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Zadania:

1. Wspoblne obserwacje przy pomocy RT32m na 30GHz i 22 GHz (polaryzacja)
we wspotpracy z OVRO 15 GHz, Effelebserg 5-18 GHz dla
wyselekcjonowanej probki aktywnych zrodet Fermi

2. Obserwacje polaryzacjiw pasmach Vi R w podprojekcie RoboPol

3. Udziat we interpretacji danych i wspolnych publikacjach



OCRA light curves vs. MPIfR
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Figure 2: A model (a) and supporting data (b) of the inner jet of BL Lac from [22]. An emission feature
is accelerated along a streamline in the helical magnetic field. Its emission comes to dominate the emission
from the rest of the jet as it enters the last spiral, and we see the optical polarization angle rotate before
the emission feature exits the acceleration and collimation zone. We need to capture a significant number
of these polarization flips in order to be able to do rigorous statistics on them and to be sure that selection
effects are not biasing our conclusions.



Optical and Radio Polarimetry of the M87 Jet at 0.2" Resoluti

Eric S. Perlman, John A. Biretta, Fang Zhou, William B. Sparks, and F. Duccio Macch
Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218

ABSTRACT

We discuss optical (HST/WFPC2 F555W) and radio (15 GHz VLA)
polarimetry observations of the M&7 jet taken during 1994-1995. The angular
resolution of both of these observations 1s ~ (0.2", which at the distance of M&7
corresponds to 15 pe. Many knot regions are very highly polarized (~ 40 — 50%,
approaching the theoretical maximum for optically thin synchrotron radiation),
suggesting highly ordered magnetic fields. High degrees of polarization are also
observed in interknot regions. The optical and radio polarization maps share
many similarities, and in both, the magnetic field is largely parallel to the jet.
except in the “shock-like” knot regions (parts of HST-1, A, and C), where it
becomes perpendicular to the jet.

We do observe significant differences hetween the radio and optical polarized
structures, particularly for bright knots in the inner jet, giving us important
insight into the radial structure of the jet. Unlike in the radio. the optical
magnetic field position angle becomes perpendicular to the jet at the upstream
ends of knots HST-1, D, E and F. Moreover, the optical polarization appears to
decrease markedly at the position of the Hux maxima in these knots. In contrast,
the magnetic field position angle observed in the radio remains parallel to the
jet in most of these regions, and the decreases in radio polarization are smaller.
More minor differences are seen in other jet regions. Many of the differences
between optical and radio polarimetry results can be explained in terms of a
model whereby shocks ocecur in the jet interior, where higher-energy electrons
are concentrated and dominate both polarized and unpolarized emissions in
the optical, while the radio maps show strong contributions from lower-energy
electrons in regions with B parallel, near the jet surface.
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optical and radio emitting electrons
are not completely co-located

Magnetic Field in M87 Jet and Knots

the optical emitting electrons
are located closer to the jet axis,

< |

most of the radio emitting electrons are
located nearer the jet surface (along B)

Key: ~—~— - Surface of Jet, brightest in radio

——  Center of Jet, brightest in optical

the degree of polarization varies less in the radio than in the optical

at the upstreamends (knotsHST-1, D and F), the optical MFPA rotates
to a direction nearly perpendicularto the jet,

whereas the radio MFPA remains primarily along the jet axis in D and F
MFPA =1/2 x tan1 (U/Q) + 90)



RoboPol Collaboration Meeting, Pasadena January 2013




RoboPol Annual Meeting at Torun 29 July - 1 August 2013
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Figure 1. Diagram showing the basic operation of the
RoboPol instrument. The pupil of the instrument is split in
two, each half incident on a half-wave retarder followed by a
Wollaston prism, labelled A/2 and WP respectively, with dif-
fering fast axis and prism orientations as indicated. The blue
pair split the rays horizontally to produce the spots labelled
2 and 3, while the red pair produce the vertical spots 0 and
1. The linear polarization parameters are then calculated us-
ing Eqn. (inset) The pattern of spots at each position on
the CCD 1s described by this model. The distance between the
spots Az and Ay, their distance from the intersection point d.
and 4y, and their angle with respect to the CCD axes ¢, and
¢y all vary independently across the field.



RoboPol

A. N. Ramaprakash, ITUCAA

Inter-University Centre for Astronomy and Astrophysics , Pune, India



Target source Field source
Source at (1034,1033): p=9.7 +/- 0.2, theta = 10.3 +/- 0.5 deg ~ Source at (748,1065): p = 0.6 +/- 0.8, theta = -52.7 +/- 38.9 deg
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The RoboPol optical polarizaton survey of
gamma-ray—loud blazars
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D. Blinov (Univ. of Crete, Greece and St. Petersburg Univ., Russia), A. Kougentakis (Univ. of Crete, Greece) on behalf of RoboPol
collaboration.

We perform R-band photometric and polarimetric monitoring of the blazar S5 1044+71 (2FGL J1048.3+7144) as part of the RoboPol
program. Preliminary relative photometry based on PTF catalog magnitudes (Ofek et al., 2012, PASP, 124, 854) shows that the blazar

is in a flaring state at optical wavelengths. Its R magnitude is observed to be R=16.0 on 25 Oct, 2013, substantially brigher than

R=17.49 reported by (Healey et al., 2008, ApJS, 175, 97) and at the previous period of availability of this object R=17.4 on13 Aug,

2013. We are also observing a smooth rotation of optical polarization angle in the clockwise direction at rate of about 15 deg/day
coincident with rise of polarization degree reaching P=27.2% on 25 Oct, 2013.

Optical activity is accompanied by increasing flux and variability in gamma. Daily averaged gamma-ray flux reached 0.5E-6 ph cn*-2s7-1

(E>100MeV) on Oct 24, which is comparable to a previously reported flare of this object ATel#4941. Multi-wavelength observations of the
blazar are encouraged.

RoboPol is a collaboration of Caltech USA, Univ. of Crete Greece,
MPIfR Germany, IUCAA India and Nicolaus Copernicus Univ. Poland.



RoboPol 2013 survey

1. Badania statystyczne duzej probki blazarow
2. Maksymalizacja mozliwosci wykrywania rotacji polaryzacji

Gamma flares < optical polarization rotation (?)

Pierwsza sesja obserwacji RoboPol June-November 2013 Skinakas

Radio: 40m OVRO 15 GHz (dwa razy w tygodniu), Torun 32m 30 GHz

Effelsberg 100m 5GHz — 43 GHz ; - mutli band covarage

KRYTERIA wyboru probki (gamma-ray-loud sample 557 sources)

Fermi LAT (II) catalog (bzb, bzq, agu) F (> 100 MeV) 108 cm st
Ib| > 10 deg

Elev > 30 deg

R magnitude <18 (<17,5)

Flux at 15 GHz >60 mJy (for control sample 22 sources) gamma-ray-quiet



2013 session 21 nights, cadence 3 days, (Bogna i AJK observers)
exp. time 3x5 min (up to 17,5 min), S/N 10:1, 17mag, pol. fraction 0.03

135 gamma-ray-loud targets, 18 control-smple sources, 10 pol standards
Rmag 17 p >=0.015; Rmag 18 p>=0.035, PA +/- 0.5 deg (+/- 5-10 deg)
uniform
- Kilka przypadkow szybkiej rotacji PA, oddzielne prace
-Stopien polaryzacji p dla
- Gamma-ray-loud p=0.067 +/- 0.01

- Gamma-ray-quiet p=0.032+/- 0.015
Zatem maja rozne wiasnosci polaryzacyjne (rozne populacje ?)

Nowa sesja April 2014 —November 2014



band 22 GHz +/- 3 GHz

~70K

New twin beam receiver for RT32m K
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