CSIRO DIVISION OF RADIOPHYSICS

=m=a=>z=== from  JOHN BROOKS Date 5th June, 1984.

to RHF, DNC, JBW, AGL, AJP, KJW, PJH, JRF, RHW, MWS, WEW, ACY, MJK, DEY,

BMT, AND GLJ.
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i
The accompanying technical note by T.M. percival indicates the constraints

put on the AT frequency coverage by various parts of the system. Your
comments are welcomed.

N.B. any changes in the frequency coverage of the AT (or any other
change) will not be reflected in the A.T. systems definiticon document
(AT/01.13/004) until after it has been ratified by the Advisory Committee.

J.W. BROOKS,
5th June, 1984. e T
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FREQUENCY BANDS FOR THE A.T.

There are thres sets of AT freguercy bandz listed baidw.
The first 1list contains the widest bandwidths and sets the
absolute limits on ths freguency <CAveErags whron wili  he
possible with the A.T.. These are the limits which will be
built into the ceceiver systam and are gopstrained by filter
bandwidths and Local Oscillater tuning ranges.

L. BAND t.2% GHI 1.75% ahz
8 BAND 2.2 GHz 2.5 GHz
C BANDE 4.5 Ghz &5.% @Mz
¥ BaANMND a.0 GH=z 10.8 GH=z
K BAND 0.0 GHz 5.5 GHz
@ BAND 42.0 GHz 0.0 GHz

The second sai are the curvsevni 2stimatas of what wWiki.
be possible with the first set of feeds.

L/3 BAND i.25 Ghz .5 gHz
C/% BAND 4.4 GHz 10.8 GH=z
K/Q BAND 0.0 Ghz 553.0 GhHz

The final list is the minimum target frequency bands
for initial! operaiiorn  and  ara primarily set by Lhe FE™
amplifiers and maybe the polarisers. These are narrower

thar the above bands and mav be imgrovad 1n tne futura.

L BAND 1,25 GHz 1.75 GHz
3 BanND T.7  Ghkz 2.5  GH=
C BAND 4&.5 GHz 5.2 GHz
¥ BAND 5.0 4aHz .3 G@H:z
K BAND 4.0 @GHz 4.4 QHz
& PBAND 4z .0 akz 53.0  GH=

These are basically 15% bandwidths which is the minimum
dasian gqoal far the FETS . & band wiill probably bBe a cooi=d
Schottky diode wmixer and should nave the full bandwidth
available.

Frequency Selection of the four I.F."s.
Dbservations wiil be passibis an Ltwo bands siwultansousiy.
L/8, C/X, and K/@. The first two pairs of bands will have 4
1.F. channels which can B2 indepantantiv tunad L2 ary
frequency in the two available bands. However only two of
these L.F.’5 will be availabie fraom tne samz palarisatian of
one band. It will however be possible to tune all four
I.F.’s to ths same polarizatian sensa.

At K band it will be possible to select 4 I.F's but
gnly two will be compietely r4rabise. The two lL.F.'s COmming
from the same polarisation will have to be selected ¢to
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within 2.5 &Hz of =2ach stner. Howaver at § bard tne sawms
restriction applies with a limit of approximately 1.5 GHz.
Thasa limits ar2 dusg tg the relative:v narrow 1.F.

bandwidths on the first mixers.
T.M. PERCIVAL
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MEMORANDUM from  JOHN BROOKS Date 5th June, 1984.

to RHF, DNC, JBW, AGL, AJP, KJW, PJH, JRF, RHW, MWS, WEW, ACY, MJK, DEY,

BMT, AND GLJ.

The accompanying technical note by T.M. Percival indicates the constraints
put on the AT frequency coverage by various parts of the system. Your
comments are welcomed.

N.B. Any changes in the frequency coverage of the AT {or any other
change) will not be reflected in the A.7T. systems definition document
(AT/01.13/004) until after it has been ratified by the Advisory Committee.

J.W. BROOKS, H
5th June, 1984.
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8 FREQUENCY BANDS FOR THE A.T.

& There are thres sets of 47 freguency bands listasd beloaw.
The first 1list contains the widest bandwidths and sets the

~ absalute limits on ths  fraguency  cavarage  which  will b=

possible with the A.T.. These are the limits which will be
buitt into the receiver systsm and are constraived by filtar
bandwidths and Local Oscillator tuning ranges.

B
L. BAND 1.2% @GH=z 1.7% aH:z
o) S BAND 2.2 GHz 2.5 GHz
' C BAND 4.4 GHzZ &.1 @Hz
X BAND 8.0 GHz 10.8 GHz
™ K BAND *20.C GH:z 25.% @GH=z
Q@ BAND 4£2.0 GHz 50.0 GH=z
9 The secand set are the curreprt sstimates of what wili
be possible with the first set of feeds.
2 L/3 BAND 1.25 GH=z Z.5% GHz
C/X BAND 4,4 GHz 10.8 GHz
-~ K/Q BANG 20.0 GH= 50.0 G&GHz
o The final list is the minimum target frequency bands
for initial operation and are primarily set by the FEY
amplifiers and maybe the polarisers. These a&are narrower
53 than the abave bands and mav be improved in the future,.
L BAND 1.25 GHz 1.75 GHz
o S BAND 2.2 Gahkz 2.5 GHz
C BAND 4,5 GHz 5.2 GHz
X BAND 5.0 @aHz 3.3 GHz
O K BAND 21.0 GHz 24.4 G@QHz
Q BAND 42.0 GHz 50.0 GHz
O These are basically 15% bandwidths which 1is the minimum
design gqoal! for the FETS . @ band will probably be a coclad
Schottky diode mixer and should have the full bandwidth
7 available.

Frequency Selection of the four I.F.'s.
Observations will bg possibie on two bands simultaneously,.
o L/S, C/X, and K/Q. The first two pairs of bands will have 4
I1.F. channels whiech can be indepentantly tunad to anvy
frequency in the two available bands. However only two of
I these [.F.'s will be available from the same polarisatiaon of
one band. 1t will however be possible to tune all faur
1.F.'s to the same polarisatiaon senss,

”{ At K band it will be possible to select 4 1.F's but

only two will be completely tunable. The two 1.F.'s camming
2 from the same polarisation will have to be selected to
(®]
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CSIRO DIVISION OF RADIOPHYSICS

MEMORANDUM from om Brooxs Date 5th June, 1984.

to RHF, DNC, JBW, AGL, AJP, KJw, PJH, JRF, RHW, MWS, WEW, ACY, MJK, DEY,

BMT, AND GILJ.

The accompanying techniecal note by T.M. Percival indicates the constraints
put on the AT frequency coverage by various parts of the system. Your
comments are welcomed.

N.B. Any changes in the frequency coverage of the AT {or any other
change) will not be reflected in the A.T. systems definition document
(AT/01.13/004) until after it has been ratified by the Advisory Committee,

e

J.W. BROOKS,
5th June, 1984.
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FREQUENCY BANDS FOR THE A.T.

Thars acs btnrss zets =f &7 fregusenly bards 1iszzd b=iow.

The first tist containe the widest bandwidiths and sets the
- abanlots lemivs oy taE  frsjusccy IIvECags wnian will Bbe

possible with the A.T.. These are the limits which will be

buith inbto Les c@s@sveEr svziEm osnd IrE carstrainsd by filoar
- handwidbths and lLocal Oscillator tuning ranges.

L 2AND 1L.3% Grz TL.TR GnT

& BaND 2.2 GHz o.% GH=z

£ Rank L,o40 @GRz 4.1 Gncs

Y BAND 2.0 GH=z 1.8 GH:z
- Y BANLC 0.0 Gkcz 25.3 0GRz

@ BAND 42,0 GHz 0.0 GH=z

The secoard set ars tng Ccdrrenrnt astimatzs 3f whal wilil
he possible with the first set of feeds.

/3 BAND 1.23 &bz TL.5 Ghs
C/% BAND 4.4 GHz 10.8 GHz
- W/Q BAND 0.0 @hz Z40.2  ah:z
. The final list is the minimum target fregquency bands
a far iritial aperatiovr and ara primariiv set by the FE7
amplifiers and maybe the polarisers. These ares narrower

than thz abave bands and mavy be rmpraved in Lae funure.

. BAND 1.25 GH:=z 1.75 GHz

3 BAND .3 Ghk:Z I

! C BAND 4.5 GHz 5.2 GHz

X BAND 5.3 Ghz 3.3 GHz

i K BAND 21.0 GHz Z4.4 GHz

- G BAND 420  Qk:z 0.0 8hz

These are basically 15% bandwidths which 1is the minimum
dasign goal far the FET3 . & band will probably be a cooiad
Schottky diode mixer and should have the full bandwidth
availabie.

Frequency Selection of the four 1.F.'s.
Obsarvatiors wiil be passibis an two bands simultancousiy,
L/8, C/X, and K/Q. The first two pairs of bands will have 4
- 1.F. channals whichn can b= indepantantiy  tuned tTa  any
frequency in the two availahle bands. However only two of
these 1.F.°s will be availabie fram tn2 same polarisation of
one bawnd. It will however be possible to tune all four
I.F.’s ta ths same paiarisat:an 38ns3.

- At K band it will be possible to select & I.F’'s but
antly two will be compiete:y camabls. The twa L.F.'5 COmming
. from the same polarisation will have to be selected to




o

LT T N L e -

Page 2

within 2.5 GHz of =ach other. However st § hand the sams
restriction applies with a limit of approximately 1.5 GHz.
Thessa limits are dues to the ralativeiv wnarrow I.F.
bandwidths on the first mixkers,.

T.M. PERCIVA.
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Figures 3 and 4 show raw maps for the 3km array and the

_ bkm array with a fixed 6km antenna for both the single frequency
" and bandwidth synthesis cases, Similar maps for the 6km case with
a moveable antenna were indistinguishable from thosze shown in
Figure 4, Rav maps are compared since, ag a general rule, the
dynamic range of a cleaned map is closely related to the original
sidelobe level. These maps therefore indicate the relative
performance of the different configurations., The final dynamic
range will depend on the level of system errors, at least for
relatively strong sourcea, and is not easily predictable,

Dynamic ranges and fidelities (for definition see AT/10.1/036)
for the four maps are as follows:

Dynamic Range Fidelity

————— v ——————— oy =i i ——— —

3km, single frequency: 9.1db 4,6db
3km, bandwidth synthesis: 14.6db 14,6db
6km, =single frequency: 11.,.8db 13.5db
bkm, bandwidth synthesis: 21.4db 20.2db

It is clear from the figures and from this table that bandwidth
synthesis is going to be very beneficial, leading to dynamic
range improvements of 5-10 db. Thie will be especially true of
longer observations on the 6km array as it will be more effective
than moving the 6km antenna in filling the U-V plane.

These simulations assumed a source with spatially uniform
spectral index. For many real (continuum) sources this will be an
adequate assumption, at least over the 30% bandwidth assumed
here. However in other cases it will not be adequate and the
simple summing of U-V data will lead to errors. This can be
turned to advantage if a processing algorithm which
gimultanecusly solves for intensity and spectral index is
employed. Such algorithms are currently under development
(e.g, Cornwall and Wietfeldt, VLA preprint).

I thank Ray Norris for the initial setting up the COM
files for the simulations,
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Figure 1, Sky distribution for the test source SPIRAL. Contour

spacing is 0.5%.
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