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'here are basically three derivations of this effect:

Peak Background Split (PBS): objects correspond to §);,, > 4.

Aby (k, fnL) = f;z:') (b1o0 — 1)d,

-Gaussian Field Peaks in high-threshold limit (v > 1)

Aby(k, faL) = ;;z:‘) v
ba

Local Eulerian bias model (59:5'15'*‘552‘!‘---)

ARAE. foun) — szj)bzaz

here M relates the density to the Bardeen potential through the Poisson egn

M(k) — 2¢2k2T (k) D(z)

= ~k2 (k—0)
Pirsa: 10040094 31(1"1H(2]




n local Eulerian models and peaks there is a generic formula (for any type
srimordial non-Gaussianity) for the low-k power change

AP(K) ~ f B(—k, a,k — q)d®

= [ ME)M@M(k — al) Bo(—k,a.k — a)d*g
n PBS one splits long wavelength from small scale fluctuations,
Q= Q¢ + Os
§ ~ 8¢+ V20. + NV (de + 0.)> = 8¢ + &,

hys small scales perturbations (objects) will be sensitive to phi and its
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jerivatives at long wavelength.



'here are basically three derivations of this effect:

Peak Background Split (PBS): objects correspond to 4§y, > 4.

2
Aby (k, far) = ﬂ;?;) (b1o — 1)d.
Gaussian Field Peaks in high-threshold limit (v > 1)
2
Aby(k, faL) = EJ!(%
Local Eulesian bias model (5g=b~15+%52+-~)

Aby (K, far) = ;{?Lk)bzﬂ'z

here M relates the density to the Bardeen potential through the Poisson egn

M) — 22k2T (k) D(z2)

h ~k* (k—0)
Pirsa: 10040094 3&"Hg













n local Eulerian models and peaks there is a generic formula (for any type
yrimordial non-Gaussianity) for the low-k power change

AP(k) ~ / B(-k.q.k — q)d’q

= [ M)M@M(k — al) Bo(—k.a. k — a)d’g
n PBS one splits long wavelength from small scale fluctuations,
qj T éf -+ ¢s

§ ~ 8¢+ V20, + fNL V(e + ¢s) = 8¢ + 6,

||||| P age 8/79
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fe can compare the three models by using PS and peak theory, in which case,
(bn] - e 1)5.: — V2 —1

v:—1

v

RS 52 — 2(1 — 1) &+65—3)

+ all three formulae agree in the high-peak limit!
owever, the nature of bias in these three models is quite different...
PBS, to linear order we have:

0 = 2fnL(br — 1)0.0 + b, 6

ry different from a local model (which the other two models are, if we
nore non-locality of Lagrangian to Eulerian mapping).VWe should be able to
stingwish which one is the correct answer! i



[here are basically three derivations of this effect:

- Peak Background Split (PBS): objects correspond to §;, > 4.

Aby(k, faL) = iﬁg') (b10 — 1)6,

-Gaussian Field Peaks in high-threshold limit (v > 1)

Aby(k, far) = ;;?:‘)Vz
bo

Local Eulerian bias model (0g =510+ 0% +...)

Aby (K, fur) = iﬁj; by 02

here M relates the density to the Bardeen potential through the Poisson egn

M(k) = 2¢2k2T (k) D(2) —

Pirsa: 10040094 3!! Hg kz (k = 0)




fe can compare the three models by using PS and peak theory, in which case,

(bll] o 1)5,: — U2 —1

" —2(1—-—:/2) 5+(y —3)

+ all three formulae agree in the high-peak limit!
owever, the nature of bias in these three models is quite different...
PBS, to linear order we have:

0 = 2fnL(b1 — 1)0.0 + b, 6

ry different from a local model (which the other two models are, if we
nore non-locality of Lagrangian to Eulerian mapping).We should be able to
stingwish which one is the correct answer! e



'here are basically three derivations of this effect:

- Peak Background Split (PBS): objects correspond to 4§y, > 4.

Ay (k. fn) = oo (a0 — 1)b.

‘Gaussian Field Peaks in high-threshold limit (v > 1)

Aby(k, faL) = ;;?;)Vz
bo

Local Eulerian bias model (55;:515‘*‘5524‘---)

Aby (k, fir.) = i{z:)bz o2

here M relates the density to the Bardeen potential through the Poisson egn

2SR} = 22 k2T (k) D(z)

Pirsa: 10040094 3!! | Hg i k2 (k = U)




n local Eulerian models and peaks there is a generic formula (for any type
wrimordial non-Gaussianity) for the low-k power change

AP(k) ~ / B(—k,a.k— a)d®

= / M(k)M(q)M(|k — q|)Bs(—k,q.k — q)d’q
n PBS one splits long wavelength from small scale fluctuations,
= ¢¢+ 05
§ ~ 8+ V2hs + LV (de + 05)° = 8¢ + 85

hus small scales perturbations (objects) will be sensitive to phi and its
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lerivatives at long wavelength.



fe can compare the three models by using PS and peak theory, in which case,

(619 o 1)5,: = U2 -1

bgaks02=2(1—vz)vz_15c+(u2——3)

=
» all three formulae agree in the high-peak limit!

owever, the nature of bias in these three models is quite different...
PBS, to linear order we have:

0y =2fnp(by —1)6.0+ b1 6

ry different from a local model (which the other two models are, if we
nore non-locality of Lagrangian to Eulerian mapping).We should be able to
stingwish which one is the correct answer! e



n local Eulerian models and peaks there is a generic formula (for any type
yrimordial non-Gaussianity) for the low-k power change

AP(k) ~ / B(-k.q.k — q)d’g

= [ M(k)M(g)M(Jk — qf) Ba(—k,a. k — q)d*q

Aby(k, faL) = ;;F;’)Vz
bo

Local Eulerian bias model (8g =b10+ 6% +...)

Al Foa) — %e&aﬂ

here M relates the density to the Bardeen potential through the Poisson egn

M(k) = 2ck*T(k)D(2)

Pirsa: 10040094 3!! Hg kz (k - - 0)




'here are basically three derivations of this effect:

Peak Background Split (PBS): objects correspond to §;,, > 4.

Aby(k, fnL) = i‘[fz; (b1o — 1)d,

‘Gaussian Field Peaks in high-threshold limit (v > 1)

Aby(k, far) = ;f—z:‘)llz
bo

Local Eulerian bias model (8g =b10+ 0" +...)

Aby (K, fr) = %bﬁ

here M relates the density to the Bardeen potential through the Poisson egn

M(k) = 2¢2k2T (k) D(z) H

2 (k—0)
Pirsa: 10040094 3-!)"1H(2]




n local Eulerian models and peaks there is a generic formula (for any type
yrimordial non-Gaussianity) for the low-k power change

AP(k) ~ [ B(-k.q.k — q)d’g

= / M (k)M(g)M(|k — q|)Bs(—k,q.k — q)d’q
P canes splite: Bovngs waselenpsll v sell scalie Sactations,
= @¢ + 95
8 ~ 8¢+ V205 + LV (0 + 05)° = 8¢ + &5

hys small scales perturbations (objects) will be sensitive to phi and its
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lerivatives at long wavelength.



fe can compare the three models by using PS and peak theory, in which case,

(bu} -y 1)5,: — U2 —1

bpe"‘kscrz—Q(l—-m) 6+(y ="

+ all three formulae agree in the high-peak limit!
owever, the nature of bias in these three models is quite different...
PBS, to linear order we have:

0 = 2fnL(b1 —1)0.0+ b, 6

ry different from a local model (which the other two models are, if we
nore non-locality of Lagrangian to Eulerian mapping). We should be able to
stinguwish which one is the correct answer! S



fe can distinguish between linear non-local and non-linear local bias by
ymputing the “galaxy propagator” G(k)

95, (k)

G(K) op(k— ) = (S22 05)
or PBS we get
G(k) = ff(“,; (b — 1)6. + by1Gam(k) — 1/K  (k —0)
vhile for local models we get:

G(E) = byCam (k) + by <5359 )

0000000000000

G(k) =01Gam(k) +4b2 [ P(k — q)F2(k —q,q)d’¢q — D,  (k— 0)



fe can compare the three models by using PS and peak theory, in which case,

(blg -~ 1)5c — If2 -1

bpemaz—Q(l——v;g) 6+(y —3)

+ all three formulae agree in the high-peak limit!
owever, the nature of bias in these three models is quite different...

PBS, to linear order we have:
0 = 2fnL(b1 —1)0.0 + b, 6
ry different from a local model (which the other two models are, if we

nore non-locality of Lagrangian to Eulerian mapping).VWe should be able to
stingwish which one is the correct answer! T



fe can distinguish between linear non-local and non-linear local bias by
)mputing the “galaxy propagator” G(k)

\_, 35,(K)
G(k) bp(le— ) = (552
or PBS we get
G(k) = ff(“; (b — 1)8. + byGam(K) — 1/K  (k —0)
vhile for local models we get:

G(E) = b1Cam (k) + by <6%>

0000000000000



Halo propagator in N-body simulations:

learly, local models are wrong...

S50

40

bl ki
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Large-Scale Bias in non-local PNG

‘In single-field inflationary models, we are instead interested in models that
:orrespond to non-local PNG. For example, the equilateral model has a

Jardeen potential bispectrum,
(6fNL) 1 Bequit = —P1Pe — 2(P PaP3)?*3 + PP PPy

permutations are understood), whereas the orthogonal model reads

(6fNL)  Bortho = —3P. P> — 8(PLPa 3?3 + 3P 3 P23 py

Me are interested in generating such bispectra from quadratic (non-local)
nodels, i.e.

® = ¢+ fnu Klo, 9|
where.K is the appropriate non-local quadratic kernel that generates.the

de<ired bhicpectriim Far simnlicity we asciime scale-invariance



Introduce some handy non-local operators

86 = /—V2j(x) = f e— %% k 6(k) d3k

V A =— / e"k"‘(;—z) A(k) &k

rom which it follows e_g. that

peauil _ g | peauil [ —3¢% + 2V %(9¢)* + 63_1(@"3(1’)} ;

reperases the bispectrum in the equilateral model. This is easy enough.te
mbplement in initial conditions senerators for numerical simulations.



Large-Scale Bias in non-local PNG

In single-field inflationary models, we are instead interested in models that
:orrespond to non-local PNG. For example, the equilateral model has a
3ardeen potential bispectrum,

(6fnL) ' Bequit = —P1 P2 — 2(PPaP5)?? + PP P3Py

permutations are understood), whereas the orthogonal model reads

(6fNL) Borthe = —3P1 P> — 8(PL P P3)?/3 + 3PP P2 Py

Ne are interested in generating such bispectra from quadratic (non-local)
nodels, i.e.

where.K is the appropriate non-local quadratic kernel that generates.the

decired hicnectriim For simnlicity we asciime scale<invariance



Introduce some handy non-local operators

=/ Vg(x) = / e= %  6(k) a3k
VA=) =- / e-“"x(klz) A(k) &k

: 1
—1 4 — T2 A — —tlkex [ =
a1A=+/-V A_/e (k)A(k)di‘k
rom which it follows e_g. that

ol — o+ fii | — 367 + 2V 2(90)* + 607 (009) |,

reperages the bispectrum in the equilateral model. This is easy enough.ta
mbplement in initial conditions senerators for numerical simulations.



Large-Scale Bias in non-local PNG

‘In single-field inflationary models, we are instead interested in models that
:orrespond to non-local PNG. For example, the equilateral model has a
Jardeen potential bispectrum,

(6fNL) 1 Bequit = —P1 P2 — 2(P PaP3)?*3 + PP P2 Py

permutations are understood), whereas the orthogonal model reads

(6 fNL) ' Bortho = —3P P2 — 8(P P2 P3)?/3 + 3P ° P23 Py

Me are interested in generating such bispectra from quadratic (non-local)
nodels, i.e.

® = ¢+ fur Klo, 9]
where.K is the appropriate non-local quadratic kernel that generates.the

de<ired hicspectriim Far simnlicity we assuume scale-invariance



‘Introduce some handy non-local operators

=/ —n) = f =% k 4k} d3k

V2Alx)=- / e'“‘"‘(%) A(k) 3k

rom which it follows e_g. that

peauil — g o feait [ — 3¢% + 2V 2(9¢)% + 63_1(¢3¢)] :

reperases the bispectrum in the equilateral model. This is easy enough.ta
mbplement in initial conditions senerators for numerical simulations.



fhat’s the predicted low-k power for the equilateral model?

sing PBS, one gets a scale-dependent bias:

2fxr. (96V26
. (8696)

Abi(k, far) ~ =

vhile local models predict only a correction to the scale-indep bias,

\P(k) ~ / M(k)M(q)M(Jk — q])Bs(—k, a,k — q)d®q x P(k)

irsa: 10040094
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Power Spectrum for non-gaussian models
Oriana Halos, z=0342, fof =02, Mass range 13-14 [logM/Mo]
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Introduce some handy non-local operators

86 = /—V2(x) = / e k% k 6k} d3k

vV A=~ / e-“"x(-’:—z) A(k) &3k

rom which it follows e g. that

oerl — o+ | — 362 + 2V%(99) + 60 (699)| .

reperases the bispectrum in the equilateral model. This is easy enough.to
mplement in initial conditions senerators for numerical simulations.



fhat’s the predicted low-k power for the equilateral model?

vhile local models predict only a correction to the scale-indep bias,

\P(k) ~ ] M(k)M(q)M(Jk — qf)Bs(—k, a,k — q)d®q x P(k)

irsa: 10040094

(k —1

Page 32/79



Power Spectrum for non-gaussian models
Oriana Halos, z=0342, fof =02, Mass range 13-14 [logM/Mo]
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Large-Scale Bias in non-local PNG

‘In single-field inflationary models, we are instead interested in models that
:orrespond to non-local PNG. For example, the equilateral model has a
3ardeen potential bispectrum,

(6fNL) ! Bequit = —P1Po — 2P PaP3)?*3 + PP PP Py

permutations are understood), whereas the orthogonal model reads

(6fir) Bocene = 3P P — (P B2 + 3P P P3P By

Me are interested in generating such bispectra from quadratic (non-local)
nodels, i.e.

where.K is the appropriate non-local quadratic kernel that generates.the

dec<ired hicsnectriim For simnlicity we asciime scale-invariance



fe can distinguish between linear non-local and non-linear local bias by
)mputing the “galaxy propagator” G(k)

G(k) sp(k— ) = (222
or PBS we get
_ 2fnL
G() = 2B (by — )6+ 0.Gam(F) = 1/K (k=0
vhile for local madels we get:

G(E) = b1Cam (k) + by (%‘E)

0000000000000



fe can compare the three models by using PS and peak theory, in which case,

(b1g = 1)5,-_- — Uz —1

bpe"'ksch_Q(l——m) ,5+(_,_, —3

+ all three formulae agree in the high-peak limit!
owever, the nature of bias in these three models is quite different...
PBS, to linear order we have:

0y = 2fnr(br —1)0.0+ b, 0

ry different from a local model (which the other two models are, if we
nore non-locality of Lagrangian to Eulerian mapping). We should be able to
stinguwish which one is the correct answer! e



n local Eulerian models and peaks there is a generic formula (for any type
srimordial non-Gaussianity) for the low-k power change

AP(k) ~ / B(—k.q.k — q)d®g

= [ ME)M@M(k — al) Bo(—k,a.k — a)d*g
n PBS one splits long wavelength from small scale fluctuations,
Q= Q¢ + Os
& ~ 8¢+ V20, + INLV(0e + 6.)> = 8¢ + 6,

hys small scales perturbations (objects) will be sensitive to phi and its
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'here are basically three derivations of this effect:

Peak Background Split (PBS): objects correspond to §j;,, > 4.

Aby(k, fnL) = i}f;:') (b1o — 1)6,

‘Gaussian Field Peaks in high-threshold limit (v > 1)

Aby(k, faL) = %Vz
b

Local Eulerian bias model Oy =510+ 6" +...)

Aby (k, far) = iﬁ‘j;bzaﬂ

here M relates the density to the Bardeen potential through the Poisson egn

M(E) — 2¢2k*T (k) D(z) ==

Pirsa: 10040094 3!! Hg kg (k B 0)




Large-Scale Bias in non-local PNG

“In single-field inflationary models, we are instead interested in models that
:orrespond to non-local PNG. For example, the equilateral model has a

Jardeen potential bispectrum,
(6fNL) Bequit = —PL P2 — 2P PaP3)*? + PP PPy

permutations are understood), whereas the orthogonal model reads

(6f8L) Bortho = —3P1 P> — 8(PLP2P3)?/3 + 3PP P23 b

e are interested in generating such bispectra from quadratic (non-local)
nodels, i.e.

where.K is the appropriate non-local quadratic kernel that generates.the

de<ired hicnectriim Far simnlicity we asciime scale-invariance



fhat’s the predicted low-k power for the equilateral model?
sing PBS, one gets a scale-dependent bias:

2 fNL ( 3¢V2¢) o

Abl(ka fNL) e k 0_2

vhile local models predict only a correction to the scale-indep bias,

\P(k) ~ ] M(k)M(q)M(Jk — ql)Bs(—k, a,.k — q)d®q o P(k)

irsa: 10040094
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Power Spectrum for non-gaussian models
Oriana Halos, z=0342, fof =0.2. Mass range 13-14 [logM/Mo]
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fhat’s the predicted low-k power for the equilateral model?

sing PBS, one gets a scale-dependent bias:

Abi(k, far) ~

2 fnL (96V?0) -
k

o2

vhile local models predict only a correction to the scale-indep bias,

\P(k) ~ / M(k)M(q)M(Jk — q])Bs(—k, a,k — q)d®q x P(k)

irsa: 10040094
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Large-Scale Bias in non-local PNG

‘In single-field inflationary models, we are instead interested in models that
:orrespond to non-local PNG. For example, the equilateral model has a

Jardeen potential bispectrum,
(6fwr) " Bequa = —P1 P> —2(P1 P2 P3)** + P P;° P

permutations are understood), whereas the orthogonal model reads

(6fNL) Bostho = —3P1 P> — 8(PLP2 P3)?/3 + 3PP P23 p;

Me are interested in generating such bispectra from quadratic (non-local)
nodels, i.e.

® =¢+ fuu Ko, 9|
where.K is the appropriate non-local quadratic kernel that generates.the

de<cired hicsnectriim Far simnlicity we asciime scale-invariance



Introduce some handy non-local operators

86 = /—V2j(x) = f e— % | 6(k) d3k
Y 2Axy=- / e'ik"‘(;—z) A(k) &k

: 1
8 — —N/—2 — —tk-x Sl
g lA=+/-V A_/e (k)A(k)ch
rom which it follows e g. that

oerl = o+ fi3 | — 367 +2V2(90)? + 601 (699)|

reperases the bispectrum in the equilateral model. This is easy enough.te
mbplement in initial conditions senerators for numerical simulations.



P(k)

100
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Power Spectrum for non-gaussian models
Oriana Halos, z=0342, fof =0.2. Mass range 13-14 [logM/Mo]
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Large-Scale Bias in non-local PNG

“In single-field inflationary models, we are instead interested in models that
:orrespond to non-local PNG. For example, the equilateral model has a

Jardeen potential bispectrum,
(6fNL) 1 Bequit = —PL P2 — 2(PPaP5)?3 + PP PP Py

permutations are understood), whereas the orthogonal model reads

(6fNL)  Bostho = —3P1 P> — 8(PLPa P3)?/3 + 3PP P2 py

Ne are interested in generating such bispectra from quadratic (non-local)
nodels, i.e.

where.K is the appropriate non-local quadratic kernel that generates.the

dec<ired hicnectriim Far simnlicity we asciime scale-invariance



Introduce some handy non-local operators

86 = /—V2(x) = / e x| 4k} a3k

vV = [ e-*k'x(;—z) A(k) &k

rom which it follows e.g. that
geauil _ g | peaui [ —3¢% + 2V ~2%(9¢)? + sa‘l(web)],

renerases the bispectrum in the equilateral model. This is easy enough.te
mbplement in initial conditions senerators for numerical simulations.



fhat’s the predicted low-k power for the equilateral model?

sing PBS, one gets a scale-dependent bias:

2fne (96VZ0) ,
= v

AE"l (k? fNL) . 0_2

vhile local models predict only a correction to the scale-indep bias,

\P(k) ~ / M(k)M(q)M(Jk — a])Bs(—k, a,k — q)d®q x P(k)

irsa: 10040094
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Power Spectrum for non-gaussian models
Oriana Halos, z=0342, fof =02, Mass range 13-14 [logM/Mo]
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Large-Scale Bias in non-local PNG

“In single-field inflationary models, we are instead interested in models that
:orrespond to non-local PNG. For example, the equilateral model has a

Jardeen potential bispectrum,
(6fNL) 1 Bequit = —P1Po — 2P PaP3)?*3 + PP PP Py

permutations are understood), whereas the orthogonal model reads

(6fier)  Botho = 3PP — (PP P22 + 3P P P23 py

Ne are interested in generating such bispectra from quadratic (non-local)
nodels, i.e.

where.K is the appropriate non-local quadratic kernel that generates.che
decired hicpectriim For simnlicity we asciime seale-invariance



fe can distinguish between linear non-local and non-linear local bias by
)mputing the “galaxy propagator” G(k)

ry — ¢ 9(K)
G(k) (e~ 1) = (222 25)
or PBS we get
G(k) = 37 (by — Do+ bGam(k) = 1/K (£ —0)
vhile for local models we get:

G(E) = b1Cam (k) + b <5%>

0000000000000



fe can compare the three models by using PS and peak theory, in which case,

(610 = 1)5‘: = D‘2 —1

bpe’*“BaZ_z(l—m) 5+(y —3)

+ all three formulae agree in the high-peak limit!
wever, the nature of bias in these three models is quite different...
PBS, to linear order we have:

0y = 2fnL(b1 —1)0.0 + b, 6

ry different from a local model (which the other two models are, if we
nore non-locality of Lagrangian to Eulerian mapping). We should be able to
stingwish which one is the correct answer! -



n local Eulerian models and peaks there is a generic formula (for any type
wrimordial non-Gaussianity) for the low-k power change

AP(k) ~ f B(—k.q.k — q)d’q

= [ ME)M@M(k — a)Bo(—k.a.k - a)d*g
n PBS one splits long wavelength from small scale fluctuations,
¢ = Q¢ + @5
§ ~ 8¢+ V2¢s + fNLVZ(0e + 05)> = 8¢ + 8

huys small scales perturbations (objects) will be sensitive to phi and its, .
jerivatives at long wavelength.



fe can distinguish between linear non-local and non-linear local bias by
)mputing the “galaxy propagator” G(k)

L N
Glk) ol — ) = (552 5)
or PBS we get
G(k) = jﬁ,; (b1 — 1), + byGam(k) — 1/K2  (k — 0)
vhile for local models we get:
G(E) = 51Cam (k) + by (622
0oy

0000000000000



Large-Scale Bias in non-local PNG

‘In single-field inflationary models, we are instead interested in models that
:orrespond to non-local PNG. For example, the equilateral model has a

Jardeen potential bispectrum,
(6fnL) ! Bequit = —P1 P> — 2(P P2 P3)?3 + PP P23 Py

permutations are understood), whereas the orthogonal model reads

(6fL)  Bortho = —3P P2 — 8(PL P P3)?3 + 3P 2 P23 py

Me are interested in generating such bispectra from quadratic (non-local)
nodels, i.e.

® = ¢+ far Klo, 9|
where.K is the appropriate non-local quadratic kernel that generates.the

de<ired hicnectriim Far simnlicity we asciime scale-invariance



fhat’s the predicted low-k power for the equilateral model?
sing PBS, one gets a scale-dependent bias:

2fNL (06V?0) =

o2

Abi(k, fNL) ~

vhile local models predict only a correction to the scale-indep bias,

\P(k) ~ f M(k)M(q)M(Jk — ql)Bs(—k, a,k — q)d®q x P(k)

Pirsa: 10040094
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Power Spectrum for non-gaussian models
Oriana Halos, z=0342, fof =02, Mass range 13-14 [logM/Mo]
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Signal to Noise for non-gaussian models
Oriana halos, z=0342 fof=0.2, Mass range 13-14 [logM/Mo]
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Power Spectrum for non-gaussian models
Orana Halos, z=0342 fof =02, Mass range 13-14 [logM/Mo]
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fhat’s the predicted low-k power for the equilateral model?

sing PBS, one gets a scale-dependent bias:

2
Aby(k, fir) ~ 2 L0V 0)

o

vhile local models predict only a correction to the scale-indep bias,

\P(k) ~ / M(k)M(q)M(Jk — ql)Bs(—k, a,k — q)d®q x P(k)

irsa: 10040094
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Power Spectrum for non-gaussian models
Oriana Halos, z=0342, fof =02, Mass range 13-14 [logM/Mo]
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Signal to Noise for non-gaussian models
Oriana halos, z=0 342, fof=0.2, Mass range 13-14 [logM/Mo]
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Adding Bispectrum information helps a lot...
Signal to Noise f_ =100

LRG mocks including redshift distortions, Mag <212 .z=0342
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Adding Bispectrum information helps a lot...
Signal to Noise f =100
LRG mocks including redshift distortions, Mag <212 . z=0342
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Adding Bispectrum information helps a lot...
Signal to Noise f,, =100

LRG mocks including redshift distortions, Mag <212 .z=0342
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Adding Bispectrum information helps a lot...
Signal to Noise £ =100
LRG mocks including redshift distortions, Mag <212 .z=0342
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Conclusions

Beware of Gaussian peaks in high-nu limit calculations of PNG...

PBS calculations can be generalized to non-local PNG models. Currently testi
iese in detail.

Bispectrum adds significant StoN, all configurations needed. Extension to non-
cal models in progress.
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Large-Scale Bias in local PNG

‘In local models of primordial non-Gaussianity (PNG) we have for the
Jardeen potential,
® =9+ fnrd’

vhich implies for it a bispectrum,
B =21 P P> +cye.

- For biased tracers (galaxies, halos), this model leads to a scale-dependent bia
it large scales (Dalal et al 2008),

bi(k) = b1 + Aby (k. fnL)

vhere b~1/k*2 at low-k.
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'here are basically three derivations of this effect:

Peak Background Split (PBS): objects correspond to §y;,, > 4.

Aby(k, fnL) = i;?; (b10 — 1)d,

‘Gaussian Field Peaks in high-threshold limit (v > 1)

Aby(k, faL) = ;;E:‘) 7
bo

Local Eulerian bias model Oy =00+ 6% +..)

Aby (K, fe) = iff‘]; Nye?

here M relates the density to the Bardeen potential through the Poisson egn

M(k) = 2k’ T (k)D(2)
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n local Eulerian models and peaks there is a generic formula (for any type
yrimordial non-Gaussianity) for the low-k power change

AP(k) ~ / B(—k.q.k — q)d’g

= [ M)M@M(k — al) Bo(—k,a.k — a)d*g
n PBS one splits long wavelength from small scale fluctuations,
® = Q¢ + s
§ ~ 8¢+ V20s + fNLV (e + ¢.)> = 8¢ + &,

hys small scales perturbations (objects) will be sensitive to phi and its
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lerivatives at long wavelength.



fe can compare the three models by using PS and peak theory, in which case,

(610 B ].)Jc — V2 —1

bp"“““‘a?_z(l—m) 5+(p —3)

+ all three formulae agree in the high-peak limit!
owever, the nature of bias in these three models is quite different...
PBS, to linear order we have:

0y =2fnp(by —1)é.0+ b, 6

ry different from a local model (which the other two models are, if we
nore non-locality of Lagrangian to Eulerian mapping).We should be able to
stingwish which one is the correct answer! S



n local Eulerian models and peaks there is a generic formula (for any type
yrimordial non-Gaussianity) for the low-k power change

AP(k) ~ f B(—k.q.k — q)d’q

= [ MMMk~ al) Bo(—k.a.k — a)d*g
n PBS one splits long wavelength from small scale fluctuations,
O =@+ 0,
§ ~ 8¢+ V305 + fNLV?(0e + 05)* = 8¢ + 6,

hys small scales perturbations (objects) will be sensitive to phiand its

irsa: 10040094

lerivatives at long wavelength.
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