~

AINRRIARIRERF DI B ZEFHR

pUEs
FARAE RAXSZTERFEFHR
niuliu@nju.edu.cn

2022 F 6 H 29 H

IHBERNFES 20212022 FEARESR,

6 B 28 B-30 B IHmR



mailto:niu.liu@nju.edu.cn

RERN

=] AN
1. 824

2. JASNR Z IR R B RILERR
(1) ZRERKSERNLER
(2) JAINRZ KR E E FAIERE
(3) JESNEZIRERICMI BRI B 5%

3. B

==

b D
NANJING UNIVERSITY STHBRNEE 2021-2022 FEHARES 1/11






On the Gaia Celestial Reference Frame
Proposed by the IAU Division A WG ‘Multi-waveband Realizations of the International
Celestial Reference System’
The XXXI General Assembly of the International Astronomical Union,
noting
1. that Resolution B2 of the XXIIIrd General Assembly (1997) resolved “that, as from

1 January 1998, the IAU celestial reference system shall be the International Celestial
Reference System(ICRS)”;

2. that Resolution B2 of the XXIIIrd General Assembly (1997) resolved ‘that the Hipparcos
Catalogue shall be the primary realization of the ICRS at optical wavelengths’;

3. that Resolution B2 of the XXXth General Assembly (2018) resolved “that, as from 1 January
2019, the fundamental realization of the International Celestial Reference System (ICRS) shall
be the Third Realization of the International Celestial Reference Frame (ICRF3), as
constructed by the IAU Working Group on the Third Realization of the International Celestial
Reference Frame”;

recognizing

4. that since the establishment of the ICRF3, the ESA space telescope Gaia has conducted relevant
optical observations of extragalactic sources and made available a high quality astrometric
catalogue for these sources;

5. that the observational principles of Gaia regarding the extragalactic sources meet the ICRS
requirements;

6. that the Gaia reference frame in the visible (Gaia-CRF3) and the radio ICRF3 are aligned to
each other thanks to a set of common sources in the optical and radio bands;
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Features of AGN: Note the Logarithmic length scale.

“Shock waves are frequency stratified, with highest synchrotron frequencies emitted only close
to the shock front where electrons are energized. The part of the jet interior to the mm-wave
core is opaque at cm wavelengths. At this point, it is not clear whether substantial emission

occurs between the base of the jet and the mm-wave core.”

Credit: Alan Marscher, "Relativistic Jets in Active Galactic Nuclei and their relationship to the Central Engine,’
Proc. of Science,VI Microquasar Workshop: Microquasars & Beyond, Societa del Casino, Como, Italy, 18-22
Sep 2006. Overlav (not to scale): 3 mm radio imaae of the blazar 3C454.3 (Krichbaum et al. 1999)

Gaia LMBRIYEOMIE L HORE, §TE VLBI WLURIRYE O E A0
RRHES, B) X/Ka #RER (32 GHz) . KHEX (24 GHz). S/X KEX (8.4GHz),

LF

NANJING UNIVERSITY IIABARNES 2021-2022 FHARER

K F

FH S ST E ST

3/11



MR Z R ER A B RILEER




SERNRGIRE

90*“,\\\---“,‘\‘\,,,MH,,,-,JW,,,,,
B N R A I el
607'«,,</,,.\,,4,\\\{.«¢4,-/)\,\\,1,\,,
R I R A A I g RN I B Y
o = N T R T2 T B e e S ]
> nas ) N I B B N e e A I
¢ N - IE SN SO NN ISR SSSSOIIN
p’ ny 'sj N I I N B e N
N B NN P P NN N
y MY I I 2 T N I I N
/ Ay B R NN N A T A e BTN
= ) & -30 N N e A N A T N
;\-\\\\\\\\~vx\r-\4\/\\?(//f/\~<,v\—,
,\‘\\\\,\\\\\.,-/\111\1 A A R T
1 i SN N A N 2 2 A R RN
,.,,\\-\\,-,,/,,////\“4/,44\\\‘\-,,<
) - NN A N B SN A
; B e L g S [ S B S B S By S B
: 0 30 6 9 120 150 180 210 240 270 300 330 360
Galactic Longitude
” 90 B N N
IR N A A A e R R B B S SN AR e B I |
- - -4 N U 2 2P S N I N N R R
= (U BN S VAN D IR
P e N I L PN
IO A T S B T P
) I = a L S N T N R A I AR S IR
sEpEy g SSEEERE  § 0L Ui
RN A R RN N N e i et [
e N N N N N
E S A e
) e e e e A e e et et e e -
FK5 vs. Hipparcos = = NGNS A D O
p IR
(Zi Zhu 2000 PASP 112 1103) N PR S ANNNNNN NN AR RSB
,\~/\»\/«-(\;‘~«r.\11\IA\\\\/A\\/()I//»
907,,,,,/-.,\\,\\\A,,-//////f\‘.‘,,‘\\‘\,
- T T T T T T

T T T T T

‘ﬁ ‘)/’ J'\ % 0 30 60 90 120 15‘0 180 21‘0 240 27‘0 300 330 360
P ) e Right Ascension
NANJING UNIVERSITY IIHRBRNFER 20212022 FERER 4/11



Y68 ICRF £ E 5283 T3 Gaia-CRF2 HIU B (RE

—oow e
] pa eoor a1
‘ 400 | s
= 10°k & 200¢
g ERINI
s *U
° < _200f
10% -400 -
-600 |
—— Gaia DR2 T T T T —¥— ICRF1
N e e0or B
/) - 400 \
/ 3 D
/Py A3 XK |
o /\// Lt ‘ A 200} [
m \. / ) 3
3 2 of ZMb
5 S
—200}
102 —a00}
-600 |
~90 60 30 0 30 60 90 -90 —60 —30 0 30 60 90
Declination (°) Declination (°)
o . N 5 ny N
SIS ZREFERBTRENATIZE, U ICRF3 X/Ka KRR NBE, BKLYH-0.3mas,
j] %K .% Liu et al., A&A 634, A28 (2020)

NANJING UNIVERSITY SIRBARANES 20212022 FEARFS 5/11



5468 VLBI (U BB FIE5 Gaia (UBRIRZE

75 pre-fit 75 1 prefit . 1 pre-fit
£ postfit 3 postfit 3 postfit
50 50
a0
25 25 2
o o

20 : . re-fi 20 = pre-fit - . pre-fit
=3 post-it . . 3 post-fit

o = =
5 5 &
—
o = =

E o0 £ o0 E oo T
B 3 S

-05 -05 -05

10 10 10

-15r  S/X-band B -15r K-band -15r X/Ka-band

20 . -20 -20b, . . .

-20 -15 -10 05 00 05 10 15 20 50 —20 -15 -10 05 00 05 10 15 20 50 -20 -15 -10 05 00 05 10 15 20 50
Aacoss (mas) Aacoss (mas) Aacoss (mas)

Liu et al., A&A 652, A87 (2021)
k£ S/X vs. Gaia A: K vs. Gaia A X/Kavs. Gaia
WE: WERARRENNUEZST HBE: NERFREENUEED S

= X/Ka KERHITREE B B R ES 2N E

&
& ik STHERIER 20212022 FFRER 6/1

NANJING UNIVERSITY



=5 VLBI i E B R F A Gaia (I E?

10! 10t T T - 10! %
b i
- ol @ 0 v ol
7 10 g 10 g 10
£ ° K
8 ] T
T (U] (U]
Y] I &
¥ g g
o 107! = 1071 = 107!
Q Q
o
.
P
1025 ‘ 1022 : 102 ‘ .
10-? 10-! 10° 10! 10-2 101 10° 10 10-2 10-? 10° 10!

p (S/X—Gaia, mas) p (S/X—Gaia, mas) p (K—Gaia, mas)

Liu et al., A&A 652, A87 (2021)
L Kvs. S/X F: X/Kavs. S/X A: X/Kavs. K
HE: FREWHENEING A8 STREMERING

= S5 VLBl (U BB I Gaia ENFRIZEBT 90% NEZKF LHKELE,
= WFHREMERIIING, BN K KERAEL 5/X RRUEEFEIR Gaia UE,

hixs STHARLEE 20212022 ELRES 7/11

NANJING UNIVERSITY



AFESHERMUEZS MLERRERX?

. .

o % ps=+041 .
3 A p=6x10"22 7
T S e S T E 10 £
; Q §

B R 5 ? 100
§ 100 9 10 M
5 . X x

2 ps= +0.20 2 a0
S 10 e Bx10- < 10+ <

. .

10° W o= 1046 :

= ﬁ p=3x10"28 g v
g g g g
g § §

g e S a0
8 10 8 100 5
E3 3 5

S - 2 o- x 107

p=9x%x103
10* L

- o U1 ps=+044 =
8 E p=3x%x10"26 )
g £ £
= 10° = 10° -
= = ©

H 3 L 8 w0
T 10 T 101 1
g £ g

ES ES 2 0
Q 1077 . - p=0.02 Q 1072 >

3 @ 5
Structure index (SI)

T UBZE vs. ST

13 14 15 1 18 19 20 21

6 17
G (mag)

Liu et al., A&A 652, A87 (2021)

B UBEZE vs. G S

= NFESHBEMUEESINRIS EEMAEX
= HFEEHBUEESAINRNESHRX, EFRERRESIACOMIERE

CIR B

NANJING UNIVERSITY

A A—NEBEE vs. G ESE

STIHERXES 20212022 FFEARESR

8/11



231:1bs)

6 0003+380 8 15 0250+320 1157-215 1538+149 1652+398
3 ) 6 ] 20
4t s 10 2 4 .
4 10
t 1 2
x x 2 A\ 2 s 5
¢ K | \ @ 0 0 0
MY 0 0 .
o ~ 4 -2 1 -2 -
@ . .
-4 -2 -4
-4} s -10 -15
-3 -6 -20
-6 -8 -15 3 2 1 0 4 -2 3 6 4 2 0 -2 -4 -6 21510 5 0 -5-10-15-20
6 4 2 0 2 -4 6 864 20 -2-46-8 15 10 5 0 -5 -10 -15
1742-078 B 2223-052 2 23534816
03464800 07494540
4+ 4 15
3t 10
2l 2 5
| o @® 0 ®
of o =
2 -5
b -10
2 4 15
'@ -3f -6 -20
£ " 6 4 2 0 -2 -4 6 201510 5 0 -5-10-15-20
g
g 482101254 2 4321012344 Relative R.A. cos Dec. (mas)

Lambert, Liu, et al., A&A 651, A64 (2021)

= BDEIINRINZIREOCIMIBEZEEEHS, BSSBEBRRERB X,

CIR B

STHERISE 20212022 EFARES 9/11



AINRZ KRS OMI BRI B 5 76

K-X-Jet

50

4 P253+816

08
18+149

94115
4380

E .
z
3
3
o 12 -10 -8 -6 -4 2 o 2 4 6 8
s
e 1
5 o
3 @
3 28
3 ° 8
2
g 3
1 °
o <]
o z
3 o °
€ o
8 .
x
2
3 -
5 T
-1
-1 o 1 2
005
Ka K X o
o B éx
(o)
— —_—
Base of the Jet Jet Direction
Central Engine
-0.05. 0
0.1 -0.05 0 005 0.1 0.15 02 -90 o 0 180

Angle ()

Lambert, Liu, et al., A&A 651, A64 (2021)

NAssinG U IVERSITY STHBRIEE 2021-2022 FEARES 10/11

Offset to X Centroid along the Jet (mas)

hik




: B U :
DO00OODO0D ||| coooooooo
Hynnnnnime ﬂ Loooooooon




RSB RIKS H I BER RN

1. RERERRIYOMIBER T —?

2. FEIREBEHRIKSEREEEM?

3. TREIEERRIRSE L 2 [BlaNa# 1 TER?

B3 ERERR, IR T A THR:

1. B R ICRF 2ELR5 N Gaia ZEZRHITIER, KIT X/Ka KESERGEFE
HNRSMHIRZEEE, (Liu et al., A&A 634, A28)

2. NIt EEER T A RIS BRIRBRMES HFUBENEFU R DT T ERIXLEE ZY)IE
FHE, &M (1) XZS5HBHNUBZESHBLENEX; (2) IENBELEFAILES
5 VLBI FUMAYLES, FELEENESSM VLBL WM, (Liu et al., A&A 652, A87)

3. RE T HBERESZHMRENESRN, LRMBOEIMNENZ REMALERFERACNEERE
ZHY, —HFEHBRTZSEBUEENRE, S—HFEBRET —MIBZRERUER
EERA BRI ESE, (Lambert, Liu, et al., A&A 651, A64)

RSERBARZEEELAIEB (11833004) FfIFEE (12103026) MUAkFEELTERIZE
ES®EEIRB (2021M691530) H9EEf,

SIABARAXES 20212022 FFEARESR

11/11



	背景介绍
	河外源多波段位置的比较
	（1）多波段天球参考架的比较
	（2）河外源多波段位置差异的物理成因
	（3）河外源多波段光心位置的空间分布

	总结

