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The Unknowns of Quasar Jet Physics
Out of all the quasars in the Universe, ohlg. aﬁbout 1-10% have je.tsf -

~ . | 0'\ . -

“‘Why do ing some \How are quasar jets t‘rigg.l‘aréd?

/' quasars have radio jets?




Introducmg JO742+2704

K Prewouslg known quasar atizi 0 8264 I;IRST B VI AGS
discovered to have recentlg Iaunched
“hewborn rad|0Jets

. s -
° Dlscoverg was made bg Comparrng

new and old radio surveg |mages : DRy ‘ J0742+2704

jIss 2017
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“Nyland at'al. 2020. | 2 e ‘ "'II'ILJStrat'ion Credit:‘-Sophia,Dagnel-lo, NRAO/AUI/NSF
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‘Quasar Host Decomp08|t|on

Image

Data

1II

HST image showing

the quasar

superimposed on the

~host galaxy

Model

Host galaxy

PSF model for -~ Simple disk model
. removing the L
quasarshghtbased
on a nearby star

Softwafe paickagé:'Lens'tronomg [Birrer 2018]
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Residual showing
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Uiscovering An Interacting oystem

Residual

Tidal / |

companion

Quasar + host

galaxy
structure

| ' N,Ulan_d, Achenbach.et al,, in p'rep.



Plot Twist: Ancient Radio Lobes

JO742+27[]4 is ' “Old” lobes
‘a re-started
" radio quasar!
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jet location

Low-frequency radio te',l'esc.opesi g I__a°rge—é.ca‘le (240 kpc) radio lobes
trace old, fading quasarlobes = = from a previous jet outburst

Nglan'd, Achénbat:h et al., in prep.



Working Model: The “Cosmic Dance”

1) Galaxy
interaction

2] Radio jet
forms

The “cosmic dance”
of galaxy mergers
and interactions
reignites quasar jets

Timing between
phases still being
explored (10's-100's
of millions of years]

adio

3) F

lobes fade | Nyland, Achenbach et al., in prep.
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- Ground-based radio sky surveys + HST | Jﬁ;ﬁiv*;éé‘,:& , ,
~ imaging reveal the physics of jet triggering’ s A
- Powerful quasar jets may be (re-Jtriggered - | - )dal;:
by galaxy interactions ina.“'cosmic'dance” A N . .
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