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Introduction

Correlations between radio continuum and star formation tracers...
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.. physical mechanisms not completely understood



- - Introduction

. Synchrotron radiation traces the product of cosmic rays and
magnetic field energy densities...
propagation of electrons is poorly known...

Magnetic

We compare spatially
resolved radio spectral
index images of galaxies
and their IR distributions
to understand the
correlation between
cosmic rays propagation
mechanism and the sites of
Intense star formation ...




» NGC 0628: 327 MHz image
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DECLINATION {J2000)

NGC 3627: 327 MHz 1mage
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VLA B Array
Date 30 oct 07
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= NGC 7331: 327 MHz image

VLA B Array
Date 02 nov 07

Frequency 323.1-329.1
MHz

Bandwidth 6.250
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HPBW 17 "x15°

RMS 1
mJy/beam
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NGC 0628: integrated spectrum
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NGC 3627: integrated spectrum

. 1 Data fitted with:
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S > NGC 0628: spectral index image
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Color scale= 1mage of the

spectral index measured
between 327 MHz and 1.4 GHz

Contours = radio 1mage at 1.4
GHz, starting from 30

(150 Wy/beam)

and scaling by a factor of V2



I > NGC 3627: spectral index image
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S > NGC 7331: spectral index image
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- » Point-to-point comparison:
spectral index vs 1.4 GHz brightness
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A common feature 1s that the spectral index 1s
anticorrelated with the radio brightness



- » Point-to-point comparison:
spectral index vs distance from center

...a systematic steepening of the radio spectrum with the
increasing distance from the center, where typically brightest
regions are located



- » Point-to-point comparison:
spectral index vs 70 um brightness
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...regions 1in which the IR emission 1s higher tend to have

a flatter spectrum than their surroundings.

This result 1s consistent with the 1dea that the cosmic rays
confinement time in the star forming regions 1s shorter |
than their radiative lifetime.



Conclusion

Importance of high resolution,

low frequency observations of

a large sample of galaxies,

as a tool to study the physical
mechanisms of production and
propagation of cosmic rays and
their connection with star formation

Processes.... J
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Thank you!
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