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PRIMORDIAL: PRODUCED BY BIG BANG PLASMA
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PRIMORDIAL MAGNETIC FIELDS ENHANCE
DENSITY PERTURBATIONS
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PRIMORDIAL MAGNETIC FIELDS ENHANCE
DENSITY PERTURBATIONS
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PRIMORDIAL MAGNETIC FIELDS ENHANCE
DENSITY PERTURBATIONS
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PRIMORDIAL MAGNETIC FIELDS ENHANCE
POWER SPECTRUM ON SMALL SCALES
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BACKREACTION FROM BARYONS SUPPRESSES
BARYON DENSITY PERTURBATIONS BELOW
MAGNETIC DAMPING (JEANS) SCALE
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EARLIER WORKS FOCUSED ON SCALES
MAGNETIC DAMPING (JEANS) SCALE
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MY STUDY FOCUSES ON SCALES BELOW
MAGNETIC DAMPING (JEANS) SCALE
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FINDING: HIGHLY ENHANCED POWER
SPECTRUM BELOW JEANS SCALE
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FINDING: BARYON PERTURBATION
SUPPRESSED BELOW JEANS SCALE BUT NOT
DARK MATTER!
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NON-RELATIVISTIC IDEAL MHD IN PHOTON DRAG
REGIME
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NON-RELATIVISTIC IDEAL MHD IN PHOTON DRAG
REGIME
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NON-RELATIVISTIC IDEAL MHD IN PHOTON DRAG

REGIME
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NON-RELATIVISTIC IDEAL MHD IN PHOTON DRAG
REGIME: CAN SOLVE B ANALYTICALLYII
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MAGNETIC DAMPING SCALE
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MAGNETIC DAMPING SCALE EVOLUTION
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SOLVE PERTURBATIONS WITH MAGNETIC FIELDS
AS EXTERNAL SOURCE @
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PERTURBATION EVOL

UTION PLOT

G 10_2_ | !
o photon mfp i deq i drec
510_3 —— Magnetic damping '
% —— thermal pressure
O
(V)]
R R e B S S kii=8&_ ____
(@)
C
9
10_5 T L T
—— 0Oplk1) — Lglky) —— [6pm(k1)Iacom
10ty —— 6bpmlki)
- 10%5
o
10—1_
10—2_
10_3 III| T I/I T II| II| T T 1T
107> 1074 103 1072

|_orentz force

Op

Compressible
flow

Ob

gravity

Pranjal Ralegankar

20



LORENTZ FORCE ENHANCES BARYON
PERTURBATIONS FOR M

ODES OUTS
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BARYON PERTURBATIONS ASYMPTOTE ONCE

MODE ENTERS kj?!
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BARYON PERTURBATIONS DAMPED BY THERMAL
PRESSURE
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BARYON PERTURBATIONS DAMPED BY
MBINATION

TURBULENCE AT RECO
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DARK MATTER PERTURBATIONS CONTINUES TO

GROW!
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DARK MATTER PERTURBATIONS ENHANCED BY
E COMPARED TO ACDM

ORDERS OF MAGNITUD
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CONNECTING WITH OBSERVABLES
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PARAMETER SPACE WITH ENHANCED POWER ON

SMALL SCALES
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PARAMETER SPACE EXPECTED FROM
MAGNETOGENESIS FROM PHASE TRANSITIONS
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PARAMETER SPACE TO EXPLAIN BLAZAR

OBSERVATIONS
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UNIVERSE MAYBE FILLED WITH DARK MATTER
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SUMMARY AND CONCLUDING REMARKS
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BACKUP SLIDES
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SOLVING MHD EQUATIONS ANALYTICALLY
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NON-RELATIVISTIC IDEAL MHD IN PHOTON DRAG
REGIME

d (a’B) VX (B X a?B)
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NON-RELATIVISTIC IDEAL MHD IN PHOTON DRAG
REGIME: PHOTON DRAG SUPPRESS CONVECTION
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY

d (a’B) VX (B X a?B)
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: LARGE B AND LARGE DRAG LIMIT

d (a’B) VX (B X a?B)
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: FOCUS ON CORRELATIONS

d (a’B) VX (B X a?B)

dt a
(H + )i _(vxB)xB
a)vb— 4
tapp

.. 0B, V X (% X By) -

(By 7) = a By)
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: FOCUS ON CORRELATIONS

d (a’B) VX (B X a?B)

dt a
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dlna ~  3a?H(a+H)

—(kTVb)Z

.. 0B, V X (% X By) -

(By 7) = a By)
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: FOCUS ON CORRELATIONS

d (a’B) VX (B X a?B)

dt a
. (VxB)xB
(H + a)vb =
4mapy,
dIn Pg(k,t) 4 kzvj 5
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H

kil ~
p (@) ~ 1Yy o+ H

Jedamzik et al 1996,
Subramanian and Barrow 1997
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: FOCUS ON CORRELATIONS

d (a’B) VX (B X a?B)

dt a
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MODELLING BARYON DENSITY PERTURBATIONS

dinPy(k,t) 4  k2v}
dlna ~  3a?H(a+ H)

~ _(kTvb)z
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INTO NON-LINEAR REGIME: MODELLING BARYON

DENSITY PERTURBATIONS

dinPy(k,t) 4  k2v}
dlna ~  3a?H(a+ H)

~ _(kTvb)z

Divergence of

/ Lorentz force
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COMPARING WITH FULL MHD SIMULATIONS
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SENSITIVE TO

COMPARING WITH SIMULATIONS
INITIAL POWER SPECTRUM
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SENSITIVE TO

COMPARING WITH SIMULATIONS
INITIAL POWER SPECTRUM
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MORE PERTURBATION PLOTS
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MORE PERTURBATION PLOTS
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