Polarized intensity oddities in edge-on galaxies
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Singly helical field
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Only works it RM >0 and k >0
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Expect bi-helical fields

* Magnetic helicity conserved
* Inverse cascade produces small-scale waste!
* Opposite sign of helicity (or k)
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T ambiguity lead to “line splitting”
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For RM>0, only +ve helicity obs
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Scales and applications
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A coverage only possible with SKA: 2 cm — 6m



Edge-on galaxies (expectation)

* RM synthesis: measure magnetic helicity

* Need line of sight component: edge-on galaxy
* Expect polarized intensity only in 2 quadrants
2 characteristic peaks

Hy/B,=2.24
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* Not much asymmetry:

* Galactic fields perhaps not very helical
o Most amplification from shear

* Comparison with dynamo without shear

Mean-field simulations: compare north — south
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Conclusions

* Cancellation of depolarization by helicity works in principle
o Expect strongest effect in range 0.3m <A <1Im

* Application to edge-on galaxies more pessimistic
o But maybe effect of shear less strong?



