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Primordial Magnetic Fields
Motivation

Observation

Galaxy Cluster B ~ uG = Cosmological scale B ~ nG as initial seed
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Primordial Magnetic Fields
Motivation

Observation

Galaxy Cluster B ~ uG = Cosmological scale B ~ nG as initial seed

@ How does the primordial magnetic field affect the statistical
property of CMB

@ Whether there are some special signals from CMB if there
exists primordial magnetic field
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Primordial Magnetic Fields
Diagram
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Figure: Diagram. o > H ideal MHD approximation
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Primordial Magnetic Fields
Initial Condition

initial condition

@ the density AE(B) sourced compensated magnetic mode
(B)

@ the anisotropic stress tensor 7, ’ sourced mode
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Primordial Magnetic Fields

Power Spectrum
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Figure: The CMB spectrum of TT mode. 4 order smaller
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Primordial Magnetic Fields
Bispectrum

Estimator: reduced bispectrum

3 e 2 ko kp kp . . .
by, 1, = (87) /0 X dx/0 dlIn k/o dlIn q/o dIn pji, (kx)j1, (gx)ji, (px)
X Fag(k,q,p)g1 (k)gT(q)gT(p)

where FAB(kl,kz, k3) is

(2B (k)8 (k) AB (ks) ) = Fag (ki koo ks)S (o + Ko+ Ko)
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Primordial Magnetic Fields
Bispectrum

Reduced bispectrum can be decomposed [neglect angular part]
2 3
blll2l3 - b/(1/2/3 + bfllzla + bl(lll/:; ?
b§11,2,3 = / x2dx M {b(a)(x)b,(ﬁ)(x)bg)(x) +(h, bk, /3)perm.}
b3, = | xdets { BP0 () (x) + (b, o, )perm. |

b§13,i,3 —/0 xzdx%{ X (x)bg)(x)bg)(x)+(/1,/2,/3)perm.}

where
B0 = [ akke ko), 6 (x) = [ akkoe (kg (k)

6700 = [ ok, 6() = [ k7K
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Primordial Magnetic Fields
Bispectrum

Only show the plot of b,(11,1,3, since it has the largest amplitude for
large /.
Different asymptotic values
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Figure: This figure shows the integral
h(h+1)h(k+1) [ dob® (x)bP (x)b (x)/(27)? x 10° as a function
of I3, with several parameter configurations (h = h =11,110,200,500)



Primordial Magnetic Fields
Bispectrum
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Figure: This figure shows the integral
b(l+ 1)kl +1) [ dobi® (x) b (x)b (x) /(27)? x 10° as a function

I

of I3, with several parameter configurations (h = h =11,110,200,500)
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