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WHAT IS THE KAISER ROCKET?

Surveys observe angular positions and redshifts, but observer moves
Often, not all of 1t 1s accounted tor
= dystematic shifts in redshift space (e.g. Davis, Hinton, Howlett &

Calcino 2019)
z=7—(14+2)vcosd
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selection function: N(Z, Q) = Z=Z
1l —vcos@

. Assuming isotropic N(Z) results in spurious density fluctuation:

N(z, Q) — N(z, Q dIn N
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N(z, L) dz




IMPACT ON MEASUREMENTS

Planck dipole, Euchd-like

» (artesian 3D power spectrum widely used: selection
. : i = dlmN dInN R
Procket(k) XV J d//tJ' dS,J ds” (S/) (SN) L (S/, Sk //t) °- — ked
- : O ds ds maske
B (k) =P cosmo(k) + i rocket(k) .
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*  We make predictions using random
catalogues (1.e. w/o clustering) where we
shitt redshitts to the values observed by T
observer in motion 100§ Procer (masked)

— noise
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k(h/Mpc)



SHOULD COSMOLOGISTS CARE?

» Kaiser rocket eftect at same scales as scale-dep bias

A

» We estimate Bl param shifts ot ACDM+f§EC) (Kuchd-like selection,
Planck dipole)

* No significant shifts in standard ACDM params, but Kaiser rocket

biases measurement of flgﬁc) by 2.2 (0.23 o)
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VWHAT IF DIRECTION OF MOTION IS
DIFFERENT?

AfNL

T

e

- Galactic

0.496026 9.33593




CAN YOU CHECK FOR UNACCOUNTED
VELOCITY DIPOLES?

Redshift tomography: Params have extrema at peak of N(z)!
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Survey footprints
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WHAT ABOUT DESI?
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FORECASTS

FOR DESI
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TESTS ON GAUSSIAN RANDOM
FIELDS

* We test the following using Gaussian random fields:
» Kaiser rocket mitigation techniques

* Are cosmological and Kaiser rocket power really independent?



HOW TO GET RID OF EFFECT

» Simplest: Shift galaxies “back” to their

expected redshift

T —— Uncorrected
. . : 02" —F— Shifted back
e What it other redshift corrections have been T 1 Template
applied? What if our motion not entirely 020
described by CMB dipole? y
' 0.15
* We can model §,,,. = 9, +.v5rocket, thus can use & .-
f(K) = 0,ye(K) as template 1n mode z
deprojection C,3 — C 5+ al-ggo of(k,)f*(kp) or 0.05 - \ -
mode subtraction (1607.02417, 1806.02789) 0.00{ |—>F_F N rzeen
» (Can marginalise out direction by considering o X0 3xi09axi0  exios
N k in h/Mpc

several templates, 1.€. e = Oyps — Z V0. 1
i=1


https://arxiv.org/abs/1607.02417
https://arxiv.org/abs/1806.02789

INDEPENDENCE TEST

Use continuity equation for velocity field

COITGSpOIldiIlg to GRF 300 -
o T §  Planck-like observer
% R ¢ randomly positioned observer
Place two observers: 1. At position where £ 207 | 777
v-field ~ CMB dipole, 2. At random < . T
position T |
< SHIT141S 18T ;I
: i 71 T3¢ [ ’IﬂP ﬂ Lhes | i
Apply selection functions and measure S _ i
S —100 -
r rum ;
power spectru : :
: ; < -200- 11 1
Apply Kaiser rocket shitts for both 5| T
observers and measure power again “00{ T -

10-3
If assumption correct, differences between in hittee
power before and after Kaiser rocket shift

must be consistent



CONCLUSIONS

Peculiar motion ot observer introduces spurious clustering signal
(Kaiser rocket ettect)

Spurlous signal can mimic fy

Depending on survey mask and selection, Kaiser rocket can
dominate measurement

Eftect easy to model and therefore easy to mitigate



