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WE HAD FOUND RM GRAD |
ACROSS THE IN 3C 273
(ASADA ET AL. 2002).7

RM GRADIENT CAN BE
WELL EXPLAINED BY
A HELICAL B FIELD.

WE MADE A FOLLOW-UP O [ 0

g .. 2]

CONTOUR: TOTAL INTENSITY

WE CONFIRMED THE RM GRADIENT?-°F RM
ALSO WE DETECTED TIME VARIATION OF RM.
IT CAN BE EXPLAINED BY PROPER MOTION OF
MAGNETIZED PLASMA ASSOCIATED WITH JET.
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AGN JETS

HIGHLY ACCELERATED

(SOMETIMES UP TO C)

WELL COLLIMATED

(SOMETIMES UP TO MPC)

SCIENTIFIC ISSUE

KRICHBAUM ET AL. (1998) A&A 329, 873

How JETS ARE ACCELERATED ?

How JETS ARE COLLIMATED ?

WE HAVE NOT KNOWN FOR 80 YEARS !!




ACCELERATION
MAGNETIC
CENTRIFUGAL FORCE
&
PRESSURE

COLLIMATION
TOROIDAL COMP. OF B FIELD

ACCELERATION & COLLIMATIONE ™ AErys
ARE SIMULTANEOUSLY EXPLAINED pakamura, M. ET AL. (2001)




IN ORDER TO REVEAL 3D STRUCTURE OF B FIELD

WE ANALYZED VLBA POLARIMETRY DATA

0 PAIE ~

B : PROJECTED B FIELD
PA: POLARIZATION POSITION ANGLE

R =8.1xD °|

BI - LINE OF SIGHT COMPONENT OF B FIELD

RM: FARADAY ROTATION MEASURE
\ n, : DENSITY OF ELECTRON /
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COUNTOR: TOTAL INTENSITY /00

COLOR: RM

B THERE IS A GRADIENT OF RM ACROSS THE JET !!

Ee RM >0 ALL OVER THE JET !!
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GRADIENT OF RM ACROSS THE JETS

FOR OTHER SOURCES !!
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GABUZDA, D.C., MURRAY, E., CRONIN, P. 2004, MNRAS, 351, 89L
ZAVALA, R.T., & TAYLOR, G.B. 2004 IN PROC OF THE
VLBA 10TH ANNIVERSARY CONFERENCE
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COUNTOR: TOTAL INTENSITY 700

COLOR: RM
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WE REVEALED FOR ONLY ONE COMPONENT !!

SINCE 3C 273 WAS OBSERVED AS A CALIBRATOR !!
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FREQUENCIES:
4.618-5.093 GHz
8.118-8.593 GHZ

DATE:
DEC, 15, 2002

STATIONS:
VLBA 10 STATIONS

INTEGRATION TIME:
66 MIN FOR EACH FREQ.




REDSHIFT:
z=0.158

1 MAS = 1.86 PC

(H, =100 KM s'' MPC'1, Q, = 0.5)
SUPERLUMINAL MOTIONS:
4.7 - 7.0 C (ABRAHAM ET AL. 1996)
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RM GRADIENT ~40 PC IN PROJECTED DISTANCE !!
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Ker PA
Ci 5.90+/-0.03 22301

C2 5.26+/~0.01 239°.6
C3 7.24+/~0.01 239°.3

;
i
U
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BIAX
C1 19.20 +/ - 0.1
c2 21.5°+/-0.1
Cc3 15.7°4+/~0.1  Omax =2ARCTAN (3.’




1o ,/ MINIMUM AT d,, 0,) = (5.5, ~2.5) [MAS]
5.25 CIN POSITION ANGLE OF 245°.6
(C.F. B,pp OF C2 5.26 C IN POSITION ANGLE OF 239°.6)




DISTRIBUTION OF X2
X2 MINIMUM !!

UNT OF THE SHIFT TO DEC DIRECTION [MAS]|

O 3
§L\M0UNT OF THE SHIFT TO R.A. DIRECTION LMAS]

RM GRADIENT SHOULD BE ASSOCIATED

WITH THE JET,

AND THEN, WITH THE HELICAL MAGNETIC FIELD !!




Cenclus
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A FOLLOW-UP RM OBSERVATION REVEALED
THE RM GRADIENT IN LARGER PART OF THE JET.

IT CONFIRMED OUR PREVIOUS RESULT OF
THE EXISTENCE OF THE HELICAL MAGNETIC FIELD.

TIME VARIATION OF RM IS WELL EXPLAINED
BY A PROPER MOTION OF PLASMA
WHICH ASSOCIATES WITH THE JET.




