Simulations

(inc. depolarization)

What questions need to be answered using simulations?

Overview of different types of simulation & modelling
being done now.



Global models: static
Mil ky Way —

Waelkens et al. (2009), Sun et al. (2007), * o

Sun & Reich (2010):
define large-scale B, ne, ner & small-scale B

Other Galaxies
Braun, Heald, Beck (2010): define large-scale B, ne, ncr

Newcastle group: dynamo B + define ne, ner




Global models: dynamic

Krakow group velocity field + dynamo + cosmic rays,
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Figure 4. Face-on map of the polanized emussion of the modeled galaxy.
Contours and gray scale show polanzed emission mntensity, vectors are of
directions of apparent magnetic polanzation vector, and length 15 proportional
to the intensaty.

CAN THE COSMIC RAY DRIVEN DYNAMO MODEL EXPLAIN THE OBSERVATIONS OF THE POLARIZED
EMISSION OF EDGE-ON GALAXIES?

KATARZYNA OTMIANOWSKA-MAZUR', MARIAN SOIDA', BARBARA KULESZA-ZYDZIK', MIcHA HANASZZ, AND GRZEGORZ KowaL”



L ocal

Jeli¢ et al. (2010)

Galactic Model

models: static

line of sight

Wil

vocmtmel«tm . cosm-cwy

. thermal electrons

Carl Shneider & Newcastle group:

Gaussian random field models,
controlled (anti)-correlations of
B, Ne, Ner




Local models: dynamic

Jongsoo Kim: driven MHD turbulence simulations
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ID and Analytic

Newcastle group depolarization due to random fields, (P) = (P,) Lz CXSP(—S) |
weak emissivity -> Faraday screen, o "
where S = 2\ ORM — 2INR
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ID and Analytic

Application to apply RM-synthesis to specified source distribution: will distribute on request.

N.YoXe) RM-synthesis in 1D
RMSF Source Observation
1-2 | 1} 1 1 12 1} 1 1 40 | 1} 1 1
1.0} . 35 | (\ i
ﬂ 10 | :
0.8} + 30} i
8| A
0.6 | 1 25} |
0.4 - 6 {1 20+ -
0.2 al ] 15} -
0.0 10
2| i
-0.2} - 5} d

~0.456-700-50 0 50 100 150 -456-100-50 0 50 100 150 -156-100-50 0 50 100 150

/“ Calc _\ /‘ Clear Source _\ /w Print _\ /7 : Quit 7“\
Band 1 Band 2 Add Source Add Causs
Min. frea. 400 MHz Min. freq. 0  MHz Min.phi 50 rad/m/m Mean phi 50 rad/m/m
Max. freq. 500 MHz Max. freq. 0  MHz Max.phi 50 rad/m/m Sigmaphi 30 rad/m/m
Channels 512 Channels o Total flux Irﬁ— Jy Total flux 40 Jy

FWHM = 17.0 rad/m/m Max Scale = 9.0 rad/m/m Max FD = 6155.0 rad/m/m




Simulations

(inc. depolarization)

What questions need to be answered using simulations!?

(Not “What does X look like at low frequency?”)
|. Separating Milky VWay and extra galactic signal?
2. Faraday dispersion and RM-cubes!?

3. Do different turbulent B models give similar results?

4.Your question here ...



