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TU Wien VLBI Correlator Fact sheet

The VIE VLBI Correlator

Operated by the working group of Higher Geodesy at TU Wien

Operators in charge: Jakob Gruber and Frédéric Jaron

Vienna Scientific Cluster (VSC4) http://www.vsc.ac.at

10 compute nodes reserved for VLBI

48 CPUs on each core (480 CPUs in total) ⇒ 2.7 Pflops/s

Storage: 1 PB disk space for VLBI

Connectivity: 10 Gbit/s to GEANT (shared with other services)

Software correlator: DiFX (various versions)

Fringe-fitting: HOPS/fourfit (version 3.21), PIMA

Background image: VSC4 (© http://derknopfdruecker.com).
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TU Wien VLBI Correlator EU-VGOS in Vienna

Currently seven EU-VGOS sessions are being correlated in Vienna:
ev0021
ev0244
ev0287
ev0303
ev0314
ev0328
ev0345

Scheduled with VieSched++ by Matthias Schartner.
Extrapolated flux densities from S/X bands to all four VGOS bands.
Information about SEFD came directly from the stations.
Short scans (10, 15, and 20 s) and a few calibrator scans (180 s)
Network:

Onsala-East (ONSA13NE)
Onsala-West (ONSA13SW)
Wettzell-South (WETTZ13S)
Yebes (RAEGYEB)
Ishioka (ISHIOKA)

More information about EU-VGOS: Alef et al. 2019, EVGA proceedings
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EU-VGOS short scan experiments The data

Frequency setup

 3  4  5  6  7  8  9  10  11

A B C D

Frequency [GHz]

Four bands 480 MHz wide, each containing 8 channels 32 MHz wide.

Dual linear polarization: called “X” and “Y” (better: H and V?)

Sample rate 64 Ms/s

2 bit sampling

Phase-cal: every 5 MHz (Yebes: every 10 MHz)

Real data (Yebes: complex)
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Data transfer Overview

Data e-transfer to Vienna

Ishioka

Onsala

Wettzell

Yebes

12/10/20 12/17/20 12/24/20 12/31/20 01/07/21 01/14/21 01/21/21

Time [CET]

ev0287
ev0303
ev0314
ev0328
ev0345
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Data transfer Ishioka to Vienna
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Transfer started: Dec 23, 2020, 06:14 CET, Finished: Dec 23, 21:40 CET
Duration: 15:54 h, Data volume: 8.98 TB, Average speed: 1.3 Gbit/s
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Data transfer Wettzell to Vienna
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Transfer started: Jan 2, 2021, 23:22 CET, Finished: Jan 4, 13:50 CET
Duration: 28:12 h, Data volume: 6.12 TB, Average speed: 482 Mbit/s
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Data transfer Yebes to Vienna
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Transfer started: Dec 14, 2020, 15:30 CET, Finished: Dec 15, 02:28 CET
Duration: 10:58 h, Data volume: 5.99 TB, Average speed: 1.2 Gbit/s
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Data transfer Onsala to Vienna
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Transfer started: Dec 23, 2020, 19:34 CET, Finished: Dec 24, 13:12 CET
Duration: 17:38 h, Data volume: 6.05 TB, Average speed: 762 Mbit/s
Large files only: 1.3 Gbit/s, Small files only: 657 Mbit/s
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Correlating the data (ev0303) vmux

Data from Wettzell came in multi-thread format, had to convert...
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Total duration: 6:15 h (1:30 h overhead)

Error messages: desync, frame delta 15796, fps 31250

Error frequency seems to depend on vmux (i.e., DiFX) version, most stable: 2.6.1

275 out of 281 scans converted. 2% scan loss, 13% data loss, 4/9 = 44% long scans lost!

Later: Could convert 95% of the data by revisiting lost scans.
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Correlating the data (ev0303) DiFX version

Which DiFX version should I use to correlate these data?

There hasn’t been any version of DiFX which works for VGOS data
without problems.

Discussion in the EU-VGOS Correlation Meetings

Friday, March 6, 2021: DiFX-2.5.0 made available as release
candidate for DiFX-2.5.4. (Credit: Jan Wagner)

For details and instructions visit
https://deki.mpifr-bonn.mpg.de/Cooperations/EU-VGOS_P-o-C/VGOS_DiFX_Versions

→ I used this version DiFX-2.5.0 to correlate ev0303.

Details about DiFX 2: Deller et al. 2011, PASP, 123, 901
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Calibration and fringe-fitting (ev0303) How to fringe-fit

Two ways of fringe-fitting

1 Pseudo Stokes I , following the instruction in the MIT Haystack
VGOS manual:
https://www.haystack.mit.edu/wp-content/uploads/2020/

07/docs_hops_000_vgos-data-processing.pdf

by John Barrett et al.
> fourfit -P I ...

2 PolConvert: Convert the visibilites from linear to circular polarization
basis and do additional calibration.
Polconversion was done by Javier González using a preliminary version
of PolConvert for VGOS. Official version to be released soon.
Mart́ı-Vidal et al., 2016, A&A, 587, A143
> fourfit -P RR+LL ...
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Calibration and fringe-fitting (ev0303) How to fringe-fit

ev0303: Scan lengths and source fluxes
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Source fluxes taken from RFC (L. Petrov): http://astrogeo.org/rfc/
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Calibration and fringe-fitting (ev0303) Results from fringe-fitting

Bright calibrator scan (pseudo Stokes I )

Mk4/DiFX fourfit 3.21 rev 2936 3C446.1KW4DO, 303-1530, VY
l43 WETTZ13S - RAEGYEB, fgroup X, pol Ixy
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Calibration and fringe-fitting (ev0303) Results from fringe-fitting

Bright calibrator scan (polconverted)

Mk4/DiFX fourfit 3.21 rev 2936 3C446.1KZMCC, 303-1530, VY
l43 WETTZ13S - RAEGYEB, fgroup X, pol LL+RR
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-6.8

22:147

0:0

33

72

X18LL

X18LL

6584.40

-70.6

11.2

259.6

0/115

64.2

64.2

-5.5

-5.5

-86:25

0:0

29

68

X19LL

X19LL

6680.40

-54.4

9.9

259.3

0/115

64.5

64.5

-5.7

-5.7

-141:-150

0:0

22

51

X20LL

X20LL

6744.40

-51.2

9.0

259.5

0/115

62.8

62.8

-6.7

-6.7

-167:-24

0:0

15

63

X21LL

X21LL

6808.40

-38.0

7.4

258.9

0/115

68.7

68.7

-5.0

-5.0

130:102

0:0

16

65

X22LL

X22LL

6840.40

-31.5

5.6

259.4

0/115

65.6

65.6

-3.8

-3.8

80:148

0:0

8

48

X23LL

X23LL

10232.40

-76.2

3.9

258.3

0/115

46.7

46.7

3.0

3.0

178:71

0:0

12

51

X24LL

X24LL

10264.40

-72.8

5.4

259.1

0/115

39.9

39.9

2.0

2.0

-137:31

0:0

10

60

X25LL

X25LL

10296.40

-61.2

6.0

259.0

0/115

41.7

41.7

2.7

2.7

-72:-4

0:0

9

62

X26LL

X26LL

10424.40

-43.9

5.8

259.2

0/115

38.3

38.3

1.7

1.7

-30:-116

0:0

6

65

X27LL

X27LL

10520.40

-59.3

5.4

259.5

0/115

37.7

37.7

2.9

2.9

-58:140

0:0

6

72

X28LL

X28LL

10584.40

-60.3

4.0

259.4

0/115

37.2

37.3

3.1

3.1

177:60

0:0

6

89

X29LL

X29LL

10648.40

-59.7

4.0

259.3

0/115

40.1

40.1

4.0

4.0

19:-27

0:0

6

97

X30LL

Tracks

X30LL

Tracks

10680.40

-44.6

2.6

259.0

0/115

43.8

43.8

3.9

3.9

87:-79

0:0

4

67

X31LL

X31LL

All

-61.0

10.7

259.5

Group delay (usec)(sbd)
Sband delay (usec)
Phase delay (usec)
Delay rate (us/s)
Total phase (deg)

2.33480430740E+03
2.33480768372E+03
2.33478826100E+03
-2.90733725819E-01

109.3

Apriori delay (usec)
Apriori clock (usec)
Apriori clockrate (us/s)
Apriori rate (us/s)
Apriori accel (us/s/s)

2.33478828922E+03
-1.2445707E+01
-3.3720799E-07

-2.90733864944E-01
-1.34952810813E-05

Resid mbdelay (usec)
Resid sbdelay (usec)
Resid phdelay (usec)
Resid rate (us/s)
Resid phase (deg)

-1.52318E-02
1.93945E-02

-2.82219E-05
1.39125E-07

204.5

+/-
+/-
+/-
+/-
+/-

4.3E-07
2.9E-05
8.8E-08
1.3E-09

0.8

RMS Theor. Amplitude 10.293 +/- 0.017 Pcal mode: MULTITONE,  MULTITONE PC period (AP’s) 1,  1 dTEC +/-  0.008
ph/seg (deg) 3.0 0.3 Search (256X1024) 9.870 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -2.000    2.000
amp/seg (%) 2.2 0.4 Interp. 0.000 Bits/sample: 2x2 SampCntNorm: disabled mb window (us)   -0.016    0.016
ph/frq (deg) 22.1 0.5 Inc. seg. avg. 10.088 Sample rate(MSamp/s): 64 dr window (ns/s)   -0.083    0.083
amp/frq (%) 89.7 0.9 Inc. frq. avg. 10.690 Data rate(Mb/s): 8192 nlags: 256 t_cohere infinite ion window (TEC)  -88.00    88.00
V: az 122.7  el 19.2  pa -33.4 Y: az 107.7  el 12.6  pa -46.5 u,v (fr/asec) 115.973  71.836 simultaneous interpolator
Control file: ../cf_ev0303_PI    Input file: /gpfs/cdata/2020/ev0303/corr-polconv/ev0303-250_PC_r0/DiFX/1234/303-1530/VY..1KZMCC    Output file: Suppressed by test mode
Samplers: abcdefgh ijklmnop qrstuvwx yzABCDEF 
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Calibration and fringe-fitting (ev0303) Results from fringe-fitting

Short scan (pseudo Stokes I )

Mk4/DiFX fourfit 3.21 rev 2936 0743+277.1KW46W, 303-1019, VY
l43 WETTZ13S - RAEGYEB, fgroup X, pol Ixy

8

35.9
19.945

1.469
-172.7

0.0e+00

0.012450
0.011712

0.002658
 12.598

6000.0000
1.000

EV0303
16383

2020:303
101938.00
101958.00
101948.00

2021:064:162956
2021:068:175111
2021:007:111316

07h46m40.432308s
+27˚34’59.047199"

Fringe quality

SNR
Int time
Amp
Phase
PFD
Delays (us)
SBD
MBD
Fringe rate (Hz)

Ion TEC 
Ref freq (MHz)

AP (sec)

Exp.
Exper #
Yr:day
Start
Stop
FRT
Corr/FF/build

RA & Dec (J2000)

Amp. and Phase vs. time for each freq., 7 segs, 3 APs / seg (3.00 sec / seg.), time ticks 5 sec

U
Validity

L

V Y

3032.40 Freq (MHz)

54.3 Phase

0.8 Ampl.

258.4 Sbd box

0/20 APs usedU/L

91.2 PC X delays (ns)V

107.5 PC Y delays (ns)V

-45.2 PC X delays (ns)Y

-55.6 PC Y delays (ns)Y

-18:18 PC phaseV:Y

-123:-26 Manl PCV:Y

PC ampV 171

49Y

3064.40

-118.8

1.2

258.9

0/20

88.6

106.4

-22.8

-52.6

7:55

-130:22

163

56

3096.40

-148.5

1.3

258.5

0/20

85.8

104.2

-28.0

-46.3

56:31

-130:54

147

90

3224.40

129.8

1.3

259.3

0/20

83.6

102.0

-53.6

-43.1

23:47

-130:30

152

103

3320.40

103.4

0.7

257.9

0/20

83.3

102.2

-34.9

-3.8

-61:-108

-132:-57

118

57

3384.40

-170.2

1.5

259.6

0/20

83.0

100.8

-35.9

-33.3

135:-28

-130:-19

106

112

3448.40

-162.0

1.9

258.9

0/20

85.5

103.8

-45.4

-36.1

-39:31

-131:-13

98

57

3480.40

-150.8

1.3

259.6

0/20

83.4

100.7

-29.2

-29.7

47:37

-134:-1

81

89

5272.40

-178.8

1.1

257.4

0/20

53.1

68.8

-8.6

-7.8

147:18

-130:8

70

162

5304.40

-173.2

1.7

258.8

0/20

44.2

63.9

-9.5

-8.7

-75:117

-138:-1

70

181

5336.40

-175.3

1.9

258.7

0/20

45.4

63.8

-10.2

-9.4

94:-142

-142:5

68

183

5464.40

-164.2

2.2

258.4

0/20

42.4

61.2

-10.9

-9.6

139:-30

-138:2

91

165

5560.40

-165.0

2.4

258.8

0/20

40.9

61.6

-10.4

-10.7

25:-31

-133:0

89

131

5624.40

-172.0

2.0

258.4

0/20

43.1

60.9

-11.8

-11.0

63:-148

-137:-6

93

172

5688.40

175.4

2.0

258.7

0/20

44.5

64.1

-9.6

-8.9

81:90

-134:-14

76

165

5720.40

179.9

1.6

259.1

0/20

45.6

61.6

-9.0

-8.2

-103:-168

-138:-10

60

120

6392.40

173.7

1.5

257.7

0/20

73.7

102.9

-3.6

-4.3

137:-30

-126:19

44

58

6424.40

-167.6

1.7

258.0

0/20

68.2

99.1

-5.7

-4.7

64:26

-121:20

45

74

6456.40

-164.0

1.7

258.5

0/20

66.7

97.9

-7.1

-3.2

13:85

-127:20

40

75

6584.40

-171.8

2.1

258.9

0/20

64.2

95.9

-5.8

-5.7

-110:-29

-124:9

41

76

6680.40

-173.9

2.0

259.1

0/20

64.5

95.1

-5.8

-5.4

-151:164

-132:-4

32

55

6744.40

-162.0

1.8

258.7

0/20

62.8

96.4

-6.8

-6.0

180:-65

-128:-8

32

69

6808.40

-178.8

1.8

258.1

0/20

68.7

97.9

-5.3

-5.2

121:65

-131:-21

31

71

6840.40

-168.4

1.1

258.5

0/20

65.5

98.6

-4.1

-4.5

72:114

-132:-18

25

50

10232.40

-177.3

0.9

257.5

0/20

46.7

75.7

2.5

3.2

35:-139

-138:11

7

56

10264.40

-172.4

1.9

258.1

0/20

41.7

71.8

2.2

2.8

102:-176

-141:8

7

68

10296.40

-168.8

2.0

258.3

0/20

41.8

68.0

2.5

2.6

-157:150

-141:1

5

67

10424.40

-171.5

1.6

259.3

0/20

37.8

64.7

1.5

3.3

-4:48

-136:-19

5

68

10520.40

-179.3

1.4

258.4

0/20

37.4

65.4

2.9

2.6

42:-48

-126:-1

4

78

10584.40

-177.3

1.0

258.4

0/20

37.5

66.8

2.6

3.4

-17:-124

-127:3

3

106

10648.40

-178.0

1.3

258.7

0/20

40.2

68.9

3.9

4.5

-135:154

-124:-2

3

106

10680.40

-166.3

1.1

258.5

0/20

43.7

70.7

3.7

5.1

-32:103

-128:-5

2

74

All

-172.7

1.5

258.6

Group delay (usec)(sbd)
Sband delay (usec)
Phase delay (usec)
Delay rate (us/s)
Total phase (deg)

-2.94069240055E+03
-2.94069166353E+03
-2.94070419297E+03

1.00403719578E-01
-56.8

Apriori delay (usec)
Apriori clock (usec)
Apriori clockrate (us/s)
Apriori rate (us/s)
Apriori accel (us/s/s)

-2.94070411303E+03
-1.2439401E+01
-3.3720799E-07

1.00403276578E-01
2.11339265446E-05

Resid mbdelay (usec)
Resid sbdelay (usec)
Resid phdelay (usec)
Resid rate (us/s)
Resid phase (deg)

1.17125E-02
1.24495E-02

-7.99318E-05
4.43000E-07

-172.7

+/-
+/-
+/-
+/-
+/-

4.3E-06
4.8E-04
1.5E-06
1.3E-07

10.3

RMS Theor. Amplitude 1.469 +/- 0.041 Pcal mode: MULTITONE,  MULTITONE PC period (AP’s) 1,  1 dTEC +/-  0.112
ph/seg (deg) 3.4 4.2 Search (64X1024) 1.433 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -2.000    2.000
amp/seg (%) 6.7 7.4 Interp. 0.000 Bits/sample: 2x2 SampCntNorm: disabled mb window (us)   -0.016    0.016
ph/frq (deg) 33.2 9.0 Inc. seg. avg. 1.447 Sample rate(MSamp/s): 64 dr window (ns/s)   -0.083    0.083
amp/frq (%) 30.3 15.8 Inc. frq. avg. 1.539 Data rate(Mb/s): 8192 nlags: 256 t_cohere infinite ion window (TEC)  -88.00    88.00
V: az 287.9  el 21.3  pa 44.6 Y: az 282.0  el 30.1  pa 57.0 u,v (fr/asec) -44.381  118.713 simultaneous interpolator
Control file: ../cf_ev0303_PI.old    Input file: /gpfs/cdata/2020/ev0303/correlation/1234-noOn/303-1019//VY..1KW46W    Output file: Suppressed by test mode
Samplers: abcdefgh ijklmnop qrstuvwx yzABCDEF 
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Calibration and fringe-fitting (ev0303) Results from fringe-fitting

Short scan (polconverted)

Mk4/DiFX fourfit 3.21 rev 2936 0743+277.1KZM5K, 303-1019, VY
l43 WETTZ13S - RAEGYEB, fgroup X, pol LL+RR

7

41.3
19.945

1.692
-168.9

0.0e+00

0.013334
0.011711

0.002654
 12.635

6000.0000
1.000

EV0303
16383

2020:303
101938.00
101958.00
101948.00

2021:068:230306
2021:070:163834
2021:070:103724

07h46m40.432308s
+27˚34’59.047199"

Fringe quality

SNR
Int time
Amp
Phase
PFD
Delays (us)
SBD
MBD
Fringe rate (Hz)

Ion TEC 
Ref freq (MHz)

AP (sec)

Exp.
Exper #
Yr:day
Start
Stop
FRT
Corr/FF/build

RA & Dec (J2000)

Amp. and Phase vs. time for each freq., 7 segs, 3 APs / seg (3.00 sec / seg.), time ticks 5 sec

U
Validity

L

V Y

3032.40 Freq (MHz)

139.6 Phase

1.2 Ampl.

258.4 Sbd box

0/20 APs usedU/L

91.2 PC L delays (ns)V

91.2 PC R delays (ns)V

-45.2 PC L delays (ns)Y

-45.2 PC R delays (ns)Y

23:18 PC phaseV:Y

0:0 Manl PCV:Y

PC ampV 168

49Y

X00LL Chan ids
V

X00LL Chan ids
Y

3064.40

179.3

1.3

258.5

0/20

88.6

88.6

-22.8

-22.8

-112:55

0:0

149

56

X01LL

X01LL

3096.40

161.1

1.1

258.9

0/20

85.8

85.8

-28.0

-28.0

153:31

0:0

150

90

X02LL

X02LL

3224.40

91.6

1.4

259.7

0/20

83.6

83.6

-53.6

-53.6

-104:47

0:0

153

103

X03LL

X03LL

3320.40

-154.7

1.7

259.1

0/20

83.3

83.3

-34.9

-34.9

90:-108

0:0

110

57

X04LL

X04LL

3384.40

-167.4

3.4

483.8

0/20

83.0

83.0

-35.9

-35.9

-10:-28

0:0

99

112

X05LL

X05LL

3448.40

-145.9

6.4

259.0

0/20

85.5

85.5

-45.4

-45.4

-133:31

0:0

98

57

X06LL

X06LL

3480.40

-152.0

3.6

305.4

0/20

83.4

83.4

-29.2

-29.2

154:37

0:0

83

89

X07LL

X07LL

5272.40

170.7

1.0

257.6

0/20

53.1

53.1

-8.6

-8.6

-155:18

0:0

66

162

X08LL

X08LL

5304.40

-155.9

1.6

259.3

0/20

44.2

44.2

-9.5

-9.5

12:117

0:0

59

181

X09LL

X09LL

5336.40

177.3

1.9

259.1

0/20

45.4

45.4

-10.2

-10.2

-148:-142

0:0

60

183

X10LL

X10LL

5464.40

-166.8

2.0

258.8

0/20

42.4

42.4

-10.9

-10.9

57:-30

0:0

81

165

X11LL

X11LL

5560.40

-178.0

2.3

259.2

0/20

40.9

40.9

-10.4

-10.4

78:-31

0:0

72

131

X12LL

X12LL

5624.40

-170.4

1.8

258.2

0/20

43.1

43.1

-11.8

-11.8

-168:-148

0:0

76

172

X13LL

X13LL

5688.40

-163.4

2.0

258.5

0/20

44.5

44.5

-9.6

-9.6

-57:90

0:0

65

165

X14LL

X14LL

5720.40

-174.6

1.4

259.2

0/20

45.6

45.6

-9.0

-9.0

135:-168

0:0

51

120

X15LL

X15LL

6392.40

156.5

1.5

257.7

0/20

73.7

73.7

-3.6

-3.6

64:-30

0:0

35

58

X16LL

X16LL

6424.40

178.1

1.6

257.8

0/20

68.2

68.2

-5.7

-5.7

-16:26

0:0

34

74

X17LL

X17LL

6456.40

174.0

1.8

258.5

0/20

66.7

66.7

-7.1

-7.1

-73:85

0:0

32

75

X18LL

X18LL

6584.40

-178.5

2.2

259.1

0/20

64.2

64.2

-5.8

-5.8

179:-29

0:0

28

76

X19LL

X19LL

6680.40

-167.6

2.1

259.0

0/20

64.5

64.5

-5.8

-5.8

125:164

0:0

21

55

X20LL

X20LL

6744.40

-145.6

1.8

258.7

0/20

62.8

62.8

-6.8

-6.8

99:-65

0:0

15

69

X21LL

X21LL

6808.40

-157.3

1.6

257.8

0/20

68.7

68.7

-5.3

-5.3

36:65

0:0

16

71

X22LL

X22LL

6840.40

-133.8

1.0

259.1

0/20

65.5

65.5

-4.1

-4.1

-14:114

0:0

8

50

X23LL

X23LL

10232.40

179.8

0.9

257.6

0/20

46.6

46.7

2.5

2.5

-133:-139

0:0

11

56

X24LL

X24LL

10264.40

-175.8

1.8

258.4

0/20

41.6

41.7

2.2

2.2

-86:-176

0:0

10

68

X25LL

X25LL

10296.40

-165.3

1.8

258.2

0/20

41.8

41.8

2.5

2.5

-22:150

0:0

9

67

X26LL

X26LL

10424.40

-146.4

1.6

259.2

0/20

37.7

37.8

1.5

1.5

19:48

0:0

6

68

X27LL

X27LL

10520.40

-176.1

1.3

258.5

0/20

37.4

37.4

2.9

2.9

-7:-48

0:0

5

78

X28LL

X28LL

10584.40

-173.1

1.0

258.3

0/20

37.5

37.5

2.6

2.6

-131:-124

0:0

5

106

X29LL

X29LL

10648.40

-170.9

1.1

258.4

0/20

40.2

40.2

3.9

3.9

71:154

0:0

5

106

X30LL

Tracks

X30LL

Tracks

10680.40

-162.3

0.8

258.9

0/20

43.7

43.7

3.7

3.7

139:103

0:0

4

74

X31LL

X31LL

All

-168.9

1.8

258.7

Group delay (usec)(sbd)
Sband delay (usec)
Phase delay (usec)
Delay rate (us/s)
Total phase (deg)

-2.94069240154E+03
-2.94069077903E+03
-2.94070419124E+03

1.00403718911E-01
-53.1

Apriori delay (usec)
Apriori clock (usec)
Apriori clockrate (us/s)
Apriori rate (us/s)
Apriori accel (us/s/s)

-2.94070411303E+03
-1.2439401E+01
-3.3720799E-07

1.00403276578E-01
2.11339265446E-05

Resid mbdelay (usec)
Resid sbdelay (usec)
Resid phdelay (usec)
Resid rate (us/s)
Resid phase (deg)

1.17115E-02
1.33340E-02

-7.82091E-05
4.42333E-07

-168.9

+/-
+/-
+/-
+/-
+/-

4.4E-06
4.2E-04
1.3E-06
1.1E-07

9.4

RMS Theor. Amplitude 1.692 +/- 0.041 Pcal mode: MULTITONE,  MULTITONE PC period (AP’s) 1,  1 dTEC +/-  0.097
ph/seg (deg) 6.5 3.7 Search (64X1024) 1.661 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -2.000    2.000
amp/seg (%) 8.2 6.4 Interp. 0.000 Bits/sample: 2x2 SampCntNorm: disabled mb window (us)   -0.016    0.016
ph/frq (deg) 25.8 7.8 Inc. seg. avg. 1.687 Sample rate(MSamp/s): 64 dr window (ns/s)   -0.083    0.083
amp/frq (%) 61.4 13.7 Inc. frq. avg. 1.791 Data rate(Mb/s): 8192 nlags: 256 t_cohere infinite ion window (TEC)  -88.00    88.00
V: az 287.9  el 21.3  pa 44.6 Y: az 282.0  el 30.1  pa 57.0 u,v (fr/asec) -44.381  118.713 simultaneous interpolator
Control file: ../cf_ev0303_PI    Input file: /gpfs/cdata/2020/ev0303/corr-polconv/ev0303-250_PC_r0/DiFX/1234/303-1019//VY..1KZM5K    Output file: Suppressed by test mode
Samplers: abcdefgh ijklmnop qrstuvwx yzABCDEF 
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Calibration and fringe-fitting (ev0303) Results from fringe-fitting

...shorter... (pseudo Stokes I )

Mk4/DiFX fourfit 3.21 rev 2936 1514+197.1KW4A4, 303-1230, VY
l43 WETTZ13S - RAEGYEB, fgroup X, pol Ixy

9

29.2
14.852

1.384
178.8

0.0e+00

0.013956
0.013410

0.000818
  9.563

6000.0000
1.000

EV0303
16383

2020:303
123045.00
123100.00
123052.00

2021:064:213637
2021:068:175249
2021:007:111316

15h16m56.796162s
+19˚32’12.992001"

Fringe quality

SNR
Int time
Amp
Phase
PFD
Delays (us)
SBD
MBD
Fringe rate (Hz)

Ion TEC 
Ref freq (MHz)

AP (sec)

Exp.
Exper #
Yr:day
Start
Stop
FRT
Corr/FF/build

RA & Dec (J2000)

Amp. and Phase vs. time for each freq., 8 segs, 2 APs / seg (2.00 sec / seg.), time ticks 5 sec

U
Validity

L

V Y

3032.40 Freq (MHz)

-94.1 Phase

0.9 Ampl.

258.6 Sbd box

0/15 APs usedU/L

91.2 PC X delays (ns)V

107.6 PC Y delays (ns)V

-82.6 PC X delays (ns)Y

-51.7 PC Y delays (ns)Y

-65:26 PC phaseV:Y

-123:-26 Manl PCV:Y

PC ampV 177

51Y

3064.40

-161.9

1.1

259.2

0/15

88.7

106.4

-24.0

-45.4

-40:-45

-130:22

170

83

3096.40

179.1

1.2

259.0

0/15

85.8

104.3

-30.6

-28.0

8:-82

-130:54

153

98

3224.40

126.0

0.7

32.1

0/15

83.6

102.1

-30.9

-30.3

-25:43

-130:30

166

53

3320.40

-151.0

0.9

260.3

0/15

83.3

102.2

-83.9

-48.4

-109:-116

-132:-57

124

52

3384.40

-174.2

1.1

259.8

0/15

83.0

100.8

-39.8

-38.9

86:-162

-130:-19

116

119

3448.40

151.9

1.4

259.3

0/15

85.6

103.3

-36.5

-32.3

-89:-86

-131:-13

102

62

3480.40

142.2

1.0

260.2

0/15

83.4

100.6

-29.2

-27.5

-1:-82

-134:-1

85

84

5272.40

177.8

1.0

257.6

0/15

53.1

68.9

-8.5

-7.8

142:-147

-130:8

69

169

5304.40

174.7

1.7

258.1

0/15

43.8

63.9

-9.3

-8.4

-80:-48

-138:-1

70

184

5336.40

176.4

1.8

257.9

0/15

45.4

63.8

-10.0

-9.1

88:52

-142:5

67

190

5464.40

-177.4

1.6

258.8

0/15

42.4

61.3

-10.8

-9.9

133:159

-138:2

91

165

5560.40

167.9

1.8

258.6

0/15

41.0

61.7

-10.3

-10.5

18:155

-133:0

88

132

5624.40

-174.9

1.7

259.1

0/15

43.2

61.0

-11.7

-11.1

56:35

-137:-6

92

176

5688.40

178.4

1.6

258.9

0/15

44.5

64.2

-9.3

-8.7

74:-89

-134:-14

75

164

5720.40

160.0

1.5

258.8

0/15

45.8

61.5

-8.9

-8.0

-110:12

-138:-10

59

122

6392.40

-168.7

1.0

257.8

0/15

73.8

103.6

-4.2

-4.3

162:94

-126:19

44

59

6424.40

173.1

1.2

257.8

0/15

68.2

99.3

-5.6

-4.8

92:152

-121:20

44

74

6456.40

178.8

1.5

258.6

0/15

66.8

97.4

-7.5

-3.3

41:-152

-127:20

38

83

6584.40

-177.8

1.7

258.8

0/15

64.1

95.9

-5.8

-5.4

-82:91

-124:9

39

77

6680.40

178.6

1.5

258.4

0/15

64.6

95.4

-5.8

-5.2

-123:-80

-132:-4

32

57

6744.40

-174.1

2.1

258.5

0/15

62.8

96.5

-6.9

-6.1

-154:48

-128:-8

32

71

6808.40

-172.3

1.5

258.7

0/15

68.7

98.0

-5.2

-5.0

146:176

-131:-21

30

74

6840.40

172.0

0.7

452.7

0/15

65.5

98.7

-3.9

-4.4

97:-136

-132:-18

25

57

10232.40

-169.1

0.7

232.3

0/15

46.7

76.2

3.0

3.3

-3:-148

-138:11

6

59

10264.40

-179.8

1.9

257.9

0/15

39.3

71.1

1.8

2.8

61:174

-141:8

6

69

10296.40

172.3

2.2

258.5

0/15

41.9

68.0

2.8

2.7

161:141

-141:1

5

71

10424.40

169.0

1.7

259.1

0/15

37.6

65.9

1.5

3.4

-45:33

-136:-19

5

74

10520.40

176.7

1.1

258.8

0/15

37.6

66.5

2.9

2.7

9:-67

-126:-1

4

81

10584.40

-173.7

1.5

258.9

0/15

37.3

66.6

2.8

3.5

-59:-145

-127:3

3

96

10648.40

-175.8

1.5

259.4

0/15

40.1

69.3

3.9

4.5

-177:130

-124:-2

3

112

10680.40

-174.7

1.3

257.7

0/15

43.6

70.4

3.8

5.2

-81:79

-128:-5

1

78

All

178.8

1.4

258.8

Group delay (usec)(sbd)
Sband delay (usec)
Phase delay (usec)
Delay rate (us/s)
Total phase (deg)

-1.45957053314E+03
-1.45956998704E+03
-1.45958386024E+03
-2.83879312436E-01

-58.1

Apriori delay (usec)
Apriori clock (usec)
Apriori clockrate (us/s)
Apriori rate (us/s)
Apriori accel (us/s/s)

-1.45958394304E+03
-1.2442052E+01
-3.3720799E-07

-2.83879448769E-01
1.17055522352E-05

Resid mbdelay (usec)
Resid sbdelay (usec)
Resid phdelay (usec)
Resid rate (us/s)
Resid phase (deg)

1.34099E-02
1.39560E-02
8.27985E-05
1.36333E-07

178.8

+/-
+/-
+/-
+/-
+/-

5.3E-06
5.9E-04
1.8E-06
2.1E-07

13.7

RMS Theor. Amplitude 1.384 +/- 0.047 Pcal mode: MULTITONE,  MULTITONE PC period (AP’s) 1,  1 dTEC +/-  0.149
ph/seg (deg) 4.9 5.6 Search (32X1024) 1.289 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -2.000    2.000
amp/seg (%) 11.2 9.7 Interp. 0.000 Bits/sample: 2x2 SampCntNorm: disabled mb window (us)   -0.016    0.016
ph/frq (deg) 22.4 11.1 Inc. seg. avg. 1.316 Sample rate(MSamp/s): 64 dr window (ns/s)   -0.083    0.083
amp/frq (%) 28.5 19.4 Inc. frq. avg. 1.353 Data rate(Mb/s): 8192 nlags: 256 t_cohere infinite ion window (TEC)  -88.00    88.00
V: az 197.3  el 59.4  pa 12.2 Y: az 162.7  el 68.2  pa -13.4 u,v (fr/asec) 120.497  84.361 simultaneous interpolator
Control file: ../cf_ev0303_PI.old    Input file: /gpfs/cdata/2020/ev0303/correlation/1234-noOn/303-1230//VY..1KW4A4    Output file: Suppressed by test mode
Samplers: abcdefgh ijklmnop qrstuvwx yzABCDEF 
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Calibration and fringe-fitting (ev0303) Results from fringe-fitting

...shorter... (polconverted)

Mk4/DiFX fourfit 3.21 rev 2936 1514+197.1KZM8S, 303-1230, VY
l43 WETTZ13S - RAEGYEB, fgroup X, pol LL+RR

9

28.2
14.852

1.339
-154.0

0.0e+00

0.008287
0.013396

0.002446
  8.847

6000.0000
1.000

EV0303
16383

2020:303
123045.00
123100.00
123052.00

2021:068:231359
2021:070:164333
2021:070:103724

15h16m56.796162s
+19˚32’12.992001"

Fringe quality

SNR
Int time
Amp
Phase
PFD
Delays (us)
SBD
MBD
Fringe rate (Hz)

Ion TEC 
Ref freq (MHz)

AP (sec)

Exp.
Exper #
Yr:day
Start
Stop
FRT
Corr/FF/build

RA & Dec (J2000)

Amp. and Phase vs. time for each freq., 8 segs, 2 APs / seg (2.00 sec / seg.), time ticks 5 sec

U
Validity

L

V Y

3032.40 Freq (MHz)

63.1 Phase

1.0 Ampl.

67.9 Sbd box

0/15 APs usedU/L

91.2 PC L delays (ns)V

91.2 PC R delays (ns)V

17.4 PC L delays (ns)Y

17.4 PC R delays (ns)Y

-24:156 PC phaseV:Y

0:0 Manl PCV:Y

PC ampV 172

51Y

X00LL Chan ids
V

X00LL Chan ids
Y

3064.40

-176.3

1.3

257.0

0/15

88.7

88.7

-24.0

-24.0

-159:-45

0:0

153

83

X01LL

X01LL

3096.40

159.7

0.6

145.0

0/15

85.8

85.8

-30.6

-30.6

106:-82

0:0

155

98

X02LL

X02LL

3224.40

174.7

1.2

95.3

0/15

83.6

83.6

-30.9

-30.9

-151:43

0:0

161

53

X03LL

X03LL

3320.40

-149.9

1.0

364.8

0/15

83.3

83.3

16.1

16.1

42:86

0:0

118

52

X04LL

X04LL

3384.40

-153.8

3.0

53.7

0/15

83.0

83.0

-39.8

-39.8

-58:-162

0:0

112

119

X05LL

X05LL

3448.40

-123.7

4.2

422.5

0/15

85.6

85.6

-36.5

-36.5

179:-86

0:0

99

62

X06LL

X06LL

3480.40

-144.7

4.6

258.4

0/15

83.4

83.4

-29.2

-29.2

105:-82

0:0

85

84

X07LL

X07LL

5272.40

-155.2

0.8

4.4

0/15

53.1

53.1

-8.5

-8.5

-160:-147

0:0

65

169

X08LL

X08LL

5304.40

-147.9

1.4

257.8

0/15

43.8

43.8

-9.3

-9.3

5:-48

0:0

62

184

X09LL

X09LL

5336.40

-160.8

1.6

258.2

0/15

45.4

45.4

-10.0

-10.0

-154:52

0:0

59

190

X10LL

X10LL

5464.40

-147.0

1.5

259.2

0/15

42.4

42.4

-10.8

-10.8

51:159

0:0

80

165

X11LL

X11LL

5560.40

171.9

1.6

258.8

0/15

41.0

41.0

-10.3

-10.3

71:155

0:0

71

132

X12LL

X12LL

5624.40

-149.2

1.5

259.0

0/15

43.2

43.2

-11.7

-11.7

-175:35

0:0

74

176

X13LL

X13LL

5688.40

-142.5

1.5

258.8

0/15

44.5

44.5

-9.3

-9.3

-64:-89

0:0

64

164

X14LL

X14LL

5720.40

-158.5

0.9

257.9

0/15

45.8

45.8

-8.9

-8.9

128:12

0:0

50

122

X15LL

X15LL

6392.40

-152.9

0.9

258.2

0/15

73.8

73.8

-4.2

-4.2

92:94

0:0

34

59

X16LL

X16LL

6424.40

177.2

1.0

257.5

0/15

68.2

68.2

-5.6

-5.6

11:152

0:0

33

74

X17LL

X17LL

6456.40

-172.7

1.1

259.3

0/15

66.8

66.8

-7.5

-7.5

-46:-152

0:0

31

83

X18LL

X18LL

6584.40

-166.8

1.7

259.1

0/15

64.1

64.1

-5.8

-5.8

-153:91

0:0

28

77

X19LL

X19LL

6680.40

-157.9

1.4

258.4

0/15

64.6

64.6

-5.8

-5.8

151:-80

0:0

20

57

X20LL

X20LL

6744.40

-146.8

1.7

258.8

0/15

62.8

62.8

-6.9

-6.9

125:48

0:0

14

71

X21LL

X21LL

6808.40

-138.9

1.5

258.5

0/15

68.7

68.7

-5.2

-5.2

62:176

0:0

16

74

X22LL

X22LL

6840.40

-127.2

0.3

221.4

0/15

65.5

65.5

-3.9

-3.9

12:-136

0:0

8

57

X23LL

X23LL

10232.40

-142.6

0.5

48.1

0/15

46.7

46.7

3.0

3.0

-174:-148

0:0

10

59

X24LL

X24LL

10264.40

-169.9

1.5

257.6

0/15

39.3

39.3

1.8

1.8

-125:174

0:0

9

69

X25LL

X25LL

10296.40

-169.5

1.8

258.5

0/15

41.9

41.9

2.8

2.8

-63:141

0:0

8

71

X26LL

X26LL

10424.40

-138.2

1.4

259.0

0/15

37.7

37.6

1.5

1.5

-24:33

0:0

5

74

X27LL

X27LL

10520.40

-149.2

0.9

328.5

0/15

37.6

37.6

2.9

2.9

-48:-67

0:0

5

81

X28LL

X28LL

10584.40

-146.1

1.0

258.8

0/15

37.3

37.3

2.8

2.8

-173:-145

0:0

5

96

X29LL

X29LL

10648.40

-151.0

1.3

259.3

0/15

40.1

40.1

3.9

3.9

29:130

0:0

5

112

X30LL

Tracks

X30LL

Tracks

10680.40

-139.1

1.1

257.6

0/15

43.7

43.6

3.8

3.8

97:79

0:0

4

78

X31LL

X31LL

All

-154.0

1.4

258.1

Group delay (usec)(sbd)
Sband delay (usec)
Phase delay (usec)
Delay rate (us/s)
Total phase (deg)

-1.45957054709E+03
-1.45957565554E+03
-1.45958401434E+03
-2.83879041102E-01

-31.0

Apriori delay (usec)
Apriori clock (usec)
Apriori clockrate (us/s)
Apriori rate (us/s)
Apriori accel (us/s/s)

-1.45958394304E+03
-1.2442052E+01
-3.3720799E-07

-2.83879448769E-01
1.17055522352E-05

Resid mbdelay (usec)
Resid sbdelay (usec)
Resid phdelay (usec)
Resid rate (us/s)
Resid phase (deg)

1.33960E-02
8.28750E-03

-7.12946E-05
4.07667E-07

-154.0

+/-
+/-
+/-
+/-
+/-

6.0E-06
6.1E-04
1.9E-06
2.2E-07

13.7

RMS Theor. Amplitude 1.339 +/- 0.047 Pcal mode: MULTITONE,  MULTITONE PC period (AP’s) 1,  1 dTEC +/-  0.139
ph/seg (deg) 4.8 5.7 Search (32X1024) 1.335 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -2.000    2.000
amp/seg (%) 20.8 10.0 Interp. 0.000 Bits/sample: 2x2 SampCntNorm: disabled mb window (us)   -0.016    0.016
ph/frq (deg) 31.7 11.5 Inc. seg. avg. 1.337 Sample rate(MSamp/s): 64 dr window (ns/s)   -0.083    0.083
amp/frq (%) 67.0 20.0 Inc. frq. avg. 1.431 Data rate(Mb/s): 8192 nlags: 256 t_cohere infinite ion window (TEC)  -88.00    88.00
V: az 197.3  el 59.4  pa 12.2 Y: az 162.7  el 68.2  pa -13.4 u,v (fr/asec) 120.497  84.361 simultaneous interpolator
Control file: ../cf_ev0303_PI    Input file: /gpfs/cdata/2020/ev0303/corr-polconv/ev0303-250_PC_r0/DiFX/1234/303-1230//VY..1KZM8S    Output file: Suppressed by test mode
Samplers: abcdefgh ijklmnop qrstuvwx yzABCDEF 
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Calibration and fringe-fitting (ev0303) Results from fringe-fitting

...the shortest (pseudo Stokes I )

Mk4/DiFX fourfit 3.21 rev 2936 2309+454.1KW4DH, 303-1522, VY
l43 WETTZ13S - RAEGYEB, fgroup X, pol Ixy

9

40.1
9.340
2.398
133.4

0.0e+00

0.018423
-0.015074

0.000964
  0.495

6000.0000
1.000

EV0303
16383

2020:303
152228.00
152238.00
152233.00

2021:065:011531
2021:068:175414
2021:007:111316

23h11m47.408970s
+45˚43’56.016602"

Fringe quality

SNR
Int time
Amp
Phase
PFD
Delays (us)
SBD
MBD
Fringe rate (Hz)

Ion TEC 
Ref freq (MHz)

AP (sec)

Exp.
Exper #
Yr:day
Start
Stop
FRT
Corr/FF/build

RA & Dec (J2000)

Amp. and Phase vs. time for each freq., 10 segs, 1 APs / seg (1.00 sec / seg.), time ticks 2 sec

U
Validity

L

V Y

3032.40 Freq (MHz)

-127.6 Phase

1.8 Ampl.

259.6 Sbd box

0/10 APs usedU/L

91.2 PC X delays (ns)V

123.9 PC Y delays (ns)V

-70.7 PC X delays (ns)Y

-62.0 PC Y delays (ns)Y

-122:-70 PC phaseV:Y

-123:-26 Manl PCV:Y

PC ampV 105

76Y

3064.40

-144.6

1.1

259.7

0/10

88.7

106.3

-35.7

-38.2

-79:-119

-130:22

165

90

3096.40

-140.4

2.0

259.4

0/10

85.8

104.2

-35.0

-27.0

-31:-152

-130:54

150

69

3224.40

-123.8

1.9

260.1

0/10

83.5

102.2

-42.8

-43.9

-64:-38

-130:30

155

145

3320.40

-125.0

2.5

259.8

0/10

83.3

102.2

-19.9

-49.0

-147:120

-132:-57

127

50

3384.40

-134.2

2.5

260.6

0/10

82.9

100.8

-30.4

-28.4

48:142

-130:-19

116

77

3448.40

-132.7

3.4

259.9

0/10

85.6

103.7

-40.7

-38.2

-126:-162

-131:-13

105

66

3480.40

-133.0

2.6

260.6

0/10

83.4

100.7

-33.1

-32.7

-40:-147

-134:-1

82

81

5272.40

-136.3

2.2

258.6

0/10

53.1

68.8

-8.5

-7.7

170:98

-130:8

76

163

5304.40

-126.8

2.2

259.4

0/10

43.9

63.9

-9.2

-8.4

-52:-165

-138:-1

77

180

5336.40

-141.0

2.9

259.2

0/10

45.5

63.8

-10.0

-9.2

117:-66

-142:5

74

186

5464.40

-139.1

2.9

259.4

0/10

42.4

61.3

-10.5

-9.5

162:37

-138:2

101

172

5560.40

-127.2

2.7

259.8

0/10

40.9

61.6

-10.2

-10.5

47:29

-133:0

99

111

5624.40

-131.4

2.9

259.3

0/10

43.4

61.0

-11.7

-10.8

85:-92

-137:-6

104

175

5688.40

-131.7

4.0

259.2

0/10

44.5

64.2

-9.5

-8.7

103:141

-134:-14

86

167

5720.40

-139.7

2.5

259.7

0/10

45.8

61.4

-8.8

-8.0

-81:-120

-138:-10

68

130

6392.40

-121.8

1.9

257.9

0/10

73.7

103.1

-4.0

-4.4

-118:5

-126:19

50

57

6424.40

-131.4

2.6

258.4

0/10

68.2

99.2

-5.6

-4.7

170:60

-121:20

50

72

6456.40

-135.3

2.6

259.2

0/10

66.7

97.9

-6.8

-3.5

118:117

-127:20

44

76

6584.40

-140.3

2.5

259.7

0/10

64.2

96.2

-5.5

-5.4

-7:-5

-124:9

45

75

6680.40

-137.0

2.9

259.5

0/10

64.5

95.4

-5.7

-5.0

-46:180

-132:-4

36

56

6744.40

-122.8

2.4

259.8

0/10

62.8

96.5

-6.8

-6.1

-76:-54

-128:-8

36

69

6808.40

-115.1

2.3

258.8

0/10

68.7

97.9

-5.1

-4.9

-135:72

-131:-21

35

71

6840.40

-121.6

1.2

222.6

0/10

65.5

98.6

-3.8

-4.3

176:118

-132:-18

28

38

10232.40

-142.7

2.3

258.8

0/10

46.6

75.5

3.0

3.3

9:30

-138:11

8

57

10264.40

-128.0

2.1

258.8

0/10

39.9

71.4

1.9

3.2

73:-10

-141:8

8

68

10296.40

-131.5

3.0

259.0

0/10

41.6

68.1

2.6

2.8

176:-45

-141:1

6

69

10424.40

-125.5

2.5

258.7

0/10

38.0

64.5

1.6

3.6

-30:-157

-136:-19

6

71

10520.40

-123.4

2.5

259.6

0/10

37.6

66.0

2.9

2.7

22:100

-126:-1

5

81

10584.40

-137.1

1.9

259.7

0/10

37.4

66.6

3.0

3.6

-43:20

-127:3

4

110

10648.40

-138.7

2.4

259.0

0/10

40.4

69.5

3.9

4.6

-163:-67

-124:-2

3

110

10680.40

-139.8

1.2

258.6

0/10

43.7

70.6

3.9

5.3

-63:-120

-128:-5

2

75

All

-132.1

2.4

259.4

Group delay (usec)(sbd)
Sband delay (usec)
Phase delay (usec)
Delay rate (us/s)
Total phase (deg)

3.99632725963E+03
3.99632950744E+03
3.99631102276E+03
-1.66755273526E-01

314.7

Apriori delay (usec)
Apriori clock (usec)
Apriori clockrate (us/s)
Apriori rate (us/s)
Apriori accel (us/s/s)

3.99631108394E+03
-1.2445526E+01
-3.3720799E-07

-1.66755434193E-01
-1.26811051472E-05

Resid mbdelay (usec)
Resid sbdelay (usec)
Resid phdelay (usec)
Resid rate (us/s)
Resid phase (deg)

-1.50743E-02
1.84235E-02

-6.11761E-05
1.60667E-07

133.4

+/-
+/-
+/-
+/-
+/-

4.1E-06
4.3E-04
1.3E-06
2.3E-07

9.8

RMS Theor. Amplitude 2.398 +/- 0.060 Pcal mode: MULTITONE,  MULTITONE PC period (AP’s) 1,  1 dTEC +/-  0.104
ph/seg (deg) 2.6 4.5 Search (32X1024) 2.371 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -2.000    2.000
amp/seg (%) 6.7 7.9 Interp. 0.000 Bits/sample: 2x2 SampCntNorm: disabled mb window (us)   -0.016    0.016
ph/frq (deg) 7.5 8.1 Inc. seg. avg. 2.368 Sample rate(MSamp/s): 64 dr window (ns/s)   -0.083    0.083
amp/frq (%) 24.9 14.1 Inc. frq. avg. 2.366 Data rate(Mb/s): 8192 nlags: 256 t_cohere infinite ion window (TEC)  -88.00    88.00
V: az 68.0  el 46.5  pa -60.6 Y: az 54.9  el 32.4  pa -63.4 u,v (fr/asec) 95.253  -25.817 simultaneous interpolator
Control file: ../cf_ev0303_PI.old    Input file: /gpfs/cdata/2020/ev0303/correlation/1234-noOn/303-1522//VY..1KW4DH    Output file: Suppressed by test mode
Samplers: abcdefgh ijklmnop qrstuvwx yzABCDEF 
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Calibration and fringe-fitting (ev0303) Results from fringe-fitting

...the shortest (polconverted)

Mk4/DiFX fourfit 3.21 rev 2936 2309+454.1KZMC5, 303-1522, VY
l43 WETTZ13S - RAEGYEB, fgroup X, pol LL+RR

7

45.8
9.340
2.739
108.0

0.0e+00

0.019034
-0.015066

0.000392
  0.847

6000.0000
1.000

EV0303
16383

2020:303
152228.00
152238.00
152233.00

2021:068:232320
2021:069:135708
2021:007:111316

23h11m47.408970s
+45˚43’56.016602"

Fringe quality

SNR
Int time
Amp
Phase
PFD
Delays (us)
SBD
MBD
Fringe rate (Hz)

Ion TEC 
Ref freq (MHz)

AP (sec)

Exp.
Exper #
Yr:day
Start
Stop
FRT
Corr/FF/build

RA & Dec (J2000)

Amp. and Phase vs. time for each freq., 10 segs, 1 APs / seg (1.00 sec / seg.), time ticks 2 sec

U
Validity

L

V Y

3032.40 Freq (MHz)

-135.3 Phase

2.2 Ampl.

259.4 Sbd box

0/10 APs usedU/L

91.2 PC L delays (ns)V

91.2 PC R delays (ns)V

-70.7 PC L delays (ns)Y

-70.7 PC R delays (ns)Y

-64:-70 PC phaseV:Y

0:0 Manl PCV:Y

PC ampV 180

76Y

X00LL Chan ids
V

X00LL Chan ids
Y

3064.40

156.5

1.1

483.4

0/10

88.7

88.7

-35.7

-35.7

162:-119

0:0

161

90

X01LL

X01LL

3096.40

114.1

1.6

258.5

0/10

85.8

85.8

-35.0

-35.0

66:-152

0:0

158

69

X02LL

X02LL

3224.40

162.8

2.2

260.5

0/10

83.5

83.5

-42.8

-42.8

168:-38

0:0

166

145

X03LL

X03LL

3320.40

-92.5

2.2

259.1

0/10

83.3

83.3

-19.9

-19.9

1:120

0:0

124

50

X04LL

X04LL

3384.40

-138.1

7.2

260.6

0/10

82.9

82.9

-30.4

-30.4

-99:142

0:0

118

77

X05LL

X05LL

3448.40

-161.0

12.4

259.3

0/10

85.6

85.6

-40.7

-40.7

137:-162

0:0

106

66

X06LL

X06LL

3480.40

-156.8

6.8

260.1

0/10

83.4

83.4

-33.1

-33.1

64:-147

0:0

90

81

X07LL

X07LL

5272.40

180.0

2.1

258.6

0/10

53.1

53.1

-8.5

-8.5

-131:98

0:0

73

163

X08LL

X08LL

5304.40

-138.2

2.0

259.6

0/10

43.9

43.9

-9.2

-9.2

29:-165

0:0

69

180

X09LL

X09LL

5336.40

-174.9

2.6

259.5

0/10

45.5

45.5

-10.0

-10.0

-125:-66

0:0

67

186

X10LL

X10LL

5464.40

-167.4

2.6

260.0

0/10

42.4

42.4

-10.5

-10.5

80:37

0:0

91

172

X11LL

X11LL

5560.40

-162.2

2.6

259.9

0/10

40.9

40.9

-10.2

-10.2

100:29

0:0

82

111

X12LL

X12LL

5624.40

-160.3

2.9

259.1

0/10

43.4

43.4

-11.7

-11.7

-146:-92

0:0

85

175

X13LL

X13LL

5688.40

-140.2

3.9

259.0

0/10

44.5

44.5

-9.5

-9.5

-35:141

0:0

74

167

X14LL

X14LL

5720.40

-151.9

2.8

259.3

0/10

45.8

45.8

-8.8

-8.8

157:-120

0:0

58

130

X15LL

X15LL

6392.40

-171.5

1.9

257.7

0/10

73.7

73.7

-4.0

-4.0

170:5

0:0

40

57

X16LL

X16LL

6424.40

-172.4

2.7

258.2

0/10

68.2

68.2

-5.6

-5.6

90:60

0:0

39

72

X17LL

X17LL

6456.40

175.2

2.6

259.2

0/10

66.7

66.7

-6.8

-6.8

33:117

0:0

36

76

X18LL

X18LL

6584.40

-174.4

2.6

260.0

0/10

64.2

64.2

-5.5

-5.5

-74:-5

0:0

32

75

X19LL

X19LL

6680.40

-154.8

3.0

259.4

0/10

64.5

64.5

-5.7

-5.7

-129:180

0:0

24

56

X20LL

X20LL

6744.40

-145.9

2.6

260.0

0/10

62.8

62.8

-6.8

-6.8

-156:-54

0:0

17

69

X21LL

X21LL

6808.40

-122.9

2.3

258.7

0/10

68.7

68.7

-5.1

-5.1

142:72

0:0

18

71

X22LL

X22LL

6840.40

-114.0

1.3

222.9

0/10

65.5

65.5

-3.8

-3.8

92:118

0:0

9

38

X23LL

X23LL

10232.40

179.4

2.4

258.9

0/10

46.7

46.6

3.0

3.0

-159:30

0:0

13

57

X24LL

X24LL

10264.40

-164.8

2.0

259.1

0/10

39.9

39.9

1.9

1.9

-113:-10

0:0

11

68

X25LL

X25LL

10296.40

-158.2

2.8

259.0

0/10

41.7

41.6

2.6

2.6

-48:-45

0:0

10

69

X26LL

X26LL

10424.40

-131.6

2.6

258.6

0/10

38.0

38.0

1.6

1.6

-6:-157

0:0

7

71

X27LL

X27LL

10520.40

-152.6

2.4

259.8

0/10

37.6

37.6

2.9

2.9

-35:100

0:0

6

81

X28LL

X28LL

10584.40

-166.1

1.7

259.6

0/10

37.3

37.4

3.0

3.0

-159:20

0:0

6

110

X29LL

X29LL

10648.40

-159.5

2.1

259.0

0/10

40.3

40.4

3.9

3.9

44:-67

0:0

6

110

X30LL

Tracks

X30LL

Tracks

10680.40

-158.9

0.9

474.4

0/10

43.7

43.7

3.9

3.9

112:-120

0:0

5

75

X31LL

X31LL

All

-157.5

2.9

259.4

Group delay (usec)(sbd)
Sband delay (usec)
Phase delay (usec)
Delay rate (us/s)
Total phase (deg)

3.99632726752E+03
3.99633011844E+03
3.99631101101E+03
-1.66755368860E-01

289.3

Apriori delay (usec)
Apriori clock (usec)
Apriori clockrate (us/s)
Apriori rate (us/s)
Apriori accel (us/s/s)

3.99631108394E+03
-1.2445526E+01
-3.3720799E-07

-1.66755434193E-01
-1.26811051472E-05

Resid mbdelay (usec)
Resid sbdelay (usec)
Resid phdelay (usec)
Resid rate (us/s)
Resid phase (deg)

-1.50664E-02
1.90345E-02

-7.29351E-05
6.53333E-08

108.0

+/-
+/-
+/-
+/-
+/-

4.1E-06
3.8E-04
1.2E-06
2.0E-07

8.9

RMS Theor. Amplitude 2.739 +/- 0.060 Pcal mode: MULTITONE,  MULTITONE PC period (AP’s) 1,  1 dTEC +/-  0.091
ph/seg (deg) 5.8 4.0 Search (32X1024) 2.669 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -2.000    2.000
amp/seg (%) 11.7 6.9 Interp. 0.000 Bits/sample: 2x2 SampCntNorm: disabled mb window (us)   -0.016    0.016
ph/frq (deg) 28.5 7.1 Inc. seg. avg. 2.704 Sample rate(MSamp/s): 64 dr window (ns/s)   -0.083    0.083
amp/frq (%) 77.9 12.4 Inc. frq. avg. 2.886 Data rate(Mb/s): 8192 nlags: 256 t_cohere infinite ion window (TEC)  -88.00    88.00
V: az 68.0  el 46.5  pa -60.6 Y: az 54.9  el 32.4  pa -63.4 u,v (fr/asec) 95.253  -25.817 simultaneous interpolator
Control file: ../cf_ev0303_PI    Input file: /gpfs/cdata/2020/ev0303/corr-polconv/ev0303-250_PC_r0/DiFX/1234/303-1522/VY..1KZMC5    Output file: Suppressed by test mode
Samplers: abcdefgh ijklmnop qrstuvwx yzABCDEF 
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Conclusions

Conclusions

1 E-transfer to Vienna works smoothly, but rate seems to depend on file
size.

2 Converting data from multi-thread to single-thread (vmux) takes very
long and is prone to errors.

3 DiFX-2.5.4 for VGOS is on its way. Please test it!

4 Results of fringe-fitting polconverted data look promising.

5 VGOS scans down to 10 seconds can still give good SNR.

6 Outlook: Investigate fringe-fitting with PIMA.
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