
0
0 H

-
0 H

- 3 0
0 <
JD

 

M
 3 <:
 

H
-

r
t ro

 
cu

 
?

3 ro
 

<:
 

H
- ro
 

a tn p
i 

3 cu
 

U
>

 
h

- o
 

o
 

3 r
f 

i-
i 

H
-

C
T

 

c r
t ro

 
p

. 

h
d 

P
i 

1
3 ro

 
I-

I 

tn
 • £*
 

3 0 r
t 

3
* ro
 

i-
i 

r
t 

C
T

 
i-

i ro
 

to
 

M
 

3 1 

> r
t o
 

r
t 

P
i 

M
 

O
 

H
i 

o>
 

->
 

tn
 o
 

H
- ro
 

3 r
f 

H
-

tn
 

r
t 

tn
 

t-
h 

i-
i o
 

3 H
 

C
T

-

o
 

o
 3 3 r

t 

i-
i 

H
- ro
 

tn
 

p
i 

r
t 

r
t ro

 
3 C

u ro
 

p
u 

r
t 

3
" ro
 

3 ro
 

ro
 

r
t 

H
- 3 0

0 

r
t 

C
T

 

ro
 

M
 

P
i 

in
 

r
t 

tn
 ro
 

tn
 

tn
 

H
-

O
 3 £1
 

P
i 

tn
 

p
4

 

ro
 

M
 cu

 
H

- 3 o
 

5
3 

p
e

l 

p
- ro
 

p
i 

p
. 

x
i P
 cu

 
i-

i 
r

t ro
 

i-
t 

tn
 • 

H
-

P
 

H
-

r
t 

tn
 cr
 

ro
 

p
i 

P
 

r
t 

H
-

l-
fi 

P
 

I-
1 

3
* 

H
-

to
 

r
t 

O
 

i-
i 

H
- n
 

p
i 

M
 

O
 

O
 3 1

3 M
 ro
 

X
 o
 

l-
h
 

C
T

 

P
 

H
-

M
 

C
u 

H
- 3 0

0 tn
 

H
-

3 r
t 

3
* ro
 

o
 

ro
 

3 r
t 

i-
( ro

 

o
 

l-
h
 

pa
 

o
 me; 

o
 

f-
h o
 

o
 

p I-
i 

tn
 ro
 

cr
 

v
i M
 > G s

*
( 

r
t 

3
" ro
 

> o o
 

p
i 

p
- ro
 

3 H
-

P
I a PI N
 

H
-

O
 

3 P
i 

M
 ro
 

P
* ro
 

H
-

t"
1 

H
-

3 O
 ro

 
H

-

C
T

 
O

 
tn

 
r

t ro
 

C
u 

r
t 

3
* ro
 

3 ro
 

ro
 

r
t 3 0
0 

P
. 

ro
 

H
1 

M
 ro
 

pa
 

H
-

O
 ro

 
i-

i n
 

3
* ro
 

«*
 

cr
 

V
| r
f 

3
* ro
 

|-
d 

i-
i o
 < H- 3 o
 

H
-

P
>

 

C
u 

H
- pa
 

o
 3 p
i * > tn tn
 ro
 

tn
 

tn
 o
 

i-
i 

P
i 

r
t o
 

p
i 

M
 

M
 

P
I o
 

P
 

i-
1 

r
t P
 

i-
t 

P
i •* and 

H
 

3
" ro
 

o
 

o
 

M
 

I-
i 

O
 

X
I P
 

H
-

P
 3 •3
 

p
i 

tn
 

l-
h
 

H
- 3 P
i 3 o
 

H
-

P
i 

I-
1 

H
* 

V
| 0
1 P
 

1
3 

t
a o
 

i-
i 

r
f ro

 
C

u cr
 

V
! r
t 

3
* ro
 

o
 

o
 

3 tn
 

H
-

0
0 M

 
H

-
O

 

5
2 

P
i 

N
 

H
-

O
 nale 

o
 

t
c • < pi M
 

tn
 ro
 

n
 

o
 

3
" 

H
- ^̂
 

n
 

cr
 

p
i 

H
-

I-
I 3 P
i 

3 v
^

^ • 

a
i 

3 P
. 

r
f 

3
* ro
 

r-1 o
 

n
 

Q
l 

M
 

O
 

l-
i 

0
0 p
i 

3 M
-

N
 

H
-

3 0
0 O
 

O
 3 3 H
-

r
t 

r
t ro

 
ro

 

o
 

H
i > O

 
6

1 
H

 
C

 
tn

 
H

- «. M
 • â ro
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X PREFACE 

vited Reviews and six Contributed Papers were initially to be given 

by Soviet scientists, but later they could not participate to the Col

loquium; the abstracts of some of these presentations were read during 

the corresponding sessions by other participants. It is sad that, in

dependently of their will such a large fraction of the invited reviewers, 

not mentioning the authors of Contributed Papers, were unable to come 

from the Country that more than many others has given significant con

tributions to the birth of modern cometary dynamics. 

The Colloquium has been structured in seven sessions: Origin of 

Comets, The Oort Cloud of Comets, Meteor Streams and Interrelations 

with Minor Planets, Dynamics of Comets: Numerical Modelling, Dynamics 

of Comets, Nongravitational Forces, Comet P/Halley and Future Missions 

to Comets, whose Chairmen were respectively A.H. Delsemme and J.M. Green-

berg, C. Froeschle, B.A. Lindblad, I.P. Williams, B.G. Marsden, J.C. 

Brandt, P.R. Weissman. 

Half day of the meeting has been devoted to a visit to the Vatican 

Observatory in Castelgandolfo and its beautiful collection of meteor

ites - one of the richest in the world. We want to thank very much 

Father G.V. Coyne S.J., the Director of the Specola Vaticana, for his 

warm hospitality. 

A special thank also to Dr. E. Perozzi, currently at ESOC, Darm

stadt (W. Germany), for the valuable help as a member of the Local 

Organizing Committee, and to Dr. S. Pozio, to J. Vannozzi and to G. 

Sabatino for their assistance at the Registration Desk and at the slide 

projector. 

The Proceedings 

This book contains papers presented at the IAU Colloquium 83 "Dynamics 

of Comets: Their Origin and Evolution"; each paper, either invited or 

contributed, has been submitted to two referees. This choice has been 

made to increase the value of the book itself, especially considering 

that a comparable collection of papers may not appear for another dec

ade, given past experience. 

We therefore thank the referees M.E. Bailey, S.V.M. Clube, A. Co-

radini, A.H. Delsemme, E. Everhart, P. Farinella, J.A. Fernandez, G. For-

ti, C. Froeschle, M. Fulchignoni, R. Greenberg, A. Hajduk, L. Kresak, 

M. Kresakova, B.A. Lindblad, Rh. Lust, A. Manara, B.G. Marsden, F. Mi-

gnard, A. Milani, W.M. Napier, E.M. Pittich, H. Rickman, V.S. Safronov, 

H. Scholl, P.R. Weissman, I.P. Williams, S. Yabushita, D.K. Yeomans, P. 

Zadunaisky for their cooperation; we are of course responsible for the 

final appearance of the book, since in some cases we have decided to 

include papers not too warmly recommended by the referees, in order to 

https://doi.org/10.1017/S0252921100083743 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100083743


o
 

3 (B
 

to
 > •3

 
1"

! 

0
0 

O
 < 03
 3 3 H
-

W
 

03
 

CO
 < 03
 

M
 

CO
 

fB
 

O
 

O
 

3
* 

H
-

3 s P 3 ^ s:
 

0
3 ^ CO

 

cr
 

^ f c C
T

* 
O

 
l-

( W
 

l-
i re
 

en
 

0
3

-

?!
* 

O
 

3 i-
i 3 o
 

en
 

r
t 

C
D

 
H

-

3 o
 

re
 

i-
i re
 

r
t 3
* 

03
 

3 **
 

C
D

 

r
t 

O
 3
" 

H
- s • 

O
 

l-
h

 

r
t 3
- re
 

en
 

re
 

>
3 i-
t o
 

o
 

re
 

re
 

C
L 

H
-

3 0
Q

 

en
 

* S
i re
 

3
" 

03
 < re
 

cr
 

re
 

re
 

3 o
 

o
 

3 r
t 

H
-

3 3 o
 

3 C
D

 

M
 ^ re
 

3 o
 

o
 c l-i 0

3 
0

0 re
 

a 03
 

3 C
L 

C
T

 

re
 

M
 

*
3 re

 
C

L 

o
 

M
l 

o
 c l-
i S3
 

o
 

M
, 

?
r 

M
l 

l-
i o
 

3 r
t CT

 
re

 

o
 

i-
i 

0
0 03

 

3 H
-

N
 

03
 

r
t 

H
-

O
 3 O
 

M
l 

r
t 3
" re
 

o
 

o
 

M
 

h
-1 

O
 

,Q
 3 H
-

C
 

3 3 >
3 r
t 

O
 

r
t 3"

 
re

 

re
 

a- H
-

r
t 

H
- 3 0

0 

tr
1 

0
i 

C
D

 
r

t 
W

 w
 

3 r
t 3 O
 

r
t 

M
 re
 

0
3 en

 
r

t >•
 

*3
 

re
 

s3
 

03
 

3 r
t 

r
t 

O
 

en
 

03
 <̂ r

t CT
 

0
3 

r
t 

i*
 r
t 

C
T

 
i-

i 
O

 3 0
0 C
T

 
O

 3 r
t 

0
1 

M
 

I-
1 

r
t 3
" re
 

•3
 

3"
 

ases 

•
3 0
3 

i-
i 

r
t 

r
t O
 

3
* re
 

i-
t re
 

M
l 

M
l 

o
 

i-
i 

r
t 

C
D

 • 

r
t 3
* re
 

M
l 

o
 

o
 

r
t 

CO
 

r
t re
 

•a
 

en
 

o
 

M
l 

H
 > a C
/3

 

^ 3 T
3 O
 

co
 

H
-

3 3 -P
-

L
n «•
 

s3
 

3"
 

o
 

en
 

re
 

o
 

t-
t 

0
0 0
3 3 H
-

N
 

0
1 

r
t 

H
-

O
 3 s:
 

03
 

en
 

C
L 

3 re
 

H
-

3 0
0 l-
i re
 

03
 

r
t 

3
* 

03
 

en
 

cr
 

re
 

re
 

3 03
 

•
3 H

-
O

 3 re
 

re
 

i-
i 

H
-

3 r
t 3
" re
 

en
 

3 rr
 

L
-l

. 
re

 
n

 
r

t * 03
 

3 C
L 

H
 > a o
 

O
 

M
 

M
 

O
 

J
2 3 H

-
3 3 0

0 
L

O
 

3
* 

0
3 

en
 

M
l 

o
 

M
 

M
 

O
 *3
 

re
 

a
. 

M
 

H
-

CO
 

3
" 

r
t 3"

 
re

 
C

D
 

re
 

"
3 0
3 

1
3 re

 
i-

i 
C

D
 

C
D

 
H

-
3 o

 
re

 
*#

 
0

1 
C

D
 

0
i 

M
 

l-
i re
 

03
 

C
L 

^
5 C
D

 
0

3 
H

-
3

. 
v M

 • M • K
 

0
3 

N
 

H
- 3 H
-

l-
i 

O
 3
" 

0
3 ?r

 
i T
l 

O
 

H
1 

O
 3 C
D

 

i
f 

0
3 ^ 03
 

r
t 

H
-

O
 3 O
 

M
l 

o
 

o
 

3 re
 

r
t 

CO
 • S
I 

re
 

3
* 

0
i < re
 

a- re
 

re
 

3 < re
 

M
. ^ >

3 M
 re
 

0
i 

C
D

 

re
 

C
L cr
 

•<!
 

r
t 3"

 
re

 

o
 

*3
 

•3
 o
 

l-
i 

r
t 3 3 H
-

r
t ^ r
t 

O
 

-
3 3 cr

 

H
-

CD
 

0
1 

I-
I 

re
 < H- re
 

s3
 

o
 

M
l 

3
' 

re
 

i-
i s o l-
i 

i
f o
 

3 r
t 3
* re
 

I-
I o
 

M
 re
 

o
 

M
l 

S3
 

re
 

-
3 r
t c 3 re
 

H
-

3 r
t 

3
* re
 

a ^ 3 0
1 3 H
-

O
 

0
3 

M
 re
 

< o M
 3 1 

3 H
-

i-
i 

O
 

3
* 

0
1 

i
f 1 i-
a

 

o
 

i-
1 

o
 

3 C
D

 

i
f 

0
3 ^ 03

 

r
t 

O
 

r
t 3"

 
H

-
CD

 

M
l 

H
- re
 

M
 

3
-

O
 

M
l 

en
 

r
t C
 a H
-

re
 

CO
 

>
#

• 

r
t 3
* re
 

C
D

 

re
 

n
 

o
 

3 o
- >*
 

a
* 

^
i 3
* re
 

M
 

CO
 

re
 

M
 

M
l ^ 

3 0
3 

r
t 3 i-
i re
 

u cr
 

re
 

H
-

3 0
0 o
 

re
 

3 r
t 

i-
i re
 

a o
 

3 r
t 3
* re
 

o
 

3 r
t en
 

r
t 

0
3 3 G
. 

H
-

3 0
0 O
 

O
 3 r
t 

i-
l 

H
-

cr
 

3 r
t 

M
-

o
 

3 en
 

o
 

M
l w
 

• M
 • W
 

0
1 

N
 

H
- | 

n
 

0
1 

M
 3 o
 

a re
 

M
 

M
 

H
-

3 0
0 o
 

M
l 

o
 

o
 

3 re
 

r
t 

0
1 

I-
I •<!
 

a
. 

••
<

! 3 s 3 H
- o
 

en
 

• o
 

M
) 

r
t 3
" re
 

en
 

re
 

•*
 

o
 

3 re
 

H
-

C
D

 

O
 

M
l 

0
3 

•
3 0
1 

l-
l 

r
t 

H
-

O
 3 M
 

P
 

l-
i 

0
0 l-
l 

0
1 <!
 

H
-

r
t 

0
3 

r
t 

H
-

O
 3 03
 

M
 

M
l 

O
 

i-
i 

O
 re
 

CO
 

^ 0
1 3 P
-

r
t « O t

l 0
i 

>
3 re

 
I-

I 

CO
 

0
1 

r
t 

r
t 3
* re
 

re
 

3 3
. 

O
 

M
l 

r
t 3
" 

0
3 

r
t 

O
 3 r
t 3
* re
 

3 3 3 re
 

I-
I 

H
-

r
t 3
" re
 

o
 

r
t 3"

 
re

 
I-

I 

CO
 • H
 < O >

3 0
1 

•3
 re
 

l-
l en
 

£ re
 

i-
i re
 

0
i 

3
-

C
L re
 

&
 

0
3 

r
t 

r
t 3"

 
re

 

re
 

3 P
-

o
 

M
l 

r
t 3"

 
(B

 

C
D

 

re
 

CO
 

en
 

H
- o
 

3 o
 

3 3 o
 

3 

M
l 

O
 

l-
l 

re
 

r
t cr
 

re
 

re
 

3 a o
 

M
l 

S
 

03
 

^S
 

1—
>

 

V
D

 
0

0 ->
 

*~
s 

r
t 

O
 

0
i 

M
 

h
-1 

O
 S3
 

r
t 3
* re
 

H
-

i-
l 

l-
l re
 

M
l 

re
 

M
 

re
 

re
 

H
-

3 0
0 r
t 

O
 

0
0 re

 
r

t 3
* re
 

I-
I 

S
3 

H
-

P
I S
' 

0
1 

M
 

I-
1 

0
1 

r
t 

r
t re
 

3 a V
 cr

 
3 r

t S3
 

re
 

I-
I re
 

0
1 cr
 

M
 re
 

r
t o
 

en
 

re
 

3 a- r
t 3
* re
 

H
-

l-
l 

>
3 03

 
•

3 re
 

H
 

CO
 

re
 

0
i 

I-
I M
 

^3
 

re
 

3 o
 

3 0
0 3

" 

/ 
v 

H
-

3 M
l 

0
1 o
 

r
t \»
 

cr
 

re
 

o
 

r
t =r
 

re
 

I-
I re
 

X
 

o
 

re
 

>
3 r
t 

H
- o
 

3 3
" 

0
3 

CO
 

a"
 

re
 

re
 

3 3 0
3 a
. 

re
 

M
l 

o
 

I-
I 

r
t 3
* o
 

en
 

re
 

C
/3

 

o
 

<J
 

H
- re
 

r
t o
 

o
 

M
 

M
 re
 

0
3 

0
0 3 re
 

en
 

S3
 

3
" o
 

o
 

o
 

3 M
 

B
. not 

3
* 

0
1 < re

 
•

3 H
 re
 

M
l 

re
 

I-
I 

i-
i re
 

a r
t o
 

•
3 3 c

r 
M

 
H

-
CO

 

3
" 

r
t 3
* re
 

3 H
-

3 r
t 

3
" re
 

M
l 

o
 

i-
i 3 o
 

M
l 

re
 

X
 

r
t re
 

3 3
- re
 

3
-

0
1 cr
 

C
D

 
r

t 
H

. 

0
i o
 

r
t 

en
 

• > 3 1 

•
3 O
 

CO
 

CO
 

H
- cr
 

M
 

^ H
-

3 O
 

O
 3 •

3 h
-1 

re
 

r
t re
 

M
l 

o
 

l-
l a 3
* 

O
 

S3
 

re
 

< re
 

i-
l 

r
t 3"

 
re

 
03

 
3 r

t 3
* 

O
 

i-
l 

e
n 

o M
l 

r
t S3
 

o
 

o
 

o
 

g
 § 3 3 H
-

O
 

0
1 

r
t 

H
-

O
 3 C
D

 

H
 

3
" re
 

cr
 

o
 

o
 

i
f 

C
D

 

cr
 

o
 

3 I-
1 

O
. 

3"
 

03
 < re
 

o
 

o
 

3 r
t 

03
 

H
- 3 re
 

a •
3 03

 
"

3 re
 

I-
I 

C
D

 

•
3 l-
l re
 

en
 

re
 

3 r
t re
 

3
-

0
1 

r
t 

r
t tr
 

re
 

o
 

o
 

I
-

I 

M
 

o
 

.n
 

3 H
- 3 a 

i-
l 

en
 

re
 

K
1 ' 

01
 

O
 

en
 

3 
O

 3 
O

 
01

 
M

l 
c

r 
l-

1  
en

 
re

 
O

 

• 
3 re

 
•

3 0
1 

•
3 re

 
I-

I 

en
 

H
-

3 re
 

H
-

r
t 3
" re
 

i-
i o
 

M
l 

r
t 3
* re
 

3 S3
 

o
 

3 M
 

C
L sr
 

0
1 <;
 

re
 

>
3 I-
I o
 

c
r 

0
i cr
 

h
-1 

^ cr
 

re
 

re
 

3 re
 

.o
 

3 03
 

M
 

M
 

^ 

O
 3 r
t 3"

 
re

 

o
 

I-
I 

H
-

0
0 H

-

3 03
 

3 C
L o
 

3 r
t S
4 

re
 

o
 

o
 

I-
I 

r
t o
 

l-
l 

o
 

3 C
L 

w
 03

 
H

. re
 

C
L re
 

re
 

-
3 i-

1 

^ I-
I re
 

M
 

0
3 

r
t re
 

C
L •* 0
i 3 C
L 

r
t 3
* re
 

H
-

3 o
 lu-

cn
 

re
 < re
 

3 CO
 

re
 

CO
 

en
 

H
-

O
 3 co
 

o M
l 

r
t 3
" re
 

o
 

o
 

H
1 

M
 

O
 

X
3 3 H
-

3 »S . 
C

D
 

o
 a re
 

o
 

M
l 

r
t s4 re
 

3 h
-1 

H
-

?r
 

re
 

M
l 

o
 

i-
i 

H
-

3 en
 

r
t 

0
1 3 o
 

re
 

r
t cr
 

ose 

H
 

3
* re
 

3 O
i 

r
t re
 

l-
l H
-

0
i 

H
* 

H
-

co
 

C
L 

H
- <;
 

H
-

C
L re
 

C
L 

H
-

3 C
D

 

re
 

< re
 

3 co
 

re
 

o
 

r
t 

H
- o
 

3 CO
 

>•
 

o
 

o
 

l-
l 

l-
l re
 

C
D

 
•

3 o
 

3 C
L 

H
-

3 0
0 r
t o
 

r
t cr
 

re
 

M
 

M
-

3 0
0 3 H

-
C

D
 

r
t 

H
- o
 

>
3 O
 

H
-

3 r
t 

O
 

M
l < H- re
 

*3
 

0
1 3 C
L £>
 

3 re
 

I-
I 

M
-

O
 

03
 

3 i-
l re
 

M
l 

re
 

i-
i 

re
 

re
 

en
 

v S3
 

cr
 

o
 

co
 

3 cr
 

en
 

r
t 

0
1 3 r
t 

H
-

0
3 

M
 

M
 •̂
 

H
-

3 -3
 

i-
l 

O
 <J
 

re
 

C
L 3 03
 

3 •<
! 

•
3 0
3 

>
3 re

 
l-

i en
 

M
l 

i-
i o
 

3 r
t c
r 

re
 

0
3 < o H
-

C
u 

03
 

3 re
 

X
 o
 

re
 

en
 

en
 

o
 

M
l 

o
 

i-
i 

r
t cr
 

o
 

C
L o
 

X
 ^ • C
/l

 
•

3 re
 

o
 

H
-

0
1 

M
 

r
t cr
 

0
3 3 j-
r 

en
 

0
1 

l-
l re
 

C
L 

3 re
 

r
t o
 

r
t cr
 

re
 

tn
 

i-
i 

H
-

r
t 

H
-

e
n cr

 

https://doi.org/10.1017/S0252921100083743 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100083743



