Antenna Gain Calibration
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Why is calibration important?

Correlation Fringe Fitting
1/1,000 1/10,000

Data Modules :.f'";'f Imaging
Astronomy 5 petabytes RARA ~. i 1/1,000

VS Reach the VGOS goals! Source structure etc.

Seminar: Station Amplitude Calibration (Eskil Varenius)
https://vlbi.org/2021/04/12/seminar-stations-amplitude-calibration/



https://vlbi.org/2021/04/12/seminar-stations-amplitude-calibration/

How can we deliver better calibrated data to
the user/IVS?

* fivept (pointing)
 onoff (determine: noise diode and gain curve)
 gnplt (analyse result from onoff)

Power A

cal "on"
gain drift off source  on source

add attenuation

T_sys

I zero signal level

Time



Important files

e flux.ctl /usr2/control

* * rxg /usr2/control/rxg files



ONOFF

* Power on source [ONSO]

* Power on source with noise diode on [ONSC]
Power off source with noise diode on [OFFC]
Power off source with noise diode off [OFFS]
Power off source with no signal for “zero” [ZERO]

onoff=2,2,,,,,all onoff=2,2,,,,,057u
ACQUIR = Run many ONOFFs in sequence

2011.067.07:43:29.454%onoff# source Az El De I P Center Comp Tsys SEFD Tcal(j) Tcal(r)
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 1u 1 1 4941.00 0.9850 57.62 736.3 193.744 1.05
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 2u 2 r 4941.00 0.9878 169.9 844.2 77.882 0.41
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 3u 1 1 4943.00 0.9938 57.61 729.9 193.649 1.04
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 4u 2 r 4943.00 0.9845 167.7 840.6 79.017 0.41
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 5u 1 1 4945.00 0.9851 57.66 729.9 193.592 1.04
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 6u 2 r 4945.00 0.9877 168.0 837.7 79.321 0.41
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 7u 1 1 4947.00 0.9833 57.81 727.6 190.954 1.03
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 8u 2 r 4947.00 0.9865 171.5 837.2 79.032 0.40
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 Su 1 1 4949.00 0.9959 58.03 718.5 187.139 1.02
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 au 2 r 4949.00 0.9907 172.8 839.8 78.740 0.40
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 bu 1 1 4953.00 0.9867 58.17 712.0 179.502 1.00
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 cu 2 r 4953.09 0.9939 171.5 834.4 77.979 0.40
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 du 1 1 4955.00 0.9900 58.04 713.0 175.949 1.01
2011.067.07:43:29.45#onoff#VAL cygnusa 161.7 72.8 eu 2 r 4955.00 0.9920 173.7 837.8 76.844 0.40
2011.067.07:43:29.454%onoff# source Az El De I P Center Comp Tsys SEFD Tcal(j) Tcal(r)

SEFD is the "system equivalent flux density" (Jy), defined as the flux density of a radio
source that doubles the system temperature. SEFD = Tsys/G



ONSC — ONSO

Comp = S5 FE — OFFS
OFFS — ZERO
EFD —
> > X ONSO — OFFS
T OFFS — ZERO

OFFC — OFFS



OFFC — OFFS
ONSO — OFF5S

Tcal(Jy) =S X

T..1(K) = DPFU x gain(el) X Tea(Jy)

Tcal(r) — Cal( )/Tcal rxg(K)



CODE EVN TELESCOPES CORR TOT /ST DAY UT-START UT-STOP COMMENTS

N21L1 Jbl Wbl Ef Mc Nt On85 -- —— Tr Hh Sv Zc Bd Ir Sr —— -— —— —-— —— —-— ———— MER EVN 17.98 1.38 Eu 056 1200(25/02)-1500(25/02) 18cm NME
EHO38A Jbl Wbl Ef Mc Nt On85 -— Ur Tr Hh Sv %c Bd Ir Sr —— —-— —-— —— —-— —— ———— MER EVN 70.96 5.07 Eu 056 2000(25/02)-0700(26/02) —
ET045A Jbl Wbl Ef Mc Nt On85 -- —-— Tr Hh Sv Zc Bd Ir Sr -— -— —-— —-— —— —-— ———— MER EVN 41.92 3.23 Eu 057 0800(26/02)-1500(26/02) -
ES096A Jbl Wbl Ef Mc Nt On85 —— Ur Tr Hh Sv Zc Bd Ir Sr —— —— —— —— —— —— ———— MER EVN 55.29 3.69 Eu 057 2230(26/02)-0630(27/02) —
CL21L1 Jbl Wbl Ef Mc Nt On85 -- Ur Tr Hh Sv Zc Bd Ir Sr —— -—- —— -— —— —— ———— ——— EVN 0.00 0.00 Eu 058 1000(27/02)-1400(27/02) 18cm FS CAL
EH038B Jbl Wbl Ef Mc Nt On85 -- Ur Tr Hh Sv Zc Bd Ir Sr -—— -— —-— —-— —— —-— ———— MER EVN 70.96 5.07 Eu 058 2100(27/02)-0800(28/02) Ur ends at 0600UT
ER047F Jbl Wbl Ef Mc Nt On85 T6 Ur Tr Hh Sv Zc Bd Ir Sr -—— —— —-— —— —-— —— Ro70 MER EVN 84.48 5.53 Eu 059 1730(28/02)-0530(01/03) final epoch
1.54 Ro 060 0135(01/03)-0455(01/03) Robledo
ENOO7B Jbl Wbl Ef Mc Nt On85 T6 Ur Tr Hh Sv %c Bd Ir Sr —— —— —-— —— —-— —— —-——— MER EVN 165.89 11.06 Eu 060 2300(01/03)-2300(02/03) 2nd epoch
EB081C Jb2 Wbl Ef Mc Nt On85 T6 Ur Tr Hh Sv Zc Bd Ir Sr -— -— —— —-— —— —-— ———— ——— EVN 69.12 4.61 Eu 062 0030(03/03)-1030(03/03) +Jbl; final epoch

N21C1 Jb2 Wbl Ef Mc -— On85 T6 Ur Tr Hh Sv Zc Bd Ir —- —-(Km)-- —-- —— —— ———— MER EVN 38.71 2.76 Eu 062 1400(03/03)-1700(03/03) 6cm NME
CL21C1 Jb2 Wbl Ef Mc —— On85 T6 Ur Tr Hh Sv Zc Bd Ir —- ——(Km)—— —— —— —— ———— ——— EVN 0.00 0.00 Eu 062 1800(03/03)—-2200(03/03) 6cm FS CAL
ENOO6E Jb2 Wbl Ef Mc —— On85 —— Ur Tr Hh Sv Zc —- Ir —— —— —— —— —— —— —— ———— ——— EVN 40.55 3.69 Eu 062 2300(03/03)-0300(04/03) re-obs
EC071I Jb2 Wbl Ef Mc —- On85 T6 Ur Tr Hh Sv Zc Bd Ir —- —— == == == —— —— ———— ——— EVN 71.88 5.53 Eu 063 0800(04/03)-1400(04/03) group 4
EM144B Jb2 Wbl Ef Mc -— On85 T6 Ur Tr Hh Sv Zc Bd Ir —- —- —— —= —— —— —— ———— MER EVN 95.85 7.37 Eu 064 0400(05/03)-1200(05/03) 2nd epoch
EY036A Jb2 Wbl Ef Mc —— On85 T6 Ur Tr Hh Sv Zc Bd Ir —— ——(Km)—— —— —— —— ———— ——— EVN 51.61 3.69 Eu 064 1300(05/03)-1700(05/03) —

EM148 Jb2 Wbl Ef Mc —— On85 —— —— Tr —— —= —= —= —= —= —— —— —— —— —— —— ———— MER EVN 47.00 7.83 Eu 065 0100(06/03)-1800(06/03) —

ET045B Jb2 Wbl Ef Mc -— On85 T6 Ur Tr Hh Sv Zc Bd Ir —- —-(Km)-- —- -— —— ———— MER EVN 90.32 6.45 Eu 066 0730(07/03)-1430(07/03) -

ES096B Jb2 Wbl Ef Mc -- On85 T6 Ur Tr Hh Sv Zc Bd Ir —- —-(Km)-- -- —-- —-— ———— MER EVN  103.22 7.37 Eu 066 2200(07/03)-0600(08/03) —

* onoff
* gnplt

* rxg-file (Tcal(K), DPFU, gaincurve) log-file+rxg-file

‘ antabfs antab-file to the user



Feedback from JIVE




Ampcal station log check: VGOS VO1105

m #fivepti#txoffset in Pointing error [deg] | #onoff#VAL in log? Tcal(r) should be 0.9-1.1
Iog?’

0.01 Only per IF (not BBC)

Is No N/A No N/A
K2 Yes 0.02 Only per IF (not BBC) 0.9-1.1
Mg Yes <0.01 Only per IF (not BBC) 1.5

Oe Yes <0.01 Yes 0.9-1.1
Ow Yes <0.01 Yes 0.9-1.1
Wit Yes 0.03 No N/A

Yj No N/A Yes 3

Disclaimer: This is only ONE experiment - there may be good reasons for the red marks. Please check!



Ampcal station log check: S/X r1995

#fiveptixoffset in Pointing error [deg] | #onoff#VAL in log? Tcal(r) should be 0.9-1.1
log?
Ht No N/A No N/A

Kk Yes <0.01 Yes 0.03

Kv No N/A No N/A
Ma No N/A No N/A

Ns No N/A No N/A

Nt No N/A No N/A
Ny Yes <0.01 Yes 0.5-2.0
On Yes <0.01 Yes

Whn No N/A No N/A
Wz No N/A No N/A
Yg Yes No N/A

Disclaimer: This is only ONE experiment - there may be good reasons for the red marks. Please check!



