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Ongoing, full-Stokes, high-cadence monitoring

F-GAMMA

- Jan 2007 — Jan 2015

- mean cadence: 1.3 months o

- 2.64-345 GHz at 12 frequency steps

- LP (~2.5 %) and CP (~0.2 %) 5 v

Dec 2015 - now (~500 days) ; 6|

- mean cadence: 8 days

- 2.64-43 GHz at 8 frequency steps :

- New full-Stokes data analysis pipeline o
Myserlis et al. 2017, A&A, in press MJD

LP at 2.64, 4.85, 8.35 and 10.45 GHz
CP at 4.85 and 8.35 GHz
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Stokes 1

range: 2-11.5 Jy

activity increased since mid-
Feb 2016

- correlated with frequency

spectrum always inverted

(highest) maximum: mid-Feb
to mid-Mar 2017
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range: 0.4—6.3 %
median: 2.7 %

<m;> anti-correlated with freq.
variations correlated with freq.

simultaneous m; and I peaks
- except around MJD 57800
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EVPA

CCW rotations

amplitude
- correlated with freq.
- range: ~190°—430°

rate
- correlated with freq.
- range: 0.5—-1.2 °/day

rotation evolution

- smooth until Feb 2017

- opposite senses btw 8.35
and 10.45 GHz afterwards
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mean: 0 % (0.2 % Iml)

m. peak at (highest) I max.
0.4 %
- LH



2016

12 . . . . . . .
¢ @ 264GHz I YY 10.45GHz 23.05 GHz
N 10w 485GH,  +f 14.6GHz 32 GHz 1
E gl A4 835GHz 44 19GH? ¢ % 43GHz |
5] .
g o Bd ]
T
n - E O ETT Tt 273 00 SHHE S : o*® e 7
'?“"“2:"!:;::::: P il *
5%300 57400 57500 57600 57700 57800 57900
MID (days)
7 2016 2017
6@ 2.64GHz | A4 835GHz  YY 1045GHz + | _
_ 5—* ¥ 4SGEZEEEE d .. Xa ..¢t ]
N , Y. | o™ A k N
é“‘ W o Al%e. N....... o . N el :v ‘ w ® i
g 3L v’{ =3 oo o e ' Ty “i o .
- 3 e Yy ak” A i 1 .
2 L] XA .......... N A f i : td v
1+ PSR
| e w Ay
59300 57600 57700 57800 57900
MID (days)
201 201
100 o6 o7
0 — o 5 -:."-“"""'-'. -------- r"" """ [ EEEIERReEE @ 0. ... @ s .......-- ]
C 131 B e RH B
@ —-100+ ~‘ ..‘7 A l”". :::::: -
P ool ,v,v ....... . "'"!"’.".'.--‘l'-"'."'--’£ ]
> 300 T Yy &
= —400:¢--¢ 264GHz  A-h 835GHz V¥ 104sGHz VYW :
. B W 485GHz | | | | | W
89300 57400 57500 57600 57700 57800 57900
MID (days)

0.6

0.4
0.2
0.0
-0.2
-0.4
-0.6-
—0.8-@ W 485GHz A4 835GHz
|

me (%)

_ |
59300 57400 57500

| | |
57600 57700 57800 57900

MID (days)

Relative Declination (mas)

Dec (mas)

Clean I map. Array: BFHKLMNOPS
0J287 at 43.115 GHz 2015 Dec 05 BU data

...........................

...........................

Right Ascension (mas)
Map center: RA: 08 54 48.875, Dec: +20 06 30.640 (2000.0)
Map peak: 2.39 Jy/beam
Contours %: 0.1250.250.51248 16 3264
Beam FWHM: 0.33 x 0.16 (mas) at -10°

PSS ks
2

0 05 1 15
Jybeam

T T T T T T T
1.0 n
0J287 5 Dec 15
0.5 _
0.0 n
05 .
1.0 .
mJy/Beam
! . mJy/Bean u
0.5 0.0 -0.5 -1.0 -1.5 -2.0 -2.5

RA (mas)



2016 2017

¢ @ 264GHz I Y-Y 10.45 GHz 23.05 GHz I P
E 10w w 485GHz 4+ 14.6GHz 32 GHz + LY i —
S ogpbhmon eevon bboon 0 |, e g B -
S 6 b ] ' .':'.\.:v-‘-‘f-'w%.'.;;:-v;f'1:_": ............. % T _
& Qg i i FUST T SRR *. yu
n 4 e xx{::::::: """" B S R DTSR g uEE Yoy -
t"i oW, P ... o @@ 00 @ i o 00 0 & -
5%300 57400 57500 57600 57700 57800 57900
MID (days)
. 2016 2017
6—*"’ 2.64 GHz I A-A 835GHz  YY 10.45GHz + | _
s amon e S N S
< 4l o 2000 e 4 L lvky g
< L AP R T "y w
s 3k *v' : ..r 4 .y ----------- RS e * ‘_;-‘-’_.' :' il “; L. -
1L ‘v A N *. iY‘ ﬂn _
| | | |
59300 57400 57500 57600 57700 57800 57900
MID (days)
201 201
100 : : 0, 2 : : : : : : : : : : : 0, / : : .
? OF .*‘.‘.:l‘-- ------- ﬂ.’." ............ ,,i IIII : .O ------------ 0".'."".".""..—- n
°_ —100+ vy A----l:;;: .... . £ -
25 —200}| \Aoasong, | S Lt LN B --’ |
""" Vo Wy,
> —300 ¥ MM O .
= ¢ & 264GHz b 835GHz  ¥-Y 1045GHz " VYV y. w. .
~400 - 4 & 485 GHz v Vw“ 1
_5 | | | |
89300 57400 57500 57600 57700 57800 57900
MID (days)
0.6
0.4+
0.2+
& 0.0+
~ —0.2}

o

S -

-0.6-
—0.8-@- W 485GHz A4 835GHz
_ | | | | |
59300 57400 57500 57600 57700 57800
MIJD (days)

57900

Jram

-

-

MOJAVE data




o 6 | | | | |
§ - S5t . i

wn : .

%|m\ 4r { -

= g 3r A =) * i

IR ERE ! 7]

Llopoos AN Y LA A ST i1 TR e 4o

= . LT e e et
59300 57400 57500 57600 57700 57800 57900

MIJD
TeV flare

0 2016 2017/

8@ 2.64GHz | Y'Y 10.45GHz ¢4 s6HzB) o V‘V*“ i
N 7L## 485GHz  ++ 15GHz(MOJ) 220 GHz (SMA) ok PR S SV NG _
- 6—*"'* 8.35 GHz g o WV v"V‘_‘.A""“ x ]
~ Q. ok VY Agh R g |
5 i A '_'"-'-"o agmn™ -

T TR IR O ¢ ¢4 R ny I g™ og g °o.om ]
% 3 = T TSP 4 o0 0 ® - —
D e i
| | |
5‘]/ 57600 57700 57800 57900
MID (days)
12 2016 2017
10 ¢ ¢ 264GHz | AL 835GHz F% 15 GHz (MOJ) |
| W-Wm 485GHz YV 1045GHz 4 4 43 GHz(BU) ’ N
~ 8L i
X ]
~ G, ° * N .+ —
= R SP S ey T et @ .
S i'ﬂsir-!.'r ---- i T g B ] "g T
2} R AT S Sl B Lor -
. e | .m E
59300 57400 57500 57600 57700 57800 57900
MID (days)
100 2016 2017
R .*”,-.". i i, SOEI S T UL SRR ¢ 00 .0 0 COERED
°_ —100} I Sl A "‘" """""""""""" MRS Akohy g " £ i
Vy = U,

_ VW, A e ok ’:-’7;-' LR & [ . |
& 2001 D TN i dh (e g
> 300k AR S _
a8 400l #® 264GHz Aok 835GHz {4 15GHz(MOD) SR 2 SR

| - 485GHz VY 1045GHz 4 4 43 GHz(BU) Vw-".w N
_ | | | | |
599300 57400 57500 57600 57700 57800 57900
MID (days)

Other bands

220 GHz (1mm) from SMA
- similar evolution
- lower flux density

- steep spectrum at mm

Fermi

- flare at MJD ~57600,
simultaneous with a local 1
maximum

- no flare at (highest) 1
maximum

TeV
- flare at (highest) I maximum
- first detection
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Interpretation (?)

Stokes 7 increase with flare at
MJD ~57800

simultaneous LP and I peak(s)
extremely long EVPA rotation
simultaneous CP and I peak

emerging component (?)
EVPA rotation of VLBI core

Marscher et al. 2008, Nature, 452, 966

Moving emission feature Helical magnetic field

Streamline Conical standing shock

Turbulent plasma

o 2 Accretion disk

[ | | | |
102R 10°Ry 10%Rg 105Rg

Distance from black hole
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Summary

High-cadence, full-Stokes monitoring with Effelsberg

- Dec 2015 — now

- mean cadence: 8 days

- LP at 4 frequencies: 2.64, 4.85, 8.35 and 10.45 GHz
- CP at 2 frequencies: 4.85 and 8.35 GHz

Stokes I flare in mid-Feb to mid-Mar 2017
Simultaneous LP and I peaks

opacity transition signature around MJD 57800
Long (up to 430°), CCW EVPA rotation

CP peak at Stokes I flare

BU & MOJAVE: new core component and EVPA rotation
Interpretation

- tracing the helical path or helical B-field component within the core
- opacity transition when the component emerges from the core
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