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Foreword

The Italian Northern Cross Radiotelescope (1)
has been recently upgraded (2). Indeed, it has
been recognised (3,4,5,6) that this
instrument, beacause of its large collecting
area, can be a very useful tool in pulsar
astronomy.

A large technical effort has been devoted in
order to exploit the whole potentiality of the
antenna with respect to pulsar observation,
and a high performance pulsar observing system
is now available at the Cross.

In this preliminary internal note, we
summarize the relevant instrument upgradings
and we present a sample of pulsar profiles
recently observed (with the E-W arm only),
which includes some superfast pulsars, the
Crab pulsar, and other interesting objects. A
new setup for the (total power) observation of
pulsar with the whole Cross is also nearly
assessed, in order to improve the sensitivity.

We are pleased to address this document to
all the people who were looking forward to see
the Cross back into business.

We wish to thank the Acting Director of the
Istituto di Radioastronomia, Lucia Padrielli,
for its continuous encouragement.



E-W arm front-ends:

New low noise (GaAs FET) 408 MHz
preamplifiers have been assembled and tested
and are now installed close to the E-W arm
dipole line (7). The resulting E-W arm system
noise equivalent flux is 55 Jy (to be
compared with the previous value of about 150

Jy).

Source tracking within the E-W arm primary
beam:

A network of computer-controlled (IF) phase
shifters 1is now used in order to track the
source within the E-W arm primary beam (8),
giving an effective integration time of about
2./cos(dec) minutes.

N-S arm:

In order to eliminate undue losses, the 8 N-S
front-ends have been upgraded using
preamplifiers similar to those of the E-W arm.

A network of phase shifters similar to those
employed to rotate the E-W arm beam, is now
being built in order to speecd-up the procedure
of forming a single N-S beam {9).

The two phasing networks wi.l also be used to
form a single narrow tctal power high
sensitivity beam of the whole Cross.

Pulsar back-end:

The present configuration oI the pulsar back-
end includes a 64 channels cedispersor with a
frequency resolution of 32 X3z and adjustable
time constant, and a 64 channel (expandable up
to 128 ch ) 1-bit digitizer system (10,11,12).
The sampling triggers are supplied by a
prototype pulse generator (13) driven by the
Medicina H-Maser master clock, which allows to
select a sampling interval in a wide range
(from 15 us up to few ms).

The system 1is entirely controlled by a
dedicated microcomputer based on a uP386 (14).
Several prototype interfaces have been
designed and built in order to allow the
computer system to monitor the wvarious
equipments (15,16), including a special
buffered DMA card (17) dedicated to the data
acquisition. A burst data transfer rate up to
2 MBytes/sec is possible, while presently the
maximum continuous data recording speed is
about 120 Kbytes/sec. The data are transferred



to a standard 6250 bpi tape driver or to a
Digidata "Gigastore" transport system, by
means of industrial standard buses.

The (continuum equivalent) sensitivity limit
of the E-W arm system for a pulsar with a
relatively low value of the ratio DM/P
(Dispersion/Period) and a typical duty cycle
is of the order of 10-15 mJdy (at S/N level of
about 7.5 -on cold sky).

Observations:

An extensive observing session has been
devoted recently to pulsar observation (with
the E-W arm only) in order to verify the
system performance and sensitivity.

A large sample of pulsars with declination
north of -30 has been observed, including some
millisecond pulsar, the Crab pulsar, some
highly dispersed pulsars, and other objects.

Fig 1 and 2 show respectively an aereal view
of Medicina with the Northern Cross
Radiotelescope and the VLBI dish, and the
"pulsar corner" at the Cross receiver room.

The other figures show various detection
records. The software used to reduce the data
is a "mini" version of PDM, originally
written mainly by Dick Manchester and now
adapted on the pulsar microcomputer at the
Northern Cross, in order to have an "on site"
guick look facility.
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Explanation of pulsar observation records:
Each record shows four plots:

1l)the first plot is a gray-scale
representation the signal/noise as a function
of the adopted dispersion measure (DM) and
folding period (P).

2)the second plot (left) 1is a gray-scale
representation of the intensity as a function
of time and pulse phase (in periods). The time
interval in the ordinate is typically
2/cos (dec) minutes. Any significant
difference between the adopted folding period
and the actual period results 1in a tilted
pattern.

3)the third plot (rigth) is analogous to the
second, except that intensity is shown as a
function of observing frequency and pulse
phase. The data are already dedispersed and a
difference between the assumed Dispersion
Measure (DM) and the actual value results in a
tilted pattern.

4)the last plot (bottom) 1is the integrated
pulse profile (amplitude vs pulse phase).
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File:g1018011 RA: 9:42:4.3 Dec:-13:40.52 GI: 249.1000 Gb: 28.58000 Dste: 50/ 9/27
Centre freq. (Hz):  1.75365405 Centre period {ms): 570.23780000 Centre DM: 13.00
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0 Blksread: 116 Blklength (s]1.00000
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File: 91054011 RA: 9:50:30.5 Dec: 8: 9:45 GI:228.9000 Gb: 43.7000 Dste: 90/10/ 3

Centre freq. [Hz):  3.95181473 Centre period {ms): 253.04330000 Centre DM:  3.00
File start (blks): 1 Blks skipped: 0 Blks read: 114 Blk ierigth {s) 71.00000
Tsamp (ms); 5000 Nprd: 85 Ndm: 15 DMfactor: 1.0
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File:g1018011 RA: 11:33:27.4 Dec: 16:7:36 GI: 241.8000 Gb: £9.2000 Date: 90/ 9/27
Centre freq. (Hz):  .84183588 Centre period {ms): 1187.86000000 Centre DM:  5.00
File start{blks): 1 Biks skipped: 0 Blksread: 117 Blk length [s) 1.00000

Tsamp [ms): .5000 Nprd: 45 Ndm: 15 DMfactor. 1.0
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File: 91020011 RA: 12:37:11.9 Dec: 25:10:17 GI: 252.5000 Go: §6.5000 Date: 90/ 9/27
Centre freq. (Hz):  .72336147 Centre period [ms): 1382.43470000 Centre DM:  8.00
File start (biks). 1 Blks skipped: 0 Blks read: 124 Blk length (¢ 1.00000

Tsamp [ms): .5000 Nprd: 41 Ndm: 15 DMtactor 1.0
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File: 91022011 RA: 15:41:14.3 Dec: 9:38:42 GI: 17.8000 Gb: 45.8000 Date: 30/ 9/27
Centre freq. (Hz):  1.33601605 Centre period (ms], 748.49400000 Centre DM:  35.00
File start(blks): 1 Blks skipped: 0 Blks read: 115 Blk length (s) 1.00000

Tsamp (ms): 5000 Nprd: 73 Ndm: 15 DMfactor: 1.0
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File:g1027011 RA: 15:8:3.7 Dec: 55:42.56 Gl 91.3000 Gb: £2.3000 Date: 90/10/1
Centre freq. (Hz):  1.35193597 Centre period (ms);  733.68003300 Centre DM:  20.00
Fite stant (blks): 1 Blks skipped: 0 Blks read: 200 Blklengr (s)1.00000

Tsamp (ms]: 5000 Nprd: 87 Ndm: 15 DM{actor: 1.0
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File: 91028011 RA: 15:40.50.3 Dec: -6:11:17 GI: 6000 Gb: 36.6000 Date: 90/10/1
Centre freq. (Hz):  1.41021367 Centre period (ms). 708.11240000 Centre DM:  19.00
File start{blks]: 1 Blks skipped: 0 Blksread: 113 Blklength (3)1.00000

Tsamp (ms): 6000 Nprd: 75 Ndm: 15 DMfactor; 1.0
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File. g1086011 RA: 18:0:5.0 Dec:-27:4:12 Gl 347.1000 Gh: 18.8000 Date: 30/10/8
Centre freq. (Hz):  1.28473770 Centre period (ms); 77536800000 Centre DM: 46.00
File start (blks]: 1 Biks skipped: 0 Blksread; 127 Biklength (8] 1.00000

Tsarnp (ms). 5000 Nprd: 77 Ndm: 15 DM 1actor; 1.0
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File:g1023011 RA: 16:4:37.8 Dec: 0:24:41 Gl: 10.7000 Gb: 355000 Date: 90/ 9/27
Centre freq. (Hz):  2.37052377 Cenire period [ms). 421.84770000 Centre DM:  11.00
File start (biks): 1 Blks skipped: 0 Blks read: 112 Bik length [5)1.00000

Tsamp [ms): .5000 Nprd: 85 Ndm: 15 DMfactor 1.0
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File: d8011 RA: 16:20:34.1 Dec:-26:24:58 GlI: 351.0000 Gb: 15.0000 Date: 90/10/ 1
Centre freq. (Hz):  80.28084075 Centre period (ms).  11.07853500 Centre DM:
File start (biks): 1 Blks skipped: 0 Biks read: 252 Blk length [s) 50000
Tsamp (ms): .2500 Nprd: 79 Ndm: 15 DM factor 1.0
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File: g1025011 RA: 16:42:24.6 Dec: -3:12:31 Gl 14.1000 Gt 26.1000 Date: 90/ 8/27
Centre freq. (Hz):  2.57916555 Centre period (ms): 387.72230000 Centre OM:  35.00
File start (blks): 1 Blks skipped: 0 Biksread: 112 Blk length {s) 1.00000

Tsamp (ms): 5000 Nprd: 78 Ndm: 15 DM factor. 1.0
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File: 91030011 Ra: 17:6:33.1 Dec:-16:37:12 Gl 5.8000 Gb: 13.7000 Date: 9010/ 1

Centre freq. [Haz):
File start (blks):
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File:g1011011 RA; 17:17.23.0 Dec:-29:32: Gl 356.5000 Gh: 4.2000 Date: 30/ 9/26
Centre freq. (Hz): 1.61188536 Centre period (ms). 620.50700000 Centre DM:  43.00
File start (biks): 1 Blks skipped: 0 Blksread: 129 Blklength (s]7.00000

Tsamp (ms): 5000 Nprd: 79 Ndm: 16 DM factor. 1.0
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File: g1130011 RA: 17:32:22.0 Dec: -7:22:67 Gl 17.3000 Gk :3.3000 Date; 30/10415
Centre freq. (Hz):  2.38453486 Centre period (ms): 478.38823000 Centre DM:  74.00
File start (blks): 1 Blks skipped: 0 Blksread: 113 Biklengi (s)1.00000

Tsamp {ms). .5000 Nprd: 85 Ndm: 15 DM factor. 1.0
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File start (biks): 1 Blks skipped: 0 Blksread: 122 Blklengt (3] 1.02000

Tsamp [ms); 5000 Nprd: 67 Ndm: 15 DM factor, 1.0
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File:g1031011 Ra: 17:37:49.2 Dec: 13:13:29 GlI: 37.1000 Gb; 21.7000 Date: 8010/ 1
Centre freq. (Hz):  1.24515820 Centre period (ms); 803.11080000 Centre DM:  49.00
File start {blks): 1 Blks skipped: 0 Blksread: 116 Bik length (s) 1.00000

Tsamp (ms). .5000 Nprd: 69 Ndm: 15 DM tactor. 1.0
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File: 91032011 RA: 17:49:43.2 Dec:-28:6: Gl 1.5000 Gb: -* 0000 Date: 90/10/ 1
Centre freq. (Hz):  1.77742166 Centre period (ms): 562.61273000 Centre DM:  £1.00
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File: g1040011 RA: 18:19:67.0 Dec:-22:567:.58 Gl 9.4000 Gb. -4.4000 Date: 30/10/ 2
Centre freq. (Hz): 53348982 Centre period {ms): 1874.45000000 Centra DM 123.00
File start (blks): 1 Blks skipped: © Blks read: 122 Blk length {£) 1.00000

Tsamp [ms): 5000 Nprd: 298 Ndm: 15 DMfactor: 1.0
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File:g1091011 RA: 18:21: 2.7 Dec:-18:47:29 Gl 12.3000 Gb: -3.1007 Date 30/10/8

Centrefreq. (Hz):  5.28116946 Centre period [ms): 189.35200000 Centre DM: 224.00
File start{biks): 1 Blks skipped: 0 Biksread: 119 Blk length (s) 1.30000
Tsamp {ms): 5000 Nprd: 85 Ndm: 15 DMfactor 1.0
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File: 91074011 RA: 18:22:46.2 Dec: -9:37:31 Gl 21.4000 Gb: 1.3000 Date: 80/10/ 4

Centre freq. (Hz):

1.300303688 Centre period [ms):
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File start (biks): 1 Blks skipped: 0 Blks read: 114 Blklength (5] 1.00000
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File: g1148011 RA: 18:31: 4.0 Dec: -3:40: G 27.7000 Gb: 2 3000 Date: 807110417
Centre freq. (Hz):  1.45611276 Centre period {ms). 686.76C20000 Centre DM 238.00
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Tsamp {ms}: 5000 Nprd: 77 Ndm: 15 DMfactor. 1.0
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File:g1042011 RA: 18:42:38.5 Dec: 14:51:3 Gl 45.6000 Gb: 8.1000 Date: 80/10/2

Centre freq. [Hz):
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File: g1068011 RA: 18:44:45.0 Dec: -4: 5:32 GI: 28.9000 Gb: -9000 Dats: 90/10/ 3
Centre freq. [Hz):  1.67274151 Centre period (ms); 597.62100000 Centre DM: 143.00
File start(blks): 1 Blks skipped: 0 Biks read: 112 Blk length (s) 1.00000

Tsamp [(ms}]: 8000 Nprd: 71 Ndm: 15 DMfactor: 1.0
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File: 1093011 RA: 18:45:205 Dec:-19:55:49 Gl: 14.8000 Gb: -8.3000 Date: 90/10/ 8

Centre freq. (Hz):  .23201856 Cenire petiod (ms): 4310.00000000 Centre DM:  18.00
File start {blks): 1 Blks skipped: 0 Blksresad: 120 Blk length [s)1.00000
Tsamp (ms}: 5000 Nprd: 53 Ndm: 15 DM factor: 1.0
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File: 91068011 RA: 18:57:43.0 Dec:-26:4:564 Gl 10.3000 Gb:-13.5000 Date: 90/10/ 3

Centre freq. (Hz):

1.63327170 Centre period (ms);
File start (blks): 1 Blks skipped: 0 Blks read: 125 Blk length (s} 1.00000

Tsamp {ms); .5000 Nprd: 77 Ndm: 15 DM tactor: 1.0

612.26600000 Centre DM: 38.00
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File: g1079011 RA: 18:58:1.9 Dec: 3:26:45 Gl: 37.2000 Gb: -.6000 Date: 80/10/ 4
Centrefreq. (Hz):  1.52553905 Centre period [ms); 655.50600000 Centre DM:  402.00
File start (blks): 1 Blks skipped: 0 Blksread: 113 Blk length (s)1.00000

Tsamp (ms): 6000 Nprd: 81 Ndm: 15 DMfactor, 1.0
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File: g1133011 RA:; 19:0:57.9 Dec: 1:31:9 Gl 35.7000 Gh: -2.2000 Date: 80/10/15

Centre freq. [Hz):
File start (blks]):

1.37105000 Centre period (ms):
1 Blks skipped: 0 Biks read: 113 Blklengt” (s)1.00000

729.36800000 Centre DM: 246.00

Tsamp [(ms): 5000 Nprd: 73 Ndm: 156 DM factor; 1.0
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File: 91094011 RA: 19:0:59.0 Dec:-6:36:30 Gl 28.5000 Gb: -5.7000 Date: 890/107 8

Centre freq. [Hz):

2.31520604 Centre period [ms):

431.82700000 Centre DM: 186.00

File start [blks): 1 Blks skipped: 0 Blksread: 113 Blklength (s) 1.00000
Tsamp [ms). .5000 Nprd: 83 Ndm: 15 DMfactor; 1.0
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File: g1044011 RA: 19:6:54.7 Dec: 39:57:18 Gl 70.9000 Gb: 14.2000 Date: 90/10/ 2
Centrefreq. (Hz):  .80918588 Centre period (ms): 1235.81000000 Centre DM:  30.00
File start (blks): 1 Blks skipped: 0 Blks read: 148 Blk length (5] 1.00000

Tsamp (ms): 5000 Nprd: 57 Ndm: 15 DM factor: 1.0
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File: g1060011 RA: 19:7:7.7 Dec: 2:49:56 Gl: 37.6000 Gb: -2.7000 Date: $0/10/ 3

Centre freq. (Hz):

1.01019285 Centre period (ms]:

989.91000000 Centre DM:

File start(blks): 1 Blks skipped: 0 Blks read: 113 Blk length (5] 1.00000
Tsamp (ms): .5000 Nprd: 53 Ndm: 15 DM factor; 1.0
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File: 91134011 RA: 19:7:27.3 Dec: 10:57:7 GI: 44.8000 Gb: 1.0000 Dste; 90/10/15
Centre freq. (Hz):  3.525309986 Centre period (ms): 283.66300000 Centre DM: 148.00
File start [blks): 1 Blks skipped: 0 Blks read: 115 Blk length {s) 1.00000

Tsamp (ms}; 5000 Nprd: 85 Ndm: 15 DM factor: 1.0
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File: g1096011 RA: 19:15:21.5 Dec: 13:48:28 GI: 48.3000 Gb: 6000 Date: 30410/ 9
Centre freq. (Hz):

513756812 Centre period {ms): 194.64500000 Centre DM:
File start (blks): 1 Biks skipped: 0 Blks read: 116 Blk length (s) 1.00000
Tsamp [ms): .6000 Nprd: 87 Ndm: 15 DM factor: 1.0
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File: 91061011 RA: 19:14: 9.5 Dec: 9:46:2 Gl 44.6000 Gh: -1.0000 Date: ¢0/1 03

Centre freq. (Hz):

3699921566 Centre period (ms): 270.27600000 Centre DM:

61.00

File start [blks): 1 Blks skipped: 0 Biks read: 115 Bik length {s)1.00000
Tsamp [ms): .5000 Nprd: 91 Ndm: 15 DMfactor: 1.0
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File:g1046011 RA: 19:17:17.2 Dec: 0:16:3 Gl: 36.5000 Gb: -6.2000 Date: 90/10/ 2
Centre freq. (Hz):  .78593491 Centre period (ms): 1272.37000000 Centre DM: 80.00
File start (blks): 1 Blks skipped: 0 Blksread: 112 Blklength (s) 1.00000

Tsamp [ms): 5000 Nprd: 41 Ndm: 15 DM factor; 1.0
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File: 91097011 RA: 19:18:52.6 Dec: 19:43: 2 Gl: 53.9000 Gh: 2.7000 Date: 90/10/ 9
1.21788736 Centre period (ms); §21.09400000 Centre DM: 154.00
File start (blks): 1 Blks skipped: 0 Blks read: 120 Bl lencih (s) 1.00000

Tsamp (ms):. 5000 Nprd: 89 Ndm: 15 DMfactor 1.0
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R AR
820.735 821.405

ot s b
.o N * R
IR 3.
S AP
. ‘-n:\ f Vg
Vet , ;!
S N
T R
1e . .
PR M EE
. . s .
A, 3
g :
oy £ .
i " i
e e -
."“... .y L
,i’{ L - O
% L .
A L .
Tl A
1 ¢ * -
o . A ., G
‘L y
[T - 1
RN T
! N
., -
! IR

- R ':t.:, Best frgy {Hz):

LT OV~LOmMmDmNm
.
-

. Bestprd (ms); 82095248713 Err: 04716763
1.218097 Er.  .000070
BestDM: 212.37 Em: 25.54

BestWidth: 8 BesiSN; 20.0




T~ZO

I TV-~TVIP

File: 91136011 RA: 19:20:43.9 Dec: 21:4:52 Gl 55.3000 Gb: 2.8000 Date: 80/10/15
Centre freq. (Hz): 92764378 Centre period (ms}: 1078.00000000 Centre DM 217.00
File start (blks): 1 Blks skipped: 0 Blksread: 121 Bk length (s) 1.00000

Tsamp [ms); 6000 Nprd: 71 Ndm: 15 DMfactor; 1.0

T T T

| i

1076.17 1077.39

O V=Mmg——

i T NG > & I. “
. ..): t RN .:" ) \ ' ;a.( g \,‘ n'.. " , :‘

, o z- . 24 . a0 : A . '_' e

i 3 N oL . . W v E !. - . St :1 :

: :'.‘,.-lu 3 , Q . : ..,.-.

et b V2 ! o ) ’ .

Satrnt 4 ; P ' o Ty

ot w0t H A R &

. :. .~;’»- % v ‘ S ) { , 4

!\.\ L 1 ::f, I

Sy R 1
T e Bestprd (ms): 1076.16041667 Err. 08020833
f RS L Bestfrg(Hz):  .827506 Erm:  .000069

PR T e e BestDM: 217.00 Err: 33.52

O TN AR Best Width: 2 BestSN: 24.4

. ":’..':' ,‘: N ATy vl ) o




T~Z 0O

BT DwmMZT ™

WID~TVIP

File: 91047011 RA: 19:28:51.9 Dec: 10:53:3 Gl: 47.4000 Gb: -: 3000 Date: 50/10/ 2
Centrefreq. (Hz):  4.41432891 Centre period (ms): 226.53502300 Centre DM:  3.00
File start (blks): 1 Blks skipped: 0 Biks read: 115 Blkiengt s} 1.00000

Tsamp {ms). 5000 Nprd: 87 Ndm: 15 DM factor. 1.0
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File:g1048011 RA: 19:33:31.8 Dec: 16:9:58 GI: 52.4000 Gb: -2.1000 Date: 90/10/ 2
2.78733213 Centre period (ms): 358.76600000 Centre DM: 158.00
File start (blks): 1 Blks skipped: 0 Blks read; 118 Blk length {s) 1.00000

Tsamp (ms): 5000 Nprd: 83 Ndm: 15 DMfactor: 1.0
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File:dz2011 RA: 19:37:28.7 Dec: 21:28:1 GI: 59.0000 Gb: -1.0000 Dste: 90/ 9/20
Centre freq. (Hz): 641.83748315 Centre period (ms): 155802680 Centre DM:  71.00
File start (blks]: 1 Blks skipped: 0 Blks read: 488 Blk lengt (5] .25000

Tsamp (ms}): .0800 Nprd: 65 Ndm: 15 DM factor: 1.0
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File: g1064011 RA: 19:40:38.1 Dec:-12:44:53 Gl: 27.3000 Gb:-17.2000 Dale: 90/10/ 3
Centre freq. (Hz):  1.02825755 Centre period (ms): 972.51800000 Centre DM:  29.00
File start [blks): 1 Blks skipped: 0 Biksread: 116 Biklength (s] 1.00000

Tsamp {ms). .6000 Nprd: 57 Ndm: 15 DMfactor: 1.0
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File: g1098011 RA: 19:44:38.7 Dec: 17:58:15 GI: 55.3000 Gb. -3.5000 Date: 80/10/9
Centre freq. (Hz):  2.26937479 Centre period (ms). 440.85000000 Centre DM: 16.00
File start (blks): 1 Blks skipped: 0 Blks read: 119 Bik length (5) 1.00000

Tsamp [ms}): .5000 Nprd: 85 Ndm: 15 DM tactor 1.0
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File:g1137011 RA: 19:46:33.9 Dec: 35:32:38 Gl: 70.7000 Gb: 5.0000 Dste: 90/10/15
Centre freq. (Hz):  1.39402354 Centre period [ms); 717.34800000 Centre OM: 129.00
File start (biks): 1 Blks skipped: 0 Blks read: 139 Biklength (s) 1.00000

Tsamp [ms). 5000 Nprd: 73 Ndm: 15 DMfactor, 1.0
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File:d1011 RA: 19:53:26.6 Dec: 29:0:44 GI: 65.8400 Gb:

4400 Date: 80/ 9/18

Centre freq. (Hz): 163.03027635 Centre period {(ms):  6.13383000 Centre DM: 10450

File start (biks): 1 Blks skipped: 0 Blks read: 516 Blk length [s) .26000

Tsamp (ms): .0800 Nprd: 49 Ndm: 15 DM factor 1.0
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File: 91065011 RA: 19:53:67.3 Dec: 50:51:53 GI: 84.8000 Gb: 11.6000 Date: 80/10/ 3
Centre freq. (Hz):  1.92696792 Centre period (ms); 518.95000000 Cenire DM: 32.00
File start (blks): 1 Blks skipped: 0 Blks read: 180 Blk length {8} 1.00000

Tsamp [ms): .5000 Nprd: 83 Ndm: 15 DM factor: 1.0
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File:g1088011 RA: 20:0:58.9 Dec: 40:42:26 Gl 76.6000 Gb: 5.3000 Date: 80/10/9
Centre freq. [Hz):  1.10484541 Centre period {ms). 805.10400000 Centre DM: 128.00
File start (blks): 1 Biks skipped: 0 Biks read: 149 Blk length (s} 1.00000

Tsamp [ms]: 5000 Nprd: 79 Ndm: 15 DMfactor: 1.0
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File: g1100011 RA: 20:16: .1 Dec: 28:30:30 GI: 68.1000 Gb. - 3000 Date: 90/10/ 6
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Centre freq. [Hz):  1.79216287 Centre period [ms): B57.98503300 Centre DM: 15.00
File stant (blks): 1 Blks skipped: 0 Blksread: 129 Blk lengtr 15} 1.00000
Tsamp (ms); .5000 Nprd: 89 Ndm: 15 DMfactor: 1.0
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File: g1067011 RA: 20:20:33.2 Dec: 28:44:43 Gl: 68.90C) Gb: -4.7000 Date: 90/10/ 3

Centre freq. (Hz]:

2.91188632 Centre period [ms}:

34242000000 Centre DM: 25.00

File start (blks]: 1 Blks skipped: 0 Biks read: 129 Blxlength [s) 1.00000
Tsamp (ms): 5000 Nprd: 89 Ndm: 15 DM factor: 1.0
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File:g1050011 RA: 20:21:25.3 Dec: 51:45:7 Gl 87.3000 Gb: =.4000 Date: $0/10/ 2
Centre freq. (Hz):  1.88961875 Centre period {ms): 529.20703300 Centre DM: 23.00
File start (blks): 1 Blks skipped: 0 Blks read: 183 Blkiengt (s} 1.06000

Tsamp (ms): 5000 Nprd: 83 Ndm: 15 DMfactor: 1.0
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File:g1051011 RA: 20:43:22.4 Dec:-4:32:25 Gl: 42.7000 Gb:-27.4000 Date: 90/10/ 2
Centre freq. (Hz):  .64638734 Centre period (ms): 1547.06000000 Centre DM:  36.00
File start (biks): 1 Blks skipped: 0 Blksread: 113 Blk lengtt (s) 1.00000

Tsamp [ms): .5000 Nprd: 33 Ndm: 15 DMfactor: 1.0
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File: g1003011 RA: 20:45.46.9 Dec:-16:27:63 Gl: 305000 Gb:-33.1000 Date; 90/ 5/25

Centre freq. (Hz):
File start (blks):

50975674 Cenire period {ms). 1961.72000000 Centre DM:
1 Blks skipped: 0 Blksread: 118 Blk length (5] 1.00000

Tsamp [(ms): .5000 Nprd: 21 Ndm: 16 DMfactor: 1.0
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File: g1068011 RA: 20:53:33.2 Dec: 36:18:48 GI: 79.1000 Gb. -5.6030 Date: 90/10/ 3
Centre freq. (Hz):  4.51434659 Centre period {ms): 221.51600000 CentreDM: 87.00
File start (blks): 1 Blks skipped: 0 Biks read: 141 Bik lenzth (8] 1.00000

Tsamp (ms); 5000 Nprd: 87 Ndm: 15 DMfactor 1.0
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File: g1004011 RA: 21:8:31.7 Dec: 44:29:37 Gl 86.9000 Gi: -2.0000 Date: 80/ 9/25
Centre freq. (Hz): 2.41034598 Centre period (ms}: 414.87820000 Centre DM: 140.00
File start (blkks): 1 Blks skipped: 0 Biksread: 159 Blkiength {8} 1.006000

Tsamp (ms). .5000 Nprd: 93 Ndm: 156 DMfactor: 1.0
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File: 91052011 RA: 21:11:37.7 Dec: 46:31:42 GI: 89.0000 Gb: -~.3000 Date: 90/10/ 2
Centre freq. (Hz):  .98551296 Centre period [ms): 1014.70000500 Centre DM: 141.00
File start (biks): 1 Blks skipped: 0 Blks read: 165 Blk lengtr 5] 1.00000

Tsamp (ms): 5000 Nprd: 77 Ndm: 15 DMiactor: 1.0
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File: 91070011 RA: 21:48:36.7 Dec: 63:15:40 Gl 104.3000 Gb. 7.4000 Date: 8010/ 3
Centre freq. (Hz):  2.63063054 Centre period (ms): 380.13700000 Centre DM:  128.00
File start (biks): 1 Blks skipped: 0 Blks read: 254 Blk lengtn (5] 1.00000

Tsamp (ms): 5000 Nprd: 93 Ndm: 15 DMfactor: 1.0
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File: g1005011 RA: 21:64:57.2 Dec: 40:3:26 Gl: 90.5000 Gb:-11.3000 Date; 90/ 9/25
Centre freq. (Hz):  .65561518 Centre period (ms): 1525.28500000 Centre DM:  71.00
File start (blks): 1 Blks skipped: 0 Blksread: 148 Blk length [s) 1.00000

Tsamp [ms). .5000 Nprd: 37 Ndm: 15 DMiactor: 1.0
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File: g1008011 RA: 22:17.45.8 Dec: 47:39:48 Gl: 98.4000 Gb: -7.6000 Date: 80/ 9/25
Centre freq. (Hz):  1.85711781 Centre period [ms): 538.46883100 Centre DM:  44.00
File start (blks): 1 Blks skipped: 0 Blks read: 168 Blklengt 's}1.00000

Tsamp (ms}: .5000 Nprd: 85 Ndm: 15 DMfactor. 1.0
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File: 91101011 RA: 22:24:17.3 Dec: 65:20:14 GI: 108.6000 Gb  6.8000 Date: 90/10/ 9

Centre freq. [Hz):

1.465613706 Centre period [ms):

68253002000 Centre DM: 35.00

File start (blks): 1 Blks skipped: 0 Blks read: 273 Bik lengt (8) 1.00000
Tsamp (ms): .5000 Nprd: 85 Ndm: 15 DM factor: 1.0
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File: g1007011 RA: 22:56:64.2 Dec: 58:563:10 Gl 108.6000 Gt -8000 Date: 90/ 9/25
271562487 Centre period [ms):  358.23842000 Centre DM: 151.00
File start (blks): 1 Blks skipped: 0 Blksread: 221 Biklengt [s)1.00000

Tsamp (ms}). 5000 Nprd: 89 Ndm: 15 DMiactor: 1.0

Centre freq. {Hz):
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File: g1102011 RA: 23:3:34.0 Dec: 30:43:48 Gl 97.7000 Gb.-26.7000 Date: 90410/ 5
Centre freq. (Hz): 63454938 Centre period (ms); 1575.9200J000 Centre DM:  50.00
File start (blks): 1 Blks skipped: 0 Blks tead: 131 Bik leng- {5} 1.00000

Tsamp (ms): 5000 Nprd: 38 Ndm. 15 DM factor: 1.0
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File: 91138011 RA: 23:6:2.56 Dec: 65:31:19 GI:108.7000 Gb: -4.2000 Date: 80/10/15
Centre freq. [Hz):  2.10486182 Centre period (ms): 475.06800000 Centre DM:  47.00
File start {biks]: 1 Blks skipped: 0 Blksread: 200 Biklength (s)1.00000

Tsamp (ms): 5000 Nprd: 91 Ndm: 15 DM factor 1.0
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File: g1103011 RA: 23:10:47.6 Dec: 42:36:52 Gl: 104.4000 Gb:-16.4000 Date: 80/1 079
Centre freq. (Hz):  2.86175437 Centre period (ms). 348.43600000 Cenire DM: 17.00
File start (biks): 1 Blks skipped: 0 Blks read: 154 Blk length (s) 1.00000

Tsamp (ms). 5000 Nprd: 85 Ndm: 15 DM factor: 1.0
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File: g1104011 RA: 23:24:26.8 Dec: 60:55:53 GI: 112.5000 Gh: .0000 Date: 90/10/9
4.27994248 Centre period {ms). 233.64500000 Centre DM:
File start (blks): 1 Blks skipped: 0 Blks read: 235 Blk length (5] 1.00000

Tsamp [(ms): 5000 Nprd: 93 Ndm: 15 DM factor 1.0
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File: g1105011 RA: 23:51:34.6 Dec: 61:39:6 GI: 116.2000 Gb: -.2000 Date: 90/10/ 8

Centre freq. (Hz):

1.06846427 Centre period [ms);

944.76500000 Centre DM: 85.00

File start (biks}: 1 Blks skipped: 0 Blks read: 241 Bixlength {8} 1.00000
Tsamp [ms}): 5000 Nprd: 81 Ndm: 15 DMfactor: 1.0
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