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Multiwavelength SEDsS
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Synchrotron Polarization

For synchrotron radiation from a power-law distribution of
electrons with ne (y) ~yP — F,~v* with a=(p-1)/2

Hsy — .I: p+1 — f a+1
PL B,order p+7/3 B,order a+5/3

p=2->11= fB,order* 69 %
p=3—-11= fB,order* 75 %



Compton Polarization

Compton cross section is polarization-dependent:
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External-Compton Scattering

e External Compton only relevant for scattering by
relativistic electrons

* Relativistic aberration => approx. axisymmetric rad. field in
co-moving frame of e

=> External-Compton emission ~ Unpolarized:



Multiwavelenagth Polarization
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Multiwavelenagth Polarization
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Multiwavelenagth Polarization
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The Southern African Large

Telescope (SALT)
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The Southern African Large
Telescope (SALT)

e I  11m fixed-altitude telescope
(largest single optical telescope in
the southern hemisphere)

INSIDE SALT

As Earth rotates and as target
objects shift, this optical
package moves along i
support beam to follow them.
It contains the spherical
aberration corrector an

 Funded by international
consortium (SA, USA, Germany,

Poland, India, UK, New Zealand)

Primary mirror
The 91 identical glass
segments, each about

wimere| o Robert-Stobie Spectrograph
| (RSS): Low — medium resolution
(R ~ 5000 — 9000) spectrograph
with polarimetry capabilities




SALT Large Programme:

Spectroscopy / Spectropolarimetry

Follow-up of High-Energy Transients

(Pl: D. Buckley [SAAQ])

Spectropolarimetry Observations of Flaring Blazars

Blazar Type Redshift Obs. dates Grating Waveplate pattern Exposure % polarisation
PKS 2023-07 FSRQ z=14 15 Apr 2016 PG 300 LINEAR-HI 2400 s 2527
PKS 1510-089 FSRQ 2z =0.36 01 Jun 2016 PG 300 LINEAR-HI 2400 s
4C +01.02 FSRQ =z =210 08 Jul 2016 PG 300 LINEAR 2400 s 9-11
27 Nov 2016 PG 300 LINEAR 2400 s ~ 6
28 Nov 2016 PG 300 LINEAR 2400 s 8-10
29 Nov 2016 PG 300 LINEAR 2400 s 8-10
PKS 0907-023 FSRQ 2z =0.96 19 Jan 2017 PG 300 LINEAR 2400 s 0-4
PKS 0426-380 BLL z=1.11 21 Jan 2017 PG 300 LINEAR 2400 s 10-11
20 Feb 2017 PG 300 LINEAR 2400 s 11-12
PKS 0447-439 BLL  z=0.10 21 Feb 2017 PG 900 LINEAR 480 s 56
3C 279 FSRQ =2z =0.54 28 Mar 2017 PG 900 LINEAR 480 s 12-14
31 Mar 2017 PG 900 LINEAR 480 s 8-10
17 May 2017 PG 300/900 LINEAR 720 s/720 s
21 May 2017 PG 300 LINEAR 1200 s 20-22




Example: 4C +01.02 (PKS B0106+013)

e FSRQ at
z=2.1

e Large y-ray
flare in July
2016

e SALT
spectropol.
obs. in July
and Nov.
2016
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4C +01.02
(PKS B0106+013)

 Significant (and time-
variable) optical
polarization

 Decreasing towards
shorter wavelength
=> Addition of unpolarized
component (accretion
disk).

(B. v. Soelen, R. J. Britto)
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- Would predict
unpolarized
optical
emission!

I =14

Mg, = 5x10° M,

L, = 7.5x10% erg/s
Lg/L, =15



4C +01.02

Quasi-simultaneous SED

+ spectropolarimetry
modeling:
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Summary

1. Successful SALT Large Programme for spectroscopy /
spectropolarimetry follow-up of transients

2. 7 flaring blazars followed-up in 2016/2017

3. Spectropolarimetry allows one to disentangle different
radiation components (synchrotron vs. disk vs. SSC)

4. 4C+01.02 (z = 2.1) successfully modelled with synchrotron-
dominated optical emission; small disk contribution at

the blue end. Constrain BH mass to ~ 10° M,
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Leptonic Blazar Model
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Hadronic Blazar Models

Injection, Relativistic jet outflow
acceleration of with T = 10 4
ultrarelativistic
electrons
g’ v
2 * Proton
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