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Abstract: Atomic or molecular absorption lines seen by background jet emission are unique probes, allowing us to study circumnuclear gas in active galactic nuclei. [AGN].
n previous studies, high-resolution VLBI observations towards HI [21-cm]) absorption hint at the presence of circumnuclear gas in the innermost region of radio AGN.
—urther spectral line VLBI experiments using molecular absorption lines at higher frequencies provide better angular resolutions and help to constrain gas properties.
However, strong standing waves and radio frequency interference (RFl) present in single-dish observations hinder detecting various molecular absorption lines in radio AGN.
To find molecular absorption lines in some young radio AGN, we have conducted an absorption line survey with a small VLBI array equipped with a wide-band backend and/
or multi-frequency receiver system. Time-averaged cross-power spectra effectively eliminate standing waves and RFl, and thus allow us to detect weak absorption features.
This poster briefly introduces the motivation of our project using the KVN+Effelsberg+Yebes (KEY] array and preliminary results.
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Why absorption and VLBI?
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Reach sub-pc scales via absorption line VLBI imaging

e VLBIline observations effectively avoid stranding waves and RF

Effelsberg 100m O KIN2Imx3—
| 3 S — - Target Obstime | KY | KT | KU | YB | EB | Fringes Note
. NS j’ J0017+5312 05Sep.2019 Y Y Y Y Y Y
N R * J0B42+6758 05Sep.2019 Y Y Y N Y Y
° A % R JO753+4231 05Sep.2019 Y Y Y Y Y Y
% D J0905+4850 05Sep.2019 Y Y Y Y Y Y
\ > 4 J1127+5650 Canceled N N N N N N Cancelled
SN {,& J1335+4542 05Sep.2019 Y Y Y N N Y K only for Eb EB
¢
\ff;m\ J1335+4542 05Sep.2019 Y Y N Y Y Y Q only for Eb EB
J1526+6650 05Sep.2019 Y Y Y Y Y Y
Telescope - Observation mode o5t T PR i o e oo f o o TPk :
type & band | (recording rate) L300 S S S . o | T | -
. K + Q 500 - i It 7 _
KVN (21 m x 3) K'V/"g';?,f‘/r}dD (U gcstAgb ) Simultaneous e | |
P P 512 MHz + 512 MHz — _
. -+ 200 iy {'
Multi-band DBBC3 . K+Q ra - 7
Yebes (40 m) K / Q / W (U to 8 Gb S) SImUItaneous 100||=1(LL) IF 2(LL) IF 3(LL) IF 4(LL) IF 5(LL) IF 6(LL) IF 7(LL) IF 8(LL) _IFIZ(LL) | | | l |
p p 51 2 M HZ + 51 2 M HZ 01912I() 1I9118I0 1I922I01 :)24I0 1I928I[D30I'(':)RE1IS::;|1L9|12936I0 1IQ4(IID42IO 1I946I01948I0 1IQSZI[954I0 1IQSBI0 19170 19180 19190 FI;E%OOMHZ 19210 19220 19230
K or Q Vector averaged cross-power spectrum  Several baselines averaged Vector averaged cross-power spectrum Several baselines averaged
Single-band DBBC2 o
100 | T 1 1 1 1 I S SR—— - . : -
Sl (VY K/Q (Up to 8 Gbps) Sitiehlug P R e N S S o R
012 MRz + 512 MRz o+ AR A A AR AR SR A S it syl TR LR T |
Science goals WWW A
Probe the matter reservoir around young radio AGN at high z [z > 1) T ] .
e Find a signature of molecular outflow or fueling flow Tl ] e o :
e (onstrain physical and chemcial properties of the obscuring gas ML Lo L AL AL LS L . T e e
5 . . L
Number of e Flux density Target Obs time ° hase transfer from K to Q band to improve baseline sensitivities
sources Transitions . . - . .
e Line identification for detected absorption features
GPS/HFP | >100 mJy atK HCN /HCO+ 6 - 8 hrs per : - : S :
: ®
7 Candidates | > 100 mJy at Q | (J=2-1. 3-2, and 4-3) Source maging continuum jet emission and locate absorption features
e [ollow-up spectral line surveys towards detected absorption systems



mailto:dongjink@mit.edu

