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Ň
K
rá
lo
v
é
h
ra
d
e
ck
ý
a
st
ro
n
o
m
ic
k
ý
č
a
so
p
is

čí
sl
o
S
1
/
2
0
0
9

ro
čn
ík
1
7

M
et
eo
ri
ty



O
b
sa
h

st
ra
n
a

M
ir
os
la
v
B
ro
ž,
M
ar
ti
n
Š
ol
c,
M
il
oš
B
o
če
k
:
M
et
eo
ri
ty
—
o
be
cn
ý
p
ře
h
le
d
.
.
.
.
.
3

M
il
oš
B
o
če
k
:
P
o
ly
m
ik
tn
í
u
re
il
it
y
z
a
st
er
o
id
u
2
0
0
8
T
C
3
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
24

O
b
r
.
1
—
E
u
k
ri
ti
ck
ý
ac
h
on
d
ri
t
S
to
n
ař
ov
,
je
h
ož
p
ád
b
y
l
p
oz
or
ov
án
v
ro
ce
18
08
u
Ji
h
la
v
y.
Je
d
n
á

se
o
zv
ět
ra
lý
ex
em
p
lá
ř,
k
te
rý
b
y
l
n
al
ez
en
až
p
o
17
0
le
te
ch
.
M
in
er
ál
y
p
ov
rc
h
ov
é
v
rs
tv
y,
tl
u
st
é

2
cm
,
b
y
ly
ji
ž
p
oz
n
am
en
án
y
p
ře
m
ěn
ou
.
M
et
eo
ri
ty
to
h
ot
o
ty
p
u
p
o
ch
áz
ej
í
n
ej
sp
íš
e
z
p
la
n
et
k
y

(4
)
V
es
ta
,
p
o
d
ob
n
ě
ja
ko
d
io
ge
n
it
y
a
h
ow
ar
d
it
y.
K
čl
án
k
u
n
a
st
r.
3.

P
ov
ět
ro
ň
S
1/
20
09
;
H
ra
d
ec
K
rá
lo
vé
,
20
09
.

V
y
d
al
a:
A
st
r
o
n
o
m
ic
k
á
sp
o
le
č
n
o
st
v
H
r
a
d
c
i
K
r
á
lo
v
é
(5
.
12
.
20
09
n
a
22
6.
se
tk
án
í
A
S
H
K
)

ve
sp
ol
u
p
rá
ci
s
H
v
ě
z
d
á
r
n
o
u
a
p
la
n
e
tá
r
ie
m
v
H
r
a
d
c
i
K
r
á
lo
v
é

v
y
d
án
í
1.
,
40
st
ra
n
,
n
ák
la
d
10
0
k
s;
d
vo
u
m
ěs
íč
n
ík
,
M
K
Č
R
E
13
36
6,
IS
S
N
12
13
–6
59
X

R
ed
ak
ce
:
M
ir
os
la
v
B
ro
ž,
M
ar
ti
n
C
h
ol
as
ta
,
Jo
se
f
K
u
ja
l,
M
ar
ti
n
L
eh
k
ý
a
M
ir
os
la
v
O
u
h
ra
b
ka

P
ře
d
p
la
tn
é
ti
št
ěn
é
ve
rz
e:
v
y
ři
zu
je
re
d
ak
ce
,
ce
n
a
35
,–
K
č
za
čí
sl
o
(v
če
tn
ě
p
oš
to
v
n
éh
o)

A
d
re
sa
:
A
S
H
K
,
N
ár
o
d
n
íc
h
m
u
če
d
n
ík
ů
25
6,
H
ra
d
ec
K
rá
lo
vé
8,
50
0
08
;
IČ
O
:
64
81
08
28

e–
m
ai
l:
〈a
s
h
k
@
a
s
h
k
.
c
z
〉,
w
eb
:
〈h
t
t
p
:
/
/
w
w
w
.
a
s
h
k
.
c
z
〉

A
c
ta
,
7
2
(1
9)
,
s.
48
25
–4
84
4,
20
08
.

〈h
t
t
p
:
/
/
w
w
w
.
g
e
o
l
o
g
y
.
w
i
s
c
.
e
d
u
/
~
w
i
s
c
s
i
m
s
/
p
d
f
s
/
D
o
w
n
e
s
_
G
C
A
2
0
0
8
.
p
d
f
〉

[9
]
F
u
k
u
n
a
g
a
,
K
.,
M
a
t
s
u
d
a
,
J.
V
a
p
o
r-
g
ro
w
th
c
a
rb
o
n
a
n
d
th
e
o
ri
g
in
o
f
c
a
rb
o
n
a
c
eo
u
s
m
a
-

te
ri
a
l
in
u
re
il
it
e
s
[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-
01
].
G
eo
c
h
e
m
ic
a
l
J
o
u
rn
a
l,
3
1
,
s.
26
3–
27
3,
19
97
.

〈h
t
t
p
:
/
/
w
w
w
.
t
e
r
r
a
p
u
b
.
c
o
.
j
p
/
j
o
u
r
n
a
l
s
/
G
J
/
p
d
f
/
3
1
0
5
/
3
1
0
5
0
2
6
3
.
P
D
F
〉.

[1
0]
G
a
b
r
ie
l
,A
.D
.,
P
a
c
k
,A
.
U
re
il
it
e
V
e
in
M
e
ta
l
—
In
d
ig
e
n
eo
u
s
o
r
Im
p
a
c
t
M
a
te
ri
a
l?
[o
n
li
n
e]
.

[c
it
.
20
09
-1
1-
01
].
40
th
L
u
n
ar
an
d
P
la
n
et
ar
y
S
ci
en
ce
C
on
fe
re
n
ce
,
20
09
.

〈h
t
t
p
:
/
/
w
w
w
.
l
p
i
.
u
s
r
a
.
e
d
u
/
m
e
e
t
i
n
g
s
/
l
p
s
c
2
0
0
9
/
p
d
f
/
2
4
6
2
.
p
d
f
〉.

[1
1]
H
e
r
r
in
,
J.
S
.,
L
e
e
,
C
-T
.
A
.,
M
it
t
l
e
f
e
h
l
d
t
,
D
.
W
.,
D
o
w
n
e
s
,
H
.
G
e
n
e
si
s
o
f
A
u
g
it
e
-

b
ea
ri
n
g
U
re
il
it
e
s:
E
v
id
e
n
c
e
fr
o
m
L
A
-I
C
P
-M
S
A
n
a
ly
se
s
o
f
P
y
ro
x
e
n
e
s
a
n
d
O
li
v
in
e
[o
n
li
n
e]
.

[c
it
.2
00
9-
11
-0
1]
.
39
th
L
u
n
ar
an
d
P
la
n
et
ar
y
S
ci
en
ce
C
on
fe
re
n
ce
,
20
08
.
〈h
t
t
p
:
/
/
n
t
r
s
.
n
a
s
a
-

.
g
o
v
/
a
r
c
h
i
v
e
/
n
a
s
a
/
c
a
s
i
.
n
t
r
s
.
n
a
s
a
.
g
o
v
/
2
0
0
8
0
0
1
0
7
7
8
_
2
0
0
8
0
1
0
0
0
3
.
p
d
f
〉.

[1
2]
H
e
r
r
in
,
J.
S
.,
L
e
,
L
.,
Z
o
l
e
n
s
k
y
,
M
.
E
.,
I
t
o
,
M
.,
J
e
n
n
is
k
e
n
s
,
P
.,
S
h
a
d
d
a
d
,
M
.
H
.
L
a
te

R
ed
u
c
ti
o
n
T
e
x
tu
re
s
in
A
lm
a
h
a
ta
S
it
ta
U
re
il
it
e
[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-
01
].
A
m
er
ic
an
A
st
-

ro
n
om
ic
al
S
o
ci
et
y,
20
09
.
〈h
t
t
p
:
/
/
a
d
s
a
b
s
.
h
a
r
v
a
r
d
.
e
d
u
/
a
b
s
/
2
0
0
9
D
P
S
.
.
.
.
4
1
.
0
9
0
7
H
〉.

[1
3]
H
e
r
r
in
,
J.
S
.,
Z
o
l
e
n
s
k
y
,
M
.
E
.,
I
t
o
,
M
.,
J
e
n
n
is
k
e
n
s
,
P
.,
S
h
a
d
d
a
d
,
M
.
H
.
F
o
ss
il
iz
ed

S
m
e
lt
in
g
;
R
ed
u
c
ti
o
n
T
e
x
tu
re
s
in
A
lm
a
h
a
ta
S
it
ta
U
re
il
it
e
[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-
01
].
M
e
-

te
o
ri
ti
c
s
&
P
la
n
e
ta
ry
S
c
ie
n
c
e
S
u
p
p
le
m
e
n
t,
72
n
d
A
n
n
u
al
M
et
eo
ri
ti
ca
l
S
o
ci
et
y
M
ee
ti
n
g,

20
09
.
〈h
t
t
p
:
/
/
w
w
w
.
l
p
i
.
u
s
r
a
.
e
d
u
/
m
e
e
t
i
n
g
s
/
m
e
t
s
o
c
2
0
0
9
/
p
d
f
/
5
4
4
4
.
p
d
f
〉.

[1
4]
J
e
n
n
is
k
e
n
s
,
P
.
a
j.
T
h
e
im
p
a
c
t
a
n
d
re
c
o
v
e
ry
o
f
a
st
e
ro
id
2
0
0
8
T
C
3
[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-

01
].
N
at
u
re
,
L
et
te
rs
,
45
8,
s.
48
5–
48
8,
20
09
.

〈h
t
t
p
:
/
/
a
s
i
m
a
.
s
e
t
i
.
o
r
g
/
2
0
0
8
T
C
3
/
n
a
t
u
r
e
0
7
9
2
0
.
p
d
f
〉.

[1
5]
K
it
a
,
N
.
T
.,
T
o
g
a
s
h
i,
S
.,
M
o
r
is
h
it
a
,
Y
.,
T
e
r
a
s
h
im
a
,
S
.,
Y
u
r
im
o
t
o
,
H
.
S
ea
rc
h
fo
r
6
0
N
i

e
x
c
e
ss
e
s
in
M
E
T
-7
8
0
0
8
u
re
il
it
e
:
A
n
io
n
m
ic
ro
p
ro
b
e
st
u
d
y
[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-
01
].
A
n
-

ta
rc
ti
c
M
et
eo
ri
te
R
es
ea
rc
h
.
22
n
d
S
y
m
p
os
iu
m
on
A
n
ta
rc
ti
c
M
et
eo
ri
te
s,
N
IP
R
S
y
m
p
os
iu
m

11
,
19
97
,
N
at
io
n
al
In
st
it
u
te
of
P
ol
ar
R
es
ea
rc
h
,
T
ok
yo
.
E
d
.
T
ak
eo
H
ir
as
aw
a.
19
98
,
s.
10
3.

〈h
t
t
p
:
/
/
n
e
l
s
.
n
i
i
.
a
c
.
j
p
/
e
l
s
/
1
1
0
0
0
0
0
3
2
9
7
3
.
p
d
f
〉.

[1
6]
L
a
u
r
e
t
t
a
,
D
.
S
.,
M
c
S
w
e
e
n
,
H
.
Y
.
Jr
.,
ed
it
oř
i
M
e
te
o
ri
te
s
a
n
d
th
e
E
a
rl
y
S
o
la
r
S
y
st
e
m
II
.

T
u
cs
on
:
U
n
iv
er
si
ty
of
A
ri
zo
n
a
P
re
ss
,
20
06
.
IS
B
N
08
16
52
56
25
.

[1
7]
N
o
r
t
o
n
,
O
.
R
.
T
h
e
C
a
m
b
ri
d
g
e
E
n
c
y
c
lo
p
ed
ia
o
f
M
e
te
o
ri
te
s.
C
am
b
ri
d
ge
:
C
am
b
ri
d
ge
U
n
i-

ve
rs
it
y
P
re
ss
,
20
02
.
IS
B
N
05
21
62
14
37
.

[1
8]
R
a
n
k
e
n
b
u
r
g
,K
.,
B
r
a
n
d
o
n
,A
.D
.,
H
u
m
a
y
u
n
,M
.
O
sm
iu
m
is
o
to
p
e
sy
st
e
m
a
ti
c
s
o
f
u
re
il
it
e
s

[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-
01
].
G
eo
c
h
im
ic
a
e
t
C
o
sm
o
c
h
im
ic
a
A
c
ta
,
7
1
,
s.
24
02
–2
41
3,
20
07
.

〈h
t
t
p
:
/
/
w
w
w
.
m
a
g
n
e
t
.
f
s
u
.
e
d
u
/
l
i
b
r
a
r
y
/
p
u
b
l
i
c
a
t
i
o
n
s
/
N
H
M
F
L
P
u
b
l
i
c
a
t
i
o
n
-
3
6
5
1
.
p
d
f
〉.

[1
9]
S
in
g
l
e
t
a
r
y
,
S
.
J.
,
G
r
o
v
e
,
T
.
L
.
E
a
rl
y
p
e
tr
o
lo
g
ic
p
ro
c
e
ss
e
s
o
n
th
e
u
re
il
it
e
p
a
re
n
t
b
o
d
y

[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-
01
].
M
e
te
o
ri
ti
c
s
&
P
la
n
e
ta
ry
S
c
ie
n
c
e
,
3
8
,
1,
s.
95
–1
08
,
20
03
.

〈h
t
t
p
:
/
/
w
e
b
.
m
i
t
.
e
d
u
/
t
l
g
r
o
v
e
/
w
w
w
/
p
u
b
s
/
1
1
5
.
p
d
f
〉.

[2
0]
T
a
k
e
d
a
,
H
.,
I
s
h
ii
,
T
.,
O
t
s
u
k
i,
M
.,
N
a
k
a
m
u
t
a
,
Y
.,
N
a
k
a
m
u
r
a
,
T
.
M
in
e
ra
lo
g
y
o
f
a
N
e
w

W
ea
k
ly
S
h
o
c
k
ed
U
re
il
it
e
,
D
a
r
A
l
G
a
n
i
8
6
8
w
it
h
D
ia
m
o
n
d
s
[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-
01
].

M
e
te
o
ri
ti
c
s
&
P
la
n
e
ta
ry
S
c
ie
n
c
e
,
3
6
,
S
u
p
p
le
m
en
t,
s.
A
20
3,
20
01
.

〈h
t
t
p
:
/
/
w
w
w
.
l
p
i
.
u
s
r
a
.
e
d
u
/
m
e
e
t
i
n
g
s
/
m
e
t
s
o
c
2
0
0
1
/
p
d
f
/
5
0
3
9
.
p
d
f
〉.

[2
1]
W
a
r
r
e
n
,
P
.
H
.,
K
a
l
l
e
m
e
y
n
,
G
.
W
.
A
N
e
w
M
o
d
e
l
fo
r
U
re
il
it
e
O
ri
g
in
:
In
c
o
m
p
le
te
Im
p
a
c
t-

d
is
ru
p
ti
o
n
o
f
P
a
rt
ia
ll
y
M
o
lt
e
n
A
st
e
ro
id
s
[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-
01
].
A
b
st
ra
ct
s
of
th
e
L
u
n
ar

an
d
P
la
n
et
ar
y
S
ci
en
ce
C
on
fe
re
n
ce
,
19
,
s.
12
38
,
19
88
.

〈h
t
t
p
:
/
/
w
w
w
.
l
p
i
.
u
s
r
a
.
e
d
u
/
m
e
e
t
i
n
g
s
/
l
p
s
c
1
9
8
8
/
p
d
f
/
1
6
2
8
.
p
d
f
〉.

[2
2]
Z
o
l
e
n
s
k
y
,
M
.E
.,
H
e
r
r
in
,
J.
S
.,
J
e
n
n
is
k
e
n
s
,
P
.
a
j.
M
in
e
ra
lo
g
y
o
f
th
e
A
lm
a
h
a
ta
S
it
ta
U
re
-

il
it
e
[o
n
li
n
e]
.
[c
it
.
20
09
-1
1-
01
].
A
m
er
ic
an
A
st
ro
n
om
ic
al
S
o
ci
et
y,
72
n
d
A
n
n
.
M
et
eo
ri
ti
ca
l
S
o-

ci
et
y
M
ee
ti
n
g,
20
09
.
〈h
t
t
p
:
/
/
w
w
w
.
l
p
i
.
u
s
r
a
.
e
d
u
/
m
e
e
t
i
n
g
s
/
m
e
t
s
o
c
2
0
0
9
/
p
d
f
/
5
1
8
3
.
p
d
f
〉,

〈h
t
t
p
:
/
/
a
d
s
a
b
s
.
h
a
r
v
a
r
d
.
e
d
u
/
a
b
s
/
2
0
0
9
D
P
S
.
.
.
.
4
1
.
0
9
0
6
Z
〉.

P
o
v
ě
t
r
o
ň
S
1/
20
09

3
9


