iooortr io l r t i t s d o  rrd 
r8di.l rui.ti088. me .#.tail nt0or.u m o d 0 1  is 
a i m  by: 

for 1 6  < < ld 

8.1 tbo 8vo*ago ro l a t i ro  +oleoit9 of o . ro t rw 
roteoroil. ria mmt t o  U. smao.t.it i r  a i m  - .  

$ - k o l i o r o i t r i o  l a t i t d o  (-0.56* a t  3 U I  f o r  
e8lU.o t+ rr.jo.tBr7) 

TI. oo8otaw 8ot.oroid d e u i e  is 08i08&8td similar 
8s i8 tho UU OUtk 0880 tho f l u  -8 oalo818trd: 

k 

an4 tko  r o l a t i r o  r o l o o i t y  of tho a r t r t o i d 8 1  
rt.ontlr i r  



Zosslor was ud r i t b  f w  &U#OS u w r l 4  t o  tko 

u. : - u#l..tior of tho astoroib.1 - a s m u i s #  a  o o 8 s t u t  s p a t i a l  d o r s i t y  r i t h  
sJ t . 1  bia tnoo  - a s ~ u i r #  8 o o r s t u t  sp8ti.l d o r s i t y  r i t h  
l a t i M o  

- 88Sami8# t&t a. rg.ti.1 d.uie- is 2 tho .  
that a t  lM a i m  by D J. k s s l o r .  

n o r o f  o r e ,  t h o  s p a t i a l  de8s i )y  of oomotary 
r t a e r o i d s  luu J8.tit.r u a  dossribod W: 

fo r  10-6 < m  < 102 

w i t k  u m n # r  ralsti*. n l o a i t ~  of: 

Is u s t  earns tlu mapktmdo of tLa u m t i a  f iold  ir 
h o r r  a t  U o  )la80 t*r  rufaom a d  t h a r r f o r o  B rill 
bo roplaood by no/* 3 r k o t r  n0 is tko massotic 
i r d r . t i o r  a t  tho r d t a o a  s m ~  r i r  tho dirtaao. 
f r e a  t b  p l u a r  t o  tko spaeoor t t t  ir .*its of tko 
p l u o t  r84iW. 



0, = o r i t  prossuo a t  tho IO.L &I 

Tho umor l i m i t  of tho Iorlt.80 rate. 4, is proridod 
. b r  spaoooraft  dor ia8 tosts. V l i l o  t l o  n ~ i r a l  

0pOr8ti88 t o m p o r a t u r ~  a i l  p r o s s u e  ar0 h o n .  
t o t h i s #  is h o r n  ebomt tho arm8 t luorgh  r h h h  tho 
p r o r s u i s o d  888 1 o . L ~ .  .or tho p r o s 8 u o  over t h i s  
as08 so tlut Iq. 11 ounot  br .1)1id diroetqy. lko 
f o l l o w w  d.+.logl..t 0 i r o u n r t s  tit* g t d l o r  by 
p r w U h 8  u rqmt ior  r h b h  gives ti. m u s  oq8 ls icn  
foroo ir t o r r s  of tko mass flow rat.. r t a a u t i o n  
t r m p o r a t u o  .~rl 0tfr.r hwr  paramotors. ~ s i s g  tho 
0.0 d i n n s i o r a l  o o n t i r t i t ~  o e u t i o s  f o r  tho mass - - 
f l w  =to: 

; = ~ A v  

oao 0bt.i.s: 

R - g u  .outat for  tb 9*.sr.+iaat&a gas 
[Jhr 011 

A  dota i l ed  r8rr.y r t r d y  of r p a o o o ~ a f  t torqmos 
088 b0 f 0 d  i8 "sp8OO E n ~ i i 0 ~ 0 8 t . l  T O ~ ~ U S  08 

b # r u  P-11 Vohiolor" by L k V i g g i ~ 8 . ~ ~  lkoro ere 
t k r r o  d i f f o r o r t  kinds of toramor r h i o h  haw0 t o  be 
oo~oidorod: 

1. Spi r  ax i s  torqmos whiob r f f r o t  a  r p i r  s a t e  
0-0. a07 b. f u o d  h futthl Sp800 
o r  is tho body ul tko sp in  r a t 0  ohas#. i s  
giver by: Am = T+tIXx 

3. Body f i x 0 1  t o r q u r  ~ o r m a l  t o  t l o  s p i n  a x i s  
rUok Lm so s o d a r  offoot. %so to rquo  
hma a  b a J . d  offoot o r  th p r t u b a t i o s  of 
tho rpi8  uis a d  tko 8888l8r momort n r t o r  
.hot. tko .mrt. r a l u  ir a i m  

?&is of f o o t  i o  quit. small  oomparod t o  i t o r t i a l l y  
fixed t o s q u s  oo~si&md u d  i8 tkoroforo u# l re tod  
ir t&o f o i l o r i n #  t o r q u  disr8ssioa. A 1 1  of tko 
fore08 d i s o w r d  so f u  w l y  a proeorsioml d l o r  
r p i r  ui8 to-. k 8 d d i t i d  tempo is m w o d  
bf tho w i w  #rdiost .  



T&o Bal i loo sp8aooraft  s t t i t o d r  .ad reo tor  8.810s 
.to give8 b Tablo 3. I a s s  orgmlsior fore08 oarso t  
oroat. 8 s e d u  glooessio8 tme ht r8y &enas0 
or  U o r e u e  tl. -1. rate. 

Poa880st rup.tirr k ti. rpueor8f t  
Spreewaft 8 . u a t a d  eus08t loops 
mtia l d u o d  u ortez88l f i e ld  
C.t+.its id..d d o x t o 4  f i e ld  

M - s)u..r.it m . q u t i 8  dipole am0.t [ d l  

B = dint r p . t i o  flu d u o i t y  Dl 

T& 6al i leo wgamtia dipole a a n t  i s  o q . a t d  to  be: 

Tki8 t o r q u  i s  aro8t.d 680 t e  tho a b a s e  of 
pntt~tioad f m e  m r  t b  d i r t r i k t e l  maso of the 
smeeorett. A detailed i s a u o i o r  o l  tk i s  torpu s 
p~OVid*d by . i88i88lf  886 b r ~ i ~  8.d Lyl.li. 
& o r 4  8 ee8tr.l i t n r s e  yut. f iol i .  the gr.+iw wi.8: t- is 81- w 

= rdiu -tor from tke 8 t t r a o t i y  91-t t o  
tk s a t e l l i t e  w a t e r  of n s r  [d 

tq. (1s) 088 b s  oxr88dod by usi.8 body f i x e d  
eeord t ra tes  axes s o  t k a t  tke  ~ r a l m o t  of i s e r t i a  
r88 i skes .  I f  t k o  r o s m l t i 8 g  t o r a w s  a r e  t k e r  
tsa8oferr . l  is u b e s t i a l l y  f ixed  ooordirato 
systrr. tk f011e.iy o q u l i o u  ocU be 0bt.il.l w 
U h  W i 8 8 t e 0  8s SkOW8 i8 ?is. 6. 



x, I. z i r . r t i a l 1 ~ .  fixod u i r  

D u  t o  tho f80 t  that :  a = r t tho t o r q u  oorporor t r  
TI r r d  Tz o a r e e l  o u t  ormr 0.0 oomploto s p i r  
r o r o l 8 t i o r  8.d Tz - 0 m o u s  t h a t  g r 8 r i t y  a r a d i r r t  
torqws 088 not 88880 8948 rat. -08. 

Tho of Zootiro t o r q u  arorraod oror  o re  r p i r  
t.rol8tie8 is a i m 8  byz 

prob.bUistio e r ro r  -1s rill ur bo o b t r i r d  
f r a  tho a o r r a i s a  c q u t i e s s  f o r  o l o o t r o ~ 8 ~ o t i o  
r a d i a t i o a  toroar. p a r t i 0 1 0  qo l l i s i .8  forr,r .  
-ti0 fw f0-8. -8 

. fo rao  ui t t o  t w q w  r d o l r .  8i.m tka r e t b M  i r  
r t 8 r l 8 r d  praat ioo 8 b r i r f  omt&iro of U o  
d o r i v a t t o r r  8 r O  &ioo8r rod  -0 I k t 8 i l S  888 be . s . IoLIJ  W tk kt.i.*trl r0.l.r. 

-UI.lform-l~~d 
wo rill &or&.?. a0 It.Wilirti. O m r  a d o 1  fos  

U o  olootror.p.t io r r d i r t i r r  for00 from h. 1 i8 
tko fOl1Wi.l f w  

For tho o r a l o a t i o r  of tho r a r i r r e o .  Sq. 21 i s  
o.pudo& by L..pt.s only f i r s t  ordor t o n s  to: 

A s r o i . ~  zrro  nu errors: 

= 0 for  a11 i 

~ ( ~ ~ 2 )  = a f fo r  dl i 



For tho par t ie lo  eo l l r i o r  foroo d u  t o  motoo- 
roidr and stw-orie p.rtielor tho fol1ori.y m o d . 1  
was d o r i d  from Oq. 5: 

rith: 

(ap/p)=(70@/3)% f o r  eometary r o t e o r o i d s g  (near  
earth. Jm@itor) 

Siror  the rxgoe td  lrakaso rat.. I. is sere, 
Bq. 9 tho e r ro r  mod01 from (Bq. 12) is ~ t r o r  b 7  

ZL. prwosrioul  torqu onrw rd.1 for olaetro- 
18mti8 Z8di.t- ub P ~ t i 8 f O  00lli8iorr fOXOO8 & 
tho s?h u i r  tm error -1 for t h  forooo .rr 
dorimd from 4. U: 

the romai8irg e a l e s l ~ t i o i  is r imi lar  t o  the 0.0 

proso8t.a for  t i0  foroor u d  ou obtatu: 

n o  r r r o r  804el fo r  r p i r  u i r  t o y u r  l u  t o  
p t U o l e  melliriolr te rm 8- &rived from 4& 14 ul 
IJ ul oau oluh W k t i  ouoo: 

Tho o t to r  -do1 fo r  the ma#rotio f i e l d  fomes  
d u  to  t&e rp..rr.lt dip10 rrrnt is sirn by? 



Table 1. Effective Surface Areu 

Table 2. Torque 

Tabla 3. Sp.cect.ft Mtitude md 
Veloci ty  hslu in Dqr.... 

For the  e m v i r o u r r t a l  foreas  Tabla 4 c h a r 1 7  
shows tk t  tka solar rJiatiom p r a s s u a  dorimatas. 
I8 f ea t  t h i s  forca sad i t s  anaertaimty axemads the 
r . q r l m a t s  for tho k t o z l ~ l r u t a w  ud uu a u t h  
wrtia8 of tho mission. Por this nuol the salar 
rad ia t ioa  fore* on the 6 a l i l a o  spaomoraft w i l l  be 
a ~ e u 8 t e l 7  mo1a1ad withi.  tha t r e j a o t m  u8lysis.  
bat  i n  pramtiam it is d i t f i c r l t  t o  radrar  tha 
u o a r t a i m t i a s  of the ruda l  p8rara tam (ergaa ia l ly  
tbt  of t&e affaot iw srtfaoo uaa )  t o  the rmqrtra- 
r a n t  level. So u i a f l i s h t  orlibratio. w i l l  ba 
p a r i o n a d  d r r i r s  tba marly pa r t  of tha rissiom. 
Naxt t o  tho  s o l a r  t adfa t iom prassur*  i s  t h e  
eotearoid -tiel* aol l is ior  f-8e i a  a i r  astaroid 
b a l t  d u  t o  tho la rge  u o a r t a i 8 t 7  is the-mataoroid 
de88lt.l. T b  u x t  l awar t  t ams  ur, tko r t r o w a r i e  
9Uti81.8 a t  J q i t e r ,  .orrpa)slsiva rase a w s i o a .  
sp8eaarsft  rad ia t ion  am4 raf1oot.l solar rdiat iom 
from aaxtlr. Tkaea arm a p g r o x i r ~ t e l y  ome ordar  of 
mae8it8da l a s s  t h s a  t&a raqriramomts and the 
m a i 8 i 8 g  t a m s  u a  n a k  smallar. 

Tabla S praaar t s  the 8 u o r i a 8 1  r a s u l t s  f o r  
praomasior81 t o rqus .  =a l a t s a r  t af f ao t s  arm 
raemotie dipole momant t o r q u  a t  Jupi tar .  I r a v t t y  
s r a d i a a t ,  Sddy a r r r a a t  a t  J r p i t a r  and s o l a r  
r ~ ~ a t i ~ .  with 18i80s a t  10'5 t o  LO-' ~ r .  mas*  
graaoesioaal t o r q u a  w i l l  d i s tu rb  tha aagmlar 
m.rt.r Toator ad. ho8.0. tho a t t i h k  of -0 891 
(Ilisb @ a i r  Aatarua). Sham t l e  EOI h8s a daadbsmd 

d 2d4 tha 8V.t4S@ uolrrt of tima 
bot raar  =A poia t i sg  eorraet ioms-du t o  jmst tha 
. .p . t io  di@a m a o a  totpu a t  J q i t e r  i s  ' 

3.PX10-* 1 . 6 9 ~ ~ ~  

9.3s x  lo-w. 2.62 x 10-6 

- 1.3 x  lo-u 

- - 
- 2.05 x 

* 7.57 x lo-' 
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.a of foots  of 80hr r i nd  and other  foraor 
diraurrod horo may laot be e r s i l r  ropuatod from the 
gr8vity wave offrot. A a8nf.l  rtmdy of tho nature 
of the foraer  aad torq tor  r a y  bo nooe r r aq  t o  
d s t o r r i . ~  i f  tho oharaet.eriatior of raah roorao 
p o n i t r  i d e r t i f i e a t i o a  r rd  repara t io r  from the 
others. I f  t h i r  aas  be adrq88toly doso then the 
Odiloo rpaaeoraft may be o8.d as an inrtrmmont for 
tho  d s t a i l e d  roa r r romoa t  of thoro previo8rly 
aan$i&rod error rouo.8. 

It i s  r8ggortrd tkoa t ha t  a  f r r t h o r  study i a t o  
tho u a l y r i r  of tho rpaoooraft' -ti08 may enable u 
ouiahrd reirat i f  io r o h t . .  

&as&&a 
I n  t h i r  p a p e r  a  d o t a i l e d  8 8 r r e 7  of 

nongrar i ta t io ra l  foreor as& rpaoo ~ r v i r o a m r n t a l  
t o r a u r  8ati.r usem u i r t e ~ l ~ t . r l  rmaeor8ft has - - 
boon givea. Tko f o r o o e  oear iderod  i ro ludo  
o l ~ a t r o m a g a o t i a  r a d i a t i o a  fo foe r .  p a r t i a l .  
a o l l i r i o r a  foraor ,  magre t ia  f i e l d  forooa  and 
8onpropulrire r a r r  rxpnl r ior  foreor. ?he t o r q u r  
aonridrred i8ol tde t b r e  r t i r i y  from the above 
forcer a s  r o l l  as g rav i ty  gradiomt torquer. Tho 
aa8 lyr i s  waa a9pli.d t o  tho @&i i l ro  rproearaf t  
a i r  mion t o  J8Qitrr 00 88 o t u p l e .  but i 8 d0t010g.d 
ia a g a e r a l  so800 so that the d o l o  a u  be r r e f d  
in tho ualysir of ot&r SO... mirriou. 

rn  tho op) l iaa t ian  t o  the 6 a l i G o  rpaaooraft 
the rode l r  i r i i e a t e  t h a t  r o l a r  rad ia t ioa  ef foots  
B U O ~  be a o o o u t e l  f o r  ir the t r r j o o t e w  ara lyo i r  
ir ordot to  u t i r f t  miorion r . l r i rae8 to .  ah war 
no *.t)rire - dl re-t i a t o r p l u e t a r y  rpaeeoraft 
t r a j e e t o s i r r  arm ro l e l ed  t o  irclu&o g rav i t a t i o r a l  
f i r l d r  and s o l a r  r a d i a t i e r  foraer .  What i s  
s u g r i r i r g  i r  the f a s t  t ha t  e f f eo t r  wki*k .ere 
tkorskt  t o  ba n e g l i g i b l e  r t e h  8s atme8)horia 
par t ia l .  o o l l i r i o r s  near  J e p i t ~ i .  no rpsop l r i ve  
maor e ~ r i c n .  r y soa r r f t  r 8 l i a t i o a  r r l  io f loe ted  
solar rdiatiom fmm o u t h  are SOW w i t l r k  ou &r 
of ragmitt& of o u r e 8 t  r i s r i o a  roquiroro8ts. Ir 
f u t u o  r i r a i o u .  r a e  of w e  .fieeta 1.7 ~.r .  
to  be modeled tr tko t r a j u t o q  ~ a l y s i r  alw with 
the 8r8vitationZ ul solar r d i a t i a  fs t ror  ul a 
bottor rd.nt8adi.l of th &Mn of t b r o  foraoa 
ray be 8meor88il t o  nl.w t b  n o o r r a k t i e r  ir the 
model.. 

The amthois thask a l l  t k r e  wko o e r t r i b a t r l  t o  
t h i r  r t r l f r  er).ai&lly '11. I. b i r i r e ,  I. 6ree8f ie&& 
6. Unl%isr H. 8. Sa8ser. t It. Low, L T. Witokoll. 
A. D. l o B o u l l ,  R. I. Ihwb8rs. St.. a r l  3. W. 
S t t l t s .  We 81.0 U.ak I.. ?. r la trer  f o r  a  bear t i f81  
typi.8 job. 

I. Uvud* ,  D. t md Bev.a8, J, t., r d i a t i o n  
strun8 00 Baal w e ,  Axu ablm&, 'lo& 
3, 522423r 1965. 

Blanao, V. U. and HoCuakey, S. Y., B1.in 
pf a Srstrl. Addiaoa-Wesley 

Publishing Cospany, 1 Reading ,  
nmmohuwtta, 1% I. 
Allen, C. Y., v, 
Univer8lty of Lardon, Th. Athloae Rru, 1976. 

MeWbUPa, Jr., R. L. md Oulkir, O., wPl.net8 
and S . t a l l i t e s  of t he  Outer Sa la r  System, 
Aatuoida and ConetV W t e r  5 of PaualrlUaru 
pLaRmaaia'M+MdIl.diaiar. Vof, 1, Spr- - 
a Habitat, Bdited by Uelria Calvla and 01- O. 
Quedro, Jolat  USUrrSSil PubUO8tioa. Saientiiio 
and Teohnioal Informat ion  Off i oe ,  IASA, 
Washlagton, D. C., 1975. 

~ P a l L i . ,  B. O., .Iht.roid snvlr6aBiurt Model - 1969 [Near h r t h  to Luorr Surf8ael,* NASA SP- 
8013, nrrah, 1969. 

Hum.8, D. H., .The J o r i a a  U e t e o r o i d  
Bariconrent,. University of liri tona 
Prea~, 1976. 

-9 A. &, ZP.maua&ipp- 
pf - uu uax* Volure I, The 
w d  P- mp.at, kr r e ,  1953. 


