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‣ “Lightness” protected by the shift symmetry:

‣ Efficient helical-gauge field production by                . ¡̇ 6= 0
¡ 7!¡+ c
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U(1)Y

‣ Production of matters charged under the SM gauge group.
- Asymmetry generation via the SM chiral anomaly

6= 0  Helical gauge
⇔ B+L asym.

- Pair production via the Schwinger effect
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Does Baryon/Lepton asymmetry survive?

Matters charged under U(1)Y
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Baryogenesis from B+L asymmetry?
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Inefficient diffusion
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Baryogenesis from B+L asymmetry?
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Yµ∫Ỹ µ∫Æ

=°4hEY ·BY i
<latexit sha1_base64="QFMCTWXkm8+mAdwI3WlRn6ECKDc="></latexit>

Horizon

ÊY
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‣ Production of matters charged under the SM gauge group.
- Asymmetry generation via the SM chiral anomaly

6= 0
- Pair production via the Schwinger effect
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ÊY
<latexit sha1_base64="Gw7LT4vR4Am+5lvKB5QAoGAKhXA="></latexit>

B̂Y
<latexit sha1_base64="b7ttNlzSr5x9aMLC+tLj0vjDPOw="></latexit>



Kyohei Mukaida

Fermion Production
Landau Levels

 12

‣ Turn off EY;  BY field modifies the dispersion relation.
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‣ Turn on EY and see what happens. Nielsen, Ninomiya, Phys.Lett.130B (1983) 
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Nielsen, Ninomiya, Phys.Lett.130B (1983) 
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‣ Turn on EY and see what happens.
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Nielsen, Ninomiya, Phys.Lett.130B (1983) 
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V.Domcke and KM 1806.08769
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Higher Landau Levels (n≧1) & Pair Production
‣ Turn on EY and see what happens.
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Tunneling Tunneling

➡ Pair-production via Schwinger effect

Higher Landau Levels (n≧1) & Pair Production
V.Domcke and KM 1806.08769‣ Turn on EY and see what happens.
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Left-handed Right-handed
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➡ Pair-production via Schwinger effect

Fermion Production

✤ Never contribute to the asymmetry! q̇L |n�1 = (ṅL � ṅ L )n�1 = 0, q̇R |n�1 = (ṅR � ṅ R )n�1 = 0

Higher Landau Levels (n≧1) & Pair Production
V.Domcke and KM 1806.08769‣ Turn on EY and see what happens.
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Left-handed Right-handed
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Fermion Production
Fermion Production in BY ∥ EY V.Domcke and KM 1806.08769

‣ ABJ anomaly from LLL

‣ Schwinger pair-production from HLLs
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‣ Backreaction suppresses gauge field

Implications on Axion Inflation
V.Domcke and KM 1806.08769
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Baryogenesis from B+L asymmetry?
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Avoid Chiral Plasma Instability
‣ Survival of Qe from Sphaleron + Yukawa washout
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Avoid Chiral Plasma Instability
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T̂ < T̂Ye ª 105 GeV
<latexit sha1_base64="I/hc2piKhnfDa5gMfebmJsGGWlg="></latexit>

@ · Je =°
g 2

Y

16º2 Yµ∫Ỹ µ∫+ (Yukawa)
<latexit sha1_base64="lC/vfyE+FBsUn7gIm5+I8DgQWvk="></latexit>

¢qe =°ÆY

2º
¢hY

<latexit sha1_base64="AAQRo56q53G2Yw/v5SMYjQTTB0c="></latexit>

(@¥¡)hY
<latexit sha1_base64="5RqtuGZgnzBWhyY06w1E1N/Jt4w="></latexit>

Inflation

Survival of Helical Gauge Field
V.Domcke, B.Harling, E.Morgante, KM 

1905.13318

/ @ ·hY
<latexit sha1_base64="hfEgKMLvqK7MsnAzd9TAO3OveqI="></latexit>
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Avoid Chiral Plasma Instability
‣ Survival of Qe from Sphaleron + Yukawa washout

Qe
<latexit sha1_base64="WIfZc3S4JRoNl4V8Ls6NUZUlfkU="></latexit>

QLe
<latexit sha1_base64="qG0KPwOdiw2spOuS3kpdLkbVkbw="></latexit>

Sphaleron 
washout

Electron 
Yukawa

Electron Yukawa is NOT efficient till

‣ Chiral Plasma Instability (CPI)

T̂ < T̂Ye ª 105 GeV
<latexit sha1_base64="I/hc2piKhnfDa5gMfebmJsGGWlg="></latexit>

@ · Je =°
g 2

Y

16º2 Yµ∫Ỹ µ∫+ (Yukawa)
<latexit sha1_base64="lC/vfyE+FBsUn7gIm5+I8DgQWvk="></latexit>

¢qe =°ÆY

2º
¢hY

<latexit sha1_base64="AAQRo56q53G2Yw/v5SMYjQTTB0c="></latexit>

0
<latexit sha1_base64="Irmgj/tLY2mwIppRCnGPpjWkb68="></latexit>

0
<latexit sha1_base64="Irmgj/tLY2mwIppRCnGPpjWkb68="></latexit>

Chiral Plasma 
Instability
- Annihilation between 

⊿ qe and ⊿ hY.

T̂CPI ª
µ

Hrh

1014GeV

∂3
√≠

ÊY ·B̂Y
Æ

rh /H 4
rh

105

!2

<latexit sha1_base64="r7oP6bMEYl5BT3VHqIHhCFULpIs="></latexit>

(@¥¡)hY
<latexit sha1_base64="5RqtuGZgnzBWhyY06w1E1N/Jt4w="></latexit>

Inflation

Reheating
¡̇= 0

<latexit sha1_base64="hfrBuVuiLkZnjUz0i2Nbf9pNrzA="></latexit>

Survival of Helical Gauge Field
V.Domcke, B.Harling, E.Morgante, KM 

1905.13318

M.Joyce and M.Shaposhnikov 9703005, ,…

/ @ ·hY
<latexit sha1_base64="hfEgKMLvqK7MsnAzd9TAO3OveqI="></latexit>
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‣ Survival of Qe from Sphaleron + Yukawa washout

Qe
<latexit sha1_base64="WIfZc3S4JRoNl4V8Ls6NUZUlfkU="></latexit>

QLe
<latexit sha1_base64="qG0KPwOdiw2spOuS3kpdLkbVkbw="></latexit>

Sphaleron 
washout

Electron 
Yukawa

Electron Yukawa is NOT efficient till

‣ Chiral Plasma Instability (CPI)

T̂ < T̂Ye ª 105 GeV
<latexit sha1_base64="I/hc2piKhnfDa5gMfebmJsGGWlg="></latexit>

@ · Je =°
g 2

Y

16º2 Yµ∫Ỹ µ∫+ (Yukawa)
<latexit sha1_base64="lC/vfyE+FBsUn7gIm5+I8DgQWvk="></latexit>

¢qe =°ÆY

2º
¢hY

<latexit sha1_base64="AAQRo56q53G2Yw/v5SMYjQTTB0c="></latexit>

0
<latexit sha1_base64="Irmgj/tLY2mwIppRCnGPpjWkb68="></latexit>

0
<latexit sha1_base64="Irmgj/tLY2mwIppRCnGPpjWkb68="></latexit>

Chiral Plasma 
Instability

Sphaleron + Yukawa
washout

0
<latexit sha1_base64="Irmgj/tLY2mwIppRCnGPpjWkb68="></latexit>

¢hY 6= 0
<latexit sha1_base64="D35SRK+M6z8Y3/tVmRBD90EjwyY="></latexit>

T̂CPI ª
µ

Hrh

1014GeV

∂3
√≠

ÊY ·B̂Y
Æ

rh /H 4
rh

105

!2

<latexit sha1_base64="r7oP6bMEYl5BT3VHqIHhCFULpIs="></latexit>

Avoid Chiral Plasma Instability

Reheating
¡̇= 0

<latexit sha1_base64="hfrBuVuiLkZnjUz0i2Nbf9pNrzA="></latexit>

(@¥¡)hY
<latexit sha1_base64="5RqtuGZgnzBWhyY06w1E1N/Jt4w="></latexit>

Inflation
T̂CPI < T̂Ye ª 105 GeV

<latexit sha1_base64="7+3KOy+I4AB3TGxmvsUoAeOwzDc="></latexit>

Survival of Helical Gauge Field

- Annihilation between 
⊿ qe and ⊿ hY.

M.Joyce and M.Shaposhnikov 9703005, ,…

V.Domcke, B.Harling, E.Morgante, KM 
1905.13318

/ @ ·hY
<latexit sha1_base64="hfEgKMLvqK7MsnAzd9TAO3OveqI="></latexit>



Kyohei Mukaida  27

‣ Chiral Magneto Hydro Dynamics (ChMHD)

Avoid Magnetic Diffusion

@BY

@¥
= r2

æY
BY +r£ (v£BY )+ 2ÆY

º

µY ,5

æY
r£BY

<latexit sha1_base64="tZddOgrXM+0/obyMVm3ccmoGsO4="></latexit>

@

@¥
v+v ·rv = vr2v+ 1

Ω+P

µ
°1

2
rB2

Y + (BY ·r)BY

∂

<latexit sha1_base64="bm8pO8dyTRNJncXOq9jcjzvDRQ8="></latexit>

µY ,5 =
X

Æ
≤ÆNÆQ2

Y ,ÆµÆ
<latexit sha1_base64="+BuiJlzcyLhr+rN1rlf9JRp75ek="></latexit>

w/

Survival of Helical Gauge Field
V.Domcke, B.Harling, E.Morgante, KM 

1905.13318
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‣ Chiral Magneto Hydro Dynamics (ChMHD)

Avoid Magnetic Diffusion

@BY

@¥
= r2

æY
BY +r£ (v£BY )+ 2ÆY

º

µY ,5

æY
r£BY

<latexit sha1_base64="tZddOgrXM+0/obyMVm3ccmoGsO4="></latexit>

@

@¥
v+v ·rv = vr2v+ 1

Ω+P

µ
°1

2
rB2

Y + (BY ·r)BY

∂

<latexit sha1_base64="bm8pO8dyTRNJncXOq9jcjzvDRQ8="></latexit>

µY ,5 =
X

Æ
≤ÆNÆQ2

Y ,ÆµÆ
<latexit sha1_base64="+BuiJlzcyLhr+rN1rlf9JRp75ek="></latexit>

w/

Chiral Plasma 
Instability

Magnetic 
Diffusion T̂diff ª

ÆY lnÆ°1
Y

5
Hrh

<latexit sha1_base64="2Q97txJ1FmsCbIoNTzWfUR1cwzw="></latexit>

¢hY 6= 0
<latexit sha1_base64="D35SRK+M6z8Y3/tVmRBD90EjwyY="></latexit>

Magnetic
diffusion

0
<latexit sha1_base64="Irmgj/tLY2mwIppRCnGPpjWkb68="></latexit>

Survival of Helical Gauge Field
V.Domcke, B.Harling, E.Morgante, KM 

1905.13318
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‣ Chiral Magneto Hydro Dynamics (ChMHD)

Avoid Magnetic Diffusion

@BY

@¥
= r2

æY
BY +r£ (v£BY )+ 2ÆY

º

µY ,5

æY
r£BY

<latexit sha1_base64="tZddOgrXM+0/obyMVm3ccmoGsO4="></latexit>

@

@¥
v+v ·rv = vr2v+ 1

Ω+P

µ
°1

2
rB2

Y + (BY ·r)BY

∂

<latexit sha1_base64="bm8pO8dyTRNJncXOq9jcjzvDRQ8="></latexit>

µY ,5 =
X

Æ
≤ÆNÆQ2

Y ,ÆµÆ
<latexit sha1_base64="+BuiJlzcyLhr+rN1rlf9JRp75ek="></latexit>

w/

Chiral Plasma 
Instability

Magnetic 
Diffusion T̂diff ª

ÆY lnÆ°1
Y

5
Hrh

<latexit sha1_base64="2Q97txJ1FmsCbIoNTzWfUR1cwzw="></latexit>

Eddy 
turnover T̂t ª vrhT̂rh

<latexit sha1_base64="xyCcSBLoSRzZMXbCLPn521EZI2Y="></latexit>

‣ Large Magnetic Reynolds #

¢hY 6= 0
<latexit sha1_base64="D35SRK+M6z8Y3/tVmRBD90EjwyY="></latexit>

Magnetic
diffusion

0
<latexit sha1_base64="Irmgj/tLY2mwIppRCnGPpjWkb68="></latexit>

T̂t > T̂diff $ Rm ¥æY Lrhvrh > 1
<latexit sha1_base64="hFlOgOUg3VFujZTU5NQ3i6JfSMU="></latexit>

Inverse 
cascade

- Transfer from short to long wave length.
- Approximate conservation of hY.¢hY ' const.

<latexit sha1_base64="IRiBphPVzZ0vEa6KAlHm7CSL0bM="></latexit>

Survival of Helical Gauge Field
V.Domcke, B.Harling, E.Morgante, KM 

1905.13318
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Outline of this Talk
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Baryogenesis from B+L asymmetry?

¢qB =¢qL =
<latexit sha1_base64="T3d5SwbM0kAfgsmFwL5R4kZIm98="></latexit>

0
<latexit sha1_base64="Irmgj/tLY2mwIppRCnGPpjWkb68="></latexit>

0
<latexit sha1_base64="Irmgj/tLY2mwIppRCnGPpjWkb68="></latexit>

via Sphaleron + Yukawa

Time

⊿ hY is converted to U(1)em

+ Sphaleron freezes out

TYe ª 105 GeV
<latexit sha1_base64="5LMXV2chYjtMysacNlnYZYo6EaI="></latexit>

TEW ª 102 GeV
<latexit sha1_base64="S7MiOKh0XeG9yh5MkPJXT2zCIFg="></latexit>

Inflation

Now §°EW-inst ø H0
<latexit sha1_base64="2MpzFUluH4Syis5YKQ6rRQLAvFE="></latexit>

Inefficient diffusion
No CPI (chiral plasma instability)

Dual production of B+L asym. and helical U(1)Y via                   .¡Yµ∫Ỹ µ∫
<latexit sha1_base64="MsL553QkyiSvnCRkG62zsuzRNY8="></latexit>

@µ JµB = @µ JµL = 3
32º2

≥
g 2

2W a
µ∫W̃ aµ∫° g 2

Y Yµ∫Ỹ µ∫
¥

<latexit sha1_base64="hvQxPJXzW71SoY8QSfx0ZAEjkGM="></latexit>

°3
4
ÆY

º
¢hY

<latexit sha1_base64="hBZQatwz0SM2sbB14k531XXbX6c="></latexit>

°3
4
ÆY

º
¢hY

<latexit sha1_base64="hBZQatwz0SM2sbB14k531XXbX6c="></latexit>

≤£ 3
4
ÆY

º
¢hY

<latexit sha1_base64="LB9Kfy/r+DmcWRlWotY39wIRAbE="></latexit>

2.

3.

4.
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‣ Transport equation @ EW Crossover
Baryogenesis from Decaying Helicity

Regeneration of Baryon Asym.

- Slowest processes: EW sphaleron & Decaying helicity

°W,sph / e°
Msph(T )

T
<latexit sha1_base64="LzQSvVQlvZCaX99f7QGqwzluTu4="></latexit>

Msph(T ) / v(T )
<latexit sha1_base64="HjE5lfwPmQ4IcC8FZnOIw48gAJo="></latexit>

{
<latexit sha1_base64="q/FeIm4a7rB9d+YbuTkWMi3dxUM="></latexit>

@¥qB =°111
34

°W,sphqB + 3
2

°
g 2

2 + g 2
Y

¢
sin(2µ)

°
@¥µ

¢ ¢hrh
Y

8º2
<latexit sha1_base64="p+JZ+Qh8JSQe1vBJQbzLSwxTXWs="></latexit>

K.Kamada and A.Long 1610.03074
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‣ Transport equation @ EW Crossover
Baryogenesis from Decaying Helicity

Regeneration of Baryon Asym.

- Slowest processes: EW sphaleron & Decaying helicity

hem
<latexit sha1_base64="DbCaQ5jEUuqGM6oM5QR84fLeyYg="></latexit>

hY
<latexit sha1_base64="/ZOKmpnBgBMYZa1PzQ+w5tNlEBI="></latexit>

EW
 

crossover

/ @¥hY
<latexit sha1_base64="I8umtyLp2S9cYHJ1qjwBpPUkJYE="></latexit>°W,sph / e°

Msph(T )

T
<latexit sha1_base64="LzQSvVQlvZCaX99f7QGqwzluTu4="></latexit>

Msph(T ) / v(T )
<latexit sha1_base64="HjE5lfwPmQ4IcC8FZnOIw48gAJo="></latexit>

{
<latexit sha1_base64="q/FeIm4a7rB9d+YbuTkWMi3dxUM="></latexit>

¢hY ,rh
<latexit sha1_base64="EpsJPKk86Roc08CGfSq911oun48="></latexit>

@¥qB =°111
34

°W,sphqB + 3
2

°
g 2

2 + g 2
Y

¢
sin(2µ)

°
@¥µ

¢ ¢hrh
Y

8º2
<latexit sha1_base64="p+JZ+Qh8JSQe1vBJQbzLSwxTXWs="></latexit>

K.Kamada and A.Long 1610.03074
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‣ Transport equation @ EW Crossover
Baryogenesis from Decaying Helicity

Regeneration of Baryon Asym.

- Slowest processes: EW sphaleron & Decaying helicity

hem
<latexit sha1_base64="DbCaQ5jEUuqGM6oM5QR84fLeyYg="></latexit>

hY
<latexit sha1_base64="/ZOKmpnBgBMYZa1PzQ+w5tNlEBI="></latexit>

/ @¥hY
<latexit sha1_base64="I8umtyLp2S9cYHJ1qjwBpPUkJYE="></latexit>°W,sph / e°

Msph(T )

T
<latexit sha1_base64="LzQSvVQlvZCaX99f7QGqwzluTu4="></latexit>

Msph(T ) / v(T )
<latexit sha1_base64="HjE5lfwPmQ4IcC8FZnOIw48gAJo="></latexit>

{
<latexit sha1_base64="q/FeIm4a7rB9d+YbuTkWMi3dxUM="></latexit>

¢hY ,rh
<latexit sha1_base64="EpsJPKk86Roc08CGfSq911oun48="></latexit>

@¥qB =°111
34

°W,sphqB + 3
2

°
g 2

2 + g 2
Y

¢
sin(2µ)

°
@¥µ

¢ ¢hrh
Y

8º2
<latexit sha1_base64="p+JZ+Qh8JSQe1vBJQbzLSwxTXWs="></latexit>

EW
 

crossover

K.Kamada and A.Long 1610.03074
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‣ Transport equation @ EW Crossover
Baryogenesis from Decaying Helicity

Regeneration of Baryon Asym.

- Slowest processes: EW sphaleron & Decaying helicity

/ @¥hY
<latexit sha1_base64="I8umtyLp2S9cYHJ1qjwBpPUkJYE="></latexit>

- Final baryon asym: EW sphaleron washout v.s. Decaying helicity

°W,sph / e°
Msph(T )

T
<latexit sha1_base64="LzQSvVQlvZCaX99f7QGqwzluTu4="></latexit>

Msph(T ) / v(T )
<latexit sha1_base64="HjE5lfwPmQ4IcC8FZnOIw48gAJo="></latexit>

{
<latexit sha1_base64="q/FeIm4a7rB9d+YbuTkWMi3dxUM="></latexit>

f
°
µ, T̂

¢
=°T̂

dµ

dT̂
sin(2µ)

<latexit sha1_base64="aUpQkq0vD7tGjimBlTms0QJ8wlI="></latexit>

w/

EW sphaleron
Washout-factor

¥B = q̂B

ŝ
'

∑
34

111

µ
1+ Æ2

ÆY

∂
H

°W,sph
f
°
µ, T̂

¢∏

TEW

3ÆY

4º
¢ĥY

ŝ

ØØØØØ
rh

<latexit sha1_base64="LvJpJ4iEcrkVSt4jP9fotkIt+Q4="></latexit>

�ĥ rh
Y =�

2
3Hrh

⌦
ÊY · B̂Y

↵
rh

<latexit sha1_base64="ZZj3gUQno9wrf0qrq5w1tcFYaEs="></latexit>

@¥qB =°111
34

°W,sphqB + 3
2

°
g 2

2 + g 2
Y

¢
sin(2µ)

°
@¥µ

¢ ¢hrh
Y

8º2
<latexit sha1_base64="p+JZ+Qh8JSQe1vBJQbzLSwxTXWs="></latexit>

EW crossover
- Huge uncertainties…

fTEW 2
£
6£10°4,0.3

§
<latexit sha1_base64="z9QhFpDHf7vGJ2tW90Khg92xm6o="></latexit>

hem
<latexit sha1_base64="DbCaQ5jEUuqGM6oM5QR84fLeyYg="></latexit>

hY
<latexit sha1_base64="/ZOKmpnBgBMYZa1PzQ+w5tNlEBI="></latexit>

EW
 

crossover¢hY ,rh
<latexit sha1_base64="EpsJPKk86Roc08CGfSq911oun48="></latexit>

K.Kamada and A.Long 1610.03074
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Result
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Viable parameters for Baryogenesis

Rm < 1

Rm
max < 1

B < 10-10

TCPI > 105 GeV

no MHD

3 4 5 10 20 30 40 50

108

109

1010

1011

1012

1013

1014

H
rh

[G
e
V
]

equilibrium EYBY

Magnetic 
diffusion

Chiral Plasma 
Instability

ª¥
ÆY

ØØ¡̇
ØØ

2º fa H
<latexit sha1_base64="6+ysRQBsFzm4IrKjUgZw/5XHU14="></latexit>

Hinf
<latexit sha1_base64="5O2xE2QQ+OU1mfZGzgfVwYXNLho="></latexit>

}
<latexit sha1_base64="6nS/czI86oqB+29eo+kDO6G8EZY=">AAAEvnichVNNb9NAEJ0UA6V8tIULEheLKAgu0ToJaeCAInHhgtSmpK3UVJHtrBur9tqyHdNi5Q8grsCBE0gcED+DC3fEoT8BcSwSFw683TgqlYizUezZN29m3ux4rdBz44Sx49LCOe38hYuLl5YuX7l6bXll9fpWHIwim3ftwAuiHcuMuecK3k3cxOM7YcRN3/L4tnXwWPq3Ux7FbiCeJUch3/PNfeE6rm0mgDq9cX+lzKpGs8Ya93VWbTbr9ZY0Gq211oO6blSZWmXK13qwWvpGPRpQQDaNyCdOghLYHpkU47dLBjEKge1RBiyC5So/pzEtIXYEFgfDBHqA5z52uzkqsJc5YxVto4qHf4RInSrsO/vETthX9pn9YH9m5spUDqnlCG9rEsvD/vLLm5u/50b5eCc0PI0qiLDALu4pIYdaqhcXvYUKkV3ak/zpi7cnmw87lew O+8B+or/37Jh9QYci/WV/3OCdd8heKcwfAHWByBpT7QN1gi5YokBfBm0BPBGYXJ3xbGacz3eI3SBnCtjP1Yx8VVnAkwFPgafgyC9BqtKByek70NZTeQSySkSHtwzWWHEipXioWNEZVnG9p1DrgZPB6itEnvEhnhmtK894ToYQ9cQ/ik/13p2p8d6cnCa+jvi/OScnJO/F7P6njOIaAzULaU0nH8HKFCpv9vT66rONrVrVqFdrG41y+1F+xxfpFt1G5watUZue4Ay7qO3QK3pNb7S25mi+FkyoC6U85gadWdrhX8iTAO4=</latexit>

Observed ηB

fTEW 2
£
6£10°4,0.3

§
<latexit sha1_base64="z9QhFpDHf7vGJ2tW90Khg92xm6o="></latexit>

- Huge uncertainties from lattice 
studies of EWPT…

V.Domcke, B.Harling, E.Morgante, KM 
1905.13318
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Result
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Viable parameters for Baryogenesis

Rm < 1

Rm
max < 1

B < 10-10

TCPI > 105 GeV

no MHD

3 4 5 10 20 30 40 50

108

109

1010

1011

1012

1013

1014

H
rh

[G
e
V
]

equilibrium EYBY

Magnetic 
diffusion

Chiral Plasma 
Instability

ª¥
ÆY

ØØ¡̇
ØØ

2º fa H
<latexit sha1_base64="6+ysRQBsFzm4IrKjUgZw/5XHU14="></latexit>

Hinf
<latexit sha1_base64="5O2xE2QQ+OU1mfZGzgfVwYXNLho="></latexit>

}
<latexit sha1_base64="6nS/czI86oqB+29eo+kDO6G8EZY=">AAAEvnichVNNb9NAEJ0UA6V8tIULEheLKAgu0ToJaeCAInHhgtSmpK3UVJHtrBur9tqyHdNi5Q8grsCBE0gcED+DC3fEoT8BcSwSFw683TgqlYizUezZN29m3ux4rdBz44Sx49LCOe38hYuLl5YuX7l6bXll9fpWHIwim3ftwAuiHcuMuecK3k3cxOM7YcRN3/L4tnXwWPq3Ux7FbiCeJUch3/PNfeE6rm0mgDq9cX+lzKpGs8Ya93VWbTbr9ZY0Gq211oO6blSZWmXK13qwWvpGPRpQQDaNyCdOghLYHpkU47dLBjEKge1RBiyC5So/pzEtIXYEFgfDBHqA5z52uzkqsJc5YxVto4qHf4RInSrsO/vETthX9pn9YH9m5spUDqnlCG9rEsvD/vLLm5u/50b5eCc0PI0qiLDALu4pIYdaqhcXvYUKkV3ak/zpi7cnmw87lew O+8B+or/37Jh9QYci/WV/3OCdd8heKcwfAHWByBpT7QN1gi5YokBfBm0BPBGYXJ3xbGacz3eI3SBnCtjP1Yx8VVnAkwFPgafgyC9BqtKByek70NZTeQSySkSHtwzWWHEipXioWNEZVnG9p1DrgZPB6itEnvEhnhmtK894ToYQ9cQ/ik/13p2p8d6cnCa+jvi/OScnJO/F7P6njOIaAzULaU0nH8HKFCpv9vT66rONrVrVqFdrG41y+1F+xxfpFt1G5watUZue4Ay7qO3QK3pNb7S25mi+FkyoC6U85gadWdrhX8iTAO4=</latexit>

Observed ηB
- Huge uncertainties from lattice 

studies of EWPT…
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Viable prm???
- Competition btw overproduction 

and CPI.
- Need ChMHD simulation…
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Summary
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Inefficient diffusion
No CPI
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Rm < 1
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max < 1

B < 10-10

TCPI > 105 GeV

no MHD
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