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Dec 2007, claim of NG in WMAP

27 <tni <147 (95% CL
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Mass function, usual analytic approach

Press & Schechter 1974:

dn PAI dF /'x
—dM = dM F{> M)=2 Pe(v)dy
dM M |dm | ™ - i c(v)
dn o PM . | dIno ’
A—— (dm:u),,_q ~— 58 o Jaa] S




Mass function, usual analytic approach

Press & Schechter 1974:

dn PAI dF /x
dM = dM F(>M)=2 Pe(v)dv
dM°~ T M dﬂ[’ e s ™
dn - s PM 6:: dlno =
e (de)Pg o ]

“Extended Press-Schechter” (EPS): Pg(v) — Pna(v)

Matterese,Verde & Jimenez (2000; MV)):
follow EPS, then expand Png in terms of skewness, do the integral
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Mass function, usual analytic approach

Press & Schechter 1974:

dn PAI dF /x
dM = dM F(> M)=2 Po(v)dy
dM M |dM | il AR c(v)
dn - PM fjc dino -
therefore (danI)PH =3 T . danI‘ Pg(d/0o)

“Extended Press-Schechter” (EPS): Pg(v) — Pna(v)

Matterese,Verde & Jimenez (2000; MV)):
follow EPS, then expand Png in terms of skewness, do the integral

However, no convincing reason why either should work!
Need to check these formulae with simulations
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Mass function, usual analytic approach

Press & Schechter 1974:

dn PAM dF /x
—dM — dM F(>M)=2 Po(v)dy
dM M |am | e AP c(v)
dn o PM . | dlneo _
B " (dlnllI)Pg ~%'% o [amat] )




Mass function, usual analytic approach

Press & Schechter 1974:

dn PAI dF /'x
—dM = dM F(>M)=2 Po(v)dy
dM M |dm|™ g & st c(v)
dn o PMO. | dino .
T (danI)PH =238 o |amag| /%)

[“Extended Press-Schechter” (EPS): Pg(v) — Pna(v)

Matterese,Verde & Jimenez (2000; MV)):
follow EPS, then expand Png in terms of skewness, do the integral
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Mass function, usual analytic approach

Press & Schechter 1974:

dn par | dF /x
dM = dM F{> M)—=—2 Pe(v)dv
dM M |am|“ e AR c(v)
dn o PM d. | dlno )
R (de)P_q e i danI‘ Fotoie)

“Extended Press-Schechter” (EPS): Pg(v) — Pnal(v)

Matterese,Verde & Jimenez (2000; MV)):
follow EPS, then expand Png in terms of skewness, do the integral

However, no convincing reason why either should work!
Need to check these formulae with simulations
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Comparison to other (numerical) work

I) Kang, Norberg & Silk (astro-ph/0701 131):
iclaim much bigger discrepancy with MV|,

but: their simulations are 1283 (insufficient, as they note)

log Rye

2) Grossi et al (arXiv:0707.2516): —— T ,
rlaim perfect agreement with MV] o ?f[h”uj o /["*"?Hal .
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Simulations and theory both say: large-scale bias is scale-independent
(theorem if halo abundance is function of density)
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Halo clustering with NG: Analytic estimates

Pne = o+ fun(¢” — (6%)
Then
V2®nc = V76 + 2fxL (V70 + [V9|?)
We know the statistics of all terms, so we can compute anything, e.g.

(0%c) (@‘0)
S3 = (55‘; =6fNL—5 -

_And in particular NG = 5(1 + 2fNLO)

Skewness




Halo clustering with NG: Analytic estimates

Definition of bias: ) h = b L )
With NG, for peaks: 0 — 0+ 2fNL¢5p§c

Assuming 0, — (bL — Ab(k‘))5

and using Poisson equation it follows that

3

Ab(k) = 2br fNLOcrit 2ar? 2

Rt Dalal.. Doré. Huterer & Shirokov. arXiv:0710.4560 i
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Analytic and numerical results agree

Ab(Sim)/ Ab(Analytic)

l. l -_' L ] | | | ] ] 1 ] 11

10F 3
R -

= 2 JEEE s . 3
; ¢ %

08~ 3

0.7 E'_ 1 1 a2 ) i 1 2 I—.

0.006 0.008 0.01 0.02 0.03
k [~R/Mpc]

3
2ar s k2

Ab(k) p— 2bL fNLécrit
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Halo clustering with NG: Analytic estimates
Definition of bias: 5h = bL )
With NG, for peaks: 0 — 0+ 2fNL¢5p5c

Assuming 05, — (bL — Ab(k‘))5

and using Poisson equation it follows that

3
2ars k2

Ab(k) = 2br, fNLOcrit

e Dalal.. Doré. Huterer & Shirokov, arXiv:0710.4560 ege 4155
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Analytic and numerical results agree

Ab(Sim)/ Ab(Analytic)

l‘l -—. L ] | | L] ] L i 'l_|-I
10F -
E @ _ .
asg ! T r . 4
: | % :
08F E
0.7 E_ 1 L A b A i I_.
0.006 0.008 0.01 0.02 0.03
k [h/Mpc]

3y
Zar ok

Ab(k) S 2bLfNL5crit

Page 42/55










[, Shift-Page Up, Shift-— Co back to previous buiid *
|, Shift-Page Down, Shift-. Advance to next slide *
o T,Shift-T Go back to previous shide *
Home Go to first slide
End Go to last slide
Z Retreat through previously viewed siides
Escape, Q. Command-. Quit presentation mode

Slide Switcher Overiay

number GCo to this slide in the slide switcher

W
6.
Y

«, = Go to next siide in the siide switcher

1

Co to previous shide in the slide switcher
Return, Enter Go to the current slide and close the switcher
Escape (Close the slide switcher
Movies

] Rewind mowvie (by frame, if paused)

K Pause/Play movie

L Fast forward mowvie (by frame, if paused)

| jump to beginning of mowvie

0 jump to end of mowvie

Presenter Display
R Reset timer
U Scroll notes up
D Scroil notes down
Other

H Hide presentation ang switch to last
apphication useg

Help Show or hide this window
F Pause preseniation; press any key o resume
B Pause presentation and show black screen
W Pause presentation and show white screen
2 gREa0061 C Show or hide the pointer (arrow cursor)
X Switch the primary and presenter displays



. i
, J ey N i - = “w i .-\ i i
b . A il e = L = L
T 1T % - ¥ .y Yy, 1 — -1 1% — =
- . " . v - . ¥ .
B -l , Ll ¥ i L il . A
C =il
N i i I i ke, i . - =
| 3 L &I ) - - i i . |
[ ., C S 1 5
F oy - ¥ - 4 - .




[. Shift-Page Up, Shift-»
|. Shift-Page Down, Shift-1

- T Shift-1

Escape, Q. Command-

Shide number

:-ﬂ'FE-r

Returm,
Escape

™ R =

o

-

. Hedp

Pirsa: 08030061

¥ M e m

Go back to previous build *
Advance to next slide *

Go back to previous siide *
Go to first slide

Go o last slide

Retreat through prewiously viewed slides
Quit presentation mode

Slide Switcher Overlay
Co to this slide in the slide swatcher

to next siide in the slide swatcher

=]

to previous shide in the siide swatcher

T 6 O
Q

=

0 the Current shoe and Cose The swaltcher

the slide switcher

A
[ ]
L
o

Movies
Rewind mowvie (by frame. if paused)

Pause /Play rmovie

Fast forward mowvie (by fram f paused)
jump to beginning of mowvie
jump to end of mowe
Presenter Display
Reset timer
Scroll notes up
roll notes down
Other
Hide presentation and swilch o last

apphcation used

Show or hide this window
Pause presentation; press any key to resume
FPause presentation anc show black screen
Pause presentation and show white screen
Show or hide the pointer (arrow cursor)

Sentch the primary and presenter displays




Halo clustering with NG: Analytic estimates

®ng = 0 + faL(6® — (67))
Then

V2®ng = V20 + 2fxi (V30 + |Vo|?)

We know the statistics of all terms, so we can compute anything, e.g.

(0xc) (695)
S3 = (51%;) =6fNL—5 o2

_And in particular Ing = 0(1 + 2fnL0)

Skewness




Comparison to other (numerical) work

I) Kang, Norberg & Silk (astro-ph/0701 131):
iclaim much bigger discrepancy with MV|,

but: their simulations are 1283 (insufficient, as they note)

log Ry
log Ry

2) Grossi et al (arXiv:0707.2516):
claim perfect agreement with MV|
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