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f5 Here, we present our observational results of the jet of flat spectrum radro quasar (FSRQ) 1928+738 We explored the struotural evolution and the krnematrcs
5 of the 1928+738 jet, using various archival and our own VLBI observations. The multi-frequency observations made it possible to analyze the jet across a
£ wide distance range, from < 1 to ~ 40 mas (corresponding to = 800 pc in de-projection). We find that the jet 1s being collimated and accelerated continuously

{ out to an angular distance of ~ 5 mas. We note that 1928+738 is the first FSRQ and only the fourth radio-loud AGN for which the presence of a spatially
extended acoeleratron and colhmatron zone” (ACZ) 1s now conﬁrmed
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~int Source Selectlon FSRQ 1928+738

>The current paradrgrn of magnetohydrodynamic (MHD) jets suggests that the bulk jet w > Why ACZ of FSRQ jets are not investigated ?
acceleration 1s intimately associated with the jet collimation. The putative jet acceleration and |

collimation zones of AGN are believed to be located at distances z < 10°~° R, where

v Luminous, but mostly distant — mostly not suitable

g’ }
_ 2 . . . .o ,v’
R,( = GM,/c”) 1s gravitational radii. > Why FSRQ 1928+738 (4C +73.18)?
v Radio bright (e.g., 2 Jy @ 43 GHz)
> Recently, 1t has been successful to discover the coexistence of the acceleration and collimation ¥ (relatively-) nearby, z ~ 0.3 (Lawrence + 1986) j
(ACZ), but only in a limited number of radio-loud AGN:Ss. ¢ Black hole mass M, ~ 4 x 10° M, (e.g., Park +2017) §
v 3 Radio Ga.laxies (M&7, NGC315, Cygnus A) v Jet viewing angle 6 ~ 13° (e.g. Hovatta + 2009)
v 1 Narrow-line Seyfert 1 galaxy (1H0323+342) s Motivation ! ~ I'mas ~ 1% 109 R, (in de-projection)

v 0 Flat Spectrum Radio Quasar yet ...
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4 VLBA 7 GHz Wi(z) o« z1.02 - ¢ AstroGeo X band
% 101 } VLBA 4 GHz (2) <2 & AstroGeo S band
VLBA VLBA VLBA § T viea 1cHz : |
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‘
: VLBA KaVA Lo1l § VLBA 24 GHz - ¢ KavA  Qband
. P 15 2 GHz 43 1 GHz - VLBA 15 GHz ¢ MOJAVE U band
é : : : (z < 7 maS) § VLBA 7 GHz o1l ¢ AstroGeo X band |
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§ > High Sensitivity VLBA Images @ 1~24 GHz > Multi-Epoch Images @ Q ~ S band > Coexistence of the acceleration and collimation }
,~ . 0.46 . - !
v Jet width (W) measurements (FWHM) v KaVA, MOJAVE, AstroGeo database vV W« Zo 45 (nearly-) pe,rabohe geonretry
t Vv Wz a< 1 (=collimation ) v Proper motion (# — I' ) measurements v I'ocz™ oc Wt Efficient acceleration
A ora ~ 1 ( Free expansmn) v Radial trend : increase or decrease cf) I' x 7" :NGC 315, T xz*!'7:M87

Co-spatlal Trans:tlons
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Jet axial distance (de-projected) (R;) § | > SMBH's Sphere of Gravitational Influence (SGI)
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> Intensity profile (concentric peaks) 10° 10’ 10° § /A ,
'.,: EI | | | | | | ljllll | L IIIII \. Ssump lon : 6 ~Y G ~ ~ ~ -
! ; ; — 105 —VLBA 22 GHz —VLBA 4GHz | & [OI1]] v
v Systematic Decrease as a function of z E 0 Visa1sGHz  —viBA 1cHz | | v 6o = 166 km/s 01/'1 gl n of transitions ?
& Y Butlocal enhancement (@ 6 mas @ 10°E —VLBA 7 GHz i (o] )
i Y Observable at all frequencies!! > 100 N s v Rgp; = GM,/6; ~ 3% 10 R,
| (except 1 GH? : limited resolution) £ Lo W\_\/\W v Inside R¢,); = outsrde Rqp; : external gas captured by gravity
© ®
= 10° | /\ | \ 1 : The jet is subjected to the confining medium
-. > Half opening angle @,, = tan~ ' (W/z) 1011 .
! V¥ a,,decreases (= collimation) e ! 1Standin g Shock Scenario
% : | - A :
.Y C0111mat10n breaks when a,,, ~ 1 S m%%e?om@ o i > Stationary shock @ The End of ACZ
' 100 R SRS : : ”
v Je‘t COIllmatlon B” _e(lk , @ 4.72 £ 0.72 mas : 0 W v Intensity enhanced, suggesting an “energy supply”
TETWE AN v Sudden mismatch in pressure can form a stationary shock
' > Four-velocity I'8 (deformation of ") | Y Passage of superluminal knots through the shock — “flare”
g . . 1L & o o . . .
v I increase (= acceleration) all 2 %5} i : Similar to other blazar jet “cores™ or HST-1 in M87 jet
v Acceleration breaks when I ~ 10 @ | fff ® Bt |8
. — ' $ KaVvA Q band f
- ¥ Jet Acceleration Break @ 5.87 = 1.15 mas 100} f ® MOJAVE Uband | § References N
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