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Introduction

mwa_hyperdrive (simply referred to as hyperdrive ) is calibration software for the Murchison

Widefield Array radio telescope. The documentation contained in this book aims to help understand
how to use it and how it works.

Hyperdrive: ASTRO3D’s new open-access
calibration software suitable for all MWA uses
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2650 000 -27.00 2 1065 011 061 328 126 1 33 021 0.00
-26.59 0.00 -27.00 2 -10.15 0.12 060 293 126 1 33 0.21
2659 000 -27.00 2 962 012 058 288 126 1 3 021
2659 000 -27.00 2 9012 011 062 357 126 1 33 021
2659 000 -27.00 2 861 010 062 350 126 1 33 021
2659 000 -27.00 2 81 010 062 325 126 1 33 021
2659 000 -27.00 2 758 010 063 376 126 1 33 021
2650 000 -27.00 2 708 009 067 556 126 1 3 021
2659 000 -27.00 2 658 009 068 548 126 1 3 021 0.00 000000019858 | 0,087
-26.59 0.00 -27.00 2 607 008 073 840 126 1 33 021 0.00000019141 | 0.1
-26.59 0.00 -27.00 2 554 0.08 0.76 10.00 126 1 33 021 &
2659 000 -27.00 2 504 008 077 1054 126 1 33 021
-26.59 0.00 -27.00 2 454 0.09 080 12.27 126 1 33 021
2650 000 -27.00 2 404 009 073 807 126 1 33 021
0.00 -27.00 0 -3.00 009 075 9.32 127 1 33 020
0.00 -27.00 0 -250 010 0.77 10.88 127 1 33 0.20
000 -27.00 0 -200 010/ 076 1035 127 1 3 020
0.00 -27.00 0 -1.46 0.10 0.76 10.39 127 1 3 0.20
000 -27.00 0 -09 010, 077 1085 127 1 33 020
0.00 -27.00 0 -046 0.14 063 451 127 1 33 0.20
0.00 -27.00 2 -na7 014 068 7.12 127 1 3 0.20
2659 000 -27.00 2 -10.14 014 089 779 127 1 33 020
2659 000 -27.00 2 963 013 068 684 127 1 33 020
2650 000 -27.00 2 913 014 066 614 127 1 33 020
2659 000 -27.00 2 -860 014 062 414 127 1 33 020
-26.59 0.00 -27.00 2 810 014 063 467 127 1 33 0.20
-26.59 0.00 -27.00 2 -760 013 060 340 127 1 33 0.20
-26.59 0.00 -27.00 2 709 013 062 425 127 1 33 020
-26.59 0.00 -27.00 2 656 013 060 332 127 1 33 0.20
2659 000 -27.00 2 606 012 061 347 127 1 33 020
-26.59 0.00 -27.00 2 556 012 058 295 127 1 3 0.20 0.00 0.00000016678 | 0.135
2659 000 -27.00 2 -506 012 050 299 127 1 33 020 0.00 000000017063 | 0079
-26.59 0.00 -27.00 2 452 0.12 060 3.14 127 1 33 0.20 0.00 0.00000014957 = 0.086
0.00 -27.00 2 -402 014 072 9.10 127 1 3 0.20 C 0.00_0.00000015689 | 0.
000 -27.00 0 302 015 073 966 127 1 3 020 1 0.16 000000017676 1.678
000 -27.00 0 -248 015 075 1076 127 1 33 021 1 016 0.00000017938 | 1703
000 -27.00 0 -198 007 059 179 127 1 33 020 1 0. &
0.00 -27.00 2 -11.18 007 059 169 127 1 33 0.20 0 0.00 0.00000024487 0.815
0.00 -27.00 2 -10.64 007 060 172 127 1 a3 020 0.18 3 ) 0.00 0.00000024954 0.820
2659 000 -27.00 2 -10.14 007 061 222 127 1 3 020 019 1 0.00 000000024035 0.839
2659 000 -27.00 2 964 007 059 165 127 1 33 020 0.19 1 0.00 000000023178 0.826
2659 000 -27.00 2 914 006 062 232 127 1 33 020 018 1 0.00 0.00000021044 0,827
-26.59 0.00 -27.00 2 -860 006 057 158 127 1 33 0.20 0.18 1 0.00 0.00000023272 0.777
2659 000 -27.00 2 810 006 058 155 127 1 33 020 0.18 1 0.00 0.00000019176 0.803
2650 000 -27.00 2 760 007 059 165 127 1 33 020 019 1 0.00 000000020563 0.845
-26.59 0.00 -27.00 2 110 007 058 170 127 1 33 0.20 0.19 1 0.00 0.00000018860 0.811
2659 000 -27.00 2 657 007 056 175 127 1 33 020 018 i) 0.00 000000017947 0810
2650 000 -27.00 2 -6.06 007 056 184 127 1 33 020 0.18 1 0.00 0.00000018162 0.777

XX v
RECV DFFT  |P_WEDGE |P_WINDOW P_WEDGE P WINDOW P_WEDGE P WINDOW VRMSALL  PKS0023_026 PKS0023 026 VR
VAR POW \!qs_u_ﬁ_ o :NOSUB sus sus IONOSUB IONOSUB NOsuB INT NOSUB INT NOSUB SUE
203.64 1.02 51.85 676 5181 676 00080 1.4983 0.0064
296.68 10.76 50.80 6.44 50.76 643 0.0080 1.5898 0.0091 ° ° °
209.75 1032 49.40 6.04 4938 604 0.0080 1.7059 0.0078
304.60 10.03 871 580 48.70 5.80 0.0080 1.7942 0.0063
308.51 968 a7.84 550 4784 550 00080 1.8968 0.0072
31348 9.36 47.29 529 ar21 529 0.0080 1.9676 0.0077
317.86 9.00 46.39 497 4634 4.96 00079 2134 00075
31952 882 45.45 475 45.40 475 00079 21807 0.0070
32027 861 4492 456 44.88 455 00079 22851 0.0054 ° .
321.61 847 44.08 435 44.04 435 00079 23482 00072
32367 839 4391 422 4385 422 00078 24200 00048 1re C s; 1 a O O e
325.32 8.30 4331 407 4327 407 00079 24904 0.0068
325.16 8.24 4320 396 4317 396 00078 25635 00050
32484 850 4317 407 4315 407 00079 26313 0.0066
32140 1457 6353 1083 63.49 1083 0.0077 15704 0.0056
317.15 1 55.45 717 5542 777 00077 16724 00052
318.31 1.31 54,01 7.30 53.99 729 0.0077 1.7765 0.0074
318.07 1086 5272 6.86 5269 6.86 0.0077 18896 00054
319.45 1050 51.45 653 51.42 653 00086
320,86 10.16 50.64 6.19 5063 619 00076
300.80 1.47 54.18 7.31 54.17 731 00082
304.91 1085 51.92 655 51.85 654 0.0074
307.80 1044 50.96 621 5093 621 00086
31249 10.10 4981 590 4981 590 0.0063
316.04 973 4894 561 48.93 561 00054
31962 9.34 47.50 520 47.56 529 0.0073
32546 9.12 a7.32 5.08 a7.22 5.08 0.0067
326.08 880 46.46 487 46.43 487 0.0067
32897 870 45.46 461 45.50 461 0.0057
‘ 330.40 860 45.36 446 4534 4.46 0.0060
6772 3865908 33351 852 44.91 43 44.86 431 00053
690.8 384709.7 334.06 848 w42 421 4473 421 0.0072
719.3 383409.0/ 336.58 8.50 4482 413 44.78 413 0.0071
7162383831, 33286 8.49 4379 403 4374 4.03 0.0064
6840 174991.7 315.68 1.51 55.96 7.66 55.95 7.66 0.0069
6862 1726308 316.92 11.36 55,05 7.41 55.03 7.41 00077
1724157 317.58 1115 54.24 7.14 5422 7.14 00057
659.3 392146.! 292.56 1.20 52.95 7.03 52.93 7.03 0.0080
6815 391858, 203.78 10.87 51.54 661 51.50 661 00084
671.1 390600, 288.15 1030 4881 6.1 877 6.11 0.0086
6716 388904, 209.02 10.18 4951 596 49.49 596 0.0066
667.8 385200, 300.88 976 475 559 a7 559 0.0075
6784 387987 305.71 9.30 4683 533 4681 533 0.0073
696.9 390305 311.79 926 677 525 4673 524 00051
6454 383032 300.67 872 44.94 481 4492 481 00083
675.8 388066. 326.50 9.06 47.49 494 47.47 494 0.0084
636.0 388037. 318.31 854 44.66 454 4467 454 0.0065

657.4 386356 320.68 8.39 41 432 44.10 4.32 0.0055
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/15824 2659 000 -27.00 21085 011 061 328 126  1[33 021 1.02 5185 676 51.81 676 0.0080 14983 0.0064
o 274 2659 000 -27.00 24015 012 060 293 126 1| 83 021 1076 50.80 6.44 50.76 643 0.0080 15898 0.0091
0| 220 2659 000 -27.00 2 962 012 058 288 126 1 33 021 1032 49.40 604 4938 6.04 0.0080 17059 0.0078

0 A70 2659 000 -27.00 2 912 om 062 357 128 1 33 021
0/ 120 2659 000 -27.00 2 861 010 062 350 126 1| 33 021

0 069 2659 000 -27.00 2 81 010 062 325 126 1, 33 021 9.36 47.29 529 4721 529 0.0080 19676 0.0077
0 -0.16 2659 000 -27.00 2 788 010 063 376 126 1 33 021 9.00 46.39 497 4634 496 0.0079 21134 0.0075
0 034 2659 000 -27.00 2 708 009 067 55 126 1 33 021 882 45.45 475 45.40 475 0,007 2.1807 0.0070
0 084 2659 000 -27.00 2 65 000 068 548 126 1 33 021 861 4492 456 4488 455 0.0079 22851 0.0054
0 135 -2659 0.00 -27.00 2 607 008 073 840 126 1 0.21 8.47 44,08 435 44.04 4.35 0.0079 23482 0.0072
0/ 188 2659 000 -27.00 2 554 008 076 1000 126 1 33 021 839 4391 422 4385 422 0.0078 24209 0.0048
0| 238 2659 000 -27.00 2 504 008 077 1054 126 1, 33 021 830 4331 407 4321 407 0.0079 24904 0.0068
o/ 288 2659 000 -27.00 2 454 009 0801227 126 1 33 021 824 4320 396 4317 396 0.0078 25635 0.0050
o/ 339 2659 000 -27.00 2 404 009 073 807 126 1, 33 021 850 4317 407 4315 407 0.0079 26313 0.0066
557702 Phase 0 A 000 -27.00 -3.00 009 075 932 127 1, 33 020 1457 6353 1083 6349 1083 0.0077 15704 0.0056
1092937912 Phase | 0 0.00 -27.00 -2.50 0.10 0.77 10.88 127 1 0.20 1nn 55.45 .77 55.42 & 0.0077 16724 0.0052
1092938032 Phase | 0 000 -27.00 -2.00 010 076 1035 127 10 020 1.31 5401 7.30 53.99 7.29 0.0077 17765 0.0074
1092938160 Phase | 0 0.00 -27.00 -1.46 0.10 0.76 10.39 127 1 ” 0.20 10.86 5272 6.86 52.69 6.86 0.0077 1.8896 0.0054
1092938280 Phase | 0 000 -27.00 096 010/ 077 1085 127 1| 33 020 1050 5145 653 5142 653 0.0077 19886 0.0086
1092938400 Phase | 0 0.00 -27.00 -0.46 014 063 451 127 1 sa 0.20 10.16 50.64 6.19 50.63 6.19 0.0078 2.0648 0.0076
1093022000 Phase | 0 000 -27.00 24147 014 068 742 127 1| 33 020 1.47 54.18 731 54.17 731 0.0080 13025 0.0082
1093022248 Phase | 0 000 -27.00 21014 014 069 770 127 1 33 020 1085 51.92 655 5185 654 0.0080 16057 0.0074
1093022368 Phase | 0 2 963 013 068 684 127 1| 33 020 1044 50.96 621 5093 621 0.0080 16814 0.0086
1093022488 Phase | 0 2 943 014 066 614 127 1 33 020 1010 4981 590 4981 590 0.0080 18107 0.0063
1093022616 Phase | 0 2 860 014 062 414 127 1| 83 020 973 4894 561 4893 561 0.0080 1.9039 0.0054
1093022736 Phase | 0 2 810 014 063 467 127 1 33 020 934 4759 529 47.56 529 0.0080 1.9877 00073
1093022856 Phase | 0 2 760 013 060 340 127 1| 33 020 912 47.32 5.08 4122 5.08 0.0080 20857 0.0067
1093022976 Phase | 0 2 700 013 062 425 127 1, 33 020 889 46.46 487 4643 487 0.0080 21764 0.0067
1093023104 Phase | 0 2 -656 0.13 060 332 127 1 33 0.20 8.70 45.46 461 45.50 461 0.0079 22624 0.0057
1093023224 Phase | 0 2 606 012 061 317 127 1/ 33 020 8560 45.36 446 4534 448 0.0079 23344 0.0060
1093023344 Phase | 0 2 58 012 058 295 127 1) 33 020 852 44.91 431 4486 431 0.0079 24280 0,003
1093023464 Phase | 0 2 506 012 059 299 127 1| 33 020 848 “n 421 4473 421 0.0078 24914 0.0072
1093023592 Phase | 0 2 452 012 060 314 127 1. 020 8.50 4482 413 44.78 413 00079 25752 0.0071
1093023712 Phase | 0 2 -402 014 072 9.10 127 1 33 0.20 8.49 4379 4.03 4374 4.03 0.0078 26148 0.0064
1093023952 Phase | 0 0 302 015 073 966 127 1 3 020 1151 55.96 7.66 55.95 7.66 0.0079 15740 0.0069
1093024080 Phase | 0 -248 0.15 0.75 10.76 127 1 33 021 11.36 55.05 741 55.03 741 0.0079 1.6850 0.0077
1093024200 Phase | ) 498 007 059 179 127 1| 33 020 1.15 5424 7.14 5422 7.4 0.0079 17748 0,007
1004228296 Phase | u’ i 2 1118 007 059 169 127 1 33 0.20 1.20 52.95 7.03 5293 7.03 0.0080 13879 0.0080
1004228424 Phase | 0/ 823 2659 000 -27.00 2 1064 007 060 172 127 1/ 33 020 1087 5154 661 51.50 661 00079 15033 00084
1004228544 Phase | o 273 2659 000 -27.00 2 1014 007 061 222 127 1 @ 020 10.30 4881 611 4877 611 0.0080 15986 0.0086
1094228664 Phase | o 222 2659 000 -27.00 2 964 007 059 165 127 103 020 10.18 4951 5.96 49.49 5.96 0.0080 17139 0.0066
1094228784 Phase | 0/ A72 2659 000 -27.00 2 914 o006 062 232 127 1, 33 020 976 4775 559 a1 559 0.0079 17912 0.0075
1094228912 Phase | 0 -1.19 -26.59 0.00 -27.00 2 -860 006 057 158 127 1 ” 0.20 9.39 46.83 533 46.81 533 0.0079 1.8932 0.0073
1094229032 Phase | 0 068 2659 000 -27.00 2 810 006 058 155 127 1| 33 020 926 4677 525 4673 524 00079 20127 0,001
1004220152 Phase | 0 -018 2659 000 -27.00 2 760 007 059 165 127 1/ 83 020 872 4494 481 4492 481 0.0080 20804 0.0083
1094229272 Phase | 0 032 -2659 0.00 -27.00 2 -1.10 007 058 170 127 1 ﬂ 0.20 9.06 47.49 494 47.47 494 0.0079 21699 0.0084
1094229400 Phase | 0 085 2659 000 -27.00 2 657 007 08 175 127 1) &3 020 [ e 854 44.66 454 4467 454 0.0079 22780 0.0065
1094229520 Phase | o 136 2659 000 -27.00 2 606 007 056 184 127 1|3 020 . 0.00000018162 : 2 ! 839 4411 432 4410 432 0.0078 23451 0,005

ongratulations to Dr. Nichole Barry on the joint win of
the ASA’s Louise Webster Prize for her 2019 paper
Improving the Epoch of Reionization Power Spectrum Results
from MWA Season 1 Observations
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Introduction

mwa_hyperdrive (simply referred to as hyperdrive ) is calibration software for the Murchison
Widefield Array radio telescope. The documentation contained in this book aims to help understand

how to use it and how it works.

Hyperdrive: ASTRO3D’s new open-access

calibration software suitable for all MWA uses
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EOR  POINT DEC RA DEC LST HYPIONO IONO IONO GOOD FLAG DEAD TOTAL FLAG NON NPREP N CAL |NON CONVG|CAL RMS
FIELD WRAP POINT PHASE PHASE SWEET WRAP MAG PCA QA TILES TILES DIPS OCCUPANCY PREFLAGGED ANTS ANTS |CHS FRAC |CONVG

XX v
CAL RECV DFFT |P_WINDOW  P_WEDGE P_WINDOW  P_WEDGE P_WINDOW  VRMSALL PKS0023_026 PKS0023 026 VR
SKEW VAR INOsuB sus sus IONOSUB IONOSUB NOsuB INT NOSUB INT NOSUB SUE

0324 2659 000 -27.00 2 1065 011 061 328 126 1/ 33 021 11.02 51.85 676 5181 676 0.0080 14983 0.0064
0| 274 2659 000 -27.00 2 1015 012 060 293 126 1| &3 021 1076 50.80 6.44 50.76 643 0.0080 15698 0.0091

0| 220 2659 000 -27.00 2 962 012 058 288 126 1| & 021 10.32 49.40 604 4938 6.04 0.0080 1.7059 00078

0/ A70 2659 000 -27.00 2 912 oM 062 357 126 1. 33 021 10.03 4871 580 48.70 580 0.0080 17942 0.0063

0/ 120 2659 000 -27.00 2 861 010 062 350 126 1/ 33 021 968 4784 550 4784 5.50 0.0080 18968 0.0072

0 069 2659 000 -27.00 2 8n 010 062 325 126 1| 3 021 9.36 47.29 529 ar21 529 0.0080 1.9676 0.0077

0 016 2659 000 -27.00 2 7158 010 063 376 126 1| 33 021 9.00 46.39 497 4634 4.96 0.0079 2134 0.0075

0 034 2659 000 -27.00 2 708 009 067 55 126 1 3 021 882 4545 475 4540 415 00079 21807 00070

0 084 2659 000 -27.00 2 558 009 068 548 126 1| 33 021 861 44.92 456 4488 455 0.0079 22851 00054

0 135 -2659 0.00 -27.00 2 607 008 073 840 126 1 0.21 8.47 44.08 4.35 44.04 435 0.0079 2.3482 0.0072

o 188 2659 000 -27.00 2 554 008 076 1000 126 1| 33 021 839 4391 422 4385 422 0.0078 24209 00048

o 238 2659 000 -27.00 2 504 008 077 1054 126 1| 33 021 8.30 4331 407 a2 407 0.0079 24904 0.0068

o 288 2659 000 -27.00 2 454 009 080 1227 126 1| 33 021 824 4320 3.96 4347 396 0.0078 25635 0.0050

o/ 339 2659 000 -27.00 2 404 009 073 807 126 1| 8 021 850 4347 407 4315 407 00079 26313 0.0066

557752 Phase 000 -27.00 -3.00 000 075 932 127 1| 3 020 1457 6353 1083 6349 1083 0.0077 15704 0.0056
1092937912 Phase | 0.00 -27.00 -2.50 0.10 0.77 10.88 127 1 0.20 1nn 55.45 .77 55.42 & 0.0077 16724 0.0052
1092938032 Phase | 000 -27.00 -200 010 076 1035 127 1/ 020 1.31 54.01 7.30 53.99 7.29 0.0077 1.7765 0.0074
1092938160 Phase | 0.00 -27.00 -1.46 0.10 0.76 10.39 127 1 3 0.20 10.86 52.72 6.86 52.69 6.86 0.0077 1.8896 0.0054
1092936280 Phase | 000 -27.00 096 010/ 077 1085 127 1| a3 020 10.50 5145 653 5142 653 0.0077 1.9886 00086
1092938400 Phase | 0.00 -27.00 -0.46 014 063 451 127 1 h 0.20 10.16 50.64 6.19 50.63 6.19 0.0078 2.0648 0.0076
1093022000 Phase | 000 -27.00 2 a7 014 068 742 127 1| 83 020 11.47 54.18 731 54.17 731 0.0080 13925 00082
1093022248 Phase | 000 -27.00 2 1014 014 069 779 127 1| 33 020 1085 51.92 6.5 51.85 6.54 0.0080 16057 0.0074
1093022368 Phase | 2 963 013 068 68¢ 127 1| 33 020 1044 50.96 621 50.93 621 0.0080 16814 0.0086
1093022488 Phase | 2 913 014 066 614 127 1| 33 020 10.10 49.81 5.90 4981 590 0.0080 18107 0.0063
1093022616 Phase | 2 860 014 062 414 127 1/ a3 020 973 4894 561 4893 561 0.0080 1.9039 00054
1093022736 Phase | 2 810 014 063 467 127 1| 33 020 9.34 47.59 529 4756 529 0.0080 19877 00073
1003022856 Phase | 2 760 013 060 340 127 1/ 83 020 9.12 a7.32 508 4122 5.08 0.0080 20857 0.0067
1093022976 Phase | 2 709 013 062 425 127 1| 33 020 889 46.46 487 4643 487 0.0080 21764 0.0067
1093023104 Phase | 0 2 -656 0.13 060 332 127 1 33 0.20 8.70 45.46 461 45.50 461 0.0079 22624 0.0057
1093023224 Phase | 0 2 606 012 081 347 127 1/ a8 020 860 4536 446 4534 446 0.0079 23344 0.0060
1093023344 Phase | 0 2 556 012 058 295 127 1 33 020 852 4491 431 4486 431 0.0079 24280 0.0053
1093023464 Phase | 0 2 506 012 059 299 127 183 020 8.48 “r2 421 4473 421 0.0078 24914 0.0072
1093023592 Phase | of 2 452 012 060 314 127 1. 020 8.50 4482 413 44.78 413 00079 25752 0.0071
1093023712 Phase | 0 2 -402 014 072 9.10 127 1 33 0.20 8.49 4379 4.03 4374 4.03 0.0078 26148 0.0064
1093023952 Phase | of 0 -3.02 015 073 966 127 1 3 020 1.51 55.96 7.66 55.95 7.66 0.0079 15740 0.0069
1093024080 Phase | 0 -248 0.15 0.75 10.76 127 1 33 021 11.36 55.05 741 55.03 741 0.0079 1.6850 0.0077
1093024200 Phase | 0 -1.98 007 059 179 127 1/ a3 020 1115 5424 7.14 5422 7.4 0.0079 17748 0.0057
1094228296 Phase | u’ 6 -26. 2 1118 007 059 169 127 1 33 020 11.20 5295 7.03 5293 7.03 0.0080 13879 0.0080
1004228424 Phase | 0/ 823 2659 000 -27.00 2 1064 007 060 172 127 1/ 33 020 1087 5154 661 51.50 661 00079 15033 00084
1004228544 Phase | 0| 273 2659 000 -27.00 2 1014 007 061 222 127 1 33 020 1030 4881 6.11 4877 6.11 0.0080 15086 00086
1094228664 Phase | 0| 222 2659 000 -27.00 2 964 007 059 165 127 1 3 020 10.18 4951 5.96 49.49 5.96 0.0080 17139 0.0066
1004228784 Phase | o 472 2659 000 -27.00 2 914 006 062 232 127 1/ a3 020 976 4778 559 a7 559 0.0079 17912 0.0075
1094228912 Phase | 0 -1.19 -26.59 0.00 -27.00 2 -860 006 057 158 127 1 ” 0.20 9.39 46.83 5.33 46.81 533 0.0079 1.8932 0.0073
1094229032 Phase | 0 068 2659 000 -27.00 2 810 006 058 155 127 1083 020 926 46.77 525 4673 524 00079 20127 0.0051
1094229152 Phase | 0 018 2659 000 -27.00 2 760 007 059 165 127 183 020 872 44.94 481 4492 481 0.0080 20894 00083
1094229272 Phase | 0 032 -2659 0.00 -27.00 2 -1.10 007 058 170 127 1 33 0.20 9.06 47.49 494 47.47 494 0.0079 21699 0.0084
1094229400 Phase | 0 085 2659 000 -27.00 2 57 007 086 175 127 10033 020 [ € 854 44,66 454 4467 454 0.0079 22780 0.0065
1094229520 Phase | 0 136 2659 000 -27.00 2 606 007 056 184 127 1033 020 . 0.00000018162 g : . 8.39 4411 432 4410 432 0.0078 23451 0.0055

Congratulations to Dr. Nic

the ASA’s Louise Webster Prize for her 2019 paper
Improving the Epoch of Reionization Power Spectrum Results
from MWA Season 1 Observations

hole Barry on the joint win of

Capturing quality metrics
irectly via Google API

C({rtin and ICRAR %ea cher Dr Nichole Barry

h%s been named the'jc‘:m ﬁner of the
Astronomical Soc:ietj{fl f ﬁgstralia's Louise
Webster Prize 2023.

Curtin University

Curtin University
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Introduction

mwa_hyperdrive (simply referred to as hyperdrive ) is calibration software for the Murchison

Widefield Array radio telescope. The documentation contained in this book aims to help understand
how to use it and how it works.

yperdrive: ASTRO3D’s new open-access

calibration software suitable for all MWA uses

~ Credit: K. Chege
(via LinkedIn)
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EOR POINT DEC RA  DEC LST  HYPIONO IONO IONO GOOD FLAG DEAD TOTALFLAG NON NPREP NCAL [NONCONVG|CALRMS ~ CAL RECV DFFT  'P_WEDGE P _WINDOW P WEDGE P WINDOW P WEDGE P WINDOW VRMSALL  PKS0023 026 PKS0023 026 VR

FIELD WRAP POINT PHASE PHASE SWEET WRAP MAG ~ PCA QA TILES TILES DIPS OCCUPANCY PREFLAGGED ANTS ANTS |CHS FRAC |CONVG SKEW VAR POW  INOSUB___INOSUB suB suB IONOSUB  IONOSUB  NOSUB INTNOSUB  INTNOSUB  SUE
0/ 5824 2659 000 -27.00 2 1065 011 061 328 126 1 33 021 018 0.00 0.00000028655: 6887 387933 203,64 11.02 51.85 676 5181 676 0.0080] 1.4983 0.0064
0| 274 2659 000 -27.00 2 1015 012 060 293 126 1 3 021 018 0.00 0.00000026697 700.3 385843.1 296.68 10.76 50.80 6.44 50.76 643 0.0080 1.5898 0.0091
0 220 2659 000 -27.00 2 962 012 058 288 126 1| 33 021 018 0.00 0.00000025735: 6616 385476 299.75 10.32 49.40 604 4938 604 0.0080 1.7059 00078
o 70 2659 000 -27.00 2 912 oM o062 357 126 1| 3 021 018 0,00 0.00000024620 660.5 384917 304.60 10.03 871 580 48.70 5.80 0.0080 17042 0.0063
0 120 2659 000 -27.00 2 861 010 062 35 126 1| 33 021 018 0,00 0.00000023436 | 0.146  690.1 386191, 30851 968 a7.84 550 4784 550 00080 1.8068 0.0072
0 -069 2659 000 -27.00 2 81 010 062 325 126 1 3 021 018 0.00 0.00000023300 6853 385545, 31348 9.36 47.29 529 ar27 529 00080 1.9676 00077
0 016 2659 000 -27.00 2 758 010 063 376 126 1 3 021 018 0,00 0.00000021047 682.1 383193 317.86 9.00 46.39 497 4634 4.96 00079 2134 00075
0 034 2659 000 -27.00 2 708 009 067 556 126 1 33 021 018 0.00 0.00000020267 6760 383989. 319.52 882 4545 475 4540 475 00079 21807 00070
0 084 2659 000 -27.00 2 658 000 068 548 126 1 33 021 018 0.00 0.00000019858 644.6 383466.1 32027 861 4492 456 4488 455 00079 22851 0.0054
0 135 2659 000 -27.00 2 607 008 073 840 126 1 £ 021 018 0.00 000000019141 6523 382041. 32161 847 44,08 435 4404 435 00079 23482 00072
0] -2659 0.00 -27.00 2 554 008 076 1000 126 1 0.21 0.18 0.00 0.00000016964 660.7 384578 32367 8.39 4391 422 4385 422 0.0078 24209 0.0048
0 2650 000 -27.00 2 504 008 077 1054 126 1 021 018 0,00 0.00000015966 6953 382522, 325.32 8.30 4331 407 4327 407 00079 24904 0.0068
0 2659 000 -27.00 2 454 009 080 1227 126 1 021 018 0.00 0.00000016278 6990 379319 325.16 824 4320 3.96 4317 396 00078 25635 0.0050
) 26.50 2 009 073 807 126 1 021 019 701.0 380331.1 32484 850 4317 407 4315 407 00079 26313 0.0066
929317192 Phase 0 009 075 932 127 1 0.20 0.18 1 . 321.40 14.57 6353 10.83 63.49 1083 0.0077 1.5704 0.0056
1092037912 Phase | 010 077 1088 127 1| 020 018 1 668.8 317.15 1 55.45 717 5542 777 00077 16724 00052
1002038032 Phase | 010 076 1035 127 1 020 018 1 693.2 318.31 1.31 54,01 7.30 53.99 7.29 00077 1.7765 00074
1092938160 Phase | 010 076 1039 127 1 020 018 1) 684.9 318.07 1086 5272 6.86 5269 6.86 0.0077 18896 00054
1092936280 Phase | 010 077 1085 127 1 020 018 18 1669 7053 319.45 1050 51.45 653 51.42 653 00077 1.9886 00086
1092938400 Phase | 014 063 451 127 1 020 018 1 5776725 320,86 10.16 50.64 6.19 5063 619 00078 20648 00076
1093022000 Phase | 014 088 742 127 1 3 020 018 6952 391845, 300.80 1147 54.18 7.31 5417 731 0.0080 1.3925 0.0082
1093022248 Phase | 014 069 779 127 1, 33 020 019 7385 3908680 304.91 1085 51.92 655 51.85 6.54 0.0080 1.6057 0.0074
1093022368 Phase | 013 068 684 127 1| 33 020 018 7288 3878870, 307.60 1044 50.96 621 5093 621 0.0080 16814 00086
1093022488 Phase | 014 086 614 127 1 3 020 018 681.0 386649.7) 31249 10.10 4981 590 4981 590 00080 18107 00063
1093022616 Phase | 014 062 414 127 1 3 020 018 7325 3897619 316.04 973 4894 561 4893 561 0.0080 1.9039 00054
1093022736 Phase | 014 063 467 127 1 33 020 018 7138 3879666 31962 9.34 47.59 529 4756 529 00080 1.0877 00073
1093022856 Phase | 013 060 340 127 1/ 33 020 018 680.0 3870508 32546 9.12 a7.32 5.08 4122 5.08 0.0080 20857 0.0067
1093022976 Phase | 013 062 425 121 1 £ 020 018 673.1 3868932 326.08 880 46.46 487 4643 487 0.0080 21764 0.0067
1093023104 Phase | 013 060 332 127 1 33 020 018 6805 388257.8 32897 870 45.46 461 4550 461 00079 22624 00057
1003023224 Phase | 012 061 347 127 1 3 020 018 6848 3861243 330.40 860 4536 446 4534 446 00079 23344 0.0060
1093023344 Phase | 012 088 295 127 1 33 020 018 0.00 0.00000016678 6772 3865908 33351 852 4491 43 4486 431 00079 24280 00053
1093023464 Phase | 5.06 012 059 299 127 1 3 020 018 0.00 0.00000017063 690.8 384709.7 334.06 848 w“n 421 4473 421 00078 24914 00072
1093023592 Phase | 452 012 060 314 127 1/ 33 020 018 0.00 000000014957 7193 383409.0 336.58 850 4482 413 4418 413 00079 25752 0.0071
1093023712 Phase | -4.02 014 072 910 127 175 0.20 0.18 0.00_0.00000015689 716.2 383831 332.86 8.49 4379 4.03 4374 4.03 0.0078 26148 0.0064
1093023952 Phase | 302 015 073 966 127 1| 83 020 018 11016 0.00000017676 1. 684.0 31568 1.51 55.96 7.66 55.95 7.66 00079 1.5740 0.0069
1093024080 Phase | 248 015 075 1076 127 1 33 021 020 11 0.6 000000017938 686.2 316.92 11.36 55,05 741 55.03 7.41 0.0079 16850 0.0077
1093024200 Phase | 198 007 059 179 127 1/ a3 020 018 1 0.16 ) 317.58 1115 5424 7.14 5422 714 00079 1.7748 00057
1094228296 Phase | -11.18 007 059 169 127 1 33 0.20 0.18 0.000.00000024487 659.3 392146 292.56 11.20 52,95 7.03 52.93 7.03 3879 0.0080
1004228424 Phase | 1064 007 060 172 127 1/ 33 020 018 0.00 0.00000024954 0820 681.5 391858, 20378 10.87 51.54 661 51.50 661 00084
1094228544 Phase | 1014 007 061 222 121 1 3 020 019 0,00 0.00000024035 0839 6711 390600, 288.15 1030 4881 6.1 877 6.11 0.0086
1094228664 Phase | 0,64 007 059 165 127 1, @& 020 019 0,00 0.00000023178 0828 6716 388904, 209.02 10.18 4951 5.96 49.49 5.96 0.0066
1004228784 Phase | 9.14 006 062 232 1271 1 3 020 018 0.00 0.00000021044 0827 667.8 388209, 300.88 976 47.75 559 a7 559 00075
1094228912 Phase | -8.60 006 057 158 127 1 3 020 018 0.00 0.00000023272 0777 6784 3879817. 305.71 9.30 4683 533 4681 533 00073
1094229032 Phase | 810 006 058 155 127 1/ 33 020 018 0.00 0.00000019176 0803 696.9 390305 31.79 9.26 4677 525 4673 524 00079 20127 00051
1094229152 Phase | 760 007 059 165 127 1/ 33 020 019 0.00 0.00000020563 0.845 6454 388032 300.67 872 44.94 481 4492 481 0.0080 20894 00083
1094229272 Phase | 710 007 058 170 127 1/ 33 020 019 0,00 0.00000018860 0.811 6758 388066, 326.50 9.06 47.49 494 4747 404 00078 21699 0.0084
1094229400 Phase | 657 007 086 175 121 1 3 020 018 0.00 0.00000017947 0810 636.0 388037. 31831 8.54 4466 454 4467 454 00079 22780 0.0065
1094229520 Phase | -6.06 007 086 184 127 1 3 020 018 0.00 0.00000018162 0777 6574 386356 32068 839 4411 432 4410 432 00078 23451 00085

Congratulations to Dr. Nic

the ASA’s Louise Webster Prize for her 2019 paper
Improving the Epoch of Reionization Power Spectrum Results
from MWA Season 1 Observations

hole Barry on the joint win of

Capturing quality metrics
irectly via Google API

h‘és been named the’jc‘:m Vi
Astronomical Society of Au
Webster Prize 2023.

Curtin University
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» CME detection and characterisation via IPS I
e Unprecedented detail! ﬂ
| ® 33 hours after launch, 33 degrees from the Sun!

® One single 5-minute MWA observation
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» Nearby quasar jet/disk-wind interaction
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| e Periodic flaring, unstable periodicity, QP signals...
@ Spectral complexity & variability => substructure!

© Accretion disk instabilities modulate accretion rate and
influence jet launching
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E: scientist@mwatelescope.org
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> Papers:

® Passed 14k citations in the last six months! |

® Who submitted our 300th paper? Surajit Mondal! |

» Science:

@ Heaps across the full range of MWA science themes:
EoR, Transients, PFT, SHI, GEG

® Attend the rest of the meeting to get all the details from the
folks doing the work!

> People:

e Recognition for those who make the MWA the
success that it is: prizes and accepted theses.

- It’s an exciting time to be doing MWA science...
| Eyes on the future @@

I ——

E: scientist@mwatelescope.org

' Thanks for listening. |
Q @cjriseley Q @mwatelescope Questions?
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MWA QuIz...




@& Respond at PollEv.com/chrisriseley676

Which MWA channel [frequency] does the
beam pattern represent?

Chan235 [300 MHz]
Chan169 [216 MHZz]
Chanl45 [185 MHZz]
Chanl21 [154 MHZz]
Chan093 [119 MHZz]

Chan069 [88 MHz]
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