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Local Primordial Non-Gaussianity and Scale dependent bias
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— 2z =20, faqy=1.0
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Figure: Fractional change in the galaxy
power spectrum due to local fy; = 1.
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Effect of free-streaming light relics

@ Scale-dependent galaxy bias due
to free-streaming light relics :

by (k
A —const. <1.; k—0
bg(kmax)
o Can negatively bias fy;
@ For realistic neutrino masses, ;c(h/Mpc;
|Afy| < 0.2

Figure: Fractional change in the galaxy
power spectrum due to neutrino
free-streaming. M, = 3 x 0.02 eV
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Effect of lonising Radiation Fluctuations

g = bgbm—bydy
PmJ>2
Py = Pom|bg—bj="L
g (g JPmm
+b_2IPJshot

@ by < 0.1 and Pgper is negligible
for reasonable quasar lifetimes.
(Sanderbeck et al. 2019)

@ More important at higher
redshifts
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Figure: Effect of b; = 0.05 in
comparison to the effect of f; = 1 at
z=2
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I
Effect of ionising radiation fluctuations on fy; constraints
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With appropriate priors, Afy, =~ —0.80 for b; = 0.05 and
Ao(fu) =0 realistic quasar lifetime.

Larger effect for high-redshift surveys (like MegaMapper)
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Beyond fy; : far and gy

Scale-dependent bias is a combined
measure of fyy, gni, etc.

fneBr + gnLBg + -
k2

Degraded constraint (SPHEREx
forecast)

Abyg x

O’(fNL) ~ 0(10_4gNL) ~ 25

COV(fNL, gNL) ~ —0.9.

Need to model 3¢(z) and Bg(z) !
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Figure: Joint SPHEREXx power spectrum
forecasts for two modelling choices
p=1and p=0.5.
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Beyond fNL : fNL and TNL
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(a) Fiducial fyy = 1.0 and fiducial
v = 1.3 x 10?
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(b) Fiducial fyy = 1.0 and fiducial
e = 1.3 x 10°
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[p [oGu) | olm) || [[p [oGw) | ol |
1.0 1.79 | 0.78 x 102 1.0 242 [0.24 x10°

05| 1.64 | 0.67 x 102 05| 222 |0.21x10°

(a) Fiducial fyz = 1.0 and fiducial ~ (b) Fiducial fny = 1.0 and fiducial
e = 1.3 x 10? e = 1.3 x 10°

Table: Joint MCMC forecast for fy; and 7y, obtained from the SPHEREx
multitracer likelihood. For each fiducial value of 7y, we consider two example
valuesof p=1and p=10.5

Covariance between fy; and 7y remains ~ —0.6 : less degenerate than
fNL and ENL-

Can potentially constrain 7y tightly at the expense of fy;.
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