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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
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 BELOW
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

---- LCDM
---- PMF only
_1_

10 —— PMF
_1073- kp ~ 3(nG/By)Mpc~!
>
Il
NqA-5.

S10
Q.
10774 el
10_9_ //,//
ol \
1073 1071 101 103 10°

k (in 1/Mpc)

Pranjal Ralegankar 11



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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PERTURBATION EVOLUTION PLOT
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PERTURBATION EVOLUTION PLOT
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EVOLUTION OF
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RELEVANCE
OF DARK
MATTER
MINIHALO
GENERATION
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PARAMETER SPACE WITH ENHANCED POWER ON
SMALL SCALES
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PARAMETER SPACE WITH ENHANCED POWER ON
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PARAMETER SPACE WITH ENHANCED POWER ON
SMALL SCALES: PTA SENSITIVITY
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MINIHALQOS
FROM
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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
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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 (¥ X a?B)
ot a

oV 5.V, (VXB)xB iV, V
—b+(H+a)1?b+(b )Py _ ( )XB V8, V¢
dt a 4mtapy, a a

Pranjal Ralegankar 32



SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: LARGE B AND LARGE DRAG LIMIT
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: FOCUS ON CORRELATIONS
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: FOCUS ON CORRELATIONS
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: FOCUS ON CORRELATIONS
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SOLVING MAGNETIC FIELD EVOLUTION
ANALYTICALLY: FOCUS ON CORRELATIONS
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MODELLING BARYON DENSITY PERTURBATIONS
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INTO NON-LINEAR REGIME: MODELLING BARYON

DENSITY PERTURBATIONS
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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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