Origin of Pink Noise in MAXI X-ray Sources
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Summary

1. Some MAXI sources show pink noise, while others do not.

2. Origin of the noise is the magnetic field regulated gas accretion.

3. Cooperative-Dynamo process yields the magnetic field. acro spin Model: Msm)
Synchronization in MSM modulates the beat of waves; yields pink noise.

4. MSM predicts intermittent polarity flips that create knots in the jets.

Q’olarity flipping period yields hard mode, and fixed period soft pink mody‘?

~

Log Spectral Power Density

Ward+ Scholarpedia 2 (2007), 1537

» X \ b W\, A
\ o\ N W,
w w X N \

T Gt pree
Yawowe o 1004

A aram e
bwwae 0N

i peewan "s

\ ."“ v

, " g \\ \ 155 f‘ \ “
e, .\ b N\
N w1 e
"\\ Vs \\ : '

\
——a) . PN G —

. dam wmy WAL
Powni v o L
- e tn

1. Some MAXI sources show
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2. origin of the pink noise: Gas accretion: /' random, Gas turbulence: / power-5/3, long memory: /\ outer edge

- Many related mysteries give hints: P> role of magnetic field? » dynamo mechanism? P jets and knots? » X-
rays from Sun also show pink noise » BH, NS, SNR, stars, show pink noise » distinction of hard-soft modes...

We propose: A. Origin of the pink noise 1s the gas accretion regulated by the magnetic field.
B. Synchronized local dynamos beat with each other,
producing signal of arbitrary small frequencies (Amplitude modulation).

3. Synchronized-Dynamo process yields the magnetic field.

(Macro Spin Model: MSM)

- Several local dynamo cooperatively yield magnetic field.
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4. Polarity flip in MSM from stochastic resonance
—> global magnetic recombination—> jet/knot emission
A ST ‘ BBH = 108Msun7

R =100Ry, B = 300Gauss

Emag ~ /-L0m2(3R)_3 ~~ 8 X 1053erg
is accelerated to § =~ 0.7

sun

~'* -> may create and accelerate knots universally:

L. AGN Spitzer
C. Proto star Alma
R. Old star W43 A

5. Polarity flipping period <> hard mode

Fixed stable polarity period < soft mode?

Polarity stable

Flipping

< a case of solar flare
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Power Index in PSD

40 60
months from 2017

a transition is observed:

from pink toward white
(polarity fixed) (flipping polarity)







