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The results from optical identifications of 2-10 keV hard X-ray surveys with ASCA
satellite are reviewed along with results from Chandra deep surveys. The bright
AGN sample obtained with ASCA is still unique for studies of luminous AGN even
in the Chandra XMM-Newton era. More than 100 AGNs have been found with
ASCA. The number density of obscured type-2 QSOs is not so large as expected
from the type-2 to type-1 Seyfert galaxy number ratio. The result suggests that
the fraction of absorbed AGNs decreases with increasing luminosity.

00000000 2-10keVvVOOODODOOODODOOOOOOOOOOOOOODO
gooooobO0oobooboboooooboooobbooooobobooooo
oboboobooobooboooobobboobbo0ooooobooobooboboooboooo
gobobooboboboooboooooboobobooooobooooobbooooon
oboboboboooooooooboboobooboobooooooboooobooooo
goboooboobOoooooooooobooboboooooooboooboboobooo
gooobooboobooooooboboooboobobooooboobobooooo
gboobobooboooobobooobobooobooooooooboboobon
oooooobooobooooooooo

1 000000000000 m 00000000 Y0000000000000
0000000000 godbobooboooboobboobooba
godooooobooooooooooooooo

1.1 00000000000 OoOOonon boOoooooobOoooodooooooboodon
000000000 Jooooboboooobbooooooboooog
goooooboobooboobobobbboo

voooobooooooobibodiidl pgooooooOono 2-10keVOOOOOOOOD
000000000000 0O0000DOoOOo



100_
Hard

-
o

(keV cm=2 s-1 sr-1)

/ S

XIRFHERBHD
BEYAAHYDIRILF—BE

|/I||||I I L

.
~.
Ll > i

10 100

IHRILE— (keV)

01:00000000000000000000000000000000O00000 Y0000
goobobooooooobobooboobobooobooooobooooooooooobooboooo
oobooobooooobbooboobooooboooooooooboobooboobobooooooDbo
0000000000000 ONoabs. O0O0ODODOOOOO0O0O0O0O0O0DOOOOOOOOOOO
gbobobooboboboobobobooboboooooooobooon

000000000000 00000000 20

goooobooobooboboooobobood
ooooobooooooboooooobooboooDo
oboooboomoboooooobobooobboobooo
OO0 05-2keVODOOOOOODOODOOOOOD
goboooboooobooooboobooa
00000000000 ®0000000000
OO0O00000000O0O00O0oOO 2-10kevOoOO
gooooboboobooooooboooo
000000000 Y000000000000
ooboobooooobooooboooooo
gobobobooooooooboboboooooon
gooobObooobobobooobooobon
ooooboooobooobooobbbbooon
goboooooooooobbobbooobo

ooobobooboobbooooobbooooo
00000ooooooooo o100 0.3%0
goboobooooooobobOobooboooboboog
booboboooooboboooooooon

0000000000000000000000
10°Mgy Mpc3 000000000 00000
0000000000000000000000
0000000000000000000000
000000009mMO000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
00000D00000000000000000
0000000000D000000000000
0000000000000000000000
0000000000000000000000



1.2 Og0Ooboogooooo

ooooboooboooooooooobooo
gooboobooboooooboobobobooooooo
OO0o0oooooooDooOz2-1keVvOOO OO0
ooooobooOoobooobboooooooon
ooboboooooooooobobobboooo
00r‘o1.70000000000000000
ooobooooooboooooooo ro
1400000000000000D00D00OO0
ooboooboooobobooboobooo
O”007”000000000000000000
gbooobooooooboboooooboon
O0D000000P0000000000000
Noabs. 00OOOO0OO)OOOOOOOODOO
goboobooooboooobooboobooono
gooooboooobooobooooboooo
oooobboboooooooobobooboDboo
ooooooobooboooboooobooo
gooboooboobooooboboobooooono
ooooobooooobbooobboooooo
gooooooooooooobooooboooboon
gbbobooobobooboobobooooon
gobbooooboooooooobooobooboog
obooobobooobooboooboooooboooo
oboboooooboobooboobooobooo
gobooooobooboboobooboooog
goooOoobooooobooooboboo
obooooboooooooboooboobooboon
oboooooooobobooboooooboooon
goboboooooooooooboooobooboo
gooboooobobooobbobooooboboon
oboooboooooooboobbooooboobooon
goboobobooboooooboobbooan
gboboooobooboooobobobooo
ooooooo

oobooooooooobooooboooon
obooooooobooooooobooboobooo

00000000000 00000 10% erg s—?

U, /v oc v T = p=(1+a)

goooboobooobobooobooooboooo
oooooooooooboboobboooboo
ooooboooboobooobooboobDbDbDosooo
kms™ ! 00000000D000O0O0O0OO 1000
kms~ ! 000000000000 DOO0O0O0OO
ooooobOooboooboooooooboooon
oooooobboobooooobobobobobooboo
gooooboooooboooobobooooo
gbooooooboobooobooooooo
ooooooooooboboboooobooooon
oboooooooooboboboooboobooo
gobooboboboooboooobooooboo
oooooooobooobobooobboboooboon
oooobooooooboooobooboooboooboon
gooooobobobobooobobooooo
gobobobooboOooooooobooobooo
0000000000000000 ®00000
oobooOoobobobObooooobooooboon
tdododoobooobooooobooooooao

000000000000000000000
00 104 erg s-! 0000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000 000000000
0000000000000000000000
0000000000000000000000
000000000000 0000000000
0000000000000000000000
0000000000000 000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
00000000000000000000



X fRER
(ASCASIS O +7 +
ROSAT HRI El{§)

8.

O20000000000000D000000O0

aAEARY kL

Mgl

7000

BR (A)

5000 9000

00000 oOooo o.8000000 M (a0

000000000000 000000ooooUoo0oooUoooo(G) oooooooood
obbooooooobooooboooooooooboooooooooboooobooboooDnao
0000000 (c)D0OD00OO0O0OOOUOO0OOOOOOU0DODODODODOOOOOOODOOOOOO
gbboooooooboooobbooooooobooboooooboboboboobooooboooooo

2 JUooooobobooad

goboooooooboooooooooooon
gboooooboobooobooobooooboao
ooboooboooooOooboobooobobooo
obobooboboooboooboboboboon
goboobooooobooooobooooooo
00000000000000000D000 1023
em2000000000000000000O0
ooooboooboobbooooooboo o
mooobobooooooboooboooon
booooooboooooooooobooo
ooooooooboobobooooobooooo
ooooobboooobbobooboobobobooon
gobooboboooboobobooboooooog
oooboooooboooboboooooag
gobooobobboboboOoobobooboobobooon
gobooooooo

oooboobobobboooobooooo
oooooooooo@moooOmoobooo b m
O000000000DO0O0DO0O0DO 2-10keV
00000000000 000000000 10%

em~?2000000000000000OO0OO0
O000000000000D0D00OD0 30keV O
ooooooobobboboooboboboooobooo
O 10keV OODOOODOOOOOODOOOOO
00000000 10keV OOODOOOODOO
O000000oooo0oDDbD1keVOOOOO
ooboooobooboboooooooooboon
goboooboobobOoooboooooboboo
gbooobocobooobooooboooooo
ooobooboooooboobo

ooobOoooooooooooooooon
oobooboooobobooooooobooo
ooobOoboooooooooooboooboboDoo
ooooooobooobobooboooooboon
ooooooobooooboboobooobooDoon
gboobobobooooobooooooobooon
oboooboboooboobooboooooo
gboooboboobooooobooooboboon
obobogooooooocmoooboobooo
ooboooobooobobobobOobooDbon
oobooOobooooooooooooooboon
gooobobooooobooobooooboooobon



gbooOoooooooooboboooooomoo

oobooobOoobooooooobooobooao

ubboboodobooouobobbbooobob obboobboboooobobooboooboo

0000000000000000000000
000000000000000000
00000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000000”
00’00000000000 09000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000 7x 104 erg
sT'000000000000000000000
0000000000000000000000
00000000 90000000000000
0000000000000000000000
00000000000

3 Uobooboobooobd
oboogdn

3.1 ODO0bObOouooooobobb

gooooooobooboobooboooooono
gboooboboooooobooooooboooon
boooooooooooooobbooboobn
00000000000020000000000
ooboooooobooooboboObooobooobooo
ooboooooooboooobooboooo
oo0O0ooDoODOO0O0O0 5400000000

0000000000000000000000000
goobooooooooooooOoDOoOoOoOOOOOoOOO
gooodooobooooooooooooooooooo

000000000000 000OOoOoooonon
00000000000 00000000000
0000000000000000000000
0000000000000 O00O000oDo00
0000000000 O00O0O0oOoOoooooon
0000000000000000000000
gooooooo '9g
000000000000000000000
0000000000 D00O00o00OoO0oonooon
000000 00O0000O000O0O0ooooo
0000000000000000000000
00000000000000000000000
0000000000000000O00ooon
000000000000000000000O
0000000000000000000 040
0000000000000000000000
WYggooooo0Do0D0000o0oooo
00000000000000000 040000
00000000000 00000000000
000000000000000 102 em™200
0000000000000 000 2-10keVODO
0000000000000000000000
0000000000000 000000000
0000000000000 000000000
0000000 05 000000000000
0000000000000000000000
0000000000000000000000
0000000 00000000D000O0ooon
000000000 000000O0oDOO0oooo
0000000000000000000000
0oo0ooooon
000000000000000000000
0000000000000 00o0Oo0oOooon
00000000O000O00o0o0Ooooooo
0000000000 00000000000
0000000000000000000000

S0000000000000D0000D00000000
goboooooooooooooooOoooooo



U 24 e
~ - (a) z<0.6 ] i (b) z>0.6 §
£ 23[ 1 a3f *
s ] i @q,
& [ ‘ﬁa . 19
' 22+ X + 4 22+ g
8 I ] I
g ]
§ 21 1 2 & -
S ]
mhé 200 e 1 20} & o
= r CO®D @ 1 r 4
X ﬁo oaom g o
r xR X O |pO ©
19-||||||||||||| |||||||||||. 19-ll|llll|llll|l L | Y | P
1042 1™ 1046 1042 1 044 4 046
IN—RAY RTOXERE N—FNY FTOXEHKE
(erg s-1) (erg s-1)

U3 0obbdoboobooomooboooooooooboboooboooboboobooaonn
0000O00(a) 2< 060000000000 HSOOOOOOOODOOODOOOODODOOOOOO
(b)z>060000000000000000000000000O00ODOOOOUOOOOOO
bdobobobobooooooooooboooboobooooboooooOooooobobon

uoboobooooooobooog

ooomooooooobboobooboooo
gbObobOoobooOobobOobOoooobooooon
gbobooobbooooboooboobooon
ubobooogobooboboobooooboaad
0000000000 ¥Ymooooooooog
gbooobooooboobooobboobooo
gbbboboboboboobobobobbo
ubooooooobooboobooaoboaada
gboooboooooobooboooboboog
boooboooobooobooobboo
gboboboboboogoobooooboooobn
ggbooboboboobabboooooan
goboboooboooboooobboooooDo
ooooooooooboooboobobooo
gboboogoooobooboboobobaobda
gbgbobooooobobuoboogooaoon
gbobobooobooobooobooooooo
goobaobobobobbbobobobada
gbbobbobooobobooboooobooo

000 ¥ooDooDooO0Doo0oooooo
0000000000000000000000
0000000000000000000000
0000000000 mMOO00o0o0ooooog
0000000000000000o0ooooon
0 0600000000000000O00000O0
0060000000000000000O0O00
000 HOOOOODODOOOOOOOOODOO
00000000 0000000O0O0 06000
00o0oo0o0o0oo0o00000000o0o0ooooon
0000000000000000000000
0000000000000 0000000

oooooooboooobobooooboo
gboooooooooomoobobooo
oboooooooooooobooobboon
obooobooobooboooobooooobon
oobooOoooooooboooobooobooboon
goboooooooooooboboooogon
gooobooboooboboooooooooo



Tk
-., Chandra
2 .43

30

N N
o o

AR R/NY FTOER

10

N—FNUFTOXRIFTVI R
(erg s”cm2)

N— RN\ FTOXBRNE

T T T —TT
46 |
10 aso
44
10 Seyfert »a
A A
n 22
o A
5 L
V1042_ s&*
*
* * *#
* * Chandra
- « **
40 | _
10
N 5 Ll

Y
Ly KYI b

0.01

04 0000000000000 00000000(:) 000000000000000000
00000000000 000000000MO0N0N00000MO0000000000nonoo
0000000000000 0000000000000000000000000000000
log fx/fr = +3,42,+1,0,—1,-2,-3,—-40000000000000000000000000
0000000000000000000000()0000000000000000 (0000
00000000000000000000000000000000000000000000
000000000000 0C00000000000000000000000000000000
000000000000 00000000000000

00000000000 DOD0O000000D0O00
000000000000 0000O00000ono
0000000000000 000D0OoOoono
0000000000 D00000OD0Ooonoo
000000000000 00D0000D00 MmO
0000000000000 000000000
00000000000 000D0D00000DnO
00000000000 0000OOO0O0OOooong
goooooo g

D00 MO0ODO00000000000oo
000000000000 000000000Dn
0000000000O0DOO00DO0OOoOD
0000000000 oDnooOoDooOooong
0000D00000000000 (a)00000
00000000 (b)0000mMOO0oOoog
0000000000000 DOO000Doooo

0000000000000000000000
000000000000000000000O0
0000000000000 O000000n
0000000000000000000000
000000000000000000mMmOn
0000000000 0100 20000000
0000000000000000000000
0000000000000000000000
0000 (b)@
0000000000000000000000
00000000000000000 (2)M000
0000000000000000000000
00000000000000000log fx/fr>
+2000000000000000000000
0000000000000000000000
0000000000000000000000

gooooboooboooooobobobOob0 DooboOobOoobOobOOoOoboOooOobOOooDo



000000000000 00mOooooon
0000000000000 00000000O0
0000000000000 000000000O0
00@moO00000000000000000a0
000000000000 0600000000
000000 102 em™20000000000
0000000000 000O0000oooon
0000000 (bh@MOoO0Oo0o00o0oooooo
0000000000000000000000
0000000000000 O00O0OO0oOooon
00000mMOD0O00Do0OO000ooooo
0000000000000000000000
0000000000000 O0000O00n
00000000000 00000000000
00000000000000000O0oDoooo
00000000000 00000000000
000 0500000000000000000
0 %Y0000000o0oo0o0o0ooooonoooon
00000000000 000000O0oOooOn
0000000000000000000000
00000o0000oooooao

3.2 U0bOoooooboobobo

0000000000000000000000
0000000000 0000O0O0DoooOoon
00000000000 0000D0O00o0o0oo
0000000000000000000000
0000000000000 (20000000
0060000000000000 102cm™20
00000000000 0000O0OO0o0o0ooo
0000 H3OOOOOOOOOOOO00O0O00
00000000000 O00D0OoOO0ooOoooon
102 em20000000000000000
000000 (b)00000000 06000
0000000000 10¥em™20000000
0000000000000 0O0ooOoOoooon
000000000000 0000O0O000o0n
0000000000000000000000
000000000 0600000000000

gobooOooboooboooooboooboan
gbogobooooboboboooobooabood
HooOODOOOOOOOOODOOoODOOoOoDDOO
gobooobooooogooooo
ggogbobobboouobobbooobabad
vbooobobobooooboboboobood
goboOoooooooobboboboooboo
obooboboooooooooooobobooogon
gbgboobooboobboobobooboooao
gbdooooooboobboooboan
gooobooooobooboooobooooon
gooobboooboooboobooboooa
vbdboogbooobooaobobobbod
gbooooboboooooooooooooao
gboooooooboobooboboobooo
ugobobooboooooboboabooboooa
ggooboobooobooboooaoooaoo
ood
uboduooououboooooaod
gbobooobooboooboooogoooaao

gooooboboooboobobooooboood

ooooobobooobooboobbooooo
vgbboboogboooouobbboooaboon
ubbouboubobooooboboobooooon
oboooooobooboooboooobobooo
goobobooobooobooooobooboo
gboogooboboouoouboobodaood
uboguouooabooooobogboooood

3.3 Ooooooboo

0000000000000000000000
000000000 000000OOoOOoOooon
0000000000000 000o0oooon
0000000000000000000000
0000000000000000000000
000 100ks0000000000O00O00O0O0
000000000000 D ¥®gooooooo
0000000000000 2x102 ecm=200
000000000000000000000a0



T T T T
S 100t (a) z<0.6 100 (b) z>0.6
RUEPE 8o
W
S
S 60 - 60 -
_‘u
= 40 40
X E
Y
x 20 20| E
=
0 L L 0 L L
43 43
<10 I axaetk <ix1o® 04 etk

~1x10

~1x10

R EDEE (ergs)

Os5 000000000000000D000000DODOODODOO0O00ODOODbO0OO0O0O00ObOO0DaO
gbooooooobobooboboooobooobobooboooobooooooooboooboooon

god

0000000000000000000000
0000000000000000000000
000000 HeOOOOOO HeOOOOOO
0000000000000000000000
0 HoO0DOOOOOOOOOOOOODODOOOO
0000000000 0O0000oo0oDoOOo0n
0000000000000000000000
00000000000000000O0000a0
000000000o0O0oDO0oO0oooooo
000000000000 000000o0Oooon
000 1x10¥em™2000000000000
0000000000000000000000
00000 2>060000000000000
0000D0o0o0O0o 102 em™20000000
00000000000000000 (00 (b)O
0000000000000000000000
000000000000 00000o0Oo00o0o

gooooooobooooooooooooa
gbooboobobooobooobooooobooaon
oooboooooooboooooobooooo
oooobooooooooboooboboooo
gbooooooobooboooooobodooa
goooooooooooboobbooboon

goobooooooobooooobobooobobooo
ggooboobobooobooooboboboooobda
gbobooboboobouoobooooooo
obooooobooooogo

gboboboboboboboaobooan
gbbogbooboobaoboboobobooboobooboob
gobobooobooooboooobooooon
uobooooboooobboooooboooan
gbooobobaooboooboboodobogd
uobgdobobobobboobobooaaon
goboooobbobooboooobooboooboo
ubobdoboboubobobooogobaba
uboboaboobobooabobobobodaod
gbbooobooobooobooboobooboon
HoeOHsOOOOOOOOOOOOOODOOOO
ubooboobooboooboobgobobaobd
goboooboobobbobooboooobaba
gbooobooooooboboooooooo
goooooooooood



ﬁ L T NIE T T T T
«,l | Chandra o FOCAS IRCS
'\i’ej 103F A E g 2 3 5iis B & g Z&
S i " 5 10t \ (N N I [ 4
RuN e (T I
B85 SO 1S
Hﬂ} e, Yo ) ‘ILP( 5F 7]

TN -

g e . | W
1 2 5 R 0 eo'oo soloo 10600 12000
IRILF— (keV) N BR (A)

06:()000000000000000000D0000000D0000DOO0O 2x10%cm™20
0000000000000000000000(b) 000000000000 00000DO000
0000000000000000000000000000000 HeOOODOOOOOOd (10000

kms ) 000000000

4 0000000000000 QO LooboobooUoboOUOooboOobboOUOooOoo

HRERN

goobooobooooboboooooboooo
gbooooobooobooobooobogoo

ugbooboboboobobooboboboobobobooon

gbobogooboooobooboooboaoao
gooooooooboboboboboooogo
gbooooboooboboobbooobooboo
gdoubuoooouooooooooboooood
ugoobuoooooobooooouoooba
gooooboooboboboooboboboooooo
gobooboooobooooooooooon
gbobooboobooboboboobobbobooa
ugboogoooaogobooaooad

oooooboboooboooooboobooooo
goboboooooboboobboboooogon
gboooobobooboobboboooooobooo
oooooobooobooooboono 130000
oobooooooooboooboooboooon
gobbooboooooobooobooboooooag
O0Oo0o0obDo0oOoDOonD 2-10keV ODOD OO

10

goboobooboboobbooboooooboooo
oooboooooooboobbobOooooboo o
0000000 mMOo0u0ooooooooo
goboooooooobooooooooooao
gobooooboooobobooooooboon
oobobooooobooooobooboooobooo
ooboooooooobooobooboooo
goooobboooboboboboooobooooon
oobobooboooobooboooooon
ooboooobooooobobooobooon
obooooobobooobooobooooooo
gobooobboooobooobobobboon
oogd
oooooboobobooobobbooobbobo
oobooooobooooooooooooooo
oboboooooooooboooooobooboo
gboboooboooooooboobooobooo
odoooooooobooboooooon
obooooooooobobooboooobooo
oboooboobooobobboooobobooo
ooooboboboobobooooobbooboogoon
gobobodooboboobobobbooooogoa




gobobooobooooooboooooooo
000000000000 DO VLAODOODOOO
O00000JCMT/SCUBAODODOOOOOOO
000000000000 UKIRT/WFECAM O
OO00O0OD0OOSIRTIFOODOOOOOO0O0O
ooboooboooooboobooooboobon
ooboooboobooboboooooooooon
goobOooooooboboooooboooon
goooo
oooooboooboobbooobooobno o
ooooooooboomobD moooooo
gbooooooooooooooooo

gooad

[1] Giacconi, R., Gursky, H., Paolini, F.R., and

Rossi, B.B. 1962, Phys. Rev. Lett., 9, 439
Brandt, W.N., et al. 2001, AJ, 122, 2810
Lehmann, 1., et al. 2001, A&A, 371, 833
Akiyama, M., et al. 2000, ApJ, 532, 700

Merritt, D., and Ferrarese, L. 2001, MNRAS,
320, L30

Barger, A.J., Cowie, L.L., Bautz, M.W.,
Brandt, W.N., G.P,,
schemeier, A.E., Ivison, R.J., and Owen,
F.N. 2001, AJ, 122, 2177

Garmine, Horn-

Comastri, A., Setti, G., Zamorani, G., and
Hasinger, G. 1995, A&A, 296, 1

Huchra, J., and Burg, R. 1992, ApJ, 393, 90

Ohta, K., Yamada, T., Nakanishi, K.,
Ogasaka, Y., Kii, T., and Hayashida, K.
1996, ApJ, 458, L57

[10] Ueda, Y. et al. 1998, Nature, 391, 866

[11] Akiyama, M. et al. 1998, ApJ, 500, 173

11

[12] Ueda, Y., Ishisaki, Y., Takahashi, T., Mak-
ishima, K., and Ohashi, T. 2001, ApJS, 133,
1

[13] Akiyama, M., Ueda, Y., Ohta, K., Taka-
hashi, T., and Yamada, T. 2002, ApJS, sub-
mitted

[14] Barger, A.J., et al. 2002, AJ, in press, astro-
ph/0206370

[15] Watanabe, S., Akiyama, M., Ueda, Y.,
Ohta, K., Mushotzky, R., Takahashi, T.,
and Yamada, T. 2002, PASJ, in press, astro-
ph/0208232

[16] Akiyama, M., Ueda, Y., and Ohta, K. 2002,
ApJ, 567, 42



