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SPATIAL VARIATIONS OF α

Δα
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HIRES/Keck: UVS/VLT: 
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SPATIAL VARIATIONS OF

Δα
α = ( 0,97−0,20

+0,22 )×10−5

α

COMBINED SAMPLE OF 295 ABSORBERS FROM VLT 
AND KECK IS COMPATIBLE WITH A DIPOLE MODEL 

WITH AMPLITUDE

[King et al, astro-ph:1202.4758]



  

DOMAIN   WALLS

DOMAIN WALLS ARE BE FORMED WHEN DISCRETE 
SYMMETRIES ARE SPONTANEOUSLY BROKEN IN 

PHASE TRANSITIONS.
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DOMAIN   WALLS

DOMAIN WALLS ARE BE FORMED WHEN DISCRETE 
SYMMETRIES ARE SPONTANEOUSLY BROKEN IN 

PHASE TRANSITIONS.

V (ϕ)

ϕ−¿
ϕ+ ¿

DOMAIN WALLS!α=α(ϕ)



  

BIASED DOMAIN   WALLS

DOMAINS ON EACH SIDE OF A WALL HAVE 
DIFFERENT BARYON ENERGY DENSITIES                      ϵ=ρB+ ¿

−ρB−¿
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WALL GAINS MOMENTUM:



  

BIASED DOMAIN   WALLS

dv
dt

=
1

Rϵ γ
3 ,¿¿

DOMAINS ON EACH SIDE OF A WALL HAVE 
DIFFERENT BARYON ENERGY DENSITIES                      

Rϵ=
σ
ϵ

ϵ=ρB+ ¿

−ρB−¿

DOMAIN WALLS ARE PUSHED TOWARDS REGIONS 
WITH A HIGHER ENERGY DENSITY.

WALL GAINS MOMENTUM:



  

dv
dt

= (1−v2 ) ( 2
R

+
1

γ Rϵ

−3Hv )

BIASED DOMAIN   WALLS

IN COSMOLOGICAL BACKGROUNDS



  

dv
dt

= (1−v2 ) ( 2
R

+
1

γ Rϵ
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BIASED DOMAIN   WALLS

IN COSMOLOGICAL BACKGROUNDS

DECAY IS TRIGGERED WHEN BIAS 
TERM DOMINATES:

σ
ϵ L

=
Ωw

ΩB
∣ξ Δα

α ∣
−1

<1



  

OBSERVATIONAL CONSTRAINTS
WALLS SHOULD BE AT                        IN ORDER TO 
CAUSE REPORTED DIPOLE VARIATION OF     :        

z∼0,5−1
α

[Olive et al, astro-ph:1204.4931]

HL∼O (1)
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OBSERVATIONAL CONSTRAINTS
WALLS SHOULD BE AT                        IN ORDER TO 
CAUSE REPORTED DIPOLE VARIATION OF     :        

z∼0,5−1
α

[Olive et al, astro-ph:1204.4931]

 WALL DYNAMICS SHOULD BE FRICTIONLESS

10−10
<Ωw0<10−5

NARROW OBSERVATIONAL WINDOW

SPATIAL VARIATION 
ON         

CMB 
ANISOTROPIES 

α

HL∼O (1)



  

COMING SOON
CONTRIBUITIONS TO THE CDM POWER SPECTRUM 

ON SMALL SCALES IS REDUCED

4 π P (k )

k /h(Mpc−1
)



  

COMING SOON
UNLIKE OTHER DEFECTS CONTRIBUITIONS TO 
PRIMARY CMB ANISOTROPIES ARE NEGLIGIBLE

C l
TT T CMB

2 l (l+1)/2 π([μ K ]
2
)



  

COMING SOON
HOWEVER, CONTRIBUITIONS TO B-MODE 

POLARIZATION MAY STILL BE SIGNIFICANT.

C l
BBT CMB

2 l (l+1)/2 π([μ K ]
2
)
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