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@Utline

- SKADS: simulations of total emission, polarization and
Faraday rotation in SFG.

- Summary: perspectives for the SKA.



Importance oir SF galaxies

Local SFG:

Distant SFG:

Origin and evolution of magnetic fields:
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» Models of the origin and evolution
of magnetic fields are needed

100

(SKA, ASKAP, MeerKat, EVLA).

n 82.5(sr—1dy1 .5)

10

10° 10* 103 001 041 _1 10 100
1400 MHz Flux Density / Jy



3-Phase model

(Arshakian et al. 2009)

First attempt

Cosmology:

Phase 1:
(before merging of dark matter halos: z<40).

« Phase 2: turbulent dynamo in a protogalaxy — B, ~ 2x10° Gauss in about a few
108 yr (during the merging: z~20-10).

. mean-field dynamo in the disk of a new born galaxy — B,.,~10° G in a few

10° yr (z~10).
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Magnetic field amplification
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Magnetic field amplification
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MW - Milky Way type galaxy (=10 kpc)
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Phase 3. Toy model of evolving
magnetic fields in disk galaxies

< Initial configuration of magnetic fields In the disk:
- Amplitude of initial seed fields: rms of turbulent magnetic field of 20 microG.
- Structure of the field: magnetic spots of size ~100 pc (N~75,000).
- Spots in action: with pitch angles between 15 and 25 deg (N~20).
- Orientation of the regular field in the spots: random.

O Evolution of the spotty configuration:
- Amplification of the regular field and growth of the ordering scale in a radial
direction (Arshakian et al. 2009).
- Azimuthal ordering scale: ~1.5 faster than in radial direction.



The link between SFR and
total magnetic rield




The link between SFR and
total. magnetic field
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The link between SFR and
total magnetic rield

Beq = {47r(2a +1)(Ko+1)1I, E-'l)—Za (v/2¢1)"
/ [(20 —1) cz(a)lcd(i)]}l/(a+3) .
Beck & Krause (2005)



The link between SFR and
total magnetic rield
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Imulations of regular magnetic fields

000 002 O 006 008 0.10 012 0.14

1

X

2 Gyr (3.4 kpc) 5 Gyr (7 kpc) 13 Gyr (10 kpc)



Simulations of I, PI, and RM at 5 GHz
(rest frame)

Dturp = <Y

*B__=(0.06 —10) microG

reg

* Age: 0.5, 1, 2, and 13 Gyr



Simulations of I, PI, and RM at 5 GHz
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Simulations of PI and RM at 150 MHz
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Simulations of PI and RM at 150 MHz
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Simulations are valid for thin-disk galaxies.

IC losses off the CMB at z>3 are strong and not taken into accont
-> Simulations should be realistic for SFG up to z~3.

Simulations are valid for disk galaxies with SFR < 20 M, yr.

Simulations assume that the field structure
in the halo is the same as in the disk and NGC 891 (Krause 2009)
do not take into account the X-shaped halo e T
fields.

Realistic MHD and dynamo models are needed
(Hanasz 2009, Elstner,Moss) for young galaxies.



Perspectives for the SKA

Evolutionary model

cvrizirno rrioce)

[ =ty0e galzdes formed at z < 10; B is reached at z ~ 3, full

reg, equip
ordering at z ~ 0.5.
» lLarge spiral galaies host fully coherent fields at z < 0.5.

»  Syrmetric structures in polarization at earlier epochs, Axisymmetric at
later epochs ().

= Interacting and rnerging of galaxies should reveal complicated field
structures.

» Fully ordered fields indicates that a galaxy did not suffer any major merger
since 9 Gyr.



