FAST and its VLBI

Ru-Rong Chen
EVN TOG Meeting 2022/02/08
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& Parameters

[llustrated aperture : 300m

Focus ratio : 0.467

Sky coverage : max zenith angle of 40°
frequency : 70MHz - 3GHz

NGO/

'~ Focused surfaces

Aeff/Tsys(1.4GHz) : 2000 m%/K
Tsys(1.4GHz): ~20K
resolution(1.4GHz) : 2.9’

Slew time : < 10 min

Pointing : 8"
Geometric optical principle of the FAST



& _Adaptive reflector system
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Feed support system
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Feed cabin: < 30 tons

Six towers



& _ Receivers

19-beam receiver

e Frequency: 1.05-1.45GHz
» Tsys: ~20K




& _ Receivers

0.5-3.3GHz ultra-wide band receive
« Tsys: ~90K(no cryo.)
* Four sub bands:

0.5-0.95, 0.95-1.75,

1.75-2.55, 2.55-3.3 GHz




& _ Receivers

* 0.3-0.6GHz receiver
» Tsys: 50~60K(no cryo.)




& _ Receivers

» 0.27-1.62GHz wide band receiver
« Tsys: 60-70K
« Two sub bands:
0.27-1.024, 1.024-1.62GHz
2016-2018




From 2019-08-22, 00:00 To 2019-08-22, 03:00
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g \LBIsystem

Active Hydrogen Maser

VCH-1003M
Option L
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H masers

Field system



Phase vs Time for J1605-1139.SPLIT.3
IF1 CHAN1 STK RR of J1605-1139.ICL001.5

& Phase referencing mode

. Switch . Switch
seperation : seperation .
No. time No. time
(arcmin) (sec) (arcmin) (sec)
(0,10] 15 10 (90,100] 130
(10,20] 30 11 (100,110] 145
(20,30] 40 12 (110,120] 150
(30,40] 55 13 (120,130] 160
(40,50] 70 14 (130,140] 170
(50,60] 30 15 (140,150] 180 _
(60,70] 95 16 (150,160] 190 " Time (hours)
(70,80] 105 17 (160,170] 200 _ |
Calibrator: phase vs. time
(80,90] 120 18 (170,180) 205

2021.10



& VLBl experiments

2 :
Avgd. Xpower Spectrum (MHz)

2019.1. FAST-Tianma



& VLBl experiments

Mk4/DiFX fourfit 3.20 rev 2525

-0.06

multiband delay (us)
~0.04 ~0.02 0.02 0.04

0.06

amplitude

3C286.1BOFC5, No0018, WU
FAST500 - URUMAQI, fgroup L, pol RR

Fringe quality 9
Error code H
SNR 1514.8
Inttime  48.980
Amp 316.626
Phase 0.7
PFD 0.0e+00
Delays (us)
SBD -0.019948
MBD -0.019848
Fringe rate (Hz)
0.004749
lon TEC  0.000
Ref freq (MHz)
1416.0000

Mk4/DiFX fourfit 3.20 rev 2525

—0.086

—0.04

N Fy
multiband delay (us)
-0.02 0 0.02

B1133+16.1BPVYR, No0012, WL
Fég,fsoo - TIAN(I)\%Ié\BS, fgroup L, pol LL

Fringe quality 9
Error code H
SNR 12.7
Inttime 19.997
Amp 4.148
Phase 102.1
PFD 1.6e-30
Delays (us)

¢ SBD  0.086896
5 MBD -0.052721

Fringe rate (Hz)
-0.000676

lon TEC  0.000

Ref freq (MHz)
1416.0000

AP (sec) 1.280

Exp. 09111
__Exper# 16383
& Yr:day 2020:255
© Start 065308.96
. Stop 065330.72
©» FRT 065330.00
¢ Corr/FF/build
©-2020:255:073431

2020:260:032400

2019:248:070724

RA & Dec (J2000)
11h36m03.119800s
Amp. and Phase vs. time for each freq., 17 segs, 1 APs / seg (1.28 sec / seg.), time ticks 1 sec +15°51'14.183000"

d All

AP (sec) 1.280

Exp. f0910I
__ Exper# 16383
2 Yr:day 2020:254
o Start 070510.24

o
o <
(DO
M
© o
S M
=4
~ (@]
o N Y
€5
O O § o

©-2020:254:123743
2020:260:031934
2019:248:070724
RA & Dec (J2000)
13h31m08.288051s
Amp. and Phase vs. time for each freq., 39 segs, 1 APs / seg (1.28 sec / seg.), time ticks 2 sec +30°30'32.959236"
a b C d All
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Avgd. Xpower Spectrum (MHz) Avgd. Xpower Spectrum (MHz)
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200

-100 0 100

2020.9 FAST-Tianma
Pulsar B1133+16

2020.9 FAST-Urumal
3C286



VLBI experiments

Freq =1.4160 GHz, Bw = 16.000 MH Lower frame: Milli Ampl Jy Top frame: J1605-1139 V603A.CON.1

Phas deg . N 00 Freq = 1.4480 GHz, Bw = 16.000 MH

0 0 i
0 20 40 600 20 40 60 0 20 40 600 20 40 60
Channels Channels

Lower frame: Milli Ampl Jy Top frame: Phas deg

0 0 - -
Scalar averaged cross-power spectrum Several baselines displayed
0 20 40 600 20 40 60 0 20 40 600 20 40 60 : _ DS Bty
Channels Channels Timerange: 00/07:45:41 to 00/07:47:41

2020.11 FAST+LBA 2021.10 FAST+LBA



& VLBl experiments

Mk4/DiFX fourfit 3.22 rev 3226 3C454_3.1X00OWD, No0012, ew

multiband delay (us) -
head2 —6x1073 —4x1073 —2x1073 T 07 4x1073 FAS-IG-MX\"’STRBORK’ fgroup L, pol LL

Fringe quality 9
Error code H
SNR 10531.2
Inttime 231.038
Amp 506.747
Phase -65.2
PFD 0.0e+00
Delays (us)
SBD -0.001259
MBD 0.005504
Fringe rate (Hz)
0.004394
lon TEC  0.000
Ref freq (MHz)
1337.8500
AP (sec) 1.280

Exp. N21L3
.. Exper# 16383
” Yr:day 2021:299
o Start 143501.28
~ Stop 143854.24
» FRT 144100.00
¢ Corr/FF/build
©-2021:303:092106
2021:303:092231
-10 0 10 -20 0 20 2021:146:025352
singleband delay (us) Avgd. Xpower Spectrum (MHz) RA & Dec (J2000)
" o 22h53m57.747940s
. and Phase vs. time for each freq., 91 segs, 2 APs / seg (2.56 sec / seg.), time ticks 5 sec +16°08°53.560909"
a b

amplitude

o
gs)
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amplitude

2021.10 FAST- EVN (Wb)
3C454.3



& Planfor VLBI

Geometric coordinate measurements
Experiments with ultra-wide band receiver

Longer experiments in phase-referencing mode (2-4 hours)
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