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how to observe

synchrotron radiation

Isync ∝ Bα
⊥Nrel

Faraday rotation

RM ∝ B||Nth
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instruments

interferometer array

+ resolution

− sensitivity

single dish

− resolution

+ sensitivity
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what sees the telescope

random field
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Faraday rotation
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depolarization

I thermal emission content (∼25% @ 6 cm)

I beam depolarization (20” – 10’)
I Faraday depolarization

I along the line of sight
I across the beam
I bandwidth
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normal galaxies – M 51

I Btot ' 20µG

I Bord ' 10µG

I Breg ' 3µG

(Fletcher et al. MNRAS 2011)
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normal galaxies – M 83

(R.Beck priv.com.)
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normal galaxies – NGC 6946

I Btot ' 20µG

I Bord ' 10µG

I Breg ' 10µG

(Beck A&A 2007)
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normal galaxies – NGC 1097

Btot ' 25µG; Bord ' 10µG; Breg ' 4µG

(Beck et al. A&A 2005)
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flocculent galaxies – NGC 4414

NGC4414 8.44 GHz PI % B-vect
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I Btot ' 15µG

I Bord ' 4µG

(Soida et al. A&A 2002)
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ringed galaxy – NGC 4736

I Btot ' 30µG

I Bord ' 15µG

I Breg ' 15µG

(Chyży & Buta ApJL 2008)
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dwarfs – IC 10

I Btot ' 10µG

I Bord ' 1µG

(Chyży 2005, and in prep.)
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radio – IR correlation

(Chyży et al. A&A 2011, see also poster)
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interacting galaxies – NGC 4038/39

I Btot ' 30µG

I Bord ' 10µG

I Breg ' 10µG

(Chyży & Beck A&A 2004)
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interacting galaxies – NGC 3627
NGC3627 8.46GHz TP + PI B-vectors
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NGC3627 8.46GHz PI + %P B-vectors
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Btot ' 12µG; Bord ' 5µG

(Soida et al. A&A 2001)
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interacting galaxies – NGC 3627
NGC3627 8.46GHz TP + PI B-vectors
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(Soida et al. A&A 2001)
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clustered galaxies – NGC 4501

(Vollmer et al. A&A 2007)
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in a halo – NGC 5775

Btot ' 10µG; Bord ' 4µG; Breg ' 4µG

(Tüllmann et al. A&A 2000, Soida et al. A&A 2011)
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between galaxies – HCG 92
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Btot ' 10µG; Bord ' 2µG

(Soida et al. in prep.)
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summary

I spiral galaxies possess magnetic field with Btot ' 10–100µG

I it’s ordered component is Bord ' 5–20µG

I magnetic field line are oriented (mostly) along optical spiral arms

I field regularity is higher between spiral arms

I polarized intensity distribution forms a magnetic arms

I but field strength is higher in arms

I the X-shaped field configuration is seen in edge-on spirals

I interaction implies asymmetries in magnetic field strength, regularity,
orientation

I no clear border between interstellar and intergalactic magnetic field in
close groups (and clusters)
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future

I VLA, Effelsberg, ATCA, Parkes have ∼ 30 years

I new instruments are coming – EVLA, LOFAR, SKA, . . .

I broad bandwidth, low frequencies, large collecting area, . . .

I higher sensitivity, better resolution

I new techniques – rotation measure synthesis
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open questions

I why magnetic pitch angle is the same as in other domains?

I why not always?

I to which ISM phase it is anchored (WPIM)?

I what makes the X-shaped halo field configuration?

I does interaction destroy the original field configuration?

I or it allows to build a new one?

I what makes the radio–FIR correlation?

I . . .
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