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ABSTRACT. Using the proper motions, radial velocities and distances 
of bright 0,B stars taken from the FK5/FK5 suppl. stars, the velo-
city field of the Gould belt stars has been analysed. The results 
have been compared with that of the FK4 stars given by Fricke and 
Tsioumis. 

1. INTRODUCTION 

The investigation of the kinematic of the Gould belt requires the 
materials of radial velocities, proper motions in a well-defined 
system and distances of stars. With FK4/FK4 suppl. stars Fricke 
and Tsioumis(1975) found some irregularities in the velocity field 
of stars at distances between 70 pc and 300 pc from the sun. 

At present the FK5 and FK5 supplement have been published. 
In this paper we reanalyse these materials with the method given 
by Fricke and Tsioumis. 

2.MATERIALS AND EQUATIONS OF CONDITION 

The present investigation has been based on the following data: 
The stars in the research are selected from the set of 512 

FK4/FK4 suppl. stars given by Fricke(1977). The proper motions are 
taken from the FK5/FK5 suppl. catalogue. The radial velocities 
are taken from the Bright Star Catalogue, 5th revised edition(Hoff-
leit,E.D. et al, 1988). The distances are derived from two sources: 
(A).directly taken from the Fricke's list of 512 stars which based 
on the materials of spectral classification and photometric data; 
(B).taken from the General Catalogue of Trigonometric Stellar Para-
llaxes(van Altena,et al, 1991) if the parallax can be found in this 
catalogue. 

The calculation consists two cases: 
(A).For the radial velocity Vr,following equation is used: 

Vr=-U cos Icosb- Vsin Icosb- Wsinb+A rsin 2( H0 )cosb 
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(Β).For the centennial proper motion, 

cos6=-f(Xsinoi-Ycosa)+Qcos<b 
+P(cos2lcosbcos φ+ί si η 21 cos 2 b si η φ ) 

=-ί(Χ€θ5α5Ϊηδ+Υ5Ϊηα5ίηδ-Ζ€θ5δ)+0€θ505ΐ'ηφ 
+P (cos21 cosbsi ηφ~ i si n21 si ηόοοεφ ) 

The signs used in the above equations are the same as the 
paper of Fricke and Tsioumis(1975). 

3.RESULTS AND DISCUSSION 

In Fig 1 and Fig 2, the distributions of the 0-B2.5 stars in the 
distance intervals 70-300 pc and 300-1300 pc with the galactic 
coordinates(l,b) are given respectively. The solid lines are the 
fitting results with the least square estimation. It shows that 
the 0-B2.5 stars in the distant group(300< r <1300 pc) are concen-
trate to the galactic plane while those of the near group(70< r 
<300 pc),belong to the Gould belt,has an inclination of 19° to 
the galatic plane. 

Table 1 and Table 2 give the results of the stars with distance 
intervals 70-300pc and 300-1300 pc respectively. The results refer 
to all stars,A-M stars,later Β (B3-B9) stars and 0-B2.5 stars 
respectivly.The distance parameters are taken from the spectroscopic 
parallax. 

Table 3 and Table 4 give the same results, but the distance 
parameter are taken from the trigonometric parallax. 

according to the analysis it shows that: 
(a) For all stars there are no significant difference between 

the distant group and the near group. 
(b) For A-M stars there are small difference between the near 

group and all stars. 
(c) Comparisons between the later Β stars and all stars show 

that the motion of the later Β stars are normal. 
(d) For 0-B2.5 stars except the stars farther than 300 pc,the 

differences between the near group and all stars are significant. 
It coincides with the results of Fricke and Tsioumis. 

Comparision between Tablel-2 and Table3-4 shows the results 
in which the distances are derived from the spectroscopic parallax 
are better than those of the trigonometric parallax. 

For this difference there are two probable reasons: (1). only 
a few stars having the trigonometric parallax; (2).the signifi-
cant difference between spectroscopic and trigonometric parallax. 
In our opinion the later point is even more important. 

From the above mentioned discussion,one may ask which parallax 
system is more fit for this research? 

For further research of the motion of the Gould belt,we need 
more detailed materials of radial velocities,proper motions,distances 
of the stars, and especially the knowledge of distances. 

https://doi.org/10.1017/S0074180900173279 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900173279


Ta
bl

e 
1:
 S

ol
ut

io
ns

 
fo
r 

so
la

r 
mo

ti
on

 a
nd

 g
al

ac
ti

c 
ro

ta
ti

on
 o

f 
st

ar
s 

wi
th

 d
is

ta
nc

e 
70
< 

r 
<3

00
 p

c.
 

Un
it

s:
 k

m/
s 

in
 R

V 
so

lu
ti

on
; 

0M
.0

1 
pe

r 
ce

nt
ur

y 
in
 P

M 
so

lu
ti

on
; 

1 
in
 d

eg
re

es
. 

Er
ro

rs
 a

re
 s

ta
nd

ar
d 

de
vi

at
io

ns
. 

Di
st

an
ce

s:
 
ta

ke
n 

fr
om

 s
pe

ct
ro

sc
op

ic
 
pa

ra
ll

ax
. 

AL
L 

ST
AR

S 
A-

M 
ST

AR
S 

B3
-B

9 
ST

AR
S 

0-
B2

 S
TA

RS
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

Ν 
36
5 

72
3 

16
8 

33
9 

18
8 

24
5 

64
 

12
2 

U 
9.

8±
0.

9 
1.
 2
±0

. 1
 

10
 . 
6±

1.
 7
 

0.
 7
±0

. 2
 

9.
8±

1.
3 

1.
7±

0.
 ,1
 

11
 .6

±2
.7

 
1.
 5
±0
, .1

 
V 

15
.5

±0
.9

 
1.

4±
0.

 1 
13
 .3

±1
.5

 
1.

2±
0.

 1 
18

.6
±1

.4
 

1.
8±

0.
 ,1
 

14
 . 
7±

2.
1 

1.
 8
±0
. .1

 
w 

7.
5±

1.
2 

0.
 9
±0

. 1
 

7 .
0±

1.
8 

0.
8±

0.
 2 

7.
 7
±2

.1
 

0.
9±

0.
 ,1
 

1 .
6±

5.
2 

1.
1±
0.
 .1
 

κ 
2.

4±
0.

6 
0 .

 7
±1

.0
 

3.
 3
±0

. 
9 

5 .
2±
1.
6 

lö
 

-3
.6

±1
4.

0 
12
 . 
9±

18
.1

 
-9

.4
±1

2.
4 

-3
 . 
3±

93
.7

 
Α,

Ρ 
11

.5
±6

.1
 

0.
3±

0.
 1 

16
 .0

±1
1.

6 
0.

6±
0.

 2 
18

.0
±8

.6
 

0.
 4=
fc0

. ,1
 

3 .
7±

11
.8

 
0.

 0
±0
. .1

 
Q 

-0
.3

±0
. 1

 
-0

.1
±0

. 1
 

- 0
. 2

±0
. ,1

 
- 0

. 
5±
0.
 .1
 

Ta
bl

e 
2:
 T

he
 s

am
e 

so
lu

ti
on

s 
as
 T

ab
le

 
1 

bu
t 

wi
th

 d
is

ta
nc

e 
30

0<
 r

 <
13

00
 p

c.
 

AL
L 

ST
AR

S 
A-

M 
ST

AR
S 

B3
-B

9 
ST

AR
S 

0-
B2

 S
TA

RS
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

Ν 
12
4 

24
2 

43
 

84
 

25
 

49
 

66
 

12
7 

U 
10

.3
±1

.5
 

0.
 5
±0

. 1
 

14
 . 
8±

2.
7 

0.
6±

0.
 1 

11
.0

±2
.8

 
0.

4±
0.

 ,1
 

8 .
4±

2.
0 

0.
4±

0.
 ,1
 

V 
15

.8
±1

.4
 

0.
 5
±0

. 1
 

12
 .5

±2
.3

 
0.

 6
±0

. 1
 

17
.1

±2
.2

 
0.

 3=
t0
. ,1
 

16
 .3

±2
.0

 
0.

4±
0.

 ,1
 

w 
5.
 5
±2

. 
8 

0.
4±

0.
 1 

11
 .5

±4
.6

 
0.

4±
0.

 1 
6.

0±
7.

5 
0.

3±
0.

 1
 

4 .
 1
±4

.0
 

0.
4±

0.
 ,1
 

κ 
2.

6±
1.

0 
-3

 .0
±1

.8
 

3.
5±

1.
8 

4 
.9

±1
.4

 
lo
 

5.
0±

5.
6 

9 .
5±

6.
0 

-1
.6

±3
.6

 
-0

 .8
±1

5.
9 

A,
Ρ 

10
.6

±2
.5

 
0.

 2
±0

. 1
 

14
 .1

±4
.5

 
0.

2±
0.

 1 
21

.3
±3

.0
 

0.
1±

0.
 1
 

7 .
3±
3.
6 

0.
2±

0.
 ,1
 

Q 
-0

.2
±0

. 0
4 

-0
.2

±0
. 1

 
-0

.2
±0

. 1
 

-0
.2

±0
. 0

5 

239

https://doi.org/10.1017/S0074180900173279 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900173279


Ta
bl

e 
3:
 S

ol
ut

io
ns

 
fo
r 

so
la

r 
mo

ti
on

 a
nd
 g

al
ac

ti
c 

ro
ta

ti
on

 o
f 

st
ar

s 
wi

th
 d

is
ta

nc
e 

70
< 

r 
<3

00
 p

c.
 

Un
it

s:
 k

m/
s 

in
 R

V 
so

lu
ti

on
; 

0"
.0

1 
pe

r 
ce

nt
ur

y 
in
 P

M 
so

lu
ti

on
; 

1 
in
 d

eg
re

es
. 

Er
ro

rs
 a

re
 s

ta
nd

ar
d 

de
vi

at
io

ns
. 

Di
st

an
ce

s:
 
ta

ke
n 

fr
om

 t
ri

go
no

me
tr

ic
 
pa

ra
ll

ax
. 

AL
L 

ST
AR

S 
A-

M 
ST

AR
S 

B3
-B

9 
ST

AR
S 

0-
B2

 S
TA

RS
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

Ν 
74

 
14
3 

53
 

10
7 

17
 

34
 

10
 

20
 

U 
14

.2
±2

.6
 

1.
0±
0.

 .2 
15

.3
±3

.9
 

0.
 6
±0
, .3

 
5 .

 7
±3

.9
 

0.
 9
±0

. ,4
 

18
.6

±5
.3

 
1.

5±
0.

 ,3
 

V 
12

.9
±2

.4
 

0.
 9
±0
. .2

 
10

.6
±2

.8
 

0.
 5
±0

 «
 .2
 

6 .
3±

4.
1 

0.
 6
±0

. ,3
 

21
.5

±5
.6

 
1.
 7
±0
. .3

 
W 

1.
 8d

b3
. 
9 

0.
7±

0.
 .2
 

5 
. 
9±

0.
3 

0.
 8
±0
, .2

 
-3

 . 
1±

8.
0 

0.
7±

0.
 ,3
 

-2
4.

6±
9.

6 
0.

9±
0.

 ,3
 

Κ 
-0

.7
±1

.7
 

-5
.0

±2
.1

 
-2

 .8
±2

.9
 

3.
 5
±4

. 
3 

lo
 

4.
 9±

9.
4 

17
.6

±7
.4

 
-7

 . 
1±

6.
2 

22
.2

±9
0.

4 
A,

Ρ 
51

.1
±1

7.
5 

0.
 6
±0
. ,2

 
60

.1
±2

2.
2 

0.
 5
±0
, .3

 
10
7 .

 2
±2

3.
4 

0.
 7
±0

. ,3
 

7.
9±

36
.3

 
-0

.2
±0

. ,3
 

Q 
-0

. 
3±
0.
 ,1 

-0
.1

±0
. .
2 

0.
1±

0.
 ,3
 

-0
.5

±0
. ,3

 

Ta
bl

e 
4:

 T
he

 s
am

e 
so

lu
ti

on
s 

as
 T

ab
le

 3
 b

ut
 w

it
h 

di
st

an
ce

 3
00

< 
r 

<1
30

0 
pc

. 

AL
L 

ST
AR

S 
A-

M 
ST

AR
S 

B3
-B

9 
ST

AR
S 

0-
B2

 S
TA

RS
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

(R
V)

 
(P

M)
 

Ν 
21
 

42
 

8 
16
 

9 
18
 

6 
12
 

U 
4.

6±
5.

9 
1.

7±
0.

 ,3
 

-4
.6

±1
2.

9 
0.

 8
±0
. ,6

 
1 .

0±
4.

4 
2.

2±
0.

 5 
12

6.
7±

32
.5

 
2.

2±
0.

 ,6
 

V 
12

.1
±3

.6
 

2.
2±

0.
 ,3
 

18
.1

Ü2
.7

 
2.

0±
0.

 ,5
 

13
 . 
6±

6.
8 

1.
2±

0.
 5 

21
.5

±5
.6

 
3.

 6
±0

. ,5
 

W 
11

.7
±7

.8
 

0.
 9
±0

. ,3
 

9.
4±

6.
5 

0.
 2
±0

. ,5
 

27
 .
 6
±1

3.
8 

0.
 9
i0

. 5
 

-7
5.

1±
26

.8
 

1.
2±

0.
 ,4
 

Κ 
7.
 3
±3

.1
 

11
.8

±7
.9

 
6 .

 9±
8.

3 
U 

22
1.

3±
2.

3 
-3

.5
±2

.0
 

30
3 
. 1

^:
13
.0
 

16
8.
3=
fc
l0
.4
 

A  j
 Ρ
 
12

.9
±8

.1
 

-0
.2

±0
. .4

 
3 6

.2
±4

4.
4 

0.
3±

0.
 .7
 

19
 .4

±1
7.

7 
0.

7±
0.

 5 
11

6.
0±

99
.6

 
- 2

. 
1±
0.
 .6
 

Q 
-0

.2
±0

. 3
 

0.
6±

0.
 ,4
 

-0
.2

±0
. 4

 
-1

.4
±0

. 6
 

240

https://doi.org/10.1017/S0074180900173279 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900173279


241 

galactic longitude(deg.) 

0 90 180 270 360 
galactic longitude(deg.) 

REFERENCES 

Fricke,W. and Tsioumis,A. (1975) Astron. Astrophys. 42, 449 
Fricke,W. (1977) Veröffentlichungen Astronomisches Rechen-Institut, 

No.28. 
Hoffleit,E.D. and Warren,W. (1988) The Bright Star Catalogue, 

5th Edition, Yale University Observatory, 
van Altena,W.F., Lee,J.T., and Hoffleit,E.D. (1991) 

The General Catalogue of Trigonometric Stellar Parallaxes, 
Yale University Observatory. 

https://doi.org/10.1017/S0074180900173279 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900173279

