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1. Polarization of 3C 279
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Fig. 1a: Optical, linear polarization
degree of 3C 279

DT R R, I

3

5200 5400 5600 5800 6000
JD—-2450000 [d]
V (Kanata)
V (Steward)
R (SPM)

R (CrAO-70cm)

R (Calar Alto)

R (Perkins)

R (St. Petersburg)

V+R (Liverpool)
5000-7000 A (Steward)
+ whitelight (KVA)




1. Polarization of 3C 279

Optical electric vector position
angle (EVPA)

Fig. 1b: Optical, linear polarization
degree and EVPA of 3C 279
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1. Polarization of 3C 279

object EVPA rotation time explanation reference
interval
0J 287 120° 7d Kikuchi et al., 1988

i Helical motion in a
helical magnetic field

3C279 J 300° 60d | Larionov et al., 2008

Fig. 1b: Optical, linear polarization
degree and EVPA of 3C 279



1. The 180° ambiguity
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Fig. 2a: Sketched EVPA curve
Fig. 2b: Sketched modified EVPA curve

Assumption: smooth variation

Question:

— Valid assumption?
— Reliability?
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1. The 180° ambiguity

Ill.a Smoothing methods

Method 1: Method 2:
2P § : i :P ! i
30 gt B TR
Xdref, i =([X4i—1-N XIi | AXIi=/XIi-Xli-1 |-V o2
-1]) (Xdi )+ o012 (XIi-1)
V=4 if AXJZ>90°

if (Xl —Xdref,i [>90°
XImod { =X1li +n-180°



1. The 180° ambiguity

l.c Test 2: assumption of smoothness

Random walk model: cell T I |

e.g. F. D‘Arcangelo et al., ApJ 2007 f i

Total cells /=54 o« (P)T—-2 [ H
7

magnetic field lines

Fig. 4a: Sketched cells of the random
walk process



1. The 180° ambiguity

l.c Test 2: assumption of smoothness

Random walk model: cell 7 H I l H
e.g. F. D‘Arcangelo et al., ApJ 2007 | i
Total cells /=54 o« (P)T—2 [ [
Vary Cells Nlvar =35 «xo(P)/(P) |

b
Mean time step: 3 d )

magnetic field lines

Fig. 4b: Sketched cells of the random
walk process



e.g. F. D‘Arcangelo et al., ApJ 2007

1. The 180° ambiguity

ll.c Test 2: assumption of smoothness
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Fig. 5a: Random EVPA variation



1. The 180° ambiguity

ll.c Test 2: assumption of smoothness

1,000,000 simulations

EVPA amplitude Method 1: Method 2:
Aly:

AIX >180°: >99.5% >98.5 %
AIX >360°: 43 % 43 %

Fig. 5b: Random EVPA variation,
smoothed
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1. The 180° ambiguity

ll.c Test 2: assumption of smoothness

1,000,000 simulations

EVPA amplitude Method 1: Method 2:
Aly:

AIX >180°: >995% >98.5%
AIX >360°: 43 % 43 %
yisml =ylsm2 . 1%

(AX/At )di=XIi —XIi—1 /tls

—tli—1

Fig. 5b: Random EVPA variation,
smoothed
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1. The 180° ambiguity

ll.c Test 2: assumption of smoothness

1,000,000 simulations

EVPA amplitude Method 1: Method 2:
Aly:

AIX >180°: >995% >98.5%
AIX >360°: 43 % 43 %
yisml =ylsm2 . 1%

(AX/At )di=XIi —XIi—1 /tls

—tli—1

Fig. 5¢c: Random EVPA variation,
smoothed, p-t-p variation
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1. The 180° ambiguity

ll.c Test 2: assumption of smoothness

1,000,000 simulations

EVPA amplitude Method 1: Method 2:
Aly:

AIX >180°: >995% >98.5%
AIX >360°: 43 % 43 %
yisml =ylsm2 . 1%

s=(](AX/A¢ )i —m|) with m=((
AX /At )di )

Fig. 5¢c: Random EVPA variation,
smoothed, p-t-p variation
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1. The 180° ambiguity

ll.c Test 2: assumption of smoothness

1,000,000 simulations

EVPA amplitude Method 1:
Aly:

AIX >180°: >99.5 %
AIX >360°: 43 %

Variation estimator s

s<6°/d. 0%
s<10°/d: 0.1%
s<20°/d: 76 %
(s)= 18 °/d

yisml =ylsm2 :

Method 2:

>98.5%
43 %

0%
0.3%
98 %
15°/d

1%

Fig. 5¢c: Random EVPA variation,

smoothed, p-t-p variation
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3C 279 observation (optical) ¢
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3C 279 observation (optical) ¢

N2
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3C 279 observation (optical)
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Iv. Polarization of 3C 279

IV.a EVPA smoothness
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Fig. 6a: 3C 279 optical polarization 5 5o
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Iv. Polarization of 3C 279

IV.a EVPA smoothness
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Epoch

Fig. 6¢: 3C 279 optical polarization

Iv. Polarization of 3C 279

IV.a EVPA smoothness
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Iv. Polarization of 3C 279

IV.a EVPA smoothness
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Iv. Polarization of 3C 279

IV.a EVPA smoothness
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Iv. Polarization of 3C 279

IV.a EVPA smoothness
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Iv. Polarization of 3C 279

IV.a EVPA smoothness
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Iv. Polarization of 3C 279

IV.b Interpretation

Fig. 7a: Sketched jet model
Fig. 8: 3C 279 LCs (V+R) and opt. pol.
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Iv. Polarization of 3C 279

IV.b Interpretation

Fig. 7b: Sketched jet model
Fig. 8: 3C 279 LCs (V+R) and opt. pol.
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Iv. Polarization of 3C 279

IV.c Gamma-ray-flaring
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Fig. 10: 3C 279 mm and optical EVPA

Iv. Polarization of 3C 279

IV.d mm polarization
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v. Conclusions

Method:

* Distinguish stochastic from deterministic EVPA variation.

3C 279 .
* Possibly stochastic EVPA variation during low-state
* Deterministic EVPA variation during flaring state

— EVPA rotation >360° > no globally bending jet

—> helical motion in a
helical magnetic field

— Two-directional

20
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