
Occultations table

Observation point: VladimirNebotov
EMail: nebotov@ukr.net
Longitude = 36.287(36◦17′11.5′′) Latitude = 50.047(50◦02′50.8′′)
Maximal Distance = 250.0
Maximal Mv = 14.00
Minimal Duration = 0.5s
Maximal Sun Elevation = 0.0
Minimal drop: 0.5
Minimal probability: 0.0
Minimal probability in nearest point: 0.5
Minimal star elevation: 0.0
Program: LinOccult 2.3.0
Author: Plekhanov Andrey andyplekhanov@gmail.com
Events number: 186

1



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

1
L

in
O

cc
u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
0
1

0
0
:1

9
:1

7
1
3
5
9
1

1
9
9
4

B
C

1
9
.1

1
7
.0

6
4
.0

9
1
2
0

3
.6

3
7
◦
3
3
′ 5

8
′′

4
9
◦
2
1
′ 3

9
′′

1
3
0

1
.8

3
.1

U
C

A
C

4
2
5
3
-1

2
9
3
0
2

1
3
.0

0
1
7
h
4
0
m

4
7
.2

9
7
s

−
3
9
◦
3
1
′ 5

5
.2

8
5
′′

0
.4

1
7
6

1
3
2
.0

-1
5
.4

3
9
.7

2
1
.6

9
8
.8

1
1
9

2
0
1
8
/
0
5
/
0
1

1
9
:2

0
:0

2
2
4
4
7
0

2
0
0
0

S
J
3
1
0

2
1
.9

1
8
.6

6
4
.8

5
1
4
8

1
.7

3
8
◦
1
5
′ 0

6
′′

4
9
◦
3
9
′ 1

1
′′

1
0
7

2
.7

3
.1

U
C

A
C

4
3
3
8
-6

2
4
3
3

1
3
.8

2
1
0
h
5
6
m

1
6
.5

6
3
s

−
2
2
◦
3
5
′ 4

5
.5

9
5
′′

1
4
.9

2
0
1

1
2
8
.1

-1
8
.9

7
1
.8

8
.5

9
6
.6

2
8
3

2
0
1
8
/
0
5
/
0
1

2
2
:2

0
:2

4
9
7
2
1

D
o
ty

5
.5

1
7
.2

2
3
.6

0
8
1

4
.1

3
5
◦
3
1
′ 5

0
′′

4
9
◦
3
0
′ 1

9
′′

2
2
2

1
.6

2
.9

U
C

A
C

4
3
6
9
-1

2
3
1
5
2

1
3
.6

6
1
8
h
1
4
m

2
6
.4

8
0
s

−
1
6
◦
2
3
′ 2

5
.8

0
9
′′

1
3
.9

1
3
8

1
2
7
.5

-2
4
.0

2
9
.4

2
3
.1

9
6
.0

7
6

2
0
1
8
/
0
5
/
0
1

2
2
:3

2
:2

1
4
0
7
5
6

1
9
9
9

T
Q

8
5
.5

1
8
.4

7
4
.8

0
2
1
6

0
.7

3
4
◦
0
3
′ 4

7
′′

4
8
◦
4
5
′ 3

3
′′

2
2
8

0
.5

1
.5

U
C

A
C

4
3
7
4
-7

8
8
6
9

1
3
.6

9
1
6
h
5
9
m

4
4
.4

6
9
s

−
1
5
◦
1
8
′ 5

8
.9

6
0
′′

2
2
.3

1
5
8

1
4
5
.2

-2
3
.5

1
2
.2

2
3
.4

9
6
.2

1
4
8

2
0
1
8
/
0
5
/
0
1

2
3
:4

2
:3

7
4
5
5
9
9

2
0
0
0

D
J
3

6
.0

1
8
.8

8
5
.0

9
1
7
2

2
.3

3
8
◦
2
6
′ 1

1
′′

5
0
◦
4
6
′ 0

6
′′

6
2

0
.8

1
.7

U
C

A
C

4
3
8
8
-9

3
5
0
4

1
3
.8

0
1
8
h
1
9
m

1
8
.6

9
9
s

−
1
2
◦
3
1
′ 1

3
.3

8
6
′′

2
4
.4

1
5
5

1
2
5
.7

-1
8
.8

3
1
.3

2
3
.2

9
6
.1

1
4
2

2
0
1
8
/
0
5
/
0
2

0
1
:1

0
:2

5
1
9
3
6
4

S
e-

m
a
fo

r
9
.5

1
6
.4

3
2
.9

3
1
1
4

1
.2

3
7
◦
5
1
′ 3

9
′′

5
0
◦
1
3
′ 1

6
′′

8
0

1
.9

4
.2

U
C

A
C

4
4
1
0
-6

8
9
2
4

1
3
.5

7
1
7
h
0
6
m

4
2
.7

7
2
s

−
8
◦
1
1
′ 3

0
.6

9
1
′′

3
0
.0

2
0
0

1
4
2
.4

-9
.0

1
5
.2

1
8
.4

9
5
.7

9
1

2
0
1
8
/
0
5
/
0
2

1
8
:4

1
:1

7
7
6
9

T
a
tj

a
n
a

1
0
6
.4

1
5
.6

5
3
.5

8
2
9
2

4
.8

3
3
◦
2
2
′ 1

0
′′

4
8
◦
1
5
′ 0

7
′′

2
2
6

7
.3

2
1
.2

U
C

A
C

4
5
9
2
-4

1
6
5
0

1
2
.1

1
7
h
4
6
m

3
2
.7

8
7
s

2
8
◦
1
7
′ 5

4
.0

2
1
′′

3
9
.9

2
6
8

7
1
.5

-1
4
.8

1
3
9
.0

-5
.2

9
2
.4

1
9
8

2
0
1
8
/
0
5
/
0
2

1
8
:4

9
:1

8
1
7
6
2

R
u
ss

el
l

1
9
.1

1
6
.9

3
5
.4

7
4
9

0
.6

3
6
◦
5
5
′ 2

3
′′

5
0
◦
1
3
′ 1

8
′′

6
7

4
.3

4
.5

U
C

A
C

4
5
6
0
-2

9
5
6
1

1
1
.4

7
6
h
2
7
m

3
3
.8

5
5
s

2
1
◦
5
0
′ 4

8
.8

2
0
′′

2
1
.4

2
7
9

5
4
.3

-1
5
.6

1
5
7
.4

-4
.0

9
2
.4

1
6
8

2
0
1
8
/
0
5
/
0
2

1
9
:4

6
:5

2
1
6
9
8

C
h
ri

st
o
p
h
e

2
5
.0

1
6
.9

0
3
.2

6
8
0

1
.1

3
7
◦
0
4
′ 5

4
′′

5
0
◦
3
3
′ 4

0
′′

4
5

5
.7

6
.6

U
C

A
C

4
5
5
9
-4

4
6
5
9

1
3
.7

0
8
h
0
7
m

3
0
.6

1
3
s

2
1
◦
3
6
′ 1

3
.8

8
3
′′

2
8
.0

2
7
1

7
7
.3

-2
0
.8

1
3
4
.7

3
.7

9
2
.2

1
5
1

2
0
1
8
/
0
5
/
0
2

2
0
:1

9
:1

5
1
3
5
5
5

1
9
9
2

J
B

2
7
.9

1
7
.0

6
3
.7

5
1
2
2

0
.7

3
5
◦
1
5
′ 3

2
′′

4
9
◦
1
0
′ 5

5
′′

2
1
7

1
.5

3
.1

U
C

A
C

4
3
7
2
-7

2
8
3
3

1
3
.3

5
1
5
h
5
6
m

3
8
.5

9
6
s

−
1
5
◦
4
0
′ 5

3
.7

7
3
′′

1
6
.6

1
4
2

1
6
1
.2

-2
2
.8

1
4
.3

7
.7

9
2
.1

1
0
2

2
0
1
8
/
0
5
/
0
2

2
1
:2

7
:0

9
4
6
6
6

D
ie

tz
9
.1

1
4
.8

0
4
.4

2
2
2
4

0
.7

3
9
◦
2
1
′ 3

5
′′

4
9
◦
4
1
′ 4

6
′′

1
0
0

0
.0

5
.9

U
C

A
C

4
3
3
4
-6

8
4
3
9

1
0
.4

0
1
3
h
3
5
m

5
0
.7

7
0
s

−
2
3
◦
1
7
′ 3

0
.2

4
3
′′

1
5
.6

1
9
4

1
6
3
.2

-2
4
.7

4
7
.2

1
4
.7

9
1
.8

6
2

2
0
1
8
/
0
5
/
0
3

0
0
:1

3
:4

1
5
8
1
8

1
9
8
9

R
C

1
7
.9

1
7
.3

4
4
.0

2
9
1

2
.0

3
6
◦
0
9
′ 4

0
′′

5
0
◦
5
1
′ 4

5
′′

3
5
4

2
.1

3
.2

U
C

A
C

4
3
9
0
-1

0
4
1
4
6

1
3
.3

4
1
8
h
5
0
m

5
7
.8

4
7
s

−
1
2
◦
1
1
′ 1

6
.0

9
4
′′

2
4
.9

1
5
6

1
1
9
.1

-1
5
.4

2
6
.5

2
1
.2

9
1
.2

1
0
0

2
0
1
8
/
0
5
/
0
3

0
0
:4

3
:1

8
3
6
2
7
5

2
0
0
0

A
O

1
3
8

6
.0

1
8
.0

5
6
.9

2
6
0

0
.7

3
6
◦
3
4
′ 0

4
′′

4
9
◦
3
2
′ 2

9
′′

1
6
0

1
.7

1
.9

U
C

A
C

4
3
6
9
-7

7
1
4
3

1
1
.1

4
1
6
h
3
9
m

0
8
.9

6
7
s

−
1
6
◦
2
0
′ 3

4
.0

0
2
′′

2
1
.8

1
9
9

1
5
1
.2

-1
2
.1

6
.6

2
0
.5

9
1
.1

1
3
0

2
0
1
8
/
0
5
/
0
3

0
1
:5

7
:0

2
3
9
8
6

R
o
zh

k
ov

sk
ij

9
.5

1
6
.9

2
4
.1

7
5
1

5
.0

3
6
◦
2
3
′ 5

7
′′

5
0
◦
3
0
′ 0

0
′′

9
3
.5

4
.0

U
C

A
C

4
3
1
8
-1

5
4
3
1
7

1
2
.7

7
1
8
h
1
2
m

0
4
.7

7
6
s

−
2
6
◦
3
5
′ 2

6
.3

5
7
′′

1
2
.5

1
9
2

1
2
9
.6

-2
.4

1
6
.7

1
6
.4

9
0
.8

9
5

2
0
1
8
/
0
5
/
0
3

1
9
:3

5
:0

0
6
9
8
2

1
9
9
3

U
A

3
9
.5

1
6
.2

3
4
.5

8
1
8
3

0
.8

3
4
◦
5
1
′ 4

6
′′

4
8
◦
4
1
′ 3

0
′′

2
1
4

0
.6

4
.1

U
C

A
C

4
4
0
1
-5

9
0
4
5

1
1
.6

6
1
5
h
0
3
m

0
2
.2

8
7
s

−
9
◦
5
3
′ 3

9
.6

4
4
′′

2
3
.2

1
4
3

1
7
2
.3

-1
9
.6

4
0
.2

-5
.7

8
6
.3

9
4

2
0
1
8
/
0
5
/
0
3

2
0
:3

1
:0

4
1
6
3
3
5

5
0
5
8

T
-

2
5
.2

1
7
.2

9
6
.4

4
4
2

0
.6

3
5
◦
4
2
′ 5

0
′′

4
9
◦
5
6
′ 5

7
′′

2
5
5

1
.9

2
.1

U
C

A
C

4
3
4
8
-6

9
4
5
8

1
0
.8

5
1
3
h
3
4
m

2
8
.6

1
8
s

−
2
0
◦
2
7
′ 2

1
.1

2
4
′′

1
9
.6

1
8
2

1
6
3
.1

-2
3
.1

5
8
.8

1
.8

8
6
.1

1
0
1

2
0
1
8
/
0
5
/
0
3

2
0
:4

9
:1

4
9
2
7

R
a
ti

s-
b

o
n
a

6
7
.5

1
5
.4

2
2
.9

1
1
2
8

2
.5

3
8
◦
0
2
′ 1

1
′′

5
0
◦
1
7
′ 5

9
′′

7
7

1
2
.1

1
6
.3

U
C

A
C

4
6
1
4
-4

1
7
6
1

1
2
.5

9
7
h
4
9
m

3
0
.8

1
7
s

3
2
◦
4
1
′ 5

1
.6

6
0
′′

2
2
.7

2
9
4

7
0
.5

-2
3
.7

1
5
0
.0

4
.1

8
6
.0

1
6
4

2
0
1
8
/
0
5
/
0
3

2
1
:1

4
:2

4
7
3
4
4
4

2
0
0
2

N
R

1
2

5
.5

1
9
.2

5
5
.5

7
1
4

0
.6

3
6
◦
1
4
′ 3

1
′′

5
0
◦
1
0
′ 1

0
′′

3
4
7

1
.3

1
.3

U
C

A
C

4
4
5
6
-6

5
9
6
3

1
3
.6

8
1
7
h
2
1
m

3
4
.7

9
1
s

1
◦
0
0
′ 5

8
.5

8
2
′′

2
8
.6

1
2
8

1
3
7
.3

-2
4
.3

2
2
.0

7
.1

8
5
.9

1
6
7

2
0
1
8
/
0
5
/
0
4

0
1
:3

6
:2

1
5
3
9
0

H
u
ic

h
im

-
in

g

6
.6

1
6
.4

7
3
.3

0
2
3
0

1
.0

3
4
◦
0
9
′ 2

4
′′

5
1
◦
3
7
′ 0

5
′′

3
1
9

0
.0

3
.8

U
C

A
C

4
4
1
4
-6

9
2
9
1

1
3
.2

3
1
7
h
2
8
m

3
4
.4

2
3
s

−
7
◦
1
9
′ 2

9
.0

1
2
′′

3
0
.2

2
0
3

1
3
8
.8

-5
.1

1
4
.7

1
9
.0

8
4
.6

6
9

2
0
1
8
/
0
5
/
0
4

1
8
:4

9
:3

0
1
3
2
0
5

1
9
9
7

G
B

1
9

5
.2

1
6
.4

2
4
.4

4
9
2

0
.9

3
7
◦
1
4
′ 1

8
′′

5
0
◦
3
6
′ 1

7
′′

4
8

1
.2

3
.2

U
C

A
C

4
3
6
8
-7

7
2
5
5

1
2
.0

0
1
6
h
2
6
m

3
1
.0

5
4
s

−
1
6
◦
2
8
′ 3

8
.8

1
7
′′

2
.3

1
1
9

1
5
5
.9

-1
5
.2

3
0
.4

-2
0
.2

7
9
.5

6
4



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

2
L

in
O

cc
u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
0
4

1
9
:3

2
:4

5
1
6
1
3
4

1
9
9
9

X
E

1
0
0

8
.7

1
8
.5

1
5
.0

1
8
3

1
.3

3
5
◦
0
7
′ 2

5
′′

4
9
◦
5
9
′ 1

2
′′

2
6
5

2
.0

2
.3

U
C

A
C

4
5
4
6
-5

0
1
6
8

1
3
.5

1
1
0
h
4
3
m

4
9
.9

5
5
s

1
9
◦
0
2
′ 3

8
.9

9
7
′′

5
0
.5

2
3
0

1
1
0
.8

-1
9
.2

1
2
2
.1

-1
3
.6

7
9
.1

1
4
8

2
0
1
8
/
0
5
/
0
4

2
2
:1

1
:3

0
1
8
1

E
u
ch

a
ri

s
1
0
6
.0

1
3
.8

0
0
.8

5
3
3

1
4
.3

3
6
◦
3
3
′ 4

4
′′

5
0
◦
1
7
′ 0

3
′′

3
7

2
6
.8

2
7
.5

U
C

A
C

4
4
3
9
-7

5
3
5
3

1
3
.6

1
1
8
h
1
1
m

1
0
.2

9
7
s

−
2
◦
2
3
′ 4

3
.4

6
5
′′

2
7
.1

1
3
3

1
2
7
.9

-2
3
.4

1
9
.6

7
.5

7
8
.4

1
5
1

2
0
1
8
/
0
5
/
0
4

2
3
:3

3
:3

2
2
7
8
2
8

1
9
9
4

A
Y

2
6
.0

1
9
.1

4
6
.1

3
6

0
.7

3
6
◦
2
1
′ 0

7
′′

5
0
◦
0
1
′ 0

2
′′

1
2
6

1
.7

1
.7

U
C

A
C

4
3
4
4
-1

9
2
4
6
4

1
3
.0

2
2
0
h
1
3
m

1
2
.0

3
6
s

−
2
1
◦
2
3
′ 4

4
.6

3
9
′′

5
.7

1
3
4

1
0
3
.5

-1
8
.7

2
0
.7

1
5
.1

7
7
.9

1
4
1

2
0
1
8
/
0
5
/
0
5

1
6
:5

4
:5

1
1
6
8
9
8

1
9
9
8

D
J
1
0

6
.6

1
8
.1

2
5
.3

9
2
3
6

0
.8

3
4
◦
5
2
′ 3

0
′′

4
8
◦
0
8
′ 1

3
′′

2
0
5

0
.3

2
.2

U
C

A
C

4
4
1
8
-5

6
3
6
4

1
2
.7

4
1
2
h
4
4
m

0
8
.4

3
5
s

−
6
◦
3
1
′ 3

3
.4

1
2
′′

2
4
.9

1
3
8

1
4
7
.8

-0
.5

9
6
.3

-4
4
.9

7
2
.0

1
1
8

2
0
1
8
/
0
5
/
0
5

1
7
:0

7
:1

8
3
3
1

E
th

er
id

g
ea

7
4
.9

1
4
.7

9
2
.5

1
9
7

8
.5

3
5
◦
5
0
′ 1

6
′′

4
9
◦
1
3
′ 2

0
′′

1
9
9

1
7
.4

2
3
.1

U
C

A
C

4
4
3
5
-5

6
5
9
5

1
2
.4

0
1
2
h
3
3
m

3
2
.0

9
9
s

−
3
◦
1
1
′ 2

7
.9

6
6
′′

3
0
.3

1
4
3

1
4
4
.1

-2
.2

1
0
0
.1

-4
3
.1

7
1
.9

1
2
7

2
0
1
8
/
0
5
/
0
5

1
7
:1

7
:2

5
1
3
0
4

A
ro

sa
4
1
.9

1
5
.5

8
3
.2

3
9
8

1
.3

3
7
◦
1
2
′ 2

1
′′

5
0
◦
4
2
′ 2

6
′′

4
2

7
.5

8
.5

U
C

A
C

4
6
0
2
-3

3
7
5
3

1
2
.4

0
6
h
3
2
m

3
4
.9

5
7
s

3
0
◦
1
3
′ 4

3
.0

0
6
′′

4
1
.0

2
7
0

5
2
.5

-3
.6

1
6
5
.1

-4
1
.7

7
1
.8

1
9
7

2
0
1
8
/
0
5
/
0
5

1
7
:2

0
:2

4
4
6
0

S
ca

n
ia

2
1
.8

1
6
.4

9
3
.3

2
2
6
0

0
.7

3
4
◦
4
1
′ 3

6
′′

4
7
◦
5
7
′ 4

3
′′

2
0
6

1
.6

5
.0

U
C

A
C

4
5
4
5
-3

3
6
3
7

1
3
.2

2
6
h
4
6
m

4
8
.4

3
4
s

1
8
◦
5
8
′ 4

9
.5

9
4
′′

3
4
.8

2
5
8

5
6
.3

-4
.1

1
7
1
.6

-4
1
.2

7
1
.8

1
7
4

2
0
1
8
/
0
5
/
0
5

1
7
:4

9
:4

7
6
8
6
2

V
ir

-
g
il
io

m
a
rc

o
n

1
8
.2

1
7
.4

2
4
.4

0
1
5
8

0
.6

3
4
◦
5
2
′ 0

9
′′

4
8
◦
5
8
′ 1

1
′′

2
2
0

2
.2

2
.6

U
C

A
C

4
6
1
8
-3

8
4
2
3

1
3
.0

4
6
h
4
8
m

5
9
.1

7
0
s

3
3
◦
2
7
′ 2

3
.2

5
0
′′

4
0
.5

2
7
6

5
6
.1

-8
.0

1
6
4
.8

-3
6
.8

7
1
.6

2
7
9

2
0
1
8
/
0
5
/
0
5

1
9
:3

5
:5

4
1
2
8
5

J
u
li
et

ta
4
0
.8

1
6
.7

2
6
.5

4
1
8

1
.3

3
6
◦
1
4
′ 1

9
′′

5
0
◦
1
2
′ 1

6
′′

3
4
9

8
.6

8
.6

U
C

A
C

4
5
7
1
-3

7
0
6
1

1
0
.1

8
7
h
0
2
m

2
5
.3

3
1
s

2
4
◦
0
8
′ 0

1
.5

1
3
′′

1
9
.3

2
8
5

5
9
.2

-1
9
.1

1
7
3
.1

-2
0
.3

7
1
.0

1
8
8

2
0
1
8
/
0
5
/
0
5

2
0
:2

3
:4

2
3
0
7
7

H
en

d
er

-
so

n
9
.5

1
5
.4

4
2
.2

2
1
8
4

0
.9

3
8
◦
0
7
′ 2

7
′′

5
1
◦
1
2
′ 5

2
′′

4
5

0
.3

5
.0

U
C

A
C

4
3
5
3
-7

2
3
2
7

1
3
.3

7
1
4
h
5
8
m

4
8
.2

6
7
s

−
1
9
◦
2
9
′ 2

7
.3

1
3
′′

1
8
.6

1
6
1

1
7
6
.2

-2
2
.2

6
2
.9

-1
3
.0

7
0
.7

7
7

2
0
1
8
/
0
5
/
0
5

2
1
:4

0
:3

0
2
4
8
0
4
8

2
0
0
4

H
D

7
0

1
1
.0

2
0
.2

7
6
.7

5
2
4
2

0
.6

3
4
◦
3
0
′ 1

6
′′

4
8
◦
1
2
′ 5

0
′′

2
1
2

0
.9

1
.1

U
C

A
C

4
4
8
9
-7

3
2
0
4

1
3
.5

2
1
8
h
0
2
m

0
7
.4

2
7
s

7
◦
4
0
′ 5

0
.8

7
6
′′

3
3
.4

1
2
2

1
2
6
.8

-2
3
.7

3
5
.4

-1
.9

7
0
.3

4
0
8

2
0
1
8
/
0
5
/
0
5

2
2
:4

6
:1

5
5
9
1
1

1
9
8
9

W
O

7
5
.2

1
6
.2

8
2
.5

3
7
8

0
.7

3
6
◦
0
6
′ 3

2
′′

4
9
◦
2
1
′ 1

4
′′

1
8
9

1
.6

3
.2

U
C

A
C

4
3
8
7
-6

6
0
5
1

1
3
.8

6
1
5
h
2
9
m

5
1
.0

8
7
s

−
1
2
◦
3
8
′ 4

8
.5

9
8
′′

2
6
.9

1
9
0

1
6
9
.8

-2
1
.7

5
8
.6

6
.4

6
9
.9

6
6

2
0
1
8
/
0
5
/
0
5

2
3
:1

3
:4

0
4
4
0
3

K
u
n
i-

h
a
ru

6
.0

1
7
.8

0
4
.6

8
1
7
7

0
.7

3
4
◦
4
6
′ 4

7
′′

4
8
◦
4
7
′ 2

6
′′

2
1
8

0
.4

2
.6

U
C

A
C

4
3
3
0
-1

9
8
0
1
0

1
3
.1

3
2
0
h
0
0
m

3
3
.2

5
4
s

−
2
4
◦
0
2
′ 2

4
.6

9
6
′′

3
.0

1
3
4

1
0
7
.8

-2
0
.0

7
.2

9
.4

6
9
.7

9
1

2
0
1
8
/
0
5
/
0
6

0
1
:1

6
:4

9
1
0
0
4
7

1
9
8
6

Q
K

2
6
.0

1
7
.6

2
4
.6

9
1
2
8

1
.2

3
4
◦
4
1
′ 1

0
′′

5
0
◦
3
4
′ 2

2
′′

2
9
7

1
.0

2
.7

U
C

A
C

4
4
2
4
-1

0
0
7
3
5

1
2
.9

4
1
9
h
0
0
m

1
3
.1

1
2
s

−
5
◦
2
3
′ 2

2
.1

7
2
′′

3
4
.5

1
7
3

1
1
8
.1

-7
.2

1
7
.3

1
8
.8

6
9
.0

8
9

2
0
1
8
/
0
5
/
0
6

1
8
:2

5
:0

7
5
3
7
1

1
9
8
7

V
G

1
1
1
.0

1
8
.1

3
4
.9

6
1
3
8

2
.2

3
4
◦
2
2
′ 4

4
′′

5
0
◦
1
4
′ 5

1
′′

2
7
9

1
.9

2
.8

U
C

A
C

4
4
1
9
-5

2
9
9
3

1
3
.1

8
1
1
h
0
0
m

2
3
.8

4
1
s

−
6
◦
1
4
′ 1

6
.1

5
8
′′

3
2
.9

1
9
4

1
2
2
.1

-1
2
.0

1
3
1
.7

-3
7
.8

6
2
.7

1
5
5

2
0
1
8
/
0
5
/
0
6

2
3
:3

4
:1

2
7
2
4

H
a
p
a
g

5
.8

1
8
.7

6
4
.8

0
3
6

0
.9

3
6
◦
4
3
′ 4

7
′′

5
0
◦
1
1
′ 3

3
′′

6
3

1
.9

2
.0

U
C

A
C

4
4
0
5
-1

0
3
3
7
5

1
3
.9

7
1
9
h
0
0
m

4
0
.1

1
7
s

−
9
◦
0
5
′ 3

3
.1

1
2
′′

2
5
.3

1
4
6

1
1
9
.8

-1
8
.1

2
2
.5

7
.6

6
0
.7

1
1
7

2
0
1
8
/
0
5
/
0
6

2
3
:3

8
:5

1
3
5
9
1
8

1
9
9
9

J
L

9
9

6
.0

1
8
.5

1
5
.4

3
1
0

1
.3

3
6
◦
2
2
′ 4

7
′′

5
0
◦
0
7
′ 0

4
′′

4
0

1
.9

1
.9

U
C

A
C

4
3
5
6
-1

7
8
2
6
5

1
3
.0

9
1
9
h
0
8
m

2
1
.0

3
1
s

−
1
8
◦
4
9
′ 5

5
.2

2
5
′′

1
5
.9

1
4
9

1
1
9
.9

-1
7
.7

1
8
.3

8
.2

6
0
.4

1
2
4

2
0
1
8
/
0
5
/
0
7

0
0
:0

1
:2

6
7
7
9
2

1
9
9
5

W
Z

3
8
.7

1
6
.3

9
2
.5

4
1
4
0

1
.5

3
8
◦
0
1
′ 1

3
′′

5
0
◦
3
8
′ 2

0
′′

6
2

0
.9

4
.3

U
C

A
C

4
3
2
0
-2

1
4
5
5
9

1
3
.9

6
1
9
h
1
8
m

1
0
.2

2
9
s

−
2
6
◦
0
5
′ 0

6
.5

2
5
′′

1
0
.0

1
5
5

1
1
8
.6

-1
5
.6

1
7
.4

1
0
.7

6
0
.3

8
0

2
0
1
8
/
0
5
/
0
7

0
1
:5

0
:0

2
4
8
3

S
ep

p
in

a
6
9
.6

1
4
.1

3
1
.3

8
1
9
8

7
.2

3
8
◦
5
1
′ 2

4
′′

4
9
◦
2
5
′ 2

6
′′

1
1
1

7
.9

1
8
.2

U
C

A
C

4
4
5
0
-1

1
6
7
5
1

1
3
.1

1
1
9
h
4
3
m

5
2
.1

0
3
s

0
◦
−

2
′ 2

3
.1

1
2
′′

3
9
.7

1
7
1

1
0
7
.0

-2
.4

2
1
.7

1
9
.5

5
9
.8

1
5
1

2
0
1
8
/
0
5
/
0
7

1
7
:3

7
:4

5
6
3
5
9

D
u
b
in

in
1
7
.4

1
6
.6

2
3
.3

0
2
4
4

3
.1

3
9
◦
4
1
′ 4

2
′′

5
0
◦
1
6
′ 4

8
′′

8
4

1
.6

3
.8

U
C

A
C

4
5
4
1
-5

1
1
1
4

1
3
.3

7
1
1
h
2
7
m

0
9
.7

5
1
s

1
8
◦
1
1
′ 0

8
.2

8
9
′′

5
8
.1

1
7
0

1
1
7
.5

-5
.9

1
4
5
.6

-4
9
.1

5
3
.5

1
8
3



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

3
L

in
O

cc
u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
0
7

2
0
:0

3
:2

4
1
6
9
5
4

1
9
9
8

K
T

4
8

6
.3

1
9
.4

0
5
.4

7
6
8

0
.5

3
7
◦
1
1
′ 1

4
′′

5
0
◦
1
4
′ 6

0
′′

7
1

1
.5

1
.6

U
C

A
C

4
5
8
5
-4

4
8
8
2

1
3
.9

3
9
h
4
3
m

4
7
.7

9
4
s

2
6
◦
5
2
′ 0

2
.5

4
1
′′

4
1
.4

2
6
4

9
2
.2

-2
0
.5

1
6
6
.9

-2
8
.3

5
2
.6

1
5
8

2
0
1
8
/
0
5
/
0
7

2
0
:0

4
:0

0
4
0
7
5
6

1
9
9
9

T
Q

8
5
.5

1
8
.3

6
7
.0

2
4
4

0
.6

3
6
◦
4
8
′ 0

9
′′

5
0
◦
1
5
′ 3

9
′′

5
7

1
.4

1
.5

U
C

A
C

4
3
7
6
-7

9
2
2
2

1
1
.3

4
1
6
h
5
6
m

4
5
.6

1
9
s

−
1
4
◦
5
0
′ 3

7
.2

3
5
′′

1
1
.1

1
3
0

1
5
1
.4

-2
0
.6

5
9
.9

-2
8
.2

5
2
.6

1
4
5

2
0
1
8
/
0
5
/
0
7

2
0
:1

8
:1

5
2
8
2
6

A
h
ti

3
6
.7

1
5
.4

3
1
.8

2
1
0
5

2
.8

3
6
◦
4
9
′ 4

8
′′

5
0
◦
5
5
′ 2

9
′′

2
2

8
.1

1
1
.2

U
C

A
C

4
3
2
1
-7

8
1
9
9

1
3
.8

4
1
5
h
2
0
m

0
9
.1

6
2
s

−
2
5
◦
5
7
′ 0

5
.2

0
9
′′

1
1
.3

1
5
9

1
6
9
.5

-2
1
.4

7
9
.9

-2
6
.0

5
2
.5

1
3
0

2
0
1
8
/
0
5
/
0
7

2
2
:3

6
:4

3
1
6
5
5
6

1
9
9
1

V
Q

1
6
.3

1
7
.4

1
3
.7

0
1
5
3

2
.4

3
8
◦
2
0
′ 2

8
′′

5
0
◦
2
6
′ 5

4
′′

7
3

0
.6

3
.0

U
C

A
C

4
3
2
9
-1

3
2
2
1
5

1
3
.7

4
1
8
h
1
7
m

3
4
.9

2
2
s

−
2
4
◦
1
2
′ 5

9
.2

4
3
′′

1
0
.2

1
5
0

1
3
3
.1

-2
1
.6

4
1
.7

-4
.6

5
1
.4

8
4

2
0
1
8
/
0
5
/
0
8

0
1
:5

2
:3

3
4
6
2
5
4

2
0
0
1

H
B

3
6

5
.0

1
9
.3

7
6
.2

0
1
6
6

0
.7

3
3
◦
5
7
′ 4

9
′′

5
0
◦
0
1
′ 0

9
′′

2
6
9

0
.7

1
.3

U
C

A
C

4
3
9
3
-1

0
9
5
7
4

1
3
.1

7
1
9
h
0
6
m

3
5
.8

5
1
s

−
1
1
◦
2
8
′ 0

3
.3

1
0
′′

2
8
.6

1
8
4

1
1
9
.9

-1
.8

3
2
.3

1
8
.9

5
0
.3

1
4
9

2
0
1
8
/
0
5
/
0
8

2
0
:0

6
:4

6
1
8
0
8

B
el

le
ro

p
h
o
n

1
5
.4

1
7
.0

3
3
.1

0
2
4
4

1
.7

3
9
◦
0
5
′ 4

7
′′

4
8
◦
4
9
′ 5

2
′′

1
2
4

0
.7

5
.0

U
C

A
C

4
3
2
3
-1

0
8
6
5
1

1
3
.9

9
1
7
h
1
9
m

1
1
.3

6
0
s

−
2
5
◦
2
9
′ 2

4
.2

7
8
′′

0
.1

1
3
2

1
4
7
.0

-2
0
.5

6
5
.3

-3
2
.7

4
3
.0

1
2
3

2
0
1
8
/
0
5
/
0
8

2
0
:1

4
:1

8
0

2
0
1
0

P
W

4
5

6
.3

1
8
.4

8
5
.3

0
1
4
0

0
.6

3
4
◦
3
3
′ 1

5
′′

4
9
◦
2
8
′ 1

2
′′

2
4
3

1
.0

2
.2

U
C

A
C

4
3
3
5
-9

2
3
8
8

1
3
.1

9
1
7
h
0
4
m

3
2
.2

3
9
s

−
2
3
◦
1
1
′ 1

2
.6

0
6
′′

4
.7

1
3
5

1
5
0
.6

-2
0
.9

6
8
.9

-3
1
.5

4
3
.0

1
1
2

2
0
1
8
/
0
5
/
0
8

2
1
:5

3
:0

5
2
5
2

C
le

m
en

ti
n
a

6
9
.3

1
4
.4

3
5
.6

3
4
0

5
.4

3
5
◦
5
1
′ 5

0
′′

4
9
◦
4
8
′ 4

3
′′

2
2
9

3
9
.8

5
3
.8

U
C

A
C

4
3
9
0
-6

5
9
3
9

8
.8

1
1
5
h
5
2
m

1
5
.2

2
1
s

−
1
2
◦
0
2
′ 5

8
.0

9
6
′′

2
7
.8

1
7
2

1
6
6
.9

-2
2
.8

8
8
.8

-1
6
.1

4
2
.3

4
7

2
0
1
8
/
0
5
/
0
8

2
3
:2

2
:5

2
2
8
9
7
3

2
0
0
1

K
N

4
2

5
.8

1
7
.5

9
4
.5

9
1
2
1

0
.6

3
4
◦
5
3
′ 0

8
′′

4
9
◦
2
7
′ 0

7
′′

2
3
6

1
.1

2
.2

U
C

A
C

4
3
6
5
-7

6
8
2
8

1
3
.0

2
1
6
h
3
6
m

3
1
.3

5
1
s

−
1
7
◦
0
4
′ 0

6
.8

4
5
′′

2
2
.9

1
8
5

1
5
7
.5

-1
8
.5

7
8
.0

-2
.2

4
1
.7

1
0
3

2
0
1
8
/
0
5
/
0
8

2
3
:5

9
:3

6
2
8
3
6

S
o
b

o
le

v
1
7
.4

1
6
.1

9
2
.5

0
2
5

3
.9

3
6
◦
2
4
′ 3

0
′′

4
9
◦
5
0
′ 2

2
′′

1
5
9

4
.7

4
.8

U
C

A
C

4
2
7
6
-2

0
4
0
4
0

1
3
.8

1
1
9
h
1
5
m

4
8
.1

1
8
s

−
3
4
◦
5
7
′ 2

4
.0

3
1
′′

2
.0

1
5
9

1
2
1
.4

-1
5
.3

4
3
.5

3
.1

4
1
.3

1
4
5

2
0
1
8
/
0
5
/
0
9

0
0
:1

9
:0

5
6
0
8
4

B
a
sc

o
m

9
.1

1
7
.4

6
3
.5

5
8
8

1
.4

3
5
◦
1
0
′ 0

2
′′

4
9
◦
4
3
′ 1

2
′′

2
4
6

2
.4

3
.4

U
C

A
C

4
4
7
7
-8

4
2
0
6

1
3
.9

5
1
8
h
3
9
m

0
4
.8

9
1
s

5
◦
2
3
′ 4

7
.5

0
9
′′

4
4
.4

1
6
3

1
2
1
.9

-1
3
.3

5
4
.3

5
.9

4
1
.3

1
0
7

2
0
1
8
/
0
5
/
0
9

1
7
:3

8
:5

6
3
8
6
1
6

2
0
0
0

A
S
1
4
5

6
.6

1
8
.7

4
8
.1

1
1
5
1

0
.8

3
6
◦
1
6
′ 5

7
′′

5
1
◦
2
4
′ 1

7
′′

3
6
0

1
.1

1
.9

U
C

A
C

4
4
6
6
-4

8
0
8
1

1
0
.6

3
1
2
h
4
5
m

0
2
.7

5
0
s

3
◦
1
0
′ 5

9
.5

7
9
′′

3
9
.5

1
5
0

1
3
9
.7

-5
.7

1
4
7
.7

-5
0
.6

3
4
.4

1
4
0

2
0
1
8
/
0
5
/
0
9

1
7
:5

4
:0

7
1
0
3
7

D
av

id
-

w
ei

ll
a

6
.6

1
6
.8

5
4
.1

0
1
9
1

0
.6

3
7
◦
3
0
′ 2

2
′′

4
8
◦
3
1
′ 2

3
′′

1
5
3

0
.2

3
.2

U
C

A
C

4
3
7
6
-7

5
0
5
6

1
2
.7

8
1
6
h
0
5
m

4
6
.4

4
1
s

−
1
4
◦
5
7
′ 0

1
.3

1
5
′′

1
.4

1
1
5

1
6
5
.3

-7
.6

9
5
.0

-4
9
.8

3
4
.4

8
2

2
0
1
8
/
0
5
/
0
9

2
0
:2

8
:4

0
8
9
4
6

Y
o
sh

im
-

it
su

8
.7

1
7
.6

6
4
.8

3
1
9

1
.0

3
6
◦
3
3
′ 1

1
′′

5
0
◦
0
1
′ 5

4
′′

9
5

2
.9

2
.9

U
N

K
N

O
W

N
U

N
-

K
N

O
W

N

1
2
.8

5
1
7
h
1
6
m

3
9
.4

7
1
s

−
2
0
◦
1
5
′ 5

7
.9

0
4
′′

7
.9

1
3
5

1
4
9
.0

-2
1
.3

7
8
.8

-3
3
.3

3
3
.4

1
1
8

2
0
1
8
/
0
5
/
0
9

2
0
:3

0
:0

4
1
1
1
4

L
o
rr

a
in

e
6
2
.2

1
4
.7

9
2
.1

2
1
1
8

4
.6

3
7
◦
2
4
′ 1

1
′′

5
0
◦
5
0
′ 1

1
′′

4
2

1
2
.6

1
9
.3

U
C

A
C

4
4
1
1
-5

8
0
9
8

1
2
.8

3
1
4
h
3
4
m

0
2
.9

4
8
s

−
7
◦
5
3
′ 3

2
.3

3
2
′′

3
1
.9

1
7
2

1
6
7
.7

-2
1
.4

1
1
9
.9

-3
3
.1

3
3
.3

1
2
7

2
0
1
8
/
0
5
/
0
9

2
1
:0

5
:0

5
3
9
6
6
5
0

2
0
0
2

E
E

5
1

6
.9

2
1
.1

9
8
.5

5
8
5

0
.8

3
6
◦
4
7
′ 4

8
′′

5
0
◦
4
4
′ 2

9
′′

2
5

0
.7

0
.8

U
C

A
C

4
3
5
5
-1

2
9
9
6
8

1
2
.6

4
1
8
h
1
5
m

4
2
.8

3
0
s

−
1
9
◦
1
1
′ 4

1
.1

1
2
′′

6
.2

1
3
0

1
3
5
.1

-2
2
.5

6
5
.4

-2
8
.0

3
3
.1

3
6
0

2
0
1
8
/
0
5
/
0
9

2
1
:5

3
:4

7
1
0
1
1
2

1
9
9
2

O
P

1
1
1
.0

1
7
.3

1
4
.3

4
2
0
6

1
.6

3
8
◦
2
0
′ 0

4
′′

5
1
◦
2
2
′ 1

5
′′

4
5

0
.9

3
.5

U
C

A
C

4
3
7
6
-1

3
3
1
5
8

1
2
.9

9
1
8
h
3
8
m

0
5
.0

5
3
s

−
1
4
◦
5
0
′ 3

0
.0

3
4
′′

1
3
.1

1
3
3

1
2
9
.2

-2
2
.5

6
0
.7

-2
0
.5

3
2
.8

1
2
4

2
0
1
8
/
0
5
/
1
0

0
0
:3

2
:0

3
1
5
3
3
6

1
9
9
3

U
C

3
5
.0

1
9
.1

8
6
.1

1
1
1
3

1
.1

3
6
◦
3
6
′ 5

0
′′

4
9
◦
0
3
′ 0

5
′′

1
6
8

1
.1

1
.6

U
C

A
C

4
3
2
7
-1

4
0
7
4
9

1
3
.0

7
1
8
h
2
2
m

0
6
.9

7
3
s

−
2
4
◦
4
0
′ 3

0
.3

6
7
′′

1
5
.3

1
7
7

1
3
4
.0

-1
1
.6

6
5
.6

4
.2

3
1
.7

1
2
7

2
0
1
8
/
0
5
/
1
0

0
0
:5

7
:5

8
6
8
9
4
0

2
0
0
2

P
B

1
1
6

6
.3

1
8
.5

1
4
.5

7
4
8

0
.8

3
6
◦
5
5
′ 0

3
′′

5
0
◦
1
1
′ 4

1
′′

7
0

1
.7

1
.7

U
C

A
C

4
3
5
9
-1

0
1
5
1
3

1
3
.9

6
1
7
h
3
4
m

4
6
.2

1
9
s

−
1
8
◦
2
2
′ 5

2
.2

3
8
′′

2
0
.4

1
9
5

1
4
4
.8

-8
.6

7
7
.1

8
.0

3
1
.6

1
4
4

2
0
1
8
/
0
5
/
1
0

1
7
:4

8
:1

5
3
1
3

C
h
a
ld

a
ea

9
6
.3

1
1
.9

5
1
.6

1
2
6
6

9
.4

3
5
◦
1
3
′ 4

8
′′

4
7
◦
4
5
′ 3

3
′′

1
9
7

0
.1

4
9
.9

U
C

A
C

4
4
4
0
-5

9
9
9
1

1
0
.6

3
1
5
h
2
7
m

1
1
.7

8
4
s

−
2
◦
0
0
′ 0

2
.5

9
4
′′

1
7
.2

1
1
5

1
6
3
.7

-6
.7

1
1
9
.4

-4
7
.2

2
5
.3

7
2



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

4
L

in
O

cc
u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
1
0

2
2
:0

6
:1

7
1
3
0
2
7

G
ee

r-
a
er

ts
6
.0

1
7
.2

8
4
.7

7
2
1

0
.8

3
6
◦
0
3
′ 3

4
′′

4
9
◦
5
5
′ 5

7
′′

2
3
2

2
.1

2
.2

U
C

A
C

4
3
4
1
-8

7
0
3
3

1
2
.5

2
1
7
h
0
1
m

3
8
.2

1
4
s

−
2
1
◦
4
8
′ 3

7
.7

2
5
′′

1
6
.3

1
6
2

1
5
3
.4

-2
1
.9

9
5
.5

-2
2
.3

2
3
.7

1
1
1

2
0
1
8
/
0
5
/
1
0

2
2
:3

8
:0

1
4
7
8
7
8

2
0
0
0

F
K

2
5

5
.0

1
9
.2

3
5
.4

4
1
6
2

0
.8

3
7
◦
5
9
′ 5

8
′′

5
1
◦
0
0
′ 4

4
′′

4
9

0
.7

1
.4

U
C

A
C

4
3
9
1
-8

7
1
3
0

1
3
.8

0
1
8
h
1
6
m

5
4
.7

6
7
s

−
1
1
◦
5
5
′ 1

3
.0

3
6
′′

2
2
.9

1
4
8

1
3
4
.6

-2
0
.8

7
8
.9

-1
7
.4

2
3
.5

1
4
5

2
0
1
8
/
0
5
/
1
1

0
1
:2

2
:1

3
7
6
4
0
2

2
0
0
0

F
Z

1
2

6
.0

1
7
.6

5
4
.1

0
1
6
7

0
.8

3
8
◦
3
2
′ 1

5
′′

4
9
◦
3
9
′ 2

5
′′

1
0
5

0
.6

2
.3

U
C

A
C

4
2
9
4
-1

4
2
0
6
6

1
3
.5

7
1
7
h
5
8
m

4
2
.6

2
2
s

−
3
1
◦
1
3
′ 2

3
.8

6
1
′′

7
.6

1
9
4

1
3
9
.7

-5
.3

8
3
.7

8
.2

2
2
.4

1
0
2

2
0
1
8
/
0
5
/
1
1

1
9
:0

2
:2

9
6
7
0
8
3

2
0
0
0

A
W

3
4

6
.3

1
8
.6

6
5
.1

1
1
4
8

0
.6

3
7
◦
1
4
′ 4

4
′′

5
1
◦
1
3
′ 5

4
′′

2
7

1
.0

1
.9

U
C

A
C

4
4
1
2
-5

5
2
0
8

1
3
.5

6
1
3
h
2
8
m

1
7
.7

1
7
s

−
7
◦
3
6
′ 1

4
.1

7
5
′′

3
1
.8

1
6
8

1
5
2
.4

-1
4
.8

1
5
9
.8

-4
2
.3

1
6
.4

1
3
5

2
0
1
8
/
0
5
/
1
1

2
0
:3

8
:3

7
1
8
6
1
3
8

2
0
0
1

T
K

2
0
6

7
.6

2
1
.0

3
9
.7

3
1
8
0

0
.5

3
7
◦
1
2
′ 4

7
′′

5
1
◦
3
3
′ 0

6
′′

2
2

0
.8

0
.9

U
C

A
C

4
5
0
7
-4

8
5
1
6

1
1
.3

1
9
h
1
7
m

5
7
.0

2
2
s

1
1
◦
1
9
′ 3

6
.0

0
1
′′

1
7
.6

2
6
7

8
7
.5

-2
1
.2

1
3
3
.6

-3
5
.9

1
5
.9

3
4
2

2
0
1
8
/
0
5
/
1
1

2
1
:1

1
:3

8
4
9
3
4
9

1
9
9
8

W
W

6
5
.0

1
8
.0

0
5
.4

5
1
6
4

0
.7

3
5
◦
2
9
′ 5

6
′′

4
8
◦
4
0
′ 1

4
′′

2
0
0

0
.5

2
.1

U
C

A
C

4
3
6
4
-1

6
1
4
7
0

1
2
.5

6
1
9
h
0
6
m

0
9
.3

6
3
s

−
1
7
◦
1
4
′ 0

2
.5

5
9
′′

3
.1

1
2
2

1
2
4
.9

-2
2
.0

7
8
.9

-3
2
.3

1
5
.8

9
4

2
0
1
8
/
0
5
/
1
1

2
2
:0

2
:3

3
1
9
6
8
4

1
9
9
9

R
L

1
9
6

8
.7

1
7
.3

7
3
.5

1
3
8

0
.8

3
5
◦
4
9
′ 3

5
′′

4
9
◦
5
2
′ 5

9
′′

2
4
1

2
.7

2
.8

U
C

A
C

4
3
3
0
-7

0
2
6
2

1
3
.9

0
1
3
h
4
7
m

4
6
.3

2
4
s

−
2
4
◦
0
3
′ 4

3
.6

9
5
′′

1
1
.5

2
0
7

1
5
9
.0

-2
1
.8

1
4
7
.0

-2
5
.8

1
5
.5

1
2
4

2
0
1
8
/
0
5
/
1
1

2
3
:2

8
:0

9
7
4
3
5
1

1
9
9
8

V
T

5
4

6
.3

1
7
.1

6
6
.5

0
1
3
1

1
.1

3
4
◦
3
4
′ 2

9
′′

4
9
◦
3
8
′ 4

9
′′

2
5
0

1
.0

2
.8

U
C

A
C

4
2
8
8
-1

3
1
0
3
2

1
0
.6

6
1
7
h
2
9
m

1
9
.2

5
7
s

−
3
2
◦
2
4
′ 2

9
.6

1
7
′′

7
.6

1
7
6

1
4
6
.4

-1
7
.3

1
0
1
.2

-1
3
.3

1
5
.1

8
8

2
0
1
8
/
0
5
/
1
1

2
3
:4

1
:3

6
4
3
9
5

D
a
n
b
ri

tt
9
.1

1
6
.9

0
4
.9

4
7
6

0
.9

3
7
◦
0
8
′ 0

3
′′

5
0
◦
2
7
′ 3

6
′′

5
3

2
.5

3
.1

U
C

A
C

4
4
0
3
-6

6
4
7
9

1
1
.9

7
1
6
h
2
9
m

4
6
.9

8
9
s

−
9
◦
3
0
′ 2

4
.6

2
8
′′

2
9
.4

1
9
6

1
5
9
.8

-1
6
.2

1
1
8
.7

-1
1
.2

1
5
.0

1
1
6

2
0
1
8
/
0
5
/
1
2

0
0
:4

8
:2

5
2
4
4
0
5

2
0
0
0

A
T

1
9
7

6
.0

1
8
.7

0
6
.3

2
2
1
9

0
.6

3
4
◦
0
7
′ 5

9
′′

4
8
◦
3
9
′ 4

6
′′

2
2
5

0
.5

1
.7

U
C

A
C

4
3
9
8
-6

9
5
1
5

1
2
.3

8
1
7
h
1
8
m

5
3
.2

9
3
s

−
1
0
◦
3
3
′ 0

0
.2

4
7
′′

2
7
.4

2
0
0

1
4
9
.0

-9
.3

1
0
7
.2

-0
.6

1
4
.6

1
3
8

2
0
1
8
/
0
5
/
1
2

0
0
:5

7
:3

2
2
6
4
0
8
9

2
0
0
9

S
J
2
5
6

6
.6

2
1
.2

0
8
.0

5
2
1

0
.8

3
5
◦
5
9
′ 5

5
′′

5
0
◦
0
3
′ 1

5
′′

2
7
2

0
.7

0
.7

U
C

A
C

4
2
9
1
-1

9
4
9
5
1

1
3
.1

5
1
8
h
3
6
m

0
0
.9

6
4
s

−
3
1
◦
4
9
′ 4

2
.8

8
3
′′

8
.2

1
8
1

1
3
2
.7

-8
.2

8
8
.1

0
.8

1
4
.5

3
9
1

2
0
1
8
/
0
5
/
1
2

0
1
:0

0
:2

7
8
0
2
9

M
il
t-

th
o
m

p
so

n
1
0
.0

1
8
.0

2
4
.4

3
6
9

1
.0

3
6
◦
5
7
′ 4

8
′′

4
9
◦
3
6
′ 3

8
′′

1
3
5

2
.4

2
.7

U
C

A
C

4
3
0
0
-1

3
2
8
9
2

1
3
.6

1
1
7
h
3
0
m

4
0
.0

6
5
s

−
3
0
◦
0
1
′ 2

1
.5

3
0
′′

8
.4

1
9
6

1
4
6
.8

-7
.8

1
0
2
.2

1
.3

1
4
.5

1
4
6

2
0
1
8
/
0
5
/
1
2

2
1
:2

7
:1

8
5
6
0
3

R
a
u
su

-
d
a
k
e

2
4
.0

1
7
.0

2
4
.1

0
1
9
7

1
1
.2

3
4
◦
5
7
′ 1

8
′′

4
8
◦
3
0
′ 1

5
′′

2
0
9

2
.9

5
.5

U
C

A
C

4
3
6
8
-1

7
4
7
3
6

1
2
.9

4
1
9
h
3
1
m

1
8
.8

8
1
s

−
1
6
◦
3
5
′ 1

0
.5

1
4
′′

2
.9

1
2
0

1
1
9
.8

-2
1
.9

8
6
.0

-3
1
.3

8
.9

1
7
5

2
0
1
8
/
0
5
/
1
3

0
1
:2

8
:2

1
2
4
7
5
4

Z
el

ly
fr

y
5
.0

1
7
.8

9
4
.7

5
8
1

0
.6

3
7
◦
1
2
′ 2

1
′′

4
9
◦
3
7
′ 1

2
′′

1
2
6

1
.5

2
.2

U
C

A
C

4
3
2
8
-1

0
3
9
7
7

1
3
.1

6
1
7
h
2
2
m

0
2
.0

3
7
s

−
2
4
◦
3
1
′ 5

3
.6

4
4
′′

1
1
.3

2
0
6

1
5
0
.6

-4
.1

1
1
8
.6

1
.8

7
.7

9
0

2
0
1
8
/
0
5
/
1
3

0
1
:4

7
:4

5
1
2
8
1
7

F
ed

er
-

ic
a

6
.3

1
8
.3

0
5
.2

7
1
1
5

0
.8

3
6
◦
0
0
′ 1

4
′′

4
9
◦
0
1
′ 5

7
′′

1
9
0

1
.3

1
.9

U
C

A
C

4
3
5
3
-1

0
3
9
2
1

1
3
.0

4
1
7
h
3
7
m

0
5
.6

1
4
s

−
1
9
◦
3
5
′ 0

0
.1

1
8
′′

1
5
.7

2
0
9

1
4
7
.2

-1
.4

1
1
5
.9

4
.9

7
.6

1
2
9

2
0
1
8
/
0
5
/
1
3

0
1
:5

5
:0

5
2
4
6
2
5

1
9
8
0

P
C

3
5
.8

1
7
.6

5
6
.7

1
2
3
8

0
.7

3
9
◦
3
6
′ 1

1
′′

4
9
◦
5
3
′ 5

5
′′

9
4

0
.1

2
.5

U
C

A
C

4
2
9
6
-2

1
9
4
7
0

1
0
.9

5
1
9
h
0
9
m

0
0
.0

1
6
s

−
3
0
◦
4
9
′ 4

3
.6

5
2
′′

8
.9

1
8
7

1
2
6
.7

-0
.4

9
4
.8

6
.1

7
.6

9
0

2
0
1
8
/
0
5
/
1
3

2
1
:1

4
:5

6
9
3
1
7

1
9
8
8

R
O

4
8
.3

1
8
.0

1
4
.7

6
9
0

0
.7

3
5
◦
3
7
′ 2

2
′′

4
9
◦
2
1
′ 4

6
′′

2
1
2

2
.0

2
.4

U
C

A
C

4
4
1
7
-6

5
8
5
4

1
3
.2

7
1
6
h
4
6
m

3
1
.9

7
5
s

−
6
◦
4
5
′ 2

9
.6

8
2
′′

2
9
.3

1
5
1

1
5
6
.3

-2
1
.6

1
3
9
.7

-3
1
.3

3
.6

1
3
6

2
0
1
8
/
0
5
/
1
3

2
2
:0

3
:3

0
3
8
9
3

D
e-

L
a
et

er
7
.9

1
5
.6

6
3
.4

5
1
7
2

0
.7

3
4
◦
0
9
′ 1

5
′′

4
9
◦
2
0
′ 5

9
′′

2
4
3

0
.2

4
.6

U
C

A
C

4
4
9
5
-6

6
2
6
9

1
2
.2

6
1
6
h
3
5
m

2
9
.1

3
4
s

8
◦
5
6
′ 2

5
.3

0
4
′′

4
8
.3

1
6
5

1
4
7
.1

-2
1
.3

1
3
9
.3

-2
8
.0

3
.5

6
8

2
0
1
8
/
0
5
/
1
3

2
2
:1

7
:1

5
1
4
5
4
7
8

2
0
0
5

T
C

8
6

5
.5

2
0
.9

6
7
.4

4
1
3
1

0
.6

3
5
◦
0
2
′ 4

6
′′

4
9
◦
1
1
′ 2

5
′′

2
2
3

0
.7

0
.8

U
C

A
C

4
3
5
9
-1

5
9
1
1
0

1
3
.5

2
1
8
h
3
8
m

2
1
.2

2
7
s

−
1
8
◦
2
1
′ 1

1
.5

2
3
′′

1
4
.2

1
4
4

1
3
3
.5

-2
0
.9

1
1
3
.2

-2
6
.8

3
.5

2
8
0

2
0
1
8
/
0
5
/
1
3

2
2
:2

7
:0

3
4
7
4
1

L
es

k
ov

1
1
.0

1
7
.2

1
3
.6

1
1
0
2

1
.3

3
5
◦
4
9
′ 3

2
′′

4
9
◦
1
1
′ 0

9
′′

1
9
9

2
.5

3
.5

U
C

A
C

4
3
3
4
-9

8
0
2
6

1
3
.6

4
1
7
h
1
7
m

2
7
.3

0
7
s

−
2
3
◦
2
1
′ 3

8
.2

0
0
′′

1
5
.6

1
6
6

1
5
2
.6

-2
0
.5

1
3
1
.7

-2
5
.9

3
.4

1
2
4



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

5
L

in
O

cc
u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
1
3

2
3
:0

0
:0

3
1
0
5
0
4

D
o
g
a

7
.6

1
7
.6

7
3
.8

3
6
7

0
.8

3
5
◦
5
8
′ 0

9
′′

5
0
◦
3
6
′ 5

8
′′

3
4
0

2
.2

2
.7

U
C

A
C

4
3
2
5
-9

9
7
5
2

1
3
.8

7
1
7
h
0
7
m

1
9
.6

4
0
s

−
2
5
◦
0
2
′ 3

3
.9

2
1
′′

1
4
.9

1
7
6

1
5
4
.7

-1
8
.8

1
3
3
.9

-2
2
.4

3
.3

1
1
3

2
0
1
8
/
0
5
/
1
3

2
3
:0

5
:2

8
3
9
2
1
9
8

2
0
0
9

S
T

2
4
5

6
.6

2
1
.2

5
7
.4

1
5
1

0
.8

3
5
◦
4
5
′ 3

6
′′

4
9
◦
4
4
′ 1

3
′′

2
2
7

0
.8

0
.8

U
C

A
C

4
4
1
4
-9

4
2
6
3

1
3
.8

4
1
8
h
4
8
m

1
9
.0

9
5
s

−
7
◦
1
8
′ 5

3
.6

9
9
′′

2
7
.9

1
4
9

1
2
8
.7

-1
8
.5

1
1
0
.6

-2
1
.8

3
.3

3
2
8

2
0
1
8
/
0
5
/
1
3

2
3
:4

6
:0

8
3
7
1
2

K
ra

ft
1
5
.8

1
7
.1

4
4
.2

5
2
3
8

3
.1

3
9
◦
1
5
′ 1

8
′′

5
1
◦
0
3
′ 3

4
′′

6
2

1
.1

4
.4

U
C

A
C

4
3
0
6
-2

7
5
0
7
5

1
2
.9

1
1
9
h
4
7
m

3
0
.7

1
1
s

−
2
8
◦
5
5
′ 2

6
.9

6
6
′′

6
.1

1
5
2

1
1
9
.1

-1
5
.3

9
8
.5

-1
6
.8

3
.2

1
4
4

2
0
1
8
/
0
5
/
1
4

0
0
:2

4
:0

3
4
4
4
9
6

1
9
9
8

X
M

5
7
.6

1
9
.1

0
6
.4

3
1
6
1

0
.7

3
7
◦
2
5
′ 0

8
′′

4
8
◦
4
8
′ 2

7
′′

1
5
0

1
.1

1
.9

U
C

A
C

4
4
1
2
-1

2
9
7
3
5

1
2
.6

7
2
0
h
5
7
m

5
7
.1

0
2
s

−
7
◦
3
9
′ 2

9
.2

7
6
′′

2
2
.6

1
3
6

9
8
.1

-1
1
.6

7
9
.6

-1
1
.7

3
.1

1
6
2

2
0
1
8
/
0
5
/
1
4

0
0
:3

9
:1

2
6
2
4
9

J
en

n
if

er
8
.3

1
6
.1

2
3
.1

6
1
4
2

0
.5

3
4
◦
1
9
′ 1

2
′′

4
9
◦
5
3
′ 0

3
′′

2
6
3

0
.5

5
.0

U
C

A
C

4
4
8
7
-9

0
7
7
6

1
3
.0

2
1
8
h
5
3
m

3
2
.1

1
4
s

7
◦
1
4
′ 4

2
.4

3
9
′′

4
7
.2

1
7
2

1
2
1
.9

-9
.9

1
0
8
.1

-9
.5

3
.1

6
6

2
0
1
8
/
0
5
/
1
4

0
1
:4

0
:0

4
1
0
9
7

V
ic

ia
2
1
.1

1
4
.9

4
1
.5

3
1
3
8

5
.9

3
5
◦
1
2
′ 5

8
′′

5
1
◦
0
5
′ 1

0
′′

3
2
7

1
.6

1
2
.4

U
C

A
C

4
3
4
6
-1

6
3
8
0
7

1
3
.7

2
1
8
h
4
8
m

4
0
.5

0
0
s

−
2
0
◦
5
3
′ 2

7
.3

1
9
′′

1
8
.5

1
9
1

1
3
1
.6

-2
.3

1
1
2
.7

-0
.4

2
.9

6
7

2
0
1
8
/
0
5
/
1
4

1
7
:1

4
:0

0
5
2
9

P
re

zi
o
sa

3
2
.0

1
5
.9

2
3
.3

8
9
3

0
.8

3
5
◦
1
9
′ 5

8
′′

4
9
◦
2
8
′ 5

6
′′

2
2
7

5
.3

5
.8

U
C

A
C

4
5
9
9
-3

2
9
0
2

1
2
.5

9
6
h
2
9
m

1
1
.9

4
4
s

2
9
◦
4
0
′ 1

5
.2

3
9
′′

3
4
.9

2
7
6

4
3
.2

-1
.3

5
4
.3

-1
2
.4

1
.0

2
1
9

2
0
1
8
/
0
5
/
1
4

1
8
:2

0
:1

4
2
6
5

A
n
n
a

2
3
.7

1
7
.5

3
4
.5

9
2
4
3

0
.6

3
3
◦
0
7
′ 2

4
′′

4
9
◦
1
7
′ 5

3
′′

2
5
0

2
.1

5
.2

U
C

A
C

4
6
5
2
-3

4
6
1
9

1
2
.9

6
5
h
4
2
m

4
4
.5

6
1
s

4
0
◦
2
0
′ 3

4
.0

8
2
′′

2
5
.3

3
0
3

3
6
.6

-9
.7

4
7
.6

-2
0
.0

0
.9

1
8
3

2
0
1
8
/
0
5
/
1
4

2
0
:5

0
:0

6
5
5
6
2
5

2
0
0
2

T
F

1
9
6

5
.0

1
8
.2

5
6
.1

5
1
9
4

0
.7

3
7
◦
5
8
′ 1

0
′′

5
1
◦
2
5
′ 5

2
′′

3
8

0
.3

1
.9

U
C

A
C

4
3
8
8
-9

8
9
6
6

1
2
.1

1
1
8
h
3
1
m

0
0
.5

3
9
s

−
1
2
◦
3
1
′ 3

8
.0

4
7
′′

1
0
.5

1
2
4

1
3
5
.0

-2
0
.9

1
2
7
.8

-2
8
.4

0
.7

1
0
5

2
0
1
8
/
0
5
/
1
4

2
2
:3

6
:0

1
1
5
2
5
8

A
lfi

l-
ip

en
k
o

7
.9

1
7
.7

9
3
.9

0
9
3

1
.6

3
7
◦
0
8
′ 0

3
′′

5
0
◦
4
1
′ 1

2
′′

4
0

1
.9

2
.6

U
C

A
C

4
3
0
6
-1

8
4
3
4
1

1
3
.9

2
1
8
h
0
5
m

2
9
.7

7
2
s

−
2
8
◦
5
2
′ 1

5
.9

3
5
′′

8
.5

1
5
9

1
4
2
.3

-1
9
.9

1
3
4
.0

-2
5
.1

0
.6

1
2
3

2
0
1
8
/
0
5
/
1
4

2
2
:4

6
:0

0
4
9
4
4

K
o
-

zl
ov

sk
ij

7
.2

1
7
.7

4
3
.9

1
2
3
7

1
.7

3
8
◦
3
6
′ 0

6
′′

5
1
◦
3
5
′ 4

2
′′

4
4

0
.2

2
.7

U
C

A
C

4
3
2
3
-1

6
2
6
9
6

1
3
.8

6
1
8
h
2
0
m

4
4
.4

2
8
s

−
2
5
◦
2
4
′ 3

8
.7

1
3
′′

1
1
.5

1
5
7

1
3
9
.1

-1
9
.4

1
3
1
.3

-2
4
.4

0
.6

1
0
6

2
0
1
8
/
0
5
/
1
4

2
3
:1

7
:3

1
5
1
7
7
7

2
0
0
1

M
G

8
7
.6

1
9
.0

2
6
.3

5
3
5

1
.3

3
6
◦
4
0
′ 5

3
′′

5
0
◦
1
4
′ 2

2
′′

5
3

1
.8

1
.9

U
C

A
C

4
4
0
3
-1

2
2
8
9
2

1
2
.6

8
1
9
h
4
2
m

1
1
.9

7
8
s

−
9
◦
2
9
′ 4

6
.3

6
4
′′

2
2
.3

1
4
0

1
1
7
.5

-1
7
.4

1
1
1
.5

-2
1
.8

0
.6

1
6
1

2
0
1
8
/
0
5
/
1
4

2
3
:5

6
:1

8
1
3
3
0
4
5

2
0
0
3

B
H

7
3

5
.2

1
9
.1

9
5
.3

0
2
2
0

1
.3

3
7
◦
3
4
′ 3

1
′′

4
8
◦
1
5
′ 2

4
′′

1
5
5

0
.5

1
.3

U
C

A
C

4
4
2
3
-9

3
6
0
5

1
3
.9

0
1
8
h
4
5
m

3
3
.8

2
3
s

−
5
◦
3
0
′ 2

4
.0

5
0
′′

3
3
.4

1
6
4

1
2
9
.7

-1
4
.2

1
2
5
.2

-1
7
.9

0
.5

1
6
7

2
0
1
8
/
0
5
/
1
5

0
1
:1

4
:5

2
4
6
1
0
2

2
0
0
1

F
R

9
5
.2

1
9
.1

7
5
.6

5
1
6
8

1
.4

3
3
◦
5
8
′ 2

3
′′

4
9
◦
4
9
′ 0

8
′′

2
6
1

0
.7

1
.5

U
C

A
C

4
3
5
6
-1

8
3
1
3
6

1
3
.5

3
1
9
h
1
9
m

2
5
.9

4
9
s

−
1
8
◦
5
6
′ 4

5
.8

9
9
′′

2
1
.1

1
7
8

1
2
5
.1

-5
.4

1
1
9
.1

-8
.2

0
.5

1
4
2

2
0
1
8
/
0
5
/
1
5

0
1
:3

1
:1

0
4
7
9
4

B
o
g
a
rd

6
.0

1
6
.7

6
4
.5

9
2
4
5

1
.0

3
8
◦
0
7
′ 3

0
′′

5
1
◦
5
4
′ 5

6
′′

3
2

0
.0

3
.3

U
C

A
C

4
3
7
9
-8

6
7
9
0

1
2
.1

9
1
7
h
3
7
m

0
6
.7

0
1
s

−
1
4
◦
1
5
′ 3

0
.3

1
8
′′

2
1
.4

2
0
9

1
4
8
.4

-3
.3

1
4
3
.8

-6
.0

0
.4

7
3

2
0
1
8
/
0
5
/
1
5

0
1
:4

1
:0

4
1
1
4
7

S
ta

v
ro

p
o
-

li
s

1
7
.4

1
3
.5

6
0
.6

2
8
7

5
.7

3
5
◦
1
2
′ 0

6
′′

5
0
◦
2
4
′ 4

8
′′

2
9
8

3
.2

1
3
.6

U
C

A
C

4
3
2
8
-1

6
9
6
1
0

1
3
.8

4
1
8
h
3
8
m

3
7
.1

3
6
s

−
2
4
◦
2
8
′ 2

2
.3

8
5
′′

1
4
.5

1
9
4

1
3
5
.1

-1
.9

1
2
8
.9

-4
.6

0
.5

5
1

2
0
1
8
/
0
5
/
1
5

1
9
:0

7
:4

8
1
2
0
3

N
a
n
n
a

3
5
.2

1
6
.7

9
5
.1

4
1
2
0

2
.9

3
5
◦
2
2
′ 3

3
′′

5
0
◦
5
7
′ 1

1
′′

3
2
7

7
.0

1
0
.2

U
C

A
C

4
3
5
5
-8

8
2
6
7

1
1
.6

6
1
7
h
1
1
m

2
5
.0

8
6
s

−
1
9
◦
1
0
′ 2

4
.3

5
8
′′

2
.4

1
2
4

1
5
5
.9

-1
4
.4

1
6
0
.2

-1
5
.6

0
.3

1
3
8

2
0
1
8
/
0
5
/
1
5

2
1
:0

1
:2

5
8
9
8
4
1

2
0
0
2

C
M

4
1

1
1
.0

2
0
.0

1
8
.2

9
1
5
3

1
.2

3
5
◦
3
7
′ 1

7
′′

4
8
◦
4
4
′ 3

8
′′

1
9
8

1
.3

1
.4

U
C

A
C

4
4
1
6
-1

1
0
0
1
7

1
1
.7

2
1
8
h
5
5
m

5
0
.5

8
9
s

−
6
◦
5
4
′ 0

7
.7

8
6
′′

1
3
.9

1
1
9

1
2
8
.5

-2
0
.9

1
3
4
.8

-2
3
.5

0
.4

3
0
2

2
0
1
8
/
0
5
/
1
5

2
1
:3

9
:0

4
4
7
0
5
6

1
9
9
8

X
P

7
5
.5

1
8
.8

9
6
.3

2
2
3
0

0
.8

3
8
◦
2
9
′ 5

3
′′

5
1
◦
3
3
′ 5

9
′′

4
3

0
.4

1
.6

U
C

A
C

4
3
8
2
-1

2
2
0
7
6

1
2
.5

7
1
8
h
4
5
m

2
1
.9

1
8
s

−
1
3
◦
4
0
′ 0

2
.2

8
3
′′

1
4
.4

1
3
3

1
3
2
.9

-2
1
.2

1
3
9
.1

-2
4
.4

0
.4

1
4
1

2
0
1
8
/
0
5
/
1
5

2
3
:3

0
:1

6
1
3
9
8
0

N
eu

h
a
u
se

r
6
.3

1
6
.7

7
2
.9

0
2
4
6

1
.0

3
3
◦
0
8
′ 5

9
′′

4
9
◦
1
0
′ 5

2
′′

2
4
7

0
.0

3
.2

U
C

A
C

4
3
8
7
-8

5
6
2
7

1
3
.9

5
1
7
h
5
1
m

2
5
.1

9
1
s

−
1
2
◦
3
8
′ 0

3
.1

0
4
′′

2
7
.3

1
7
4

1
4
5
.4

-1
6
.2

1
5
3
.0

-2
1
.4

0
.5

7
8



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

6
L

in
O

cc
u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
1
6

0
0
:3

1
:1

9
2
5
3
2
7

1
9
9
9

J
B

6
3

5
.5

1
6
.5

6
2
.8

6
2
2
1

0
.6

3
3
◦
4
9
′ 5

0
′′

5
1
◦
1
6
′ 3

0
′′

3
0
8

0
.0

3
.1

U
C

A
C

4
3
4
5
-8

5
7
5
7

1
3
.7

8
1
6
h
5
3
m

3
9
.5

6
8
s

−
2
1
◦
0
3
′ 3

8
.9

4
6
′′

1
5
.8

2
0
4

1
6
0
.3

-1
0
.4

1
6
7
.2

-1
6
.5

0
.6

7
1

2
0
1
8
/
0
5
/
1
6

1
8
:3

6
:3

9
7
7
7

G
u
te

m
-

b
er

g
a

6
5
.6

1
5
.7

5
2
.7

5
2
1
0

2
.1

3
7
◦
4
5
′ 5

0
′′

5
1
◦
4
1
′ 2

6
′′

3
0

7
.3

1
4
.6

U
C

A
C

4
5
3
3
-4

2
5
1
2

1
3
.0

9
7
h
3
5
m

3
2
.4

8
0
s

1
6
◦
2
8
′ 2

9
.9

7
4
′′

2
1
.5

2
7
0

5
7
.5

-1
1
.1

3
9
.7

-2
.6

2
.4

1
7
8

2
0
1
8
/
0
5
/
1
6

2
2
:0

7
:4

4
4
8
3
3

M
eg

es
8
5
.7

1
6
.4

2
2
.8

9
1
8
4

7
.8

3
8
◦
1
9
′ 0

9
′′

4
9
◦
0
2
′ 3

8
′′

1
2
8

9
.6

1
1
.8

U
N

K
N

O
W

N
U

N
-

K
N

O
W

N

1
3
.6

0
1
8
h
4
2
m

5
5
.4

5
1
s

−
1
5
◦
5
0
′ 5

3
.9

5
8
′′

1
6
.2

1
4
2

1
3
4
.9

-2
0
.5

1
5
4
.8

-2
0
.8

3
.0

2
8
9

2
0
1
8
/
0
5
/
1
6

2
3
:2

7
:4

4
2
7
5
5
0

2
0
0
0

J
C

2
4

6
.3

1
8
.3

4
4
.6

1
1
0
3

0
.8

3
5
◦
1
3
′ 0

7
′′

4
9
◦
2
5
′ 4

6
′′

2
2
8

1
.5

2
.1

U
C

A
C

4
3
4
2
-1

2
8
1
9
5

1
3
.7

4
1
8
h
1
7
m

3
1
.8

1
2
s

−
2
1
◦
3
6
′ 2

9
.6

7
1
′′

1
7
.7

1
6
9

1
4
1
.7

-1
6
.2

1
6
1
.8

-2
1
.1

3
.2

1
1
8

2
0
1
8
/
0
5
/
1
7

0
0
:0

2
:1

4
3
9
3
6

E
ls

t
8
.3

1
6
.3

1
3
.8

6
9
3

2
.4

3
7
◦
3
4
′ 5

6
′′

5
0
◦
0
6
′ 2

7
′′

8
6

2
.0

4
.5

U
C

A
C

4
3
5
7
-1

7
6
5
6
8

1
2
.4

8
1
9
h
0
9
m

1
6
.2

7
6
s

−
1
8
◦
4
7
′ 0

0
.1

7
0
′′

1
9
.9

1
6
4

1
2
9
.3

-1
3
.2

1
4
9
.9

-1
9
.9

3
.3

7
3

2
0
1
8
/
0
5
/
1
7

0
1
:1

8
:4

6
1
9
0
1
5

2
0
0
0

R
X

7
7

6
.9

1
8
.1

0
4
.3

3
2
4
2

0
.6

3
3
◦
3
3
′ 0

8
′′

5
1
◦
2
1
′ 2

6
′′

3
0
7

0
.3

2
.3

U
C

A
C

4
4
1
4
-1

3
6
2
4
7

1
3
.7

9
2
0
h
3
8
m

3
7
.0

0
3
s

−
7
◦
1
2
′ 2

3
.6

6
9
′′

3
0
.6

1
5
8

1
0
5
.4

-4
.5

1
2
7
.1

-1
4
.9

3
.5

1
1
9

2
0
1
8
/
0
5
/
1
7

1
7
:1

6
:3

3
8
0
1
8

1
9
9
0

S
W

6
.3

1
5
.9

9
2
.2

3
6
1

0
.7

3
6
◦
3
7
′ 4

0
′′

4
9
◦
3
2
′ 3

6
′′

1
5
7

2
.4

3
.6

U
C

A
C

4
3
9
1
-6

6
7
5
7

1
3
.9

0
1
6
h
0
6
m

1
7
.5

9
3
s

−
1
1
◦
5
0
′ 1

0
.2

7
3
′′

2
.9

1
1
2

1
6
9
.7

-1
.1

1
5
4
.6

1
9
.0

7
.0

7
0

2
0
1
8
/
0
5
/
1
8

2
2
:0

8
:5

3
6
1
6
7
4

2
0
0
0

Q
X

1
2
1

5
.2

1
8
.7

5
4
.9

0
7
0

0
.7

3
6
◦
5
6
′ 5

1
′′

5
0
◦
3
0
′ 3

2
′′

4
3

1
.5

1
.7

U
C

A
C

4
3
2
2
-1

5
9
8
2
1

1
3
.8

6
1
8
h
1
9
m

2
7
.2

6
8
s

−
2
5
◦
4
6
′ 5

4
.9

5
1
′′

9
.8

1
5
3

1
4
3
.2

-2
0
.0

1
6
8
.9

-1
0
.9

1
5
.9

1
2
3

2
0
1
8
/
0
5
/
1
9

0
1
:2

0
:5

2
4
2
8
8

T
o
k
y
-

o
te

ch
1
5
.8

1
5
.7

0
2
.0

0
1
2
1

1
.4

3
4
◦
3
8
′ 1

5
′′

4
9
◦
4
7
′ 4

4
′′

2
5
7

3
.0

6
.3

U
C

A
C

4
2
8
5
-1

2
2
2
5
3

1
3
.8

9
1
7
h
1
2
m

3
8
.4

4
3
s

−
3
3
◦
0
3
′ 2

0
.3

4
8
′′

1
.4

2
0
9

1
5
5
.8

-3
.9

1
5
0
.9

-1
9
.4

1
7
.2

1
0
0

2
0
1
8
/
0
5
/
1
9

1
8
:1

0
:1

9
4
9
3
6

B
u
ta

k
ov

6
.6

1
6
.9

0
4
.2

2
2
4
8

0
.6

3
4
◦
5
5
′ 2

9
′′

4
8
◦
0
0
′ 0

7
′′

2
0
3

0
.0

3
.1

U
C

A
C

4
4
1
2
-5

8
9
8
1

1
2
.7

0
1
5
h
0
8
m

1
6
.0

4
6
s

−
7
◦
4
6
′ 0

7
.6

3
5
′′

2
2
.3

1
3
6

1
6
5
.1

-7
.5

1
1
0
.0

2
9
.3

2
3
.8

8
6

2
0
1
8
/
0
5
/
1
9

2
1
:0

4
:0

2
7
7
1
5

L
eo

n
id

a
ro

si
n
o

7
.9

1
6
.9

1
4
.4

9
1
4
3

1
.0

3
7
◦
0
0
′ 5

5
′′

5
1
◦
1
4
′ 3

2
′′

2
1

1
.1

3
.3

U
C

A
C

4
4
5
2
-6

6
2
4
3

1
2
.4

4
1
7
h
3
0
m

4
0
.2

1
1
s

0
◦
1
8
′ 5

4
.3

7
6
′′

3
3
.1

1
4
0

1
4
7
.3

-2
0
.1

1
3
8
.0

3
.2

2
5
.0

9
5

2
0
1
8
/
0
5
/
1
9

2
1
:2

5
:1

2
4
5
7
3
8

2
0
0
0

H
Y

1
9

7
.6

1
8
.9

7
5
.6

8
1
1
8

1
.0

3
5
◦
2
6
′ 3

5
′′

4
9
◦
0
8
′ 3

8
′′

2
1
1

1
.5

1
.9

U
C

A
C

4
4
2
3
-1

1
1
7
0
5

1
3
.2

9
1
9
h
0
6
m

2
9
.5

0
5
s

−
5
◦
2
6
′ 4

0
.8

4
9
′′

1
9
.0

1
2
4

1
2
9
.1

-2
0
.3

1
6
0
.4

0
.3

2
5
.1

1
5
6

2
0
1
8
/
0
5
/
1
9

2
1
:4

5
:4

5
9
7
1
6
3

1
9
9
9

V
O

1
8
6

5
.8

1
8
.2

6
5
.0

6
5
3

0
.8

3
5
◦
3
2
′ 5

6
′′

5
0
◦
0
1
′ 3

9
′′

2
6
8

1
.7

1
.9

U
C

A
C

4
3
1
0
-2

1
5
2
4
3

1
3
.2

1
1
8
h
2
5
m

3
6
.0

1
8
s

−
2
8
◦
0
7
′ 3

9
.8

0
9
′′

5
.6

1
4
8

1
4
2
.7

-2
0
.2

1
5
6
.1

-2
.4

2
5
.3

1
2
4

2
0
1
8
/
0
5
/
1
9

2
3
:1

7
:2

2
1
2
3
5
6
2

2
0
0
0

X
U

3
4

5
.0

1
7
.3

9
4
.2

0
1
6
4

0
.6

3
8
◦
2
5
′ 2

5
′′

4
9
◦
3
1
′ 3

4
′′

1
1
1

0
.6

1
.8

U
C

A
C

4
2
9
5
-1

2
9
1
8
6

1
3
.2

1
1
7
h
2
0
m

5
4
.1

1
4
s

−
3
1
◦
0
6
′ 3

9
.3

9
7
′′

8
.9

1
8
3

1
5
5
.8

-1
6
.4

1
4
0
.8

-1
2
.7

2
6
.0

1
1
0

2
0
1
8
/
0
5
/
2
0

0
1
:0

6
:1

7
1
1
8
5
7

1
9
8
8

R
K

9
9
.1

1
7
.0

8
3
.3

4
1
3

0
.8

3
6
◦
1
9
′ 5

8
′′

4
9
◦
5
6
′ 0

9
′′

1
6
5

3
.1

3
.1

U
C

A
C

4
4
6
4
-5

3
5
4
5

1
3
.7

9
1
5
h
4
1
m

1
0
.5

7
1
s

2
◦
4
0
′ 2

5
.6

4
8
′′

2
3
.8

2
4
4

1
5
7
.4

-5
.5

1
1
0
.0

-1
9
.9

2
6
.8

1
1
6

2
0
1
8
/
0
5
/
2
0

0
1
:1

0
:5

2
1
0
3
8
8

Z
h
u
g
u
a
n
g
y
a

1
2
.6

1
7
.3

7
4
.4

7
6
2

1
.3

3
6
◦
5
6
′ 4

4
′′

5
0
◦
2
4
′ 4

6
′′

4
9

3
.2

3
.6

U
C

A
C

4
2
8
5
-2

1
7
3
7
9

1
2
.9

1
2
0
h
3
6
m

0
4
.7

9
7
s

−
3
3
◦
0
5
′ 4

9
.3

0
7
′′

5
.5

1
6
5

1
1
5
.0

-5
.0

1
6
5
.2

-2
0
.1

2
6
.8

1
4
1

2
0
1
8
/
0
5
/
2
0

0
1
:4

4
:3

4
7
6
4
0
2

2
0
0
0

F
Z

1
2

6
.0

1
7
.4

5
3
.9

9
8
5

0
.6

3
6
◦
1
4
′ 0

6
′′

4
9
◦
1
6
′ 5

0
′′

1
8
2

1
.7

2
.4

U
C

A
C

4
2
8
8
-1

4
0
5
9
5

1
3
.4

8
1
7
h
5
3
m

4
5
.4

9
9
s

−
3
2
◦
3
1
′ 0

6
.5

0
3
′′

2
.9

2
0
6

1
4
8
.9

-0
.6

1
4
6
.0

-2
0
.8

2
7
.1

9
8

2
0
1
8
/
0
5
/
2
0

1
8
:2

5
:1

3
1
2
6
8
7

d
e

V
a
l-

o
ry

7
.9

1
7
.4

6
3
.6

3
1
6
1

0
.8

3
5
◦
5
9
′ 2

1
′′

4
8
◦
3
7
′ 0

3
′′

1
8
8

1
.0

2
.8

U
C

A
C

4
4
2
7
-6

9
3
7
1

1
3
.8

7
1
7
h
3
7
m

3
2
.4

6
5
s

−
4
◦
4
0
′ 5

3
.5

4
8
′′

6
.9

1
0
6

1
4
9
.5

-9
.0

1
3
0
.1

3
4
.4

3
4
.4

1
1
2

2
0
1
8
/
0
5
/
2
0

2
1
:2

2
:2

1
2
0
7
2
7

1
9
9
9

X
V

1
2
3

6
.3

1
7
.9

4
4
.4

4
8
9

0
.6

3
7
◦
1
7
′ 0

9
′′

5
0
◦
3
2
′ 0

7
′′

5
3

1
.6

2
.1

U
C

A
C

4
2
9
3
-1

1
9
2
7
6

1
3
.5

1
1
7
h
0
5
m

0
7
.7

6
1
s

−
3
1
◦
3
4
′ 0

7
.3

5
9
′′

6
.4

1
6
2

1
5
9
.4

-2
0
.1

1
2
4
.9

7
.1

3
5
.8

1
2
0

2
0
1
8
/
0
5
/
2
1

0
0
:1

0
:3

5
7
2
0
4

O
n
-

d
re

jo
v

6
.0

1
8
.3

3
6
.1

9
1
6
0

1
.0

3
7
◦
1
9
′ 1

4
′′

5
1
◦
1
9
′ 4

3
′′

2
7

0
.8

2
.1

U
C

A
C

4
3
6
9
-1

3
5
6
4
5

1
2
.1

5
1
8
h
3
3
m

5
8
.0

2
0
s

−
1
6
◦
1
9
′ 1

2
.0

2
0
′′

2
3
.8

1
7
9

1
4
1
.0

-1
1
.6

1
4
2
.9

-1
4
.5

3
7
.1

1
1
3



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

7
L

in
O

cc
u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
2
1

1
8
:0

9
:0

9
1
0
8
7

A
ra

b
is

3
1
.8

1
5
.5

8
2
.3

0
2
5
7

0
.9

3
9
◦
0
6
′ 5

2
′′

5
1
◦
3
0
′ 1

5
′′

5
1

2
.5

7
.2

U
C

A
C

4
6
0
0
-4

2
9
4
0

1
3
.4

2
7
h
4
1
m

4
8
.8

1
2
s

2
9
◦
5
8
′ 4

0
.3

7
2
′′

3
3
.4

2
7
8

5
2
.2

-7
.0

3
3
.7

4
2
.1

4
5
.6

1
7
7

2
0
1
8
/
0
5
/
2
1

1
9
:0

3
:3

6
8
6
1
1
3

1
9
9
9

R
C

1
2
9

9
.1

1
7
.9

2
5
.1

1
9
6

1
.3

3
6
◦
4
2
′ 2

1
′′

5
0
◦
5
2
′ 0

1
′′

1
8

2
.1

2
.7

U
C

A
C

4
4
2
1
-5

4
9
1
2

1
2
.8

2
1
1
h
0
7
m

2
3
.1

9
9
s

−
5
◦
5
7
′ 0

8
.3

6
9
′′

2
6
.6

2
1
9

1
0
9
.5

-1
2
.7

2
7
.3

3
4
.4

4
6
.0

1
3
4

2
0
1
8
/
0
5
/
2
1

2
0
:4

8
:0

3
2
5
1
7

O
rm

a
4
7
.5

1
6
.9

8
5
.9

0
1
2
8

6
.4

3
7
◦
2
1
′ 1

3
′′

5
0
◦
5
8
′ 3

1
′′

3
6

8
.7

1
2
.3

U
C

A
C

4
3
3
0
-1

4
7
0
9
8

1
1
.0

9
1
8
h
2
1
m

5
6
.4

7
7
s

−
2
4
◦
0
9
′ 3

1
.8

6
0
′′

4
.7

1
3
7

1
4
5
.5

-1
9
.3

1
2
8
.3

1
8
.3

4
6
.8

1
5
4

2
0
1
8
/
0
5
/
2
2

0
0
:3

5
:5

5
2
7
4
3
0

2
0
0
0

F
D

1
2

5
.0

1
7
.2

1
4
.5

9
8

0
.7

3
6
◦
1
1
′ 5

9
′′

5
0
◦
0
5
′ 5

8
′′

3
1
3

2
.2

2
.2

U
C

A
C

4
3
2
2
-1

2
2
6
7
4

1
2
.6

4
1
7
h
5
5
m

3
6
.7

5
9
s

−
2
5
◦
3
6
′ 0

7
.9

9
5
′′

1
3
.1

1
9
5

1
5
1
.6

-8
.8

1
2
0
.0

-1
4
.5

4
8
.7

9
1

2
0
1
8
/
0
5
/
2
2

1
8
:5

8
:1

9
7
9
7
9
6

1
9
9
8

V
X

6
5
.2

1
7
.6

2
4
.0

5
3
2

0
.5

3
6
◦
4
1
′ 2

8
′′

4
9
◦
5
5
′ 2

7
′′

1
1
5

2
.0

2
.1

U
C

A
C

4
4
2
2
-5

6
3
2
0

1
3
.6

0
1
2
h
5
3
m

0
4
.1

5
4
s

−
5
◦
4
3
′ 1

2
.4

8
2
′′

3
4
.0

1
9
0

1
3
3
.0

-1
2
.1

3
5
.0

3
9
.1

5
7
.2

1
0
1

2
0
1
8
/
0
5
/
2
2

2
2
:0

3
:5

2
4
3
8
1
5

1
9
9
1

V
D

4
1
3
.8

1
7
.7

4
7
.3

7
1
4
3

1
.1

3
7
◦
4
7
′ 5

5
′′

5
0
◦
5
3
′ 5

0
′′

4
9

2
.3

3
.3

U
C

A
C

4
3
7
4
-1

3
5
9
7
2

1
0
.3

7
1
8
h
4
1
m

4
4
.6

2
6
s

−
1
5
◦
1
4
′ 2

8
.6

5
1
′′

1
8
.8

1
4
7

1
4
0
.7

-1
9
.3

1
1
8
.2

1
1
.4

5
8
.5

1
6
5

2
0
1
8
/
0
5
/
2
2

2
3
:2

7
:0

1
8
1
4
1

N
ik

o
la

ev
6
.3

1
8
.3

1
5
.8

0
5

0
.6

3
6
◦
1
3
′ 4

1
′′

5
0
◦
0
4
′ 3

7
′′

3
0
8

2
.2

2
.2

U
C

A
C

4
2
8
4
-1

4
0
3
8
6

1
2
.5

2
1
7
h
5
8
m

4
5
.2

0
1
s

−
3
3
◦
2
1
′ 1

0
.8

2
0
′′

6
.7

1
7
9

1
5
0
.2

-1
5
.1

1
0
7
.9

-1
.5

5
9
.2

1
1
6

2
0
1
8
/
0
5
/
2
3

0
0
:2

9
:2

2
3
1
6
3

R
a
n
d
i

5
.5

1
6
.0

8
8
.2

0
1
1
5

1
.1

3
4
◦
5
5
′ 4

6
′′

5
0
◦
3
7
′ 0

2
′′

3
0
3

0
.0

8
.5

U
C

A
C

4
3
6
7
-1

6
2
8
3
0

7
.8

8
1
9
h
1
6
m

4
9
.5

7
4
s

−
1
6
◦
3
6
′ 2

6
.0

8
1
′′

2
3
.3

1
7
5

1
3
2
.9

-9
.3

1
2
5
.3

-1
0
.6

5
9
.6

2
6

2
0
1
8
/
0
5
/
2
3

0
1
:2

3
:2

9
2
2
7
0
8
2

2
0
0
5

L
Y

4
9

6
.9

2
0
.7

4
7
.0

7
1
1
8

0
.8

3
5
◦
0
4
′ 4

0
′′

4
9
◦
1
9
′ 5

1
′′

2
2
7

0
.6

0
.6

U
C

A
C

4
4
2
1
-1

1
1
7
2
9

1
3
.6

7
1
9
h
0
4
m

0
1
.2

6
2
s

−
5
◦
5
4
′ 3

7
.2

3
0
′′

3
3
.3

1
9
4

1
3
2
.7

-2
.9

1
2
0
.9

-1
7
.7

6
0
.1

4
6
8

2
0
1
8
/
0
5
/
2
3

0
1
:4

4
:3

2
5
0
7
6
8

Ia
n
-

w
es

se
n

5
.0

1
8
.4

1
5
.6

6
1
3
1

1
.1

3
4
◦
2
7
′ 3

3
′′

4
9
◦
5
6
′ 4

8
′′

2
6
5

0
.9

1
.9

U
C

A
C

4
3
4
3
-1

9
6
4
4
6

1
2
.7

5
1
9
h
5
5
m

0
2
.6

8
1
s

−
2
1
◦
3
5
′ 2

1
.5

2
1
′′

1
8
.4

1
8
4

1
2
5
.1

-0
.1

1
3
3
.0

-2
0
.1

6
0
.4

1
0
8

2
0
1
8
/
0
5
/
2
3

1
8
:4

1
:1

3
3
9
1
5

F
u
k
u
sh

im
a

2
0
.4

1
5
.7

8
2
.4

3
2
3
5

2
.7

3
5
◦
2
9
′ 0

3
′′

4
8
◦
0
0
′ 0

6
′′

1
9
4

0
.5

8
.1

U
C

A
C

4
4
5
0
-7

6
2
5
7

1
3
.4

8
1
8
h
0
6
m

2
1
.6

5
4
s

0
◦
−

5
′ 2

0
.5

5
3
′′

1
0
.4

1
0
3

1
4
3
.1

-1
0
.2

9
6
.7

4
2
.2

6
7
.6

1
0
0

2
0
1
8
/
0
5
/
2
3

1
8
:5

0
:4

9
7
4
7
7

1
9
9
3

L
C

7
.9

1
7
.5

2
5
.9

1
1
1
4

0
.9

3
7
◦
0
6
′ 3

6
′′

4
9
◦
1
0
′ 3

4
′′

1
4
9

1
.7

2
.9

U
C

A
C

4
4
2
3
-5

6
2
8
9

1
1
.6

2
1
1
h
2
5
m

2
3
.9

1
4
s

−
5
◦
2
5
′ 2

1
.1

1
7
′′

2
9
.3

2
1
4

1
1
1
.6

-1
1
.1

1
2
.1

4
1
.3

6
7
.7

1
0
9

2
0
1
8
/
0
5
/
2
3

1
9
:0

1
:5

9
7
8
1
5
4

2
0
0
2

N
Y

2
5

6
.3

1
8
.7

8
6
.0

2
1
6
2

0
.8

3
8
◦
2
9
′ 3

0
′′

4
9
◦
4
2
′ 5

7
′′

1
0
3

0
.9

1
.3

U
C

A
C

4
2
7
9
-6

6
3
9
9

1
2
.7

6
1
2
h
4
2
m

2
3
.9

4
0
s

−
3
4
◦
2
2
′ 3

2
.3

2
5
′′

4
.9

1
9
0

1
3
4
.3

-1
2
.2

4
3
.1

4
0
.3

6
7
.7

1
9
0

2
0
1
8
/
0
5
/
2
3

1
9
:3

3
:0

6
4
4
2
1
5

1
9
9
8

O
X

1
4

6
.6

1
7
.2

4
3
.8

9
1
2
1

1
.5

3
7
◦
5
8
′ 2

4
′′

5
0
◦
0
0
′ 1

9
′′

9
2

1
.3

2
.6

U
C

A
C

4
3
2
5
-6

8
5
1
6

1
3
.3

8
1
2
h
4
7
m

3
2
.3

5
0
s

−
2
5
◦
0
6
′ 4

4
.7

2
8
′′

1
3
.1

1
9
8

1
3
5
.4

-1
4
.9

3
5
.1

3
6
.9

6
7
.9

1
0
3

2
0
1
8
/
0
5
/
2
3

1
9
:3

9
:0

1
1
7
1
6
2

1
9
9
9

L
X

1
3

6
.3

1
7
.3

6
4
.5

1
1
5
6

0
.8

3
5
◦
2
7
′ 2

9
′′

4
8
◦
4
5
′ 1

1
′′

2
0
2

0
.6

2
.9

U
C

A
C

4
3
8
3
-1

0
0
7
6
4

1
2
.8

7
1
8
h
0
7
m

2
0
.4

5
5
s

−
1
3
◦
2
4
′ 1

3
.5

8
6
′′

8
.1

1
2
2

1
4
9
.1

-1
5
.3

9
7
.7

3
6
.2

6
8
.0

8
7

2
0
1
8
/
0
5
/
2
3

2
1
:2

6
:4

9
3
1
3
2
3

L
y
sa

h
o
ra

6
.9

1
7
.9

9
5
.7

2
2
2
2

0
.6

3
3
◦
2
4
′ 4

0
′′

5
0
◦
5
0
′ 1

3
′′

2
9
3

0
.4

2
.2

U
C

A
C

4
2
8
7
-1

2
5
4
0
5

1
2
.2

8
1
7
h
2
9
m

1
3
.8

5
5
s

−
3
2
◦
4
1
′ 4

5
.6

3
7
′′

4
.9

1
6
1

1
5
7
.0

-1
9
.5

8
9
.6

2
1
.4

6
8
.8

1
2
3

2
0
1
8
/
0
5
/
2
3

2
3
:0

9
:3

5
2
5
3
4

H
o
u
ze

a
u

3
1
.2

1
7
.0

6
5
.0

5
1
7
2

4
.2

3
6
◦
4
0
′ 0

6
′′

5
1
◦
3
4
′ 2

3
′′

9
4
.3

8
.3

U
C

A
C

4
4
1
7
-5

6
1
4
9

1
2
.0

2
1
3
h
1
0
m

3
7
.5

4
6
s

−
6
◦
4
4
′ 3

2
.3

0
1
′′

8
.9

2
4
8

1
3
6
.3

-1
6
.1

2
3
.6

5
.4

6
9
.6

1
5
0

2
0
1
8
/
0
5
/
2
4

1
7
:3

8
:4

1
2
2
7
3
7

1
9
9
8

S
Y

1
3
9

9
.5

1
6
.8

7
3
.5

7
7
1

0
.8

3
7
◦
0
3
′ 4

4
′′

5
0
◦
2
6
′ 4

1
′′

5
1

2
.7

3
.2

U
C

A
C

4
3
5
6
-7

5
1
9
8

1
3
.3

4
1
5
h
4
2
m

4
9
.4

5
9
s

−
1
8
◦
5
5
′ 2

9
.3

3
6
′′

7
.0

1
3
1

1
7
4
.5

-2
.7

5
2
.2

4
1
.7

7
6
.8

1
2
0

2
0
1
8
/
0
5
/
2
4

1
8
:3

4
:2

5
2
8
7
2
7

2
0
0
0

G
O

1
1
3

5
.0

1
8
.1

4
4
.3

6
1
8
1

0
.5

3
8
◦
4
4
′ 1

7
′′

4
9
◦
3
9
′ 1

7
′′

1
0
4

0
.4

1
.9

U
C

A
C

4
4
1
7
-8

0
3
0
2

1
3
.8

0
1
8
h
3
2
m

4
2
.9

7
4
s

−
6
◦
4
6
′ 5

9
.5

8
4
′′

0
.6

1
0
1

1
4
1
.6

-9
.3

9
1
.0

4
0
.9

7
7
.1

1
0
4

2
0
1
8
/
0
5
/
2
4

2
1
:1

3
:2

2
1
4
2
1
6

1
9
9
9

V
W

1
6
.3

1
7
.7

3
4
.5

2
4
8

0
.6

3
6
◦
4
9
′ 2

1
′′

5
0
◦
1
8
′ 1

1
′′

5
3

2
.1

2
.4

U
C

A
C

4
3
1
3
-1

1
4
7
0
2

1
3
.2

2
1
7
h
2
4
m

5
4
.1

6
8
s

−
2
7
◦
3
2
′ 4

8
.7

4
2
′′

9
.6

1
5
8

1
6
0
.7

-1
9
.2

7
5
.0

2
6
.2

7
8
.2

1
0
6



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

8
L

in
O

cc
u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
2
5

0
0
:4

9
:0

6
6
7
2
0
2

2
0
0
0

C
J
1
0
8

1
0
.5

1
7
.6

7
3
.7

6
2
0
9

0
.7

3
7
◦
4
2
′ 2

3
′′

5
1
◦
4
1
′ 3

5
′′

2
9

1
.0

2
.9

U
C

A
C

4
3
6
3
-7

9
3
8
4

1
3
.9

4
1
6
h
4
9
m

1
7
.9

5
9
s

−
1
7
◦
2
4
′ 5

3
.7

8
0
′′

1
4
.5

2
1
8

1
6
9
.3

-6
.8

6
3
.2

-6
.5

7
9
.5

1
4
4

2
0
1
8
/
0
5
/
2
5

1
7
:3

5
:0

6
1
7
2
9
6

3
5
4
1

P
-

L
9
.1

1
9
.5

9
5
.9

9
1
1
1

0
.8

3
5
◦
3
4
′ 1

7
′′

4
9
◦
0
9
′ 4

4
′′

2
0
7

1
.5

1
.8

U
C

A
C

4
4
7
5
-4

6
5
4
5

1
3
.6

0
1
0
h
1
4
m

0
4
.4

5
8
s

4
◦
4
8
′ 1

3
.2

2
7
′′

3
8
.4

2
1
9

8
9
.5

-2
.1

4
6
.3

3
5
.4

8
5
.1

2
0
2

2
0
1
8
/
0
5
/
2
5

1
9
:1

7
:0

3
3
3
2
2

L
id

iy
a

9
.5

1
7
.2

0
3
.7

4
1
4
0

0
.8

3
7
◦
0
8
′ 1

8
′′

5
1
◦
1
1
′ 1

7
′′

2
6

1
.5

3
.7

U
C

A
C

4
3
9
1
-9

9
1
5
7

1
3
.4

9
1
8
h
4
5
m

2
6
.3

4
7
s

−
1
1
◦
5
5
′ 4

1
.5

9
5
′′

1
.8

1
1
1

1
4
1
.6

-1
3
.2

8
0
.8

3
6
.3

8
5
.6

1
0
4

2
0
1
8
/
0
5
/
2
5

2
1
:2

0
:1

1
4
1
3
5
4

2
0
0
0

A
W

3
3

8
.3

1
7
.6

2
6
.4

0
2
4
6

0
.7

3
2
◦
5
1
′ 1

6
′′

5
0
◦
1
5
′ 5

1
′′

2
7
6

0
.5

2
.3

U
C

A
C

4
2
8
4
-7

2
1
2
9

1
1
.2

2
1
4
h
1
1
m

3
4
.0

0
5
s

−
3
3
◦
1
5
′ 3

4
.8

3
6
′′

3
.5

2
0
2

1
5
1
.1

-1
9
.1

3
1
.7

2
7
.0

8
6
.2

1
4
2

2
0
1
8
/
0
5
/
2
5

2
2
:1

3
:3

4
4
1
1

X
a
n
th

e
7
6
.5

1
3
.8

4
1
.4

4
2
1
8

9
.5

3
7
◦
0
4
′ 5

4
′′

4
8
◦
0
9
′ 3

0
′′

1
6
5

3
.7

2
8
.1

U
C

A
C

4
5
0
0
-6

0
6
6
2

1
2
.7

4
1
3
h
5
7
m

3
5
.1

5
6
s

9
◦
5
7
′ 5

7
.1

3
8
′′

3
6
.3

2
3
7

1
3
5
.1

-1
8
.5

1
5
.9

2
0
.4

8
6
.5

1
0
6

2
0
1
8
/
0
5
/
2
5

2
2
:3

0
:2

0
2
3
4
9
7

1
9
9
1

V
G

4
5
.2

1
8
.5

1
4
.5

5
2
3
2

0
.6

3
8
◦
3
9
′ 6

0
′′

5
1
◦
2
9
′ 2

1
′′

4
7

0
.3

1
.7

U
C

A
C

4
3
5
8
-1

6
0
6
5
5

1
3
.9

8
1
8
h
3
7
m

4
1
.0

0
7
s

−
1
8
◦
3
0
′ 4

4
.6

1
9
′′

1
8
.8

1
5
8

1
4
5
.2

-1
7
.9

7
7
.1

1
8
.2

8
6
.6

1
2
1

2
0
1
8
/
0
5
/
2
5

2
3
:1

7
:0

7
4
8
6
5

S
o
r

1
1
.0

1
6
.9

2
3
.0

5
1
5
3

0
.8

3
4
◦
4
8
′ 0

3
′′

5
1
◦
0
2
′ 3

1
′′

3
1
6

1
.7

3
.5

U
C

A
C

4
3
0
7
-8

9
7
1
1

1
3
.9

3
1
6
h
3
6
m

2
1
.8

9
9
s

−
2
8
◦
3
9
′ 5

5
.6

6
2
′′

9
.4

1
9
8

1
7
0
.2

-1
5
.3

5
0
.9

1
1
.4

8
6
.8

1
2
5

2
0
1
8
/
0
5
/
2
5

2
3
:3

6
:4

0
9
1
2
0
1

1
9
9
8

S
C

1
6
2

5
.8

1
9
.4

6
5
.7

1
1
1
3

0
.7

3
6
◦
1
4
′ 4

0
′′

4
9
◦
0
1
′ 5

7
′′

1
8
2

1
.1

1
.4

U
C

A
C

4
4
9
5
-5

7
2
8
1

1
3
.7

6
1
2
h
0
5
m

0
6
.4

0
9
s

8
◦
5
9
′ 1

8
.3

6
4
′′

5
.2

2
7
8

1
1
2
.8

-1
3
.8

2
4
.8

8
.5

8
7
.0

1
6
4

2
0
1
8
/
0
5
/
2
5

2
3
:5

8
:1

4
3
5
6
9
8
7

1
9
9
7

U
J
6

7
.2

2
1
.1

4
8
.6

2
2
3
8

0
.8

3
9
◦
1
2
′ 3

0
′′

5
1
◦
0
6
′ 3

4
′′

6
0

0
.5

0
.5

U
C

A
C

4
4
6
3
-1

2
2
1
6
9

1
2
.5

2
2
0
h
2
4
m

2
3
.5

8
0
s

2
◦
3
1
′ 0

9
.3

3
5
′′

3
7
.5

1
4
6

1
1
3
.5

-1
2
.0

1
0
3
.8

5
.2

8
7
.0

5
3
5

2
0
1
8
/
0
5
/
2
6

0
1
:1

4
:0

2
4
7
1
1
5

1
9
9
9

C
H

6
2

7
.6

1
8
.6

5
5
.2

5
1
4
1

1
.3

3
8
◦
1
5
′ 1

8
′′

4
9
◦
5
8
′ 4

8
′′

9
3

1
.3

2
.1

U
C

A
C

4
4
2
0
-1

3
9
8
2
9

1
3
.4

0
2
0
h
2
8
m

5
1
.0

0
1
s

−
6
◦
0
5
′ 3

8
.8

4
1
′′

3
3
.5

1
6
9

1
1
5
.8

-3
.6

1
0
3
.6

-6
.7

8
7
.3

1
4
2

2
0
1
8
/
0
5
/
2
6

0
1
:3

3
:1

0
3
0
8
3
9

1
9
9
1

G
H

1
6
.0

1
7
.3

3
5
.3

5
2
2
1

0
.8

3
4
◦
0
9
′ 3

1
′′

5
1
◦
3
0
′ 1

6
′′

3
1
7

0
.1

2
.9

U
C

A
C

4
3
2
9
-1

3
4
2
2
3

1
1
.9

9
1
8
h
1
8
m

2
4
.0

6
5
s

−
2
4
◦
2
1
′ 2

7
.8

8
2
′′

1
1
.5

2
0
6

1
5
0
.3

-1
.2

7
1
.1

-9
.8

8
7
.5

8
4

2
0
1
8
/
0
5
/
2
6

1
9
:2

8
:1

3
2
4
0
2

S
a
tp

a
ev

9
.1

1
6
.1

9
3
.9

7
6
6

0
.8

3
7
◦
0
0
′ 2

0
′′

5
0
◦
2
5
′ 1

4
′′

5
1

3
.2

4
.3

U
C

A
C

4
3
2
0
-7

8
0
1
2

1
2
.2

5
1
5
h
0
4
m

1
7
.6

2
7
s

−
2
6
◦
0
5
′ 3

2
.3

5
9
′′

1
3
.0

1
6
8

1
6
3
.5

-1
3
.9

2
2
.6

3
2
.4

9
2
.1

8
5

2
0
1
8
/
0
5
/
2
7

0
0
:1

6
:0

4
4
5
4
8

W
ie

le
n

5
.5

1
6
.5

7
3
.3

9
2
2
7

0
.7

3
3
◦
3
4
′ 4

0
′′

5
1
◦
0
8
′ 4

6
′′

3
0
2

0
.0

3
.3

U
C

A
C

4
2
7
7
-1

1
1
7
8
3

1
3
.2

3
1
7
h
2
8
m

4
7
.9

7
5
s

−
3
4
◦
4
5
′ 0

9
.6

9
2
′′

3
.0

1
9
8

1
5
8
.7

-1
0
.1

5
0
.5

6
.0

9
3
.2

6
7

2
0
1
8
/
0
5
/
2
7

0
0
:1

6
:3

6
5
9
4
0
2

1
9
9
9

F
R

3
2

6
.3

1
6
.2

4
3
.5

2
8
3

0
.8

3
7
◦
2
2
′ 4

5
′′

4
9
◦
4
8
′ 0

3
′′

1
0
9

1
.8

3
.5

U
C

A
C

4
2
8
5
-1

2
3
9
5
1

1
2
.7

6
1
7
h
1
6
m

4
0
.6

9
6
s

−
3
3
◦
0
1
′ 3

3
.2

3
6
′′

3
.9

2
0
1

1
6
1
.7

-1
0
.0

4
7
.6

5
.9

9
3
.2

7
1

2
0
1
8
/
0
5
/
2
7

1
7
:4

8
:3

3
1
1
7
1
0
2

2
0
0
4

O
F

3
6
.0

1
9
.7

5
5
.8

6
1
5
1

0
.6

3
7
◦
2
0
′ 1

4
′′

5
1
◦
1
4
′ 0

1
′′

3
0

0
.9

1
.2

U
C

A
C

4
4
0
0
-5

7
0
4
5

1
3
.8

9
1
4
h
1
3
m

4
3
.1

9
6
s

−
1
0
◦
0
8
′ 0

8
.8

6
1
′′

2
6
.2

1
5
3

1
4
8
.4

-3
.5

1
0
.2

2
1
.4

9
6
.4

2
0
5

2
0
1
8
/
0
5
/
2
7

1
9
:4

7
:2

5
2
0
0
0
5
7

2
0
0
8

P
T

1
6

1
0
.0

1
9
.9

5
7
.2

1
1
9
4

0
.8

3
5
◦
4
5
′ 1

1
′′

4
8
◦
2
0
′ 1

0
′′

1
9
1

1
.0

1
.1

U
C

A
C

4
4
8
1
-8

1
7
8
5

1
2
.7

5
1
8
h
2
5
m

2
5
.3

4
0
s

6
◦
0
8
′ 3

7
.1

9
3
′′

2
5
.0

1
1
2

1
3
8
.3

-1
5
.2

5
4
.4

2
8
.1

9
6
.7

3
5
3

2
0
1
8
/
0
5
/
2
7

2
2
:2

4
:3

6
4
0
6
8

M
en

es
-

th
eu

s
6
2
.3

1
7
.1

8
4
.0

3
3
8

7
.5

3
6
◦
3
7
′ 1

2
′′

5
0
◦
1
8
′ 3

8
′′

3
9

7
.7

7
.8

U
C

A
C

4
4
3
9
-1

0
3
8
0
6

1
3
.1

7
1
9
h
3
8
m

2
2
.1

9
8
s

−
2
◦
1
4
′ 4

8
.2

9
2
′′

2
9
.1

1
3
7

1
2
7
.6

-1
7
.8

6
8
.5

2
2
.0

9
7
.0

3
1
9

2
0
1
8
/
0
5
/
2
7

2
3
:0

1
:2

6
1
7
5
2
1

K
ie

k
5
.5

1
7
.9

1
5
.4

1
3
9

0
.8

3
6
◦
1
7
′ 2

5
′′

4
9
◦
4
2
′ 0

1
′′

1
8
0

2
.0

2
.1

U
C

A
C

4
3
2
6
-1

3
3
3
3
3

1
2
.5

0
1
8
h
1
5
m

1
8
.0

4
5
s

−
2
4
◦
4
9
′ 1

4
.7

0
8
′′

1
5
.0

1
7
4

1
5
2
.8

-1
6
.0

4
6
.4

1
8
.4

9
7
.2

1
0
3

2
0
1
8
/
0
5
/
2
7

2
3
:2

4
:0

1
7
2
8
3
1

2
0
0
1

H
J
1
4

5
.0

1
8
.6

1
4
.7

3
1
5
3

0
.6

3
4
◦
2
8
′ 5

8
′′

4
9
◦
1
8
′ 5

7
′′

2
3
8

0
.8

1
.5

U
C

A
C

4
4
2
5
-1

0
4
6
1
5

1
3
.9

0
1
9
h
0
7
m

2
9
.4

5
8
s

−
5
◦
0
0
′ 5

1
.1

1
7
′′

3
3
.8

1
6
3

1
3
5
.8

-1
4
.5

5
9
.9

1
5
.9

9
7
.2

1
3
2

2
0
1
8
/
0
5
/
2
7

2
3
:4

3
:3

3
1
4
4
4
8

1
9
9
2

V
Q

6
.6

1
8
.9

8
5
.9

6
5
1

1
.0

3
6
◦
2
9
′ 0

6
′′

4
9
◦
3
6
′ 1

6
′′

1
6
4

1
.7

1
.8

U
C

A
C

4
3
4
4
-1

7
9
6
9
1

1
3
.0

3
1
9
h
1
1
m

4
7
.1

3
8
s

−
2
1
◦
2
3
′ 2

8
.6

4
6
′′

1
8
.1

1
7
0

1
3
9
.7

-1
3
.0

5
8
.8

1
3
.5

9
7
.2

1
4
5



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

9
L

in
O

cc
u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
2
7

2
3
:4

6
:0

0
7
2
7
4

W
a
sh

-
io

y
a
m

a
5
.2

1
7
.2

3
5
.0

0
2
3
6

1
.0

3
3
◦
1
8
′ 5

4
′′

4
9
◦
0
9
′ 0

7
′′

2
4
5

0
.0

2
.9

U
C

A
C

4
2
6
0
-1

8
9
6
7
4

1
2
.2

4
1
9
h
3
3
m

2
7
.7

7
7
s

−
3
8
◦
0
3
′ 5

2
.8

6
1
′′

1
.0

1
6
8

1
3
5
.0

-1
2
.7

6
3
.9

1
3
.2

9
7
.3

7
3

2
0
1
8
/
0
5
/
2
8

2
1
:3

8
:4

8
7
6
1
4
0

2
0
0
0

E
G

1
3

6
.3

1
8
.5

9
5
.5

7
8
8

0
.7

3
6
◦
5
1
′ 5

7
′′

4
9
◦
2
1
′ 0

4
′′

1
5
2

1
.5

1
.8

U
C

A
C

4
4
0
9
-8

3
6
4
0

1
3
.0

3
1
8
h
4
2
m

3
9
.2

5
7
s

−
8
◦
1
5
′ 2

3
.1

5
9
′′

2
5
.0

1
4
3

1
4
3
.6

-1
8
.6

4
2
.1

2
4
.2

9
9
.4

1
3
7

2
0
1
8
/
0
5
/
2
8

2
1
:4

1
:1

7
4
5
0
5
0

1
9
9
9

X
W

2
1

5
.5

1
7
.2

4
3
.9

5
1
4
7

0
.8

3
4
◦
4
2
′ 3

1
′′

4
9
◦
1
2
′ 4

2
′′

2
3
0

0
.6

2
.6

U
C

A
C

4
2
9
8
-1

8
4
3
3
3

1
3
.3

2
1
8
h
1
5
m

1
7
.3

9
2
s

−
3
0
◦
2
6
′ 5

0
.7

8
6
′′

6
.4

1
5
8

1
5
3
.0

-1
8
.6

3
6
.0

2
4
.2

9
9
.4

8
3

2
0
1
8
/
0
5
/
2
8

2
2
:5

2
:0

4
1
1
4
7

S
ta

v
ro

p
o
-

li
s

1
7
.4

1
3
.1

3
0
.7

7
2
5
6

1
1
.3

3
3
◦
0
2
′ 1

0
′′

4
9
◦
0
7
′ 4

9
′′

2
4
6

0
.0

1
5
.1

U
C

A
C

4
3
3
2
-1

7
6
2
0
8

1
3
.0

9
1
8
h
4
0
m

2
0
.3

7
5
s

−
2
3
◦
3
9
′ 2

3
.2

8
8
′′

1
5
.3

1
6
6

1
4
8
.0

-1
6
.4

4
0
.1

2
0
.4

9
9
.4

4
6

2
0
1
8
/
0
5
/
2
8

2
3
:4

9
:4

5
2
5
8
3
5

T
o
m

ze
g
a

8
.3

1
7
.2

6
3
.9

5
1
1
2

0
.7

3
7
◦
2
7
′ 4

5
′′

5
0
◦
4
2
′ 5

6
′′

4
8

1
.8

2
.6

U
C

A
C

4
4
1
7
-6

1
5
1
3

1
3
.3

4
1
5
h
3
5
m

4
8
.7

7
4
s

−
6
◦
4
0
′ 4

5
.8

8
0
′′

2
0
.7

2
3
0

1
6
1
.4

-1
2
.3

1
0
.4

1
5
.2

9
9
.5

1
2
9

2
0
1
8
/
0
5
/
2
9

0
0
:0

1
:2

5
2
6
6
3
3

2
0
0
0

H
S
4
7

5
.2

1
8
.6

7
5
.4

4
1
5
3

0
.7

3
7
◦
2
4
′ 0

2
′′

4
8
◦
5
2
′ 3

3
′′

1
4
9

0
.8

1
.6

U
C

A
C

4
3
3
6
-1

6
7
0
5
6

1
3
.2

4
1
8
h
3
7
m

2
7
.4

3
8
s

−
2
2
◦
4
8
′ 4

2
.0

6
7
′′

1
7
.2

1
8
4

1
4
8
.7

-1
1
.2

3
8
.3

1
4
.0

9
9
.5

1
3
0

2
0
1
8
/
0
5
/
2
9

0
0
:3

2
:4

8
7
7
4
7

M
ic

h
a
lo

w
sk

i
6
.3

1
5
.3

5
2
.6

4
1
9
6

1
.4

3
5
◦
4
7
′ 5

0
′′

5
1
◦
4
6
′ 4

3
′′

3
5
0

0
.0

4
.6

U
C

A
C

4
3
0
4
-1

3
3
9
2
3

1
2
.8

1
1
7
h
2
9
m

3
2
.9

0
0
s

−
2
9
◦
1
9
′ 1

5
.4

1
4
′′

6
.8

2
0
5

1
6
2
.9

-8
.1

2
4
.9

1
0
.4

9
9
.5

5
4

2
0
1
8
/
0
5
/
2
9

1
7
:5

3
:1

3
1
0
6
3
7

H
ei

m
-

li
ch

1
0
.5

1
8
.3

2
4
.9

2
3
9

0
.6

3
5
◦
4
6
′ 4

3
′′

4
9
◦
5
4
′ 3

5
′′

2
4
7

2
.5

2
.6

U
C

A
C

4
5
3
2
-5

0
2
9
8

1
3
.4

2
1
0
h
3
9
m

3
3
.7

3
6
s

1
6
◦
1
7
′ 3

2
.3

6
8
′′

4
7
.8

2
2
9

8
7
.3

-3
.8

9
3
.9

5
.9

9
9
.8

1
6
1

2
0
1
8
/
0
5
/
2
9

2
0
:0

6
:0

2
2
2
9
2

S
ei

li
1
5
.1

1
4
.7

8
1
.5

4
1
3
4

3
.2

3
7
◦
2
1
′ 4

0
′′

5
1
◦
0
2
′ 0

8
′′

3
5

1
.3

8
.8

U
C

A
C

4
4
6
2
-9

2
7
3
4

1
3
.5

5
1
9
h
1
8
m

1
6
.3

4
7
s

2
◦
1
9
′ 2

4
.3

4
6
′′

1
8
.0

1
0
9

1
3
1
.5

-1
6
.0

4
4
.1

1
8
.8

9
9
.8

6
9

2
0
1
8
/
0
5
/
2
9

2
0
:1

0
:0

9
2
9
5
1
2

1
9
9
7

Y
L

5
5
.0

1
8
.5

2
6
.7

7
6
0

0
.6

3
6
◦
0
0
′ 2

6
′′

4
9
◦
3
2
′ 1

0
′′

1
9
9

1
.5

1
.8

U
C

A
C

4
3
6
6
-1

2
5
3
6
6

1
1
.7

5
1
8
h
2
3
m

4
1
.2

2
5
s

−
1
6
◦
5
7
′ 1

7
.4

7
0
′′

1
0
.0

1
3
2

1
5
1
.8

-1
6
.2

2
4
.8

1
9
.1

9
9
.8

1
1
2

2
0
1
8
/
0
5
/
2
9

2
0
:3

7
:3

4
5
3
1
3

N
u
n
es

6
.6

1
5
.6

5
2
.7

2
2
5
1

1
.4

3
5
◦
5
3
′ 5

6
′′

4
7
◦
4
8
′ 2

7
′′

1
8
6

0
.0

4
.7

U
C

A
C

4
3
5
7
-1

2
2
4
2
2

1
3
.0

2
1
8
h
0
9
m

0
0
.5

6
1
s

−
1
8
◦
3
8
′ 3

3
.8

6
3
′′

1
3
.2

1
4
2

1
5
5
.6

-1
7
.5

2
1
.0

2
0
.5

9
9
.8

5
6

2
0
1
8
/
0
5
/
2
9

2
1
:1

8
:4

8
1
3
2
9
7
4

2
0
0
2

T
P

1
6
8

5
.0

1
8
.7

8
5
.8

5
1
7
0

0
.5

3
7
◦
4
0
′ 3

7
′′

5
1
◦
1
7
′ 5

9
′′

3
5

0
.7

1
.4

U
C

A
C

4
3
8
7
-1

1
5
5
0
4

1
2
.9

4
1
8
h
5
7
m

2
8
.4

3
9
s

−
1
2
◦
3
9
′ 5

1
.4

9
7
′′

1
7
.8

1
3
8

1
4
2
.8

-1
8
.4

3
3
.1

2
1
.8

9
9
.8

1
4
4

2
0
1
8
/
0
5
/
2
9

2
1
:2

2
:2

3
6
0
2
5
4

1
9
9
9

V
O

2
2
6

5
.5

1
9
.7

0
6
.2

2
1
8
0

0
.8

3
8
◦
2
3
′ 5

4
′′

4
9
◦
1
0
′ 5

2
′′

1
2
3

0
.7

1
.3

U
C

A
C

4
5
2
6
-5

4
2
9
7

1
3
.4

8
1
2
h
1
2
m

2
5
.6

7
0
s

1
5
◦
0
0
′ 0

1
.4

5
5
′′

2
9
.9

2
5
7

1
0
7
.9

-1
8
.4

7
4
.3

2
1
.9

9
9
.8

1
7
2

2
0
1
8
/
0
5
/
2
9

2
1
:2

3
:3

6
2
4
3
4
9
6

2
0
0
9

U
V

1
0
5

6
.9

2
0
.8

9
7
.6

2
2
2

0
.6

3
6
◦
2
4
′ 0

3
′′

5
0
◦
1
3
′ 3

7
′′

2
2

0
.7

0
.7

U
C

A
C

4
4
4
1
-9

7
2
2
9

1
3
.2

7
1
9
h
1
4
m

2
1
.9

5
0
s

−
1
◦
4
9
′ 3

3
.2

2
5
′′

2
6
.0

1
2
9

1
3
4
.5

-1
8
.4

4
0
.7

2
1
.9

9
9
.8

4
0
2

2
0
1
8
/
0
5
/
2
9

2
2
:1

5
:5

3
6
1
0
9

B
a
ls

ei
ro

6
.3

1
6
.6

4
4
.2

8
1
7
0

1
.2

3
7
◦
2
9
′ 0

4
′′

5
1
◦
2
2
′ 2

8
′′

3
0

0
.2

3
.5

U
C

A
C

4
3
9
3
-8

5
9
8
8

1
2
.3

8
1
8
h
2
3
m

1
0
.9

0
7
s

−
1
1
◦
3
2
′ 1

0
.2

2
0
′′

2
6
.5

1
6
0

1
5
0
.2

-1
7
.8

2
4
.8

2
1
.8

9
9
.8

7
1

2
0
1
8
/
0
5
/
2
9

2
2
:3

7
:3

3
5
0
5
1

R
a
lp

h
6
.9

1
6
.8

4
3
.6

6
2
2
1

1
.4

3
3
◦
5
9
′ 0

9
′′

5
1
◦
2
3
′ 4

6
′′

3
1
2

0
.1

3
.4

U
C

A
C

4
3
6
6
-6

2
9
6
7

1
3
.2

1
1
3
h
3
1
m

2
3
.6

5
4
s

−
1
6
◦
5
0
′ 2

4
.4

7
0
′′

4
.8

2
3
6

1
3
8
.7

-1
7
.0

4
6
.0

2
1
.2

9
9
.8

8
2

2
0
1
8
/
0
5
/
3
0

0
0
:2

3
:4

4
2
6
7
5
0

2
0
0
1

H
J
5
5

6
.6

1
6
.6

7
3
.4

3
2
0
2

0
.9

3
9
◦
0
6
′ 0

6
′′

4
9
◦
5
3
′ 5

8
′′

9
5

0
.1

3
.3

U
C

A
C

4
2
9
3
-2

2
1
1
0
1

1
3
.2

9
1
9
h
2
3
m

2
8
.7

5
4
s

−
3
1
◦
2
9
′ 5

6
.3

9
6
′′

8
.6

1
7
9

1
3
9
.5

-8
.9

3
7
.2

1
4
.2

9
9
.7

7
9

2
0
1
8
/
0
5
/
3
0

0
0
:3

4
:1

3
2
8
9
9

R
u
n
ru

n
S
h
aw

6
.9

1
5
.9

9
4
.4

6
2
3
6

1
.9

3
3
◦
1
8
′ 0

1
′′

5
0
◦
5
9
′ 2

3
′′

2
9
6

0
.0

4
.5

U
C

A
C

4
3
0
8
-2

3
9
6
8
8

1
1
.5

4
1
8
h
3
5
m

3
0
.4

7
2
s

−
2
8
◦
3
4
′ 1

2
.6

0
4
′′

1
0
.6

1
9
2

1
5
0
.1

-7
.8

2
6
.3

1
3
.2

9
9
.7

6
1

2
0
1
8
/
0
5
/
3
0

1
9
:1

7
:5

3
4
8
1
6

C
o
n
n
el

ly
9
.1

1
6
.4

0
4
.8

1
2
4
4

0
.7

3
9
◦
1
8
′ 3

4
′′

5
1
◦
0
6
′ 1

0
′′

6
1

0
.1

3
.8

U
C

A
C

4
3
0
1
-8

8
0
0
9

1
1
.6

1
1
6
h
0
7
m

0
7
.1

8
3
s

−
2
9
◦
5
9
′ 2

5
.0

9
3
′′

6
.3

1
5
6

1
7
0
.3

-1
2
.5

2
1
.2

8
.5

9
8
.5

9
6

2
0
1
8
/
0
5
/
3
0

2
1
:0

0
:3

5
1
5
6
9
8

1
9
8
6

Q
O

2
6
.3

1
8
.5

9
4
.6

5
2
5
0

0
.9

3
5
◦
1
8
′ 0

2
′′

4
7
◦
5
4
′ 0

3
′′

1
9
6

0
.4

1
.8

U
C

A
C

4
4
0
6
-5

8
1
7
4

1
3
.9

5
1
3
h
5
3
m

3
4
.3

9
5
s

−
8
◦
5
8
′ 2

1
.0

6
8
′′

2
5
.1

2
1
5

1
4
0
.4

-1
8
.0

5
3
.9

1
7
.4

9
8
.4

1
3
9



L
o
n
g
it

u
d
e

=
3
6
.2

8
7
(3

6
◦
1
7
′ 1

1
.5
′′
)

L
a
ti

tu
d
e

=
5
0
.0

4
7
(5

0
◦
0
2
′ 5

0
.8
′′
)

S
o
rt

ed
b
y

d
a
te

/
ti

m
e.

T
a
b
le

1
P

a
g
e

1
0

L
in

O
cc

u
lt

2
.3

.0

A
st

er
o
id

N
ea

re
st

p
o
in

t
S
ta

r
S
u
n

M
o
o
n

D
a
te

T
im

e
(U

T
C

)
N

u
m

b
er

N
a
m

e
D

ia
m

(k
m

)
M

a
g

D
ro

p
D

is
t

(k
m

)
D

u
ra

t
(s

ec
)

L
o
n
g
it

u
d
e

L
a
ti

tu
d
e

A
z

P
ro

b
(%

)
C

a
ta

lo
g

N
u
m

b
er

M
a
g

R
A

D
ec

A
lt

A
z

D
is

t
A

lt
D

is
t

A
lt

P
h
a
se

(%
)

σ
k
m

2
0
1
8
/
0
5
/
3
0

2
3
:3

7
:1

3
4
1
5
9

F
re

em
a
n

1
7
.3

1
4
.8

5
1
.4

0
2
1
9

1
.4

3
4
◦
3
0
′ 4

2
′′

5
1
◦
3
9
′ 5

1
′′

3
2
5

0
.6

7
.1

U
C

A
C

4
3
6
5
-8

9
0
9
4

1
3
.8

0
1
7
h
2
3
m

4
1
.6

3
1
s

−
1
7
◦
0
1
′ 2

2
.8

9
5
′′

2
1
.2

1
9
9

1
6
6
.5

-1
3
.1

4
.4

1
9
.1

9
8
.1

9
8

2
0
1
8
/
0
5
/
3
1

1
9
:1

8
:3

1
4
6
9
2
0

1
9
9
8

S
X

1
2

5
.0

1
8
.6

0
6
.6

0
2
4
4

0
.5

3
7
◦
4
5
′ 5

6
′′

4
8
◦
0
4
′ 3

7
′′

1
5
4

0
.3

1
.6

U
C

A
C

4
5
6
9
-5

2
5
3
2

1
2
.0

0
1
5
h
1
2
m

4
8
.5

8
2
s

2
3
◦
3
8
′ 0

0
.0

2
8
′′

6
1
.9

1
5
4

1
3
0
.3

-1
2
.4

6
3
.6

1
.9

9
5
.4

1
2
8

2
0
1
8
/
0
5
/
3
1

2
1
:0

5
:5

6
7
7

F
ri

g
g
a

6
9
.2

1
2
.9

7
0
.6

5
1
7
7

6
.6

3
4
◦
5
7
′ 3

2
′′

4
8
◦
4
2
′ 4

0
′′

2
1
3

6
.3

2
6
.3

U
C

A
C

4
3
1
6
-1

5
6
8
1
6

1
3
.2

0
1
8
h
1
2
m

5
9
.2

9
4
s

−
2
6
◦
5
7
′ 3

9
.2

9
6
′′

8
.3

1
5
2

1
5
6
.9

-1
8
.0

6
.8

1
3
.4

9
5
.1

1
0
3

2
0
1
8
/
0
5
/
3
1

2
2
:1

0
:2

7
5
0
1
7

T
en

ch
i

1
2
.0

1
7
.3

3
5
.4

9
1
8
4

1
.4

3
6
◦
0
1
′ 3

5
′′

4
8
◦
2
4
′ 2

4
′′

1
8
6

1
.4

3
.7

U
C

A
C

4
4
1
9
-1

0
3
2
2
5

1
1
.8

5
1
8
h
5
1
m

0
4
.1

5
2
s

−
6
◦
1
6
′ 2

0
.3

1
5
′′

3
0
.0

1
5
2

1
4
3
.4

-1
7
.7

1
5
.6

1
7
.6

9
4
.9

1
3
0

2
0
1
8
/
0
5
/
3
1

2
2
:1

8
:4

1
1
0
6
9
5
4

2
0
0
0

Y
S
7
8

5
.0

1
9
.1

4
7
.6

6
1
9
2

0
.7

3
4
◦
5
9
′ 3

0
′′

5
1
◦
3
3
′ 5

4
′′

3
3
1

0
.6

1
.3

U
C

A
C

4
5
0
4
-5

4
9
1
0

1
1
.4

8
1
2
h
5
1
m

1
3
.8

2
2
s

1
0
◦
4
0
′ 3

3
.6

1
2
′′

2
2
.6

2
5
9

1
1
6
.3

-1
7
.4

8
8
.1

1
8
.0

9
4
.9

1
4
9

2
0
1
8
/
0
5
/
3
1

2
2
:4

5
:3

2
5
0
1
7

T
en

ch
i

1
2
.0

1
7
.3

3
6
.1

6
7
5

1
.4

3
6
◦
0
9
′ 2

3
′′

4
9
◦
2
2
′ 3

1
′′

1
8
7

3
.1

3
.7

U
C

A
C

4
4
1
9
-1

0
3
1
7
6

1
1
.1

7
1
8
h
5
1
m

0
3
.4

1
2
s

−
6
◦
1
6
′ 2

0
.2

2
3
′′

3
2
.2

1
6
1

1
4
3
.4

-1
6
.3

1
5
.5

1
8
.9

9
4
.8

1
3
0


