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‘ Polarization — Synchrotron radiation
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Polarization — Faraday rotation
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Polarization — Synchrotron & Faraday
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Method ‘ Polarization from synchrotron rad.

SYNCHROTRON

B MO = Polarized intensity observed
at a 2D position X

on the plane of the sky

at wavelength A

N A p(en)- [l o @

Intrinsic polarization defined by the Stokes parameters Q and U :

FARADAY
ROTATION

P,=Q;+iU;

Faraday rotation measure
o0~ [0 B &y,
010.0Icm™ A 1.234G 100 pc
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Method ‘ Polarized Intensity

A = 0.02

color (contour) : polarized intensity
vectors : direction of polarization
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Method ‘ Polarized Intensity
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Method | Polarized Intensity

Summary

A = 0.02
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color (contour) : polarized intensity
vectors : direction of polarization
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Results ‘ Explanation of depolarization
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Results ‘ Explanation of depolarization
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Results ‘ Explanation of depolarization
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Results ‘ Explanation of depolarization
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Results ‘ Explanation of depolarization
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[Statistics]

2. Quadrupole Moment




Results ‘ Power spectrum
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[Statistics]

1. Power Spectrum




Results statistical description : structure function

X
[

>R

G 100 200 300 400 500

= mean field

2-nd order structure function

s

D,(R)= <(1()2) _I(X+ ie))2>, R=R +R,
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Results ‘statistical description : structure function

G 100 200 300 400 500

= mean field

2-nd order structure function

s
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Results ‘ Polarization structure

500 = R

G 100 200 300 40£ 500 50 \

= mean field

s

D,(R)= <(1()2) _I(X+ ie))2>, R=R +R,

2-nd order structure function
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Results ‘ Polarization structure at different
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Results ‘ Quadrupole Moment

R, Quadrupole moment
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vetod 1 Statistics at regions
Condition 1 Condition 2

spatially — coincident regions spatially — separated regions

SYNCHROTRON
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Resuits ‘ Polarized emission from two regions

-m = \
B oC )F,{adljatlton
r°r rym\ o 7T

Rtt on

g -y ,)
} VLOS) % Bz (LOS) 7!4 u“

-
""""""""""
40 : 3 40E =
» » \

P

July 2018 KNAG @ KASI



Results ‘ Polarization at various A
| ObservedPl | Foreground region | Background region
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resuts | QuUadrupole Moment at various A
|| onserved P

020 e, %=3.2 _'

0.02 X
i
© 015} :
c M
< .
e !
g | !
|
o 0.10F; |
9 [
1.4 = !
% ool | '
\
(5 Oﬂ5:‘ | et |
\ . N

0.00

3.2

20f E -0.05 I 1 L 1 | L 1 1 | 1 1 1 | 1 1 L
of ] 0 20 40 60 80
\. 2‘0 3‘0 4‘0 5‘0 6‘0

July 2018 KNAG @ KASI



Different synchrotron emissivities

Our galaxy Image credit :
ESO/NASA/JPL-Caltech




Summary

Summary

Our numerical results show that we can study MHD
turbulence through polarized synchrotron emission.
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Our present study paves the way for the successful
reproduction of anisotropic structure using structure function
at various A.
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Thank you for your attention!






CH2. Methodsl Stokes parameter

| =2F(p dejdz(Bz+B )p73(Bf+B§)
p L

Q=-2G(p)w 2 [dQ dz(Bz+B )4 (Bf—Bj)
1__p°. .. P2

U=26(plo * [dnfuls; +5;)" 2(o.8,

w=2mc/A,
A is the observation wavelength,
P is the spectral index of the electron energy distribution



Results ‘ Power spectrum

Effect of Faraday rotation

Fixed intrinsic synchrotron

emission (Q/1=1, U/1=0)
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Results

Power spectrum

_ Effect of Faraday depolarization _

Uniform Faraday rotation
(n.(z)=1, B,(z)=1)

10°

Exn(K)

July 2018

KNAG

@ KASI



Results Power spectrum

Effect of Faraday rotation _ Effect of Faraday depolarization _
Fixed intrinsic synchrotron Uniform Faraday roatation

emission (Q/1=1, U/1=0)

(n.(z)=1, B,(z)=1)
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Results ‘ Different synchrotron emissivities

Synchrotron
Radiation

Galactic disk - Strong F.R Galactic halo - Strong S.R
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resuts | QuUadrupole Moment at various A
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