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Jansson&Farrar Random Field Model (2012)

random disk coherent disk

Best-fit Parameters of the Random Field, with 1o Intervals

Field Best-fit Parameters Description
Disk by = 1081 £2.33 4G Field strengths at r = 5 kpe
4 component by =696+ 1.58 4G
by =959+ 110G
by = 6.96 £ 0.87 uG
bs = 196+ 1.32 4G
: b = 1634 £ 2.53 uG
by = 3729239 G
by = 10351443#0
. Field strength at r < 5 kpe
Gaussian scale height of disk
Halo By =4.68+139uG Field strength
8 component ro = 10.97 + 3.80 kpe Exponential scale length
20 = 2.84 % 1.30 kpe Gaussian scale height
0
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Synchrotron Emission Products (Planck and WMAP)
WMAPba_g,err Planck
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Synchrotron Emission

Component Separation:
WMAPbase9yr Planck
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Planck vs. Haslam
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destriped and mono/dipole subtracted Haslam from Remazeilles+14
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Cosmic-Ray Electrons

» origin:

» primary e~: acceleration in supernova remnants

» secondary e*: p + pism

» primary e*: pulsar wind nebulae
» data: cosmic-ray electron spectra at Earth, B/C, Be
» diffusion and cooling in Galactic magnetic field

Diffusion volume

9.0

4.5k

L I L L
4.0 4.8 5.6 B4
Dy (10% em® 577

Y. Genolini et al, A&A. 580 (2015) A9
Yuana+2017



Diffusion Coefficient from B/C

CR-grammage X (“target thickness”) from secondary nuclei, e.g.
C+ Pism — B+ X
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new measurements underway with NA61/SHINE at SPS/CERN



Cosmic-Ray Electron Models
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Improved Cosmic-Ray Electron Modeling (UF in prep.)

Haslam  WMAP fit DRAGON simulations to e* data
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Deriving Bang from /

rand /free free coh
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» fitted model prediction /(Bang) (using specific nee model)

1(440 MHz) / K

» free-free from H, data (de-attenuated and scattering-corrected, Bennet+15)
> Joon = 1/ X (0.408/22.5)’3S X PI (PI from WMAP, polarization fraction I ~ 0.7)



Deriving Bang from [ (preliminary)

Haslam intensity
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Outlook: RM Fluctuations

Sensitivity to coherence length?
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Outlook: RM Fluctuations

log, ospectral density, Py, (m™%)
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