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Problematic WMAP Cosmology
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Department of Physics, Tsinghua University

Institute of High Energy Physics,

|. Dipole effect on CMB map

CAS

I1. Artificial anisotropy in WMAP CMB map

111. \What about Planck ?

V. Impact on cosmology and physics
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|. Dipole Effect on CMB Map

1. Contaminations in CMB EXxperiments

(1) Foreground

e radio sources

e diffuse foreground

process template template fits
dust emission T,
free-free emission T, Tean = Tops = (Cy Ty +Cu Ty +C,T)
synchrotron emission T Var (Tgeap) = MiN === C, Cy; Cq

“aesthetic criteria”



2). Dipole contamination

* Dipole’s amplitude

Tdipole(t) — TFOV(t) ' n(t)

AT, ~3mK AT e ~ 90 1K



(3) Error in calculated dipole T, :T?Ov-n

« CMB dipole direction

AT, :T—OAv.n

C
AV ~ 10’ —> ATd —~ 30 ILlK (AT ~ 90 1K)

e Sidelobe contamination
T.(p(t) = > G Tulps)/N  Teus(P)=T(p)-T,(p)

Ps

AT.(p(t)) = 22 v/(1) > AGREP () = 20w (4) - An!

C /
Pl

An. ~10’




(4) Remove dipole-error-induced deviation

* Produce template maps
AT, : take An=an, =1, along the scan path {P(t)}
calculate temperature deviation AT (p) :—T?Ov(t)-Anx

AT, :

-
AT, .

Z ]

* Produce cleaned map

T

clean

=T ,..—(C AT, + C, ATy +C,AT))

Var (Tyea,) =min mmp C, C, C,

“aesthetic criteria”



After correcting the timing error
‘ QCIean ~ (_32i35) ILlKZ

WMAP raw data + (our pipeline + 7' offset)
=) \\/MAP release

AXxis of Evil




[11. What about Planck ?

Can Planck abstain from the artificial anisotropy
Induced by dipole error + scan ?

» timing/pointing
e dipole direction

 sidelobe contamination
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Hao LIT. AND II—PEI LI e
! Key Lal—_u'_:uraLr_:u of Particle Astrc pl‘ s, Institute of High Ene H‘ sics, Chinese Academy of Sciences, Beijing, China; liuhao @ihep.ac.cn
I"I p artment of I'F _1 Center for -31 stre pk s, Tsi F a Un n:m' y, Beijing, China; litp@tsinghua.edu.cn
' De p artment ¢ lE n-i:Fh and Center l -3'|. SLrc pl‘ ' iversi '
REL".' lf F Jar " }' U.' accepted 2001 March

“The scan-Induced anisotropy IS a common
problem for all sweep missions and, like the
foreground emissions, has to be removed from
observed maps. Without doing so, CMB maps
from COBE, WMAP, and Planck as well, are

not reliable for studying the CMB anisotropy.”
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Liu & Li 2011 ApJ

Planck 2011
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V. Impact on Cosmology and Physics
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NEWS AND REVIEWS IN
ASTRONOMY & GEOPHYSICS

OcToBER 2010 » VoOL. 51

* |SSUE b

WMAP cosmology

guestioned

~0.023 w—

Since our WMAP

beam paper was

.k submitted there have

% " been other criticisms

_..""_- - '* raised about the official
-~ - - WMAP data reduction. Two

- Chinese astronomers, Liu and Li
(2010}, have suggested that confusion over

a tiny 25.6 ms offset between recorded tim-
ings of where WMAP was pointing and when
the CMB temperature was measured may be
enough to explain several anomalies found at
WAMAP maps.
Various authors have remarked that the largest

very large scales in the official

scale components (quadrupole etc) align with
the ecliptic. These anomalies are usually termed

s ().023 =0.023 m—

’

= ().023

3 (Left): The temperature map produced from the Liu and Li(2010) simulation comprising only
adipole and map-making software including the 25.6ms timing offset with no inclusion of
primordial fluctuations. [Right): The official WMAP CMB large-scale [quadrupole] “map”. Both
panels are in galactic coordinates and in units of mK. There is a remarkable similarity between
the large-scale [quadrupole] features in both maps even though the simulated map knows
nothing about the real universe! [Liu and Li 2010)
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Qup = (-3.2+35) uK?

- Co0ld and stable very early universe

no quantum fluctuation?
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Large scale CMB — a window
to the early universe

Angular scale (deg)

I R B B W W
10 100

Multipole moment




 Accelerating Universe

——> G + A Inthe present universe

« Zero Quadrupole

—> A+ G In the very early universe
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