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• How will we separate intrinsic & local RG 

effects from global cluster fields?

• How will we create clean samples of 

background RMs?

• How will we use Faraday structure to 

study RG physics?
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(don’t blame them for my arguments!)
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Mehdi Lamee (SPASS depolarization)
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Frazer Owen (Abell 2256, p counts)

POSSUM team

Radio Galaxy Zoo team

VLASS team
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What’s next

RGs & RMs

Global B
(200) Brightest NVSS sources 

overlapping with FIRST

47 highest fractional polarization

How will lowest % polarization differ?

A. More distorted sources – clusters

B. Larger angular size – random screen

C. Smaller angular size – host galaxy screen

D. Smaller angular size – redshift

E. No change – hidden variable, e.g., Luminosity



What’s next

RGs & RMs

Global B
(200) Brightest NVSS sources 

overlapping with FIRST

47 highest % polarization46 lowest % polarization



What’s next

RGs & RMs

Size and polarizationGlobal B

NVSS polarizations

FIRST sizes (unresolved NVSS)

NVSS > 5’ (Andernach, O’ Sullivan) 



What’s next

RGs & RMs

%pol, sRM ,DRM , SizeGlobal B

Literature, sRM vs. size

Non-l2 (DRM ) vs. Depolarization

Lamee+16



What’s next

RGs & RMs

Global B Lesson 1

Size, sRM ,DRM , %pol  are all correlated 

and will confuse measurements of 

cluster global B

To study clusters, 

need large, high %p

sources, but they’re 

rare



What’s next

RGs & RMs

RG RMs:  what’s local?Global B

Long tail – Abell 2256  (Sband), 1.5”
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Long tail – Abell 2256  (Sband), 1.5”
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What’s next

RGs & RMs

Global B
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RG RMs:  what’s local?



What’s next

RGs & RMs

Global B RG RMs:  what’s local?

Morganti+97, low luminosityGarrington+91

some ancient history –

Laing-Garrington effect



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

What’s next

RGs & RMs

Global B



What’s next

RGs & RMs Structure functions –

characterizing the 

global cluster B field

Global B
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Global B Quick read of SFs
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What’s next

RGs & RMs

Quick read of SFsGlobal B

Min Max RM2

B - 8 6e5

C - 20 150

R - >100 >~200



What’s next

RGs & RMs

Quick read of SFsGlobal B

C

B

R
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Lesson 3

At least in Abell 2256, where we have 

the most extensive measurements of 

Faraday structure, there is not any  

simple  global B  .
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Global B



Lessons

1. Size, sRM , DRM ,  %pol  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  .



What’s next

RGs & RMs Coming soon…

RGZ, POSSUM, VLASS
Global B
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RGs & RMs

RGZ: cluster effectsGlobal B

BCG

cluster

RGs

outskirts



What’s next

RGs & RMs

RGZ: cluster effectsGlobal B

RGs associated

with clusters

(not background)



What’s next

RGs & RMs

Global B VLASS, “all sky,”  2-4 GHz, 70 mJy, ~3.5” ,  2017-24

POSSUM/ EMU/ ASKAP
“all sky,”  1.1-1.4 GHz, 15-40 mJy, ~15”-40”

• RM grid – galaxy & cluster “gold standards”

• Diffuse cluster mapping – relics, filaments, halos

NVSS VLASS POSSUM

3 x 104 2 x 105 1 x 106



What’s next

RGs & RMs

VLASSGlobal B

Quick look

data



What’s next

RGs & RMs

POSSUMGlobal B

Early Science / Validation  Sept 2017



What’s next

RGs & RMs

POSSUMGlobal B

%pol highest for

non-depolarized sources

Counts increasing

slowly
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GOODS-N: high p, or %p

 low sRM

How will we construct clean samples

for background RM grid?
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How will we separate 

intrinsic & local RG effects from 

global cluster fields?

Polarization and size 

are related 

Cluster trends include

effects of source size

Structure functions

are not robust

L. Rudnick  Oct ‘17

• Statistically characterize 

& remove size dependence,

including morphology, etc.

• Ensure robustness ,e.g., SF, before 

claiming global.

• Develop more sophisticated models informed

by X-ray variations, radio morphology, etc.



How will we create clean 

samples of background RMs?
Literature, sRM vs. size

Non-l2 (DRM ) vs. 

Depolarization;  Lamee+16

L. Rudnick  Oct ‘17

• Full Bayesian analysis based on

properties of each background 

source, as well as foregrounds



How can we use Faraday 

behavior to study RG physics?

L. Rudnick  Oct ‘17

• Utilize extensive new

VLASS, POSSUM data

• Simulations to reproduce

obs & connect with physics
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