2013 11

17:22

21

PIEFE ‘
TS v Iiall

2009

1942 COBE

19:9

30




20

20

SF

21

137

100

2 30

1915

70

2001

1948

1947

20




1983

1947

10:1



1950
20 30
1950
3
46
99.99
101

100

1920

200

1
5x 10 11

EON iR @E
LEBRER

I BAUERITE

A

] HERRE
10
i
-3 AT|IB'DE
s

R v

— 10ERE —

B OEEI. BOREILELRIC

UIEE L

10

10



10

3 2
3
;
7 4 3
1
1964
500
1933

1936

1 2
. \ “\ “\
/ / 4
H H H
e 3 k& ZEkE
38




1965

1948

1978



FEOMELEBR, REDLILDPMALEHEZNTER,

ME137@F

1980

“RT"DBVRET
FHIBBEO>R

100

1916 1997

10
10



137

38

38




FEIMO/A-JE

1976

[ Alexander Vilenkin DFEEEE7 )1 |

—z ¢ i
10 34 1
300 327
4
7
10 44
1858 1947
1918
10 36 34
10 34 1 10 43



21

10

10

32

2012 7

32

34 10

10

32

100

e
i

Generation

+2/3| 1/2 g oo L
-1/3] 172 da . SR -
=112 1@ Cen 1Q Bc e
o |12 |@sim |@rn, | Q..

0D <87 kI fi



0.1

10 1
10 10

10 10
10

10

38 3,000

11



137

100 200

1929
1912

137

1990
2.726

1990

1964

20
90
100  km
137
1980 21
NASA 1989
140

12

120

137

150

20

180

17

1946




137

4
23 73
72
137 2
13.772 £ 0.059 Gyr
120
100
1
2004 3 9 130
7
5.6%
2007 7 11
W M
6
4.1
2007 9 6 127
CFHQS 1641+3755
2011 1 26 2009 2010
UDFj- 39546284 132
3.8%
2011 11 128
1377

13

2001
38
0.1
132
5
iy 75~t iET-HD EAI0HHE
G G T ey B2 A
137 7.8%
3,800
1




FHORNLEDD

38

&
38 %
*EAUsL -
38
38 3,000
X
3,000
137 1,100
1,100
1,100
3,000 1100 1 2.73
270 C 2.73
10 1
2.7272°K 0.00003K
100 1
1965 27 1992
2 2006

A

14



2001 6 NASA
2003

38

100

78

15



100

100

30

1

1,000

300

200

100

132

16



1
80
137 x 3.4
1,100
4,200

1,000

3.4
465

137

17

4,200

137
465



15

18

10



1
21:6
4
11:6
10 369 11 15 20 24 26 28 29 22 10
8
55:11
33:6
11:3
5 4 6 7 14 18 4
58 10
11 12
21
8 11 12 21 24 25

19



1:1517

33

20

4:11

31

19:1

33:1-11

17



2
7 7
1 7
7 4 7 12 16 21 25 27
7 379 11 15 24 30
7 4 10 12 18 21 25 31
7 1 1
1 2 14 2 1-3 469  7x 67 21
21 35 5 5 10
2 22 28 7 7
20:8-11
58:13 14
6
5:17
5:19-20

21



2000
2004 2-27
2006
2008 5576
3 2008
— 2008
2010
2012 21-106
96 2008
2010
100 2011 166-89
2013 75116
137
100 2008 9-40
137 2009
137 2010
2011 1340
137 2012
1986
1991
- ) 2003
2006
2006
2007
50 2008
2008
2008 4354
2010 11-58
2011 7-86
100 2011 1877
2012
2012
2013

22

208 29



