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2dF QSO 000000

Scientific aims of the 2dF QSO Redshift
Survey

The scientific goals of the survey relating to large-
scale structure are:

1. Determining the QSO clustering power
spectrum, P(k), from 2 to ~1000h—Mpc.

2. Measuring, )y, the cosmological constant from
geometric distortions in clustering.

3. Tracing the evolution of QSO clustering from
z=0.3 to z=3.0 to get limits on )y and QSO
bias.

Other scientific aims: determining the QSO
luminosity function, gravitational lensing studies,

absorption line studies, spectral classification of
QSOs....

Figure 1: Proceedings of the Second Coral Sea Cosmol-
ogy Conference, “Redshift Surveys and Cosmology”, Dunk
Island, 24-28 August 1999, Editor: Matthew Colless,
http://www.mso.anu.edu.au/Dunklsland /Proceedings O Scott
Croom, “The 2dF QSO Redshift Survey: Measurements of
Large-Scale Structure” J OHPUO O 0O 0O O
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Comparison of Redshift Survey Volumes

|||||T| LI |||||T| TT |||||T| T ||||||T| T |||||||| T TTTIT TT |||||T| TTH
108 | e SDSS -
. 2dF
’ 1
S 105 L o 6dF SDSS-QSO0s ,_
5 F 3
o . VIRMOS .
S DEEP ¢ LCRS ,2dFQz
E . PSCz i
g 104 | -
Z CNOC2, o LRIy
CfA2 ® o
A DOT
" oSS '.S%APM
o RSA i
IIII|_|J L1 IIII|_|J L1 IIII|_|J 1 IIIIIL|J 1 IIIIIII| 1 IIIIIII| L1 IIII|_|J L1l

103 104 108 106 107 108 10° 101
Volume (h-3Mpc?)

From the compliation of

2dF QSO Redshift Survey geometry:

o 2x75°x5° strips at § =0°, -30°
e z=0.3 to 2.9, complete at 0.3<z<2.2.

o z=1.6.

e 75°x5° = 3000x200h~'Mpc at z (Qo=1,
Ao=0).

e 75°x5° = 4200x280h~'Mpc at z (Q0=0.3,

Figure 2: Scott Croom, “The 2dF QSO Redshift Survey: Measure-
ments of Large-Scale Structure” 0 OHPUO O 0O O O
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2dF QSO Redshift Survey £(r) (1o=0.7)

100: T T LB B

og e {r)=(r/5.0)4 o

0.01 4

0.001 1 1 R | 1 1 Lol
1 10 100

r (h~'Mpc)

0.8 N . 777777 £(r)=(r/5.0)1+ |

204 —

-+ 1] M}%

[ “ft3s

i YYYIIIA
IIQEZQQILI |

-0.2 1 ' PR 1 R 1 Lo
1 10 100 1000

r (h~'Mpc)

0.3<2<2.2, ©y=0.3, \;=0.7 2376 QSOs.
Best fit: ry=4.79"}§h-"Mpc, 9=1.46"}3

Figure 4: Scott Croom, “The 2dF QSO Redshift Survey: Measure-
ments of Large-Scale Structure” 0 OHP O O O O O
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2dF QSO clustering evolution

T | T T T T | T T T , - |
20 — o galaxies |
e QS0s

15 — e 2dF QSOs _

o .
Q _ _
? _ _
é _ B
il 1
S-‘O | . _

Clustering evolution compared to 3 simple models:

o , transient model,
M.,...=1013M (top).

e Stable clustering in comoving coordinates
(middle).

e Stable clustering in proper coordinates
(bottom).

Clearly these simple models cannot adequately
describe clustering evolution.

Figure 5: Scott Croom, “The 2dF QSO Redshift Survey: Measure-
ments of Large-Scale Structure” 0 OHPUO O 0O O O
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Pk, p) = Pa(k, 2)[1 + Bu*)* Dyalkpo p)
(0 00000000000000000000

1 dinD(z)
=)= 4 dina
00000000000000C

1 V2|v12]
fv(Uu) — \/§ap exXp (— ) ;

Op
oooooo
1

1+ (]C,LLUP)Q/Z

J0000oooooon

Pk, z)

Pii(k, z)
O0000k(2) =kop(2)/(v2H,) O O

Dvel[k,uO-P] —

=A%) + -B(:)B(s) + :6°(=)C()

Al) = afCtaKIl(KJ)’ Blx) — ;32 {1 ~arctan(k)
Clx) = kR - 3 N 3arctan(k)

3K2 K2 K3




> JUOO0Uooooooogt 10

Jubogdbootdbootdoodtd

4 4
PQ(S’hn)(k; z) fés’hn)(x; z) B gﬁ(z) + 552(2)

SIin), 7. N  (Sin L (Slin 2 L

bbb otdun
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0ooo: zs(2) = cdz/H,
O000000: zs,.(2) =czd0/Hy

4
bbb otdud

z)(2) = ¢)(2)zs)(2),  2u(2) = cu(2)w5.(2),
0000

c)(z) = :

Y01+ 2%+ (1= Qg — Ao)(1+2)2 + Ao

Hq(1
ol +Z)DA(Z§Q07>\O>
cz

(Alcock & Paczynski 1979; Ballinger, Peacock & Heav-
ens 1996; Matsubara & Suto 1996)

Jdddd0oooodooooooooooooo
0000

ci(z) =

PO s i) = e P (c]fé)’ e ) |
0000k (2) = ¢(2)k)(2), ker(2) = e (2)k.(2),
P(S)(kJ_akHa’Z) — mass( ) X b <2 )
x |1+ 6(z (,J) x D [kjoy(2)]
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00000000000000000
smkxs
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Jotdbotdotdbtdbtdbtdmgbotdbodbogod
goboodbootdbootdboogboodt:

dv.
fom dz— = [@(2)no(2)] € (w5 )
() = o dz

[z [p()mo(2)

(Yamamoto & Suto 1998; Suto, Magira, & Yamamoto

2000; Hamana, Colombi, & Suto 2000)
00 00¢(2) O selection functionOng( 2)
O000000D0O0oodv,/dz0000

dVe _ o yAX _ Sk (x)
< < Hg\/Qo(l—l—Z) —|—(1 — —)\0)(1—|—Z) + Ao

k* dk

Sln(\/Qo-l—)\o— H()X)/( 0V 20 + Ao — ) (Qo—l-)\o—l >0)
Sk(x) = x (0 + X —1=0)
sinh (v/1 — Qo — AoHox)/(Hov/T — Q0 — Xo) (0 + Ao —1<0)

t, di dz’
X(Z>:/t a(t) /0 H(2)
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JO000000000000000000 hierarchi-
cal clustering ansatz [ [0 [

N—-1
Ex(r, oy ry) = X Qxyg (Zg) I &(ra)
J a

Jooogoooooogspgu4ogouognn:

Ci23 = Q) Z123,

Q=1294+021 (0.1h *Mpc £ 7 < 10h Mpc),
Ma3s = Ro Ar23a + Ry Bross,

R,=25+£06, Ry,=43+1.2

(0.5 Mpc £ r < 4h™ Mpc),

(Groth & Peeble 1977; Fry & Peebles 1978) 0 O O

Z123 = 12§23 + £21&13 + §23631,

Aj93s = £12823834 + £238348u1 + Eubui&in + £13E3260
+ 32824841 + E2u€a1613 + §126248u3 + £24843E31
+ 31612824 + £13834842 + E346428021 + E42621€13,

Biazs = 12613814 + §21823824 + §31632634 + §41842643.-

J0o00 @, R, R, UDODDOUOODODO 700000
O0000000000000000000000

(Suto 1993, Matsubara & Suto 1994, Suto & Matsub-
ara 1994)
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6 UO00OO0ooooooooo

Jo00o00o0oonoddonocosmic virial O [
00000 QUuibiiooddonodoonoodd
OO0 MpcOODOOOOOOOOOOOODODOO
goduog
340 4+ 40 km /s : CfA1 (Davis & Peebles 1983)
276 + 17 km/s : CfA1 (Mo, Jing, and Borner 1993)
317+ km/s : IRAS (Fisher et al. 1994)
367 4+ 38 km /s : CfA2 South (Marzke et al. 1995)
647 + 52 km/s : CfA2 North (Marzke et al. 1995)
439 + 12 km/s : SSRS (Mo, Jing, and Borner 1993)
570 £+ 80 km/s : LCRS (Jing, and Borner 1998)
Jooooddobooddoboodgdooodd
Jtdobbotgdobobogddooodtdt

cosmic virial U O 0O O 0O O

(2 I(re/ryrs/r; y-18
o1p.cvr(r) = 1460 1036135J (re/ 5 2/ V)5 4%
| 1.302 .

04 2—y
D)

x( il ) ( ! ) 2 km /s
5.4h Mpc) \1h 'Mpc

N0000000000000¢, =b2(r+7e/ro) ™
000000Q,000300000000001(r/r,rs/r;7)
O000OO00o0oonD (ry)0bOoDbOobOOoD0OonDd
Ddodboodndon

(Peebles 1976; Suto & Jing 1997)
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v odobooooobouoooooogd

0000VyOOOOz0000000000 6(z)0
00 ms00c0000
00000000006z, V)0 o(V)OvODOo
0000000000000V,000000000
0000000000000 000000000
00 0000 00000000000V, 0000
0000w =6z, V) /o(V)DODOOOODO0O
00004 (i=1~)000000000000
0o0:

1 I 1 I
S dA
4V z'gl /Ai g

oo godbtbotdogtobodboodod
oot botgtobgtdootubo:

Glv) = 4;2 (<k32>)3/2 21— 1)

| K2 P(k)W?(kR)d’k
| P(k)YW?(kR)d*k

(Bardeen et al. 1996)
Jubtgbotdbotdbotdbootdbootdogd
J0o0douibtdeo oo uoouon
Jootdobogdbtbotdbogtubogboodod
Juboodogtdboodboogd

(k%) =
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Cald Dark Matiar Modeal Cald Dark Mattar Modal

ivcmdensity surface e
Rl
‘ F. w5 "":_'

a5 P LI TR

rgee1s: OO0 O00000O0O0000 LCDMO O O
000000000 (100 Mpe))0 0000000
0d (v=-1.0,0.0, 1.0, 00 1.7)0 (Matsubara
& Suto 1996)



r Uoodoodoouboogboogn 21

Jubtgbotdbotdbotdbootdbootdogd
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Juoodoo oogdbogdoo:

NN 3/2
G(I/) _ 1 (<k> €—V2/2

A2 3
Hy(v)+o (§H5(V) + 32TH3(V) + 3UH1(V)> .

(Matsubara 1994). H,(»)ODODO0OO0OO:
H1:V7H2:V2—1,H3:V3—3V,
Hy=v*—612+3 Hy=1"— 1007+ 15v, . ..

0008, 7, 000000
1

ot

U =

1(k2)20"

Jdddddoooooooqysyuooooon

O0000000obO0ooboo(@oooboood

00000000 ; Matsubara 1994)0
oottt oogtdd

Joooduooodooodoodoodod

Joogdooodooddooouoodng

Jodooooodooodd
(Matsubara & Suto 1996)0

X

1
2(k2) o4
V6 - VOV36)

S = (8%, T=-— (52V25),
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