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« How will we separate & NE
effects from

cluster fields?

« How will we create of
background RMs?

 How will we use Faraday structure to

study

Some collaborators in these projects:
(don’t blame them for my arguments!)

Heinz Andernach (Large source %p)
Jean Eilek (Abell 2256)

Avery Garon (RGZ bending, %p)
Mikel Jakaj (Size vs. %p)

Tom Jones (overall punditry)

Mehdi Lamee (SPASS depolarization)
Shane O’Sullivan (Large source %p)
Frazer Owen (Abell 2256, p counts)
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POSSUM team
Radio Galaxy Zoo team
VLASS team
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« How will we separate & NE
A effects from cluster fields?

« How will we create of
background RMs?

 How will we use Faraday structure to
study ?

RGs & RMs
Global Cluster B

What's Next
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RGs & RMs (200) Brightest NVSS sources

overlapping with FIRST

How will lowest % polarization differ?

A. More distorted sources — clusters ol o d,

B. Larger angular size — random screen A ' |

C. Smaller angular size — host galaxy screen ! .

D. Smaller angular size - redshift

E. No change - hidden variable, e.g., Luminosity = .
L X ] a

47 highest fractional polarization



RGs & RMs (200) Brightest NVSS sources

overlapping with FIRST
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RGs & RMs | : i
Size and polarization

NVSS polarizations

===_arge angular size
===Small angular size
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RGs & RMs :
%pol, oy, Ary s Size
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Literature, ogy VS. Size
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RGs & RMs

% Lesson 1

Size, ory ARpEEGHEREEREll correlated
and will confuse measurements of
cluster global B

To study clusters, E
need large, high %

sources, but they're
rare



RGs & RMs

SR RG RMs: what’s local?
What's next

Long tail — Abell 2256 (Sband), 1.5”

Total intensity
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RGs & RMs

RG RMs: what’s local?

Long tail — Abell 2256 (Sband), 1.5”

Faraday depth, -600 to +1100



RGs & RMs

RG RMs: what’s local?

Long tail — Abell 2256 (Sband), 1.5”

1500 .
- "

1000 , ' I
@) v |
8 E ‘ : é |
Yoy 500 - r | +
+ e i
= 0 & ‘
iz z W8 .
) Q 2 | |
o) -500 —é
y <
G = |
= -1000 —
<)
©
>
(q0]
§o)
(0]
| -
(qv]
LL

Total Intensity

fractional gradient




RGs & RMs
Global B

What's next
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RG RMs: what’s local?
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RGs & RMs

RG RMs: what’s local?

some ancient history —
C-jet side Laing-Garrington effect

To cobserver

Jet side

o

‘ X Fig. 1. Plot of the depolarization of the counter-jet versus the depolar-
5 \ \ Figure 2. Depolarization ratio DP of the jet and counter-et side ization of the jet. Filled squares represent the one-sided jet and open

L

components. Filled and open circles denote List A and B sources, squares represent two-sided jets

respectively.



RGs & RMs

% Lesson 2

There Is Faraday structure local to,
and sometimes connected to the RG

This Is exciting for RG physics, but
confuses cluster B measurements



Structure functions —
Global B characterizing the
global cluster B field

SF cartoon

100
oHiC fie\d largest
n

ad pecﬂum scale
S

< [RM(X)-RM(x+sep)]"2 >

AN
_—
o
=
S
T
£
L
n

SF(sep)

10 100
Separation




siobais - QuUICK read of SFs
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siobais - QuUICK read of SFs
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siobais - QuUICK read of SFs
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sesas~  Quick read of SFs







Global B A global model?

300
Distance from X-ray center (arcsec)




Global B A global model?
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RGs & RMs

% Lesson 3

At least in Abell 2256, where we have
the most extensive measurements of
Faraday structure, there Is not any
simple global B .



' Lessons

1. Size, oy, Ary . %0pol are all correlated
and will confuse measurements of
cluster global B

2. There Is Faraday structure local to, and
sometimes connected to the RG

3. At least in Abell 2256, where we have
the most extensive measurements of
Faraday structure, there is not any simple
global B .



— oming soon...

Global B

whatsnet  RGZ, POSSUM, VLASS

= engy
CLASSIFY SCIENCE TEAM ! PROFILE TALK BLOG
RADIO
.
In Search of Erupting Black Holes
Help astronomers discover supermassive black holes observed by the KG Jansky Very Large
Array (NRAO) and the Australia Telescope Compact Array (CSIRO)
Search for Black Holes
Black holes are found at the center of most, if not all, galaxies. The ‘\
bigger the galaxy, the bigger the black hole and the more sensational
the effect it can have on the host galaxy. These supermassive black
N @ Radio Galaxy Zoo Thu Oct 12 20 36 GMT-0500 (CDT)

holes drag in nearby material, growing to billions of times the mass of
our sun and occasionally producing spectacular jets of material ”

z LASSIFICATIONS
traveling nearly as fast as the speed of light. These jets often can't be J .- P p
detected in visible light, but are seen using radio telescopes.
Astronomers need your help to find these jets and match them to the

galaxy that hosts them. tions: per Hour C s per Hour

COMMENTING USERS




RGZ: cluster effects

What's next
Double radio sources

outskirts

Separation from cluster center



RGZ: cluster effects

What's next

Double radio Sources

RGs associated
with clusters
(not background)
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VLASS <l sky 2-4 GHz, 70 wy, ~3.5", 2017-24

What's next
o High frequency:

o High spatial resolution:

o Large bandwidth:

POSSUM/ EMU/ ASKAP

“all sky,” 1.1-1.4 GHz, 15-40 uJy, ~15"-40"

 RM grid — galaxy & cluster “gold standards”

 Diffuse cluster mapping — relics, filaments, halos

NAYASES) VLASS POSSUM
3 x 104 2 x10° 1x 106



What's next

Quick look
™,

data

(N

Faraday Transfer Function
RFI-free 2-4 GHz
Resolution=

200/[2*S/N] rad/m?
3.8" resolution

GOODS N, 1.4 GHz, 1.6" resolution
10 of 14 polarized sources resolved

Median size ~20"
Rudnick & Owen 2014

VLA SKY SURVEY

.




POSSUM

Early Science / Validation Sept 2017

What's next

Image by Jordan Collier

1320 MHz, 192 MHz BW, 12 antennas, 10 hrs, 150 uly RMS




POSSUM

What's next

Counts increasing [HOW Will we construct clean_samples
>'CHg for background RM grid?
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GOODS-N: high p, or %p |
> low Gy, %pol hlghest for
non-depolarized sources

Rumwick & OwEN

log P [mJy]

Rotation Measure (rad/m?)

Lamee+ 16




« How will we separate & NE
A effects from cluster fields?

« How will we create clean samples of
background RMs?

 How will we use Faraday structure to
study RG physics?

RGs & RMs
Global Cluster B

What's Next



How will we separate
intrinsic & local RG effects from
global cluster fields?

Polarization and size Cluster trends include
are related effects of source size

« Statistically characterize
& remove size dependence,
iIncluding morphology, etc.

* Ensure robustness ,€.9., SF, before Structure functions
claiming global. are not robust

* Develop more sophisticated models informed
by X-ray variations, radio morphology, etc.
L. Rudnick Oct ‘17




How will we create clean
samples of background RMs?

Literature, ogy VS. Size

Full Bayesian analysis based on
properties of each background
source, as well as foregrounds ~ Non-A? (Agy) vs.

Depolarization; Lamee+16

L. Rudnick Oct ‘17



How can we use Faraday
behavior to study RG physics?

e Utilize extensive new
v AN 4 Vo VLASS, POSSUM data

e Simulations to reproduce
obs & connect with physics

L. Rudnick Oct ‘17









Original TRG filaments

« The L band spectral index of the 200 kpc tail
steepens consistent with electron’s aging

« TRG-F1 is steep with a=-2.2 but also evidence of
slight flattening
« TRG-F2 spectral index is consistent with F1

€0 MO e

 The tip of the tail for Sidekick has a=-14
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