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EXTRA STATIONS FOR THE COMPACT ARRAY
J.L. Caswell & L. Staveley-Smith

Abstract

It is proposed that extra antenna stations be provided for the Compact Array in
order to provide array configurations wkick will greatly improve cbserving speed,
sensitivity and image fidelity for extended objects. These objects include many
high priority Galactic, Magellanic Cloud and extended extragalactic sources (e.g.
Centauvrus A) for which the AT is ideally placed, yet is presently unable to effi-
ciently or faithfully observe. Limitations arising from the lack of these stations will
become particularly acute as the Compact Array moves to higher frequencies and
more compact configurations. Three new stations would permit a complementary
pair of 375-m arrays for a complete 2-day synthesis (presently impossible) and an
ultra-compact single-day configuration using a 180-m array (presently impossible
— the existing 122-m array is a highly redundant non-imaging array).

As a first step in this direction, we have identified a position for one of the three

new stations which would provide a good temporary solution for the single-day
ultra-compact array.

1 Introduction

The Australia Telescope Compact Array {ATCA) was constructed with thirty five sta-
tions for locating the five antennas on the 3 km track and two statiens for locating the
6 km antenna. It was originally envisaged that most radio sources would be observed
using twenty four separate 12 hr observations. For these types of observation, most in-
terferometer spacings between 30 and 3000 m and about half the remaining spacings out
to 6000 m are obtained, so that a nearly-complete synthesis of the full 6 km aperture

is achieved. Under these conditions, image fidelity can be high and deconvolution is
trivial.

However, in the nearly 3 years since the commencement of regular scheduling, the actual
number of 12 hr observations for a single source has rarely exceeded four, The reasons
for this are: (a) that good fidelity is attainable for simple sources with only a few

configurations: and (b) pressure on observing time is high, with oversubscription running
at a factor of ~ 3.

Scientific priorities have also moved and significant observing time is now being expended
in scientific areas which require the use of more compact configurations. The combination
of the current observing styles and these unforeseen areas of scientific interest has led
tc the realization that image quality is being compromised by the existing antenna
stations. For large sources. where a compact array is required for surface brightness
sensitivity, the existing stations mainly allow for spacings that are even multiples of the
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Figure 1: One-dimensional beam with the existing 3756m array (uniform weighting). The
first grating is well within the primary beam of the antennas.

basic 15-m increment (30, 60, 90 ..). The resultant grating response of the array lies
well within the primary bea.m (radius ~ 0.67x FWHP at SCP), so that all extended
sources are self-confused. The only way around this problem at present is to observe
with multiple configurations using less compact arrays. Apart from being prohibitively
time-consuming to achieve the equivalent sensitivity (e.g. at least 4 days are required to
form a moderately useful 180-m array, compared to the single day theoretically required},
there are fundamental problems calibrating such data, where the short baselines arise
from separate non-redundant arrays. At high frequencies, where very compact and ultra
compact configurations will be the norm, faster configurations are essential to make full
use of periods of good atmospheric stability. -

2 Technical Considerations

2.1 Existing Configurations

The advertised 750m configuration provides almost complete coverage in 4 days. The
unit spacing increment for the ATCA is 15.306m (more precisely 3000/196) and the
7530m configuration has 12 omitted spacings from the set 2-50. There are equal numbers
of odd and even spacings and the major grating response for a source at the field centre is
outside the first null of the primary beam. However large-scale structure is not faithfully

reproduced until the full 4-day set is obtained since the 4 shortest spacings are each
obtained with different configurations.

We currently advertise a 375m array with 10 baselines in the range 2-30 units, all of them
even and thus generating a strong grating response within the primary beam (Figure
1). For extended sources this can lead to insuperable problems in obtaining a reliable
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Figure 2: One-dimensional beam with the proposed 2-day 375m array (uniform weight-
ing). The first grating is now well outside the primary beam of the antennas.

image.

2.2 New configurations needed

e Two complementary very-compact configurations with baseline range approxi-
mately 2-21, each with increments of ~ 2

¢ An ultra-compact configuration with baselines 2-11 (approx) with unit increments.

Current pad positions allow no satisfactory options. At least 2 new pads are needed, and
the preferred solution requires 3 new pads. We identify a configuration for 5 antennas
by its set of 4 separations; from this it is then simple to derive the 10 baselines. For the
ATCA it is also necessary to cite the 5 unique pad positions. For designating pads it
1s often easier to use the number of 15.3m units from the eastern pad which becomes 0
units. The 6km (extreme west) station becomes 392 units.

2.3 Proposed positions for 3 new pads
A typical good pair of very-compact sets is:

separations 4 11 2 6

baselines 2, 4, &, 8, 11, 13, 15, 17, 1@, 23
combined with

separations 5 9 7 3

baselines 3, B, 7, 9,10, 14, 16, 18, 21, 24
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Figure 3: One-dimensional beam with the proposed 1-day ultra-compact array (uniform
weighting).

Thus 19 is duplicated and 12 18 20 and 22 are missing. The 1-dimensional beam for this
array is plotted in Figure 2.

Positions of the new pads would be: One pad 2 units from 33 towards 34 (designated
33a or preferably 192u). This would permit the 5,9,7.3 set, using pads 28,30,31,32,33a.
Two new pads between 9 and 10: 19u (or 9a) located 3 units from 9 towards 10 and 23u
(or 9b) located 7 units from 9 towards 10. These would permit the 4,11,2,6 set, using
pads 1,4,5,9a,9b.

As noted below (§2.4), this option with 3 new pads allows a very good ultra-compact
array. Many other 3-pad solutions are possible and are summarized in Appendix A.

2.4 Ultra-compact configuration if new pads available

A good set achievable after construction of the suggested 3 new pads is 6,2.3.4, using
pads 5.8,9,9a.9b. The corresponding baselines are2 3 4 5 6 7 2 9 11 15 Only 10is
missing from the set 2-11, with 15 obtained instead!. The 1-dimensional beam for this
array is plotted in Figure 3. Other solutions are summarized in Appendix A and B.

2.5 Interim solution for ultra-compact array with one new
station

After construction of one new station and awaiting 2 further ones. it is possible to devise
a quite good temporary solution for an ultra-compact array. In particular, if the 1%u

1Fven with no pad restrictions, the best achievable baselines are not 2-11; inevilably at least one
baseline between 2 and 10 is missing; preferably it should be § or 10.

Y

2o



3 SCIENTIFIC USES OF EXTRA STATIONS 5

A NAa N

N\/UV“V\/\/\/\/\/\/V\/

P Y 0

2
(5.3 153

ﬁ.

Figure 4: One-dimensional beam with the interim 1-day ultra-compact array using a
single new pad (uniform weighting).

station is built, then the spacing set 4 4 2 3 can be achieved, yielding baselines

23456 B89 10 13 (4 repeated).

Spacing 7 is not obtained, but the array far surpasses anything currently achievable.
The beam is plotted in Figure 4. Other interim solutions are listed in Appendix C.

3 Scientific Uses of Extra Stations -

3.1 Mosaicing of the Magellanic Clouds

The Large Magellanic Cloud, the Small Magellanic Cloud and the Magellanic Stream
are prime targeis of opportunity for the Australia Telescope Compact Array. Apart
from being the closest galaxies to us, they are extremely interesting galaxies in their
own right. belonging to a class of low-mass, chemically young svstems which are useful
testbeds for evolutionary studies. They are connected by a gaseous and stellar trail which
appears to be the result of a recent encounter (Murai & Fujimoto, 1980). Existing Parkes
observations (Figure 5) of these objects have a spatial resolution of ~ 250 pc, which is
worse than has been achieved for other dwarf and non-dwarf galaxies, even outside the
Local Group (e.g. Sagitarius dw, Sargent & Lo 1985; Sextans A. Skillman et al. 1988;
GRS, Carignan et al. 1990; IClU Shostak & Skillman 1989). Manv problems could be
solved with ATCA obsenatlons of the Clouds in neutral hydrogen and radio continuum.
For example, the geometry and dynamics are still poorly understood; the existence and
origin of ‘superbubbles’ is unclear; and the detailed correlation between the surface
density of HI gas and young objects is poor (Lequeux 1991). Much may be learned of
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Figure 5: HI column density maps of the LMC (left) and the SMC (right) from Rohlfs
et al. (1984) and Hindman (1967) respectively. Data are from the Parkes Telescope at
a resolution of 15 (~ 250 pc). Area covered is ~ 6° x 6°.

the detailed hydrodynamical interaction of star-forming regions with surrounding gas,
hence illuminating problem areas relating to the chemical evolution of young galaxies.
A high angular resolution study may also enable us to pick out regions of protocluster
formation. The ages of globular clusters imply that formation is occuring at the present
time. We should be able to pick out such sites of cluster formation for the first time.
Radio continuum observations will enable the detailed structure of the 30 Dor complex

to be studied and its full extent and interaction with the surrounding molecular clouds
to be understood.

However, with ~ 1000 pointing centres required even at 21cm, such a study only becomes
feasible by rapid mosaicing using a set of configurations which quickly fill the UV plane.
A complementary pair of 375-m arrays would give a linear resolution ~ 20 pc, probing
down to the leve] of small-scale interstellar turbulence, and will enable completion in as
little as 60 davs. Three extra pads are required for this.

3.2 Centaurus A

A useful link between detailed high resolution observations and low resolution single
dish observations of extended extragalactic radio galaxies such as Centaurus A would
be facilitated by the existence of new stations providing more compact configurations.
Cen A has interesting structure ranging from the 10 mas scale accessible to VLBI 1o the
outcr lobes covering at least 10° x 5° on the sky (Figure 6; Junkes ¢t al. 1992).
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Fig.& a) Map of the total-power radio emission from Cen A at 6 em. Contours indicate the intensity of the totul emission while E-vectors
show the position angles of the polarized emission and their lengths its intensity (starting at 25 mJy/b.a.). The rms noise level in Lthe map
is 20 mJy/b.a.. b) Map of the polarized radic emission from Cen A at M6 cm. Contours indicate the intensity of the polarized emission
while E-vectors show the position angles of the polarized emission with their lengths giving percentage polarization {starting at 10%). The
rms noise level in the map is 8 mly/bs..



3 SCIENTIFIC USES OF EXTRA STATIONS 8

Polarization information over this range of scale sizes can provide on information mag-
netic field alignments, cosmic ray confinement mechanisms and plasma turbulence.

3.3 High Frequency Studies

Except for a few powerful AGN and strong maser sources, most high frequency obser-
vations will be limited to very compact arrays because of phase stability and surface
brightness requirements. Many sources will be complex and extended relative to the
primary beam (43" at 3mm) and so will require fully-sampled configurations to achieve
image fidelity and suppression of the grating response. Speed of observation is essential
to make use of good atmospheric conditions. The prospect of having to rely on multiple
(4-24) configurations, all under good observing conditions, is impractical.

Molecular observations in the forthcoming ATCA frequency band (12-25 GHz), partic-
ularly NH; at 23 GHz, will also greatly berefit from compact configurations.

3.4 Magnetic Fields in Galaxies

Sensitive polarimetry of nearby galaxies is a useful tool with which to investigate mag-
netic field structures and the relationship with dust, stars and gas (Beck 1991). Surpris-
ingly few galaxies have been studied so far in both hemispheres. Generally single dishes
do not have enough resolution, whereas interferometers run out of sensitivity. However,
with its good off-axis polarization performance, the newly commissioned polarization-
calibration hardware, improved /6 c¢m performance, and better compact configurations,
the ATCA would be ideally equipped for studies of a range of nearby southern galax-
ies including the young Magellanic and NGC 1313 systems and the starburst galaxies
NGC 2533 and NGC 4945. A 2-day 380 m array would have a resolution at 5 GHz of
30" and a sensitivity of 15uJy beam™ (T = 0.4 mK) with the forthcoming receiver
upgrade. Spectral and depolarization studies could also make use of the fact that the

8 GHz angular resolution at Parkes is similar to the 1.4 GHz resolution with a 180m
ATCA configuration.

3.5 Imaging of SNRs, HII regions and other extended sources

Presently, most ATCA observations of SNRs and HII regions are in the LMC and SMC
because they are of small enough angular diameter to be faithfully imaged with existing
configurations. Larger Galactic sources would often require mosaicing and those of low
surface brightness will require very compact, or ultra compact arrays. Much may.be
learned from such detailed Galactic studies. For example, distance estimates from HI
absorplion against these objects would greatly enhance our knowledge of their intrinsic
properties. Single-dish observations often cannot detect absorption against low surface
brightness objects in the presence of substantial emission fluctuations. Detailed wide-
field polarimetry of SNRs and mapping of swept-up or dissociated gas in a range of
SNRs and HII regions would also add to our knowledge of the evolution of these objects
and their interaction with the surrounding medium.
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Note that an ultra-compact array at 8.4 GHz has a resolution very similar to the MOST
at 843 MHz and would yield an excelient comparison for spectral index investigations.

Recombination line mapping is an effective way of mapping velocity structure, temper-
ature fluctuations and abundances in extended objects.

3.6 Note on Snapshot Observations

Snapshot observations are brief observations at a number of hour angles, mainly used
to quickly determine an accurate radio position of a previously catalogued source or to
determine if a radio source is present. These are usually made at high resolution (6km
array} and are presently not encouraged because of the high sidelobe levels obtained.
Figure 7 shows the 1-dimensional beams for current 6-km configurations. The positive
sidelobes vary from +67 to +78% and the negative sidelobes are about —-20%. The
sidelobes are not associated with the main grating ring, as approximately equal numbers
of odd and even increments are available on these long arrays. Therefore, extra stations
will probably not substantially improve snapshot-type observations as much as other
techniques such as multi-frequency synthesis. -
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ARRAT 2 harslinest 2 4 6 810111213 2 ady
Combined ARJAY ¢ 2 3 4 8 & [ 3 -1+
AKRAY 3 baselines: 2 3 4 3 & 7T 4101211 14y
hew pad lecatisne = 13 23 03

ARRLY 1 basalins 305 7T 0 341637 22 24y
AFRAY 2 baralines: 2 4 6 §21011 1223 1 23y

Combined ANNAT @ 2 31 4
ARMAT 3 baralines: 2 24

5 & 7 & 8 PIbII
$ & 7T #3011 142

Mo pad jecatiems w31 IS M

AMFLY 1 bassliinas: 303 %7 ) Fld 1617 21 B
ARRAY 2 Baselines: 2 4 & B 10 33 13 13 19 23
Comdioed RRALY T 2 ) 4 3 6 Y 1 o3 FA01Y
AFFLY 3 Maselibes! 2 3 4 5 & 7 31011 ddr

Fov pad lecstiens = 11 25 9%

ARRAY 1 bavsllinest 3 0F 7T & PIEITI AL
ALY 2 baralinhes: 2 4 F 11011 12 131F 222
Camblimed ARRAY 3 2 3 4 5 & 7T ¥ & p202]
LNRAY 3 Bapallnes: 2 3 4 3 § 7T #2011y

v pad lecatiens =

11 25

padar
3z 3
pads:

pats;
Ppadat
%13
pade:

p LT H
paids:
13 12
pada;

pada:
pads;
2 13
padr:

MGAY 3 baselines: 2 3 & 8 F 7 BIPL G
Fow pad locations = 11 23 M1

AJOUY 1 basalisast 15T 16 1T 23 247
AXKRY T Basalines: 2 4 & B32031 312 331k INy

Combined ARRLY : 2 3 24 % & 71 & 2 2011
ARRAT ) haselimes: 2 3 4 3 € 7 02011347
Fovw pad leastians » 31 25 9

AFPLY 1 basslines: 3 8 7 8 % U4 1817 21 24y
ANPAY 2 bassdines: 2 4 6 6 1011 12 13 1% 23t

Combined XMIAY 1 2 3 4 8 & 7
ARFAY 3 basslines: 2 3 4 5 #

18 FlC U
T 8 10 311 4y

Wew pad lscatiams v 11 23 101

AFMLY ] Basalimas: 3 2 T N P14 18 1T 21 247
NGAY 2 darallnes! 2 4 n 11 12 13 1% 234
Combibed ARRAY © 2 3 4 5 & 7 0 0 FW
ATRAY 1 Basalinast 2 3 4 % & 7 wl0114
ko pad locatlons » 11 2% 103

AFPLY ) basallimast 3 5 7 8 92U 26T 2
LARRLY 2 baralina 2 4 & %2031 12132920

Combined AWRAY 2 3 4 5 " 3101
ANRLY 3 Basslines: 2 3 4 ) & T 8101} 2y
tiew pad lecatiend = 11 25 1D4

AREAY 1 basalinse:r 3 b 7 B P U426 17 2] 24y
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b -3
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5 4 7T * o0 PO
AJARY 3 basslimes: 2 3 4 % & 7T 81013147

-

New pai lecatichs «
ANIAT ] basslines!

3 B 14 2§ 27 21 T4y
AKRLY 2 Bawalines: 2

L]

#1033 12 13 19 E3r
$ 6 7T 3 & pAOIL
4 % &€ 7 0201311 3r

£ 1% 21 24y
2 13 18 237
1011

Bew pad lecatiens w13 2L 122
AXMAT 1 basslinasi 3L T 0 PTG
ANRAY 2 hasslines: 2 4 £ 810 1317 1310 2);

Combimed ANRAY ¢ 2 3 4 5 &£ 7 9 8 %1011
AFRAY J basaldimest 2 3 4 5 € 7 €20 11 4y

Yaw pad lecatisns &« 11
a $Td 14 17 21 B4y
ANRAY 2 basalimes; 2 10 11 17 13 19 23y

2 3 4 3 58 7 08 »Apid

25 123
71
[ ]

e

AFMT 2 bassliaes: 2 3 4 3 & 7T M10212 Ay
Wew pad lecatieas = 11 2} 134

ANNAY 1 basalimes) 308 7 F »LELT RO
ANRAY 2 bamalinas: 2 4 & B 3011 12 13 1% 2N

Combimed MUY : 2 3 4 & & 7
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£ 4 b0l
€ 7T 81D 114y

Tow pad locatisos =
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11 2: C=f

$ 7 8 ALY A 24
4 6 § 20121223 30 2)
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REav pad lecaticss = 11 2} 124
ANMLY 1 hapalisesr 3 5 T B P 14 16 17 D2 24¢
AFMAY 2 harelines 2 4 § B1011 1% 23 1% 2N
Conbined ARKALY 2 3 4 8 & T B N FILL
MOLT 3 bassiinesi 203 4 b £ 7 0P L3 L4
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E T 8 Lol
5 & 7 6 10 21 245
Bow pad lecatians = 11 2! 130
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K

Fl0l
AFRAT J Massliner: T 3 4 ¢

£ 7T #1011 14,
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Wer pad lecatisns = 11 2! (32
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416 17 22 24»
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¢ 4 810y
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Combined ARMAT © 2 3 4 B E Y 8 ¢ PID1YLRIIMACATIN I DY RN ANRAT 3 basslines) 2 3 4 5 & 7 0162l 247 padsr [ ] 4 B 11
AREAY Y bassllnes: 2 3 4 3 6 7 ¥A0II Ud: pade L] 4 § 11 L&

Bew pad locatiens = 11 25 137
Ve pad lecatisne = 11 28 37 ARAY 1 Farellines: A 3 % 0 F 141817 22 247 padsr . 11 1¢ 2% 2
ARRAY 1 basslines) 3 5 7 N 3346 1Y 2L 4 padns P Ll 1§ 28 2 ANFAY 2 hasslinsri 2 4 § 81013 12 13 1F 237 puds: 2 6 12 4 25
ARMAY 2 bassllinas: 2 & £ 010111213 18 23 pade: 2 & 12 4 2% Combined ARRAY : @ 3 4 5 & 7 0 0 PAIDILAZIIOM JEL7 30T I AU
Conblned ALY 1 2 03 4 8 & T " » HL0ALIZ1ILICATI X 23 M ANFAY J Baselines: 2 3 4 3 &£ 7 31011 14: pads: [ i § 11
ARRLY ) hassllinaa; 203 4 5 6 7 81011 345 pade; [ 4 ¢ 11 U

Wev pad lecstiens » 21 28 135§
Nov pad locatione w 11 28 1 ANKAY I basslines: 3 8 T8 %116 1T 21 ) pads: 0 11 1§ 23 32
ARFLY 1 Baselines: 3 5 T 8 F 1416 1T 20 24; pade: & 31 26 28 32 AFRAY 2 basslines; 2 4 6 6 1021 2% 13 19 Z3r pads: 2 € 12 14 2%
ANMAY 2 basalinesi 2 4 & #1013 1723 1P 237 pads: 2 € 12 14 2% Comkined ARMLY : 2 3 4 % & 7 3 8 910111213 1416217397 23 N
Ceabloed ARMAY 1 Z 3 4 0% & 7 8 0 pIDAATAI M 1IN N I N AFRAY 3 bapalibes: 2 3 4 € 7 ¥310 11 Adr pades [ | ¢ 11 1

APPAT 3 MaMelinesi 2 3 4 3 E 7T 001N g ¢ d ¢ L U

Neuw pad lecatisas = 11 2% 18

Few pad lecaticns = 11 23 100 ANPAY 1 besalimes: 3 5 7 B R 141417 21 24r pads: § 11 A6 35 32
ARFAY 1 Barelines: 2 F 7 0 F 32617 21 20 padsy Il 16 2 32 AJMAY 2 Basslines: 2 4 & § 1D 13 12 13 15 237 peds: 2 § 22 2 25
ANUY T Basalimawi 2 4 & § 3011 32 1D 30 2 pads: T & 12 34 X8 Canbined ARRAY 1 2 3 4 ! & 7 0 F P 20111213 3161710 21 230
Comkbined ANRAY 2 3 4 F & 7T ¢ ¥ 510113213 14362371y 21 23N AFRAT 3 basslines: £ 03 4 ' & T #1011 147 peds: LB } £ 31 34
AKRAY 3 basslines: 2 3 & b & 7T 81011 3d; pads; 6 4 LIS R |

Ter pad lecations = 11 25 lée

¥ew pad locations = 11 2&

AXPAY 1 brsalines: 3 0§ 7 0 #3416 17 21 247 pads: € 11 316 25 32
ARPAY 2 basslines: 2 4 € 01013 17 13 1% 23 pads: 2 0§ 12 & 28
Cambined ARMAT 2 3 4 5 £ 7 08 0 PO LZIT M AT AIFD 22N
AMMAY ¥ basslinms: 2 3 4 5 &£ 7 BI0LY U7 pads; ° 4 € 1L A4

"
"
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padet & 11 3§ 25 32
12 13 16 231 padm; 2 6 12 14 25
§ P20 2122232262730 232
B a0 211 241 pader [} L] € 11 U

Hew pad leontiens s 1 25 ia

3 5 7§ 9343627 21 24 padst 11 16 2% 22

2 4 & £ 1011 32 13 19 23; pads: 2 € 13 4 23

2 3 4 5 ¢ 7T 0 8 $le11 121U ISITIF O AN
2 2 4 F & T 81011 147 pads: ¢ 4 £ 311 M

Wow pad locatismp = 11 2
ARRAY ] Wasslines: 34 36 17 21 34y pads;
ARRAY I barelin 30 21 33 W 3IF 227 pads:
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AKKAY 3 Baselinest 2 3 & 5 & 7T 81011 3ir pade: [ £ 11 U
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[
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-

a1l 25 162
Pow pad locations = 11 25 143 3 3 T 0 P LELI IO 24 pades P 1 16 25 RN
ANMAT 1 Baselines; 305 T R 316 LT N 2 pads 8 1 & 2% 3 2 & & 92031222 33 1P 237 padas H § 12 1d 2%
ATPAY 2 Basslines: T & & 910311 17 13 1% 23 padey ? € 12 24 2% 2 3 4 8 & 7 & 0 PIPALAZATAOLELTIDE 2D
Coubined ARFAY 1 2 3 4 b & 7 0 0 0V MO 2224 2 3 4 5 7 81011147 padss L I - -V |
AXIAY 3 basalimen: 2 3 4 3 & 7 8302 34 padn e 4 € 11
Bow pod lecatiens = 21 25 14
¥ov pad lozatiens = 11 25 244 ANMLY 1 haselines: 3 5 7T 8 8241617 2] 24t pade: B 11 16 24 a2
ARRAY 1 basm)lines) 2 5 7 8 F 14327 21 2t pader ¥ 11 i 28 22 ANRAYT 2 haselines: 2 4 F 920121 12 23 L) 231 pade: 2 ¢ 12 u 2
AFIAY I basslinept 2 4 & #3031 22 1329 23 padst 2 & 12 M 25 Combibed ARFAY ¢ 2 3 4 3§ 7T 2% PLOUILTIIMIAICITIN NI 2D N
Conined AMRAY © 2 32 4 5 & 7 6 B 9 WILARII M ACLTII D 2 AFRAY 3 Basallues! 2 3 4 L & 7 §20 11 1dr pade: ] d 4 11 U
ARFAY 3 basalinss: 2 3 & 5 & 7 81011 14! pads: 0 4 & W U
Hew pad locations = 11 25 188
Mo pad locations = 11 25 LD ANKAY 1 Basalimast 3 5 7T &8 M 1617 2 247 pads e 11 3§ 25
LRRAY 1 Basalines; 35 7 0 ¥ 1418 27 21 24t pads: 8 11 A6 28 32 ARPLY I Dbasslimes: 2 4 & B 10121213 19 23; pads: 2 & 2 14 25
ALY 2 aselines: 2 4 ¢ #5101) 12 13 1F 23 padsy 2 € 12 24 2% Conbined ARMAY @ 2 3 4 5 6 7 0 3 P101112 33341637197 222
Combined ARMAY @ 23 4 58 &£ T PUBLDMMNIIMNO DN ATWAY 3 basalisss: 2 2 4 85 6 7 8301114 pade: e 4 & 11 4
ARRLY ) baselimes: 2 3 4 % £ 7 B I0 11 147 pades ¢ 4 & L u
Bow pad lacatiens » 311 2% 163
Vew pad lecatisos = 31 23 246 ARRLY 1 basslimes; 3 0§ Y 8 9241637 21 24y pader 145 158 373 20 IMY
ARRAY 1 baselis 3 03 T 8 8343631721 24) pade: b 13 1 25 o: AMRAY 2 basuliness 2 4 6 & 30 11 12 L3 1§ 23 padal 2 6 12 24 2%
ANKAY 2 Barelinest 2 & &£ %3031 32 13 19 237 pads: 2 & 12 34 22 Cmmbinsd ANRAY : 2 3 4 5 & 7T 88 L0122 IEA6LTLP D 2D N
Combined ARFAY © 2 3 4 3 & 7 ¥ opl0LIl213003620709 0 222 ATOAT 3 Masalines: 2 3 4 2 & 7 ¥ 101 L) pades L] L} € 11 14
ANRAY 3 bassliinest 2 3 4 b € 7 810 11 34 padss [} 4 £ 1 U

Yow pad logations = 13 28 366

Few pad Jecaticas = 11 2% 149

T B F 1436 XY 21 2§t pads; f 1o 1é 25 32
AFRAT 1 Bamalin 5 7 8 #3118 1T 2} 24t padsy o 311 36 2% 32 € 130 1112 13 1% 23; padse; 2 F 12 d 25
AMRLY 2 baselines: 2 4 & 010111233 1 2N pads: H € 12 14 23 § 6 7T R P 20211213 16172 1) 2 A
Combined ARNAY ! 2 3 4 5 £ 7 8 0 PIDLIAZIDMOLELTIP D) 23 2 4 3 §E 7 810 11 14; pada: (] 4 $ 21 U
ARMAY J basalines) 2 3 4 F 6 7 FI01Y 147 pades e 4 & 11 U4
Mo pad locatiams » 11 24 187
Few pad locaticne = 11 28 lsn AFRAY I hasalinesi 2 0% T B %2814 1T 2) 24; pace; Il 6 28 22
ARFAY 1 Basslinent 3 & T B P2L2€E 17 21 247 padar 4 11 1¢ 2% M2 ANKAY 2 basalimen! 2 4 F 8201112 3310 22 pads: 2 & 12 14 25
AXRAY 2 basalihes: 2 4 & B1c 11 12 13 2% 2); pads: 2 & 12 4 2% Combined ANFAY : 2 3 4 %5 F 7T 8 0 011323326170 23
Conbinsd ARRAY © 2 2 4 3 € 7 B B 361213 UMACITIIA AN ANRAY 3 Maralines: 2 3 4 5 6§ 7 020 1] 34 padn e 4 & 11 u
ARRRY 3 baselines: 2 2 4 5 & 7 81011 31 pads: [ 4 4 11 id
Wow pad locatdens & 13 25 (4
Sev pad locations = 11 25 181 AMMAY 1 Basalines: T 7T E F 141617 21 24 pads: a4 11 1€ 2y 3z
3 5 7 0 b 14 1€ 17 21 24¢ pads: 11 Ak 25 a2 AMMAY 2 2 4 & 51011 12 13 18 237 pade: 2 £ 12 14 2%
AXRLY 2 Baselines: 2 4 € 01012 17 13 1§ 23r pads: 2 & 12 1 2B Coamdined ARRLY : 2 3 4 3 6 7T M O3 90U LT 13 OLELT I O 2O
Conbined ARRAT 1 2 03 4 3 & 7T 0 P FLUAA2I UM AN P A 22N AFFAY ] basalines: 2 2 4 5 & T #1011 1dr pads: o 4 € 11 3
ARRAY 3 Basslines: 2 3 4 5 & 7 0201l L4; pads: ¢ i & 11

New pad lecatians = 11 2%

Tew pad locatians = 31 25 152 ANLLY 1 bawelin 3 5 1 14 16 17 21 24; padaey $ 11 1¢é 2% 32
LEFLY 1 basslines: 3 T 241617 21 24;7 pads: ¥ 11 18 25 3z AFRAY 2 Basalines: 2 4 F F S0 3112 13 1) 237 pade: 2 & 12 W 2%
ANRAY 2 basslinest 2 4 ¢ 9101112 33 10 231 padst 2 & 12 14 2% Combined ARRAY : T3 O& 3 & 7T 8 P FI03 2223226072 3N
Canbined ARRAY 2 3 & 3 ¢ 7 & & 9010231713 34 161729 21 23 N ARRAY 3 basalinss: 2 3 4 Y & 7 61011 14: peds: [ [) L% S

ARELY 3 basalines: 2 3 4 3 € 7 0201 141 pada; -] 4 § 11 14

Bow pad lecatiems = 11 23 171

Fev pad lecations = 11 25 153 ANMLY ] basallines: J 5 7 § 9 14 16 17 21 241 padst 8 11 1¢ 23 22
AFRAY 1 aeelines: 305 T 8 FIL6 1T I N pede: ¥ 11 1€ 23 32 LMMAY 2 Barelinen: 2 4 & E 1D I1 12 13 1% I3; pada: 2 & 12 4 2%
LRRAY 2 Meaalines: 2 4 & 010121213 1) 23; pads: 2 ¢ 12 24 2% Canbined ARKAY @ 2 3 4 5 € T B 8 P10L1 1T 13 14 161719 2N 23 24
Combined ARRAT 1 203 4 5 8 T 00 PP 12232 MEITINA I N ARKLY 3 basalimest 2 3 4 % & T 81011 1dt pads; LI | 13 N
ARRAT 3 basalinee: 2 35 4 3 ¢ 7 A0 11 14) pedms LI | € 11 1

S pad lecatieos = il 2% 1
New pad locations = 11 25 354 T8 P46 17 20 247 pads:

3 5
ARPAY 1 basslines: 25 T * F3d 1617 21 20 pade: * 13 14 2% 32 ANRAY 2 bapaiines; 2 4 & 9203312 23 1p 23:
2 4

11 16 25 32

LR ]
-

(1T Y 2 4 25
ARRLY 2 basslinest € 0 1011 32 13 28 227 padar 2 € 1 14 2% Cambined ANRAY 2 3 4 5 & T & w0 §I0A) {! 314 3627200 23 23N
Conbinad ARFAT : 2 02 4 % & 71 F P PLOAIIZIIIANELTII NN 234 ANMAY 3 baselisen: 2 3 4 % & 7T 01011 14; pades [ [ € 11 W
AFMAT 2 maralines: 2 3 4 5 & 7 81011 3dr pada: e E 11 4

Hew pad lecations = i1 2% Lt

Hew puid lecstiens = 11 25 138 AFRAY } basslimest 303 07T L P14 1617 21 241 pads: 4 13 1§ =23 22
ANFAT 1 Bassliner: 3 8 T ow b ie A€ 2T 21 24 pads: 11 16 2% 32 ARRAY 2 hasalines: 2 4 F 83101117 13 1% 23; pade: 2 § 12 14 %
AXRFXLY I barslines: 2 4 § 0202122 12 30 2D; pads; ? € 12 4 23 Candined ARMAT 2 3 4 5 & 7 & F P0G 21324162712 2D N
Conbired ARPAY : 2 03 4 3 &€ 7T F B 910711213 1406171921 2324 AWMLY 3 bansilnes: 2 3 4 5 & 7 31011 14 pada: L'} [} & 11 34

AKRAT 3 basslines; 2 3 4 3 & 7 81011 147 pads; ¢ 4 6 31

Sow psd lecaticns » 11 2% 1%

Wew pad locatiens = 11 2% 158 ANPAY 1 baselines: 2 3 7 ) 4 16 17 21 34: pads: b1l 16 2% 22
AHFLY 1 bapalinss; 3 03 T 4 #1416 1T 21 24; pads; 3 11 16 IS5 M ARPAY 2 papelices: 2 4 & 83D 1132 23 20 231 pada: 2 § 12 la 23
ARFAY 2 Baselln 2 4 & 8§ 10321 3% 13 19 23: padat 2 6 12 Q4 s Combined AKPAT I 03 4 3 6 7T 0 8 30012121 ELTIPA I N

Condlrad ARMAY ; 2 3 4 5 & 7T 3 % %101 3213 U4 A617T AN 22N ARRLY ] Basalines: 2 3 4 5 & T 8§10 1) 14; pada: ¢ d € L1
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T pad lecations = 11 2% L2
Wow pad lecaticps = 11 23 117

2 0% 7 830 34 18 1% 21 By pads! 160 2173 LT 106 1D2
AKRAY 1 bassllihes: 2 3 T 0 k1416127 21 247 pada: 11 1§ 28 32 ARFAY 2 basalimen) 2 4 & & 3017 33 17 23 251 pads: 2 4 30 4 N
AFFAY J basalines? 2 4 € 81D 11 12 13 1% 23; pads; ? § 12 4 2% Combined ARRAY : 2 3 4 2 F Y 3 020 OWOLTIDNMLE 1T 1P 2L 2N 24 25
Combirmd AXRAY 3 2 2 4 3 F 7 8 0 PIDZLIMAISALIINIAE AN MFAT ) busalines: 2 3 4 % & 7 83011 2ir pads: [ ) £ 11 4
ARRAY 3 basalines: 2 3 4 3 & 7 BL0 13 147 padsr [ 4 $ 11
Ver pad lmcations =« 13 20 192
Kew pad lecatisns « 11 25178 AFAY 1 baselinhas: 3 3 % B 10 2426 2F 21 247 padd: 268 173 182 109 192
ANMAY 1 bareline 3B Y O3 P14 IELT 21 M) padst ¥ 11 1§ 25 a2 ANOAY 2 basslines: 2 4 & §F 1012 13 17 23 2%; pads; [1 £ 32 1«
AFRAY T hasalinss; 2 4 & 921021 32 33 1P 337 pade: H € 12 14 22 Condined ARMAY | 2 3 4 T 0 31010 17 13 14 16 17 1B 23 I3 24 25
Cenblnad ARMAY ) 2 3 &4 § & 7 & 4 ¥y 011321334 161710 20 29 AKMLY J Basalibast 2 3 § 7 920 21 347 pads: [ 4 11 M
ANMAY 3 bassllines) 2 3 4 B € 7 N30 11 14) pads: - | ¢ 1 14
P pad lezptiony « 13 22 29
Fow pad Jezatists ¢ 11 23 17F ARKAY 1 basslines: 3 2 7 8 10 14 16 1P 21 24; pads: & 1) 22 29 M2
I E T R OB AL1E 1Y 21 24t pades & 13 1 25 22 ANMY 2 barslines: 2 4 ¢ § 1012 13 17 23 257 pads: d £ 12 e
2 4 & 01021 12 1) 29 23r pads: 2 4 12 14 25 Cambimed ANRAY 1 2 03 4 2 6 TR 220101231314 3617202023 3488
Coabiped MRRY 2 3 4 3 & 7T 0 & 51011122334 161719 2 23N ANMAY 3 basalines: 2 03 4 0 £ 5 01011 14; paca: 2 6 LI - - 14
AFFAY 3 Basslicers: 2 3 4 8 & 7 8181] 1dr pads: LI 11 u
e pad Lecatiens = 13 2) 1S
Weu pad locations = 11 208 180 AFPAY L hasallmert 3 083 T8 P36 AT 2 24; pada: IED 160 173 182 100
AKFAY 1 basalihe 3 8 7 & #1414 1721 247 padn » 11 1§ 2¢ 32 AFRRAY 2 Mamwmlinap: 2 4 ‘ & 10 13 12 13 18 23: pade; 2 4 10 1z 23
AFEAY 2 Bbaselines: 2 4 € 81013 13 13 1% 23 pads: 2 € 12 14 2% Cembined ARRAY 2 21 T 8 " P2D21I21334363720 3 2324
Canhirmd MUY € 3 4 5 £ Y 6 0 pAOUQ 22 1IAA6CAT P D 23 A AFFAY ] hasalioen: 2!!5‘7l10!.114:’m: 2 § s 13 1§
ANKAY 3 baselimas: 2 3 4 F & 7 FIC LY 147 padet L} L} € 1 u
Tex pad locations = 13 2% L4!
v pad lecatlans = AFAY 1 baseliners: 3 5 9§ P24 1617 21 24 pade: 16H 260 1T 182 18P
16 17 21 247 pads: " 11 1§ 23 a2 AXFAY 2 wasalimest 2 4 € 32031212 22 1F 221 pade: 2 € 12 14 25
AFMAY I bapalineri A2 L3 1§ 33 pads: a € 1z 4 a1 Comhingd ARRAY 2 3 4 F &7 80 P ATAIWMICITIN O 2224
Cambinpad AKRAY 8 iz MNP 2 A¥mAY 3 Baselines: 2 3 4 F & 7T »20 LY 14: pade; 2 ¢ [ IS - ¥
ANMAT 3 basslinsst 2 02 4 3 F 7 0011 ldr pads: 0 4 & 11 M
Wav pad lecations w13 2% L2
Bew pad lecatiens = 11 25 10} AXRLY 1 Laselimaw: 3 03 7T 9 2¢ 241629 2 241 padas 160 173 182 18D 192
AMMAY 1 bepslinass 3 5 7 0 ) 3416 17 21 241 pads: ¢ 11 & 25 2 AKIAY 2 basalimes: 2 4 & 4 10 22 13 1T 23 2% pads: 6 2 & 12 2%
ANRAY 2 basslines: 2 4 5 21031212 13 1P 23) pader 2 £ 12 14 028 Eamdimed ARNAY 1 2 3 4 2 6 T 8 PA0OL0 122304 161TIHZLOZY 2425
Cambized ANRAY 1 2 34 3 6 7T B B AU IZVIMMIITA DN AFFAT 3 basalinss: 2 2 4 % & 7 2100 L7 padn: T & 2 s
AT 3 bassllibes 2 03 4 5 & 7 83011 141 peds; ¢ 4 & 12 14
Vew Pad lecatiens = L3 27 2488
ew pad lecatiens = 11 25 1M AXPAT L basslines: 23 5 7 3 9 1& X6 1T 21 24; pade: 165 168 173 182 14D
ANFAY ) bamalimep; X 3 T 0 P 14 2§ 17 21 24 pada: & 13 16 25 32 ANMAY T Baselises: 2 4 & 510 21 32 13 M0 23/ pads: 4 8 o
ARRAY 2 basslihes: § 4 & 031032212 1319 23 padm 2 £ 12 M Cambined AXMAT ¢ 2 3 &£ b 5 7T " 8 51011073304 163739 23 23
Camblasd AT 3 2 3 4 3 67T 3B 5101232134267 28 A 3N AFRAT 3 basslines: 2 3 4 5 & 7T ¥ XA Mr pada: 2 € 2 W
ARRLY J haselines: 2 3 & S € 1 %1011 ddr pada: L | £ 11 A4
o2
New pad locations = 31 2% 188 P10 24 28 QP 21 245 pader 160 173 162 100 L92
AFFAT 1 Masalines: 3 0§ T 8 041617 21 247 pads: 11 16 2§ 32 & 10 12 33 27 23 251 padset 2 4 10 14
ARRAY 2 hasslimenst 2 4 & 8201112 13 1% 23 paday 2 €6 2 A4 2% 2 3 4 2 6 nn;nuunuunuauuzi
Combinad ARRLY : 2 3 4 085 & 7T NP FIOLTLZ2UAIM 6PN G N L& T w20 L1 ddr pades € & 13 16
AFRAY ] bawalines: 2 3 4 3 € 7T 213011 247 padnt L ¥ [ -}
i
Fewr pad Jccatdoms = 11 28 196 B 10 14 36 20 2 24r pade: 160 173 182 100 192
AMFAY 1 hasalimest 3 3 T 0 #1416 17 21 24r padas LT L § 10 12 33 27 23 251 padst 4 & 32 1 2
AFLY 2 masalinas: 2 4 & 8310311 12 13 1% 237 padas € 22 24 2§

ComBinmd ANRAY : 2 3 4 5 & T 8§ FLOAL 1213 A
ARFAY ) baselinent 3 4 § € 7T 92011 1 pader

€1%1rm o

26 T B $2010 123324 16271921 23 2435
26 T 81031 Ldr padar 2 & 8 1) 2k

NS

Fer pad lecatisns ¢ 15 2 24
Hew pad locations = 31 23 187 AFALY 2 basslim 3 4 € 9312 1217 20 21 Z24r paday 0 4 22
ARNAT 1 Baselined) 3 3 T 8 %1416 LT 21 247 padet 21 16 25 M ATMAY 2 basslines! 2 320 1 32 34 29 22¢ pads: T U 8 T o
ANALY 2 Baseliment @ 4 & #1013 17 13 19 23; pats: 2 € 12 a4 28 Camblined ARPAY © 2 3 3 405 & 7 8-9 10113172413 17T19 202 22 24
Compimed ARMLY © 2 3 4 5 & 7T 0 0 P LATIN D 23N ANPAT 3 basmlines: 2 2 4 % £ 7 N0 31 37 pads: a0 WM s A N
ARRLY ) Maselibest 2 3 4 5 & 7T 81011 14; pads; ] [ € 11 u

New pad locations = 11 23 1sB AFRAY 1 hasalines: a3 d
ARFAY 1 basslimas: T 8 » 14 16 1T 21 24 pads; " 11 16 2% 32 AFMAY 2 Mamalinas: z 4

T 231 1€ 28 20 237 pads: W 1Y ! 32 N
3 3
AMRAY 2 baselines: Z 4 & 9101112 13 1P 23; pade: 2

E b 1032 23 28 2ir pads: P 2 » 2 22

€ 12 14 2% Coxbined ARRAY : 2 3 4 4 5 E Y ¥ 91011122315 15 1B 3y 2¢ 21 22
Combinad ARKAY : 2 3 4 5 & 7 & 0 P3IDL1LZ13 M IEITIFIA 2D AFMAY 3 Basalines: 2 83 4 L € 7T ® §3llEr padat € 12 4 1V 21
ANRLY 3 basslines? 2 3 4 % £ 7 331011 4; pads: e 4 & 13 U

New pad lecaticns = 1% 23 1§

Fovw pad lecatiens = AFRAY 1 Maswlines! 3 05 T ® 142617 21 24 pads: 165 16 1T 1EZ 1ay
AHREY 1 Bassllnes: 1T 21 24) pads: f 11 1¢ 22 32 AMAT 2 Baselines: F 4 F & 10 11 12 13 13 237 H e 4 0 iz 23
ATMLY 2 baralines;: 23 1P 23 pads: 2 € 12 14 23 Compinmd AARAY : 2 03 4 f £ 7T B B #1011 1213 14 L6172 212324
Conbined LXRRY : 4 230313213 426273022 23 AU ARMAY 3 hasalines: ¥ 3 4 2 8 7 8 011157 pads; & 14 35 20 22

ARRAY 3 baesalinas:

B 20 11 14: pada:r [] d § 11 4

Rew pad locationa = 11 @5 1»2 1 18 1€ 18 21 247 padsr & ¢ 16 21 A
ATRAY 3 basallinas: 305 T B PLLIE LT 21 24: pada: 8 13 1s 35 22 ¥ 11 17 14 19 237 pads: 2 1a¢ 26 21 2%
ARRAY ¥ badalinas: 2 4 & 51031 312 2% 1 23 peds: 2 § 12 14 22 € 7 B 91013 12 14 15162010 28 23 24
Conklned RRMLY : 2 3 4 5 & 7T B 8 050 Il 1233 341617102 2304 € 7 E 10 1) 14; pads: 10 L4 1 2
ANNLY 3 basslitas: 2 3 & 5 § 7 01031 14 pads: e d £ 11 14

Wew pad lecatiens » 23 104 168
Heuw pad lecations = 13 25 192

S 7 b 241617 20 24; peds: 163 140 272 102 200
4 € E 10 31 12 13 10 22! peds: P4 10 12 23

5
ARREAY 1 kasslines: LI T |
2 4 € T 3 4 5 & T F S #101112133 34363172371 2374

]
$ 10 14 14 19 21 247 pade: 16D 171 107 INY 1D2
AFMAY 2 Lasslices: 810

pada; ] 2 8 1z 2%

Conbined ANRLY : 2 3 4 3 £ T 8 53010223314 16 1719 21 23 24 28 ARMAY 2 hn--ll.h.l‘ 2 03 4 32 68 7 81011 347 pade; »0O202 104 108 152
ARRRY 3 basalines: 2 3 4 L F 7 EIP 11 14; pade: [ 4 & 11 M

Tew pag locstions » 72 187 1!
Fow pod letatisas w 3 5 an ANATY 1 basalines: 3 5 7 1§24 2617 20 247 pace; 165 16D 177 102 4%
APMAY § bassllines: 3 0% 7 0 F4lé 17 21 2ir pada: 4 1) 18 25 32 ANMY I basslinsasr 2 4 & § 10211215 1% 23; pada: © 4 10 12 23
ARFAY 2 basallnes: 2 4 € F31011 12 13 1% 23: pads; 2 F 12 W4 2% Camkipad ARPAY : 2 3 4 3 & 7T 8 N P02122233426373p A 23T
Combined ARZAY 2 3 04 5 & TN R OPIN1TL1ZIIAMACITIP A 23N ATMAY 3 basslihes: 2 2 4 % & 7§ 91115 pade: 157 163 165 1B 172
ARRAY 3 Bassliner: 2 3 4 % & 7T 91011 M7 pads: 7 4+ & U W

Yem pad lecatiemp » 25 104 165
hew pad locations » 1] 25 134 L A I 14 36 27 21 J41 peds: 165 368 17 182 100
LFEAY 1 baralin LI A ] 1416 17 21 24 pade: ' 11 & 2% 37 2 4 6 1101332313319 23; pads; 2 & 12 24 2%
ARRLY 2 basslin 2 4 & 8303137 3D 1P 221 peds: a € 12 4

1408 ‘ T R #9011 LT I3NAAE LY AL L 232
2 3 4 % F T 81011 2d; pada: B8 102 104 10 222

Combined AKRLY 2 3 4 3 & 7 8 8¢ $31031322314 2627207 23N
AMNAY ) barslines: 2 3 4 % € 7 820311141 pads: LI } £ 11 1

Nar pad lecatiens = 2% 204 152

27 P10 34 16 19 23 247 pader 360 1TH 102 299 192
AFPAY 1 basslin 3 5 T 0 %1416 17 21 24r pada; 1465 140 173 107 1m9 4 & 010121317 23 23; pads: L " 12 28
|

ARRAY 2 Bbasalines: € 81D 13 12 13 1+ 23 padst (3 1 14 1& 27 2 03 4 % & 7 0 303022 A3 34 36 2T 1021 23 2420

Combined ARRAY & 2 3 4 % & 7 8 8 ¥I0ALI213L4L61T I ZDN ARMAY ) hasalines: 2 03 4 3 & T 83D 11 34 pads: 99 102 104 100 112
AFPAY 3 Basslihes: 2 3 4 3 & 7 BAD 1Y 14} pads: 0 4 ¢ 11 1

Wew pad lacatie 11 27 163
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Nev pad lecatiens = 25 187 168

107 0 ®M1 1T 12
4 6 B30 2212 13 19 23;
Combined AAT | 2 3 4 F & 7 0 8 pA0]
ARFAT 3 Bhsalinen: 2 3 4 % &€ 7 F ¥1) 1%

~

New pad locatisns = 251 185 102

ARFAY 1 basslim 305 7 % 1034363y a2
ARMAY I basalin 2 4 € 9310233137 23 2N
Combined ARMAY 1 2 3 4 5 & T B F10 1012
LYRLY 2 basalines: 2 3 ¢ 5 6 T 91011 34;

i pad lscatione = 27 104 163

LRRAY 1 baselines: 305 T R %2416 LT E M
RFERLY 2 baselines: 2 4 & 813101] 12 13 20 2N
Comdinmtl ARRAY 5 2 3 4 % & T 2 o8 %1031
ANRAY 3 hasslihes: 2 3 4 5 & 7T 0203124

¥or pad lecatiens &« 27 104 192

ARMAY } hasslines! 5 7 P20 34 L& 3 21 24
AMMLY 2 damsilnes: 4 & W20 122327 23 25;
Combined ANRAY © 2 3 4 % & 3 0 #lpi012
AFRLY 3 asalines: 2 32 4 5 € 7 #AD11 L4y

tHew pad lecations = 27 137 168

ANRAY 3 baselin 3 T 8 P 141617 21 24
ARRAY 2 badslines: 2 £ 43101312 13 10 214
Combined ARMAY 1 2 34 5 & 7 0 0 #1011
ANTUY 3 basslines) 2 ¥ 4 5 £ 7T & 33])25;

Aow pal Jlocatiens = 27 105 192

ARRLY 1 baselimen: 3 5 7 9 10 14 16 3F 21 24
AFFRAY 2 Baselimest 2 4 & 8 10212 1) 17 2) 28
Combiped AXRAY : 2 3 & & 6 T ® 1010312
AXFAY 3 baselipss: 2 2 4 & F 7 81021124

You pad lecatisne = 29 104 292

AFPAY 1 barslimas: 3 B 7 b 20 34 16 20 21 24y
AFRAY 2 bansiinest 2 4 6§ 0201213 2T 23 2%
Cambiped AAFLY 2 2 & 3 4 7 & pi0a012
AMMAY ] basallfies: 2 3 45 & 7 p0WUy

Yow pad lecatiens = 2P 166 192
ARRAY 3 Baselines: 3 F 7 3 310 14 16 20 21 243
ANMAY Z basslines: 2 4 £ 8 30 12 13 17 23 25y

Cambined ARRAY 1 2 3 4 5 § 7 0 1P 10 12
ARRAY 3 basalinss: 2 23 4 § £ 7 021011 3ds

New pad lecatismp = K7 204 12

ALY 1 basslines) T pAic 4 161y 21 24
ANFAY 2 bassllbes: & 820 312 1) 1T 23 2
Cmbimed AT £t 2 3 4 5 € 7 8 #3020 12
ARRAY j haselices: 2 2 4 5 & 7 #0114

oW
-~

New pad locations = 104 133 165

ARRLY 3 basalines: 35S Y 8 U6 AT 21 2
ARRAY 2 Basslines; 2 4 & 2013312 13 30 2
Combined ARRAY 1 2 ¥4 9 ¢ 7 0 b 3101
AFRAY J hasslinesi 2 2 4 3 & 7 830212

Few pail laecatians = 104 124 223
A 4 & 911343838202
2 03 5 7 83013 IF 1 2
2 2 32 4 & & 1 8 321031
RSFAYT J basslinas: 2 3 4 3 & 7T 9302114

Baw pad locations = 104 128 124
AFRAY 1 basslines; 3 4 6 ¥ 121514 1% 21 2%
ARMLY I basalines: 2 3 & 7T #1100 A4 1T 22 24y

Conblnad ARRLY 2 3 3 4 5 & 7T 8 BIDIT
ARRLY 3 Mhrallines: 2 3 4 % 8 7 MI01 UG

phdar
pass:
12 33
padny

padai
patiag
2 U
padr

pads:
palsl
iz 13
pada:

pags;
padat
13 34
padsy

pacat
padeg
a2 13
pada:

pades
paila;
13U
padsat

yads1
yads
1 A4
pads;

padey
pada;
a4
padst

padsl
Fads:
131
pads

paist
padat
iz 13
pada:

pads:
pads:
13 34
palsi

padat
prds:
3418
pada:

165 160

2 &
36 2T
157 143

16 172

bz
1§ 17 29
182 108

165 168
4 ]
i 16217
9 102

140 373
2 4
1 17 1
" 102

185 168

4
14 16 17
157 263

164 17D

2 4
16 17 30
182 308

L68 173
i ¢

16 17 19
"

173 132 148
12 4 23
1y 21 23 M
165 160 172

182 108 202

¢ 1z 24
1 3 24 28
10 282 194

173 132 1ep
14 A6 2
1P 8 DA
104 103 112

162 100 192
10 6 27
21 23 24 25
104 100 212

373 182 10%
H "
ivA an
263 160 172

12 189 3192
ip w27
102> 24 23
100 202 10

as2 1e 192
2 i 2
21 23 24 25

102 104 300 232

160 173
4

16 11 28

182 203

168 173
T 300
1% 17 18
" 102

1£5 160
100 104
14 1€ 17
o302

apd 110
102 104
ak 16210

0 102

i0d 1310
107 204
16 17 1¥

LLRSE -+

ip2 29% 302
12 16 2%
2123 24 28
abb 192 1M

182 100 192
ied e 132
21 23 M 2%
104 Jow 112

173 182 20
210 112 125
mwaanan
104 109 122

113 124 120
100 112 12§
20 1 23
104 209 122

113 128 12p
309 132 128
21 22 24 2%
104 100 112
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B Ultra-compact arrays

Note thai the best achievable baselines are not 2-11; inevitably at least one baseline
Letween 2 and 10 is missing; Preferably it should be 10 or perhaps 9. Here we summarise
the spacing sets and resultant baselines for the obvious solutions so as to indicate which
are the preferred sets. Generally, sets with duplicates are avoided.

2346 234567 9510 13 1%

2364 23456 8 10 11 i3 15

2634 234 67829 11 13 15

2643 234 678 10 12 13 15

2435 234567853 12 14 fair
2453 23456 829 11 12 14

3247 234567 & i1 13 16
3264 23456 8 10 11 12 1%

3524 23456678 1011 14 fair
4 237 234567 & 10 12 18

4 326 234567859 11 i5 good
4423 23456 8910 13 (4 repeated)

2334 2345678 10 12 (3 repeated)



C INTERIM SOLUTIONS FOR ULTRA-COMPACT WITH 1 NEW PAD 13

C Interim solutions for ultra-compact with 1 new
pad
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Total Aumber #f hev Rais

H Mapimas basaline sensidersd AFMAY 1
Maximm redundancy censidarsd -

b} Maziwus gap ALTWEEN .. &
shestest basalimes -
langik of dasellne 41 -

2 MWaximm bareline consldersd AMAY 2
Makiwus redundancy canasldsrsd "

M Maximus gup BEPWEEN .. *
Anertast Basalines -
length of dasaline #3 -

H Maximum barsline censidarsd AGAY 3

Magimm redundancy oohsldarsd -
Maxieus gup NETVEEN -
mortart Basalines "
langths of bBasaline 1 *
Maxiwus redundancy congidared
Maximus gap ERIWERZE .. b
ahortast Mavelines "
Maximus gap KETWEER .. "
Jongest Madslibes i

B R e M A KRR Ol m RO o

,,
"1

aE atiene = 13
I barsliinesy
KFTar 7 Basalinasi
Ceat.ned KRRAY 1

e

A0 11 14 14 19 23 28;
E F N 16 1% 22 24
3 3 3 4 0% € 7 2012

hF=al 3 2 3 4 4 % & » F201213r
BRRAY 3 2 2 3 4 8 £ T 8101y
ARFAY 3 Masslines: 2 3 4 5 6 0 P L L724r
AFAAY 3 Busalinas: 2 3 4 5 € 7 910 11 147
RFRAY 3 asalliness 2 2 3 4 5 7 B 91012t

hew pad locatiocas = 1

AFRLAY 1 Baselines; 3 4 7 3011 34 14 3F 2b 287
AFXAY I Masalinan: 2 3 4 5 € 8172022 26r
Combined ARRLY 2 3 3 4 4 3 &7 22002
AFALY 3 hasalisant 2 3 4 3 6 802 322N
ARRAY 3 basalimant 2 3 4 5 & € 91012 1M
ARRAY 3 Basalimast 2 & 3 4 3 7 0lDi2ik
AWMLY J aselimest 2 3 4 4 8 & § P A0 1N
A¥RRY 3 Bapalines: 2 2 3 4 03 € 7 B201M:
Pww pad lecaricns = 1

AMRAY 1 basslinest 3 4 & F2AG 2D IS I 24 203
ATRAT 2 hamalinest T 4 5 6§ T11 13 20 22 245)

Combined AXRAY : 2 3 4 &4 & & ¢ 7T 52011
AMRLY Y bapaliness 2 3 & % & 821021122 15;
AFRAT 3 Bassline 2 3 & 5 & & 8102214
ANRAT 3 basaline 2 % 3 ¢ 5 7T a0z iy
ANRAT J hassllne. 2 3 4 4 F & 8 #2101
LMRAT 3 basslinas: 2 2 3 & 5 8 31 02010
Wi pad iecatiens = 17

ANRAY ] Bamslines; 3 £ § 71012 1E 18 22 28¢
AKNAY 2 Bamslines: 2 ¢+ 4§ 1 18 20 24 2ér
Conhlnad AMRAY : 2 3 4 4 8 & &7 plond
MGAY ) hasalimes: 2 2 4 L 5 §i0 L2215
AXFAY 3 hasalinas; 2 X 4 3§ F 31012 13;
AXPAT 3 masslinep; 2 2 3 4 5 7 810 1215
AFPAY ] Baselimes! 2 3 4 4 F € & 3101y
AFFAY 1 Basallnesi 2 2 3 4 58 & 7T 81013
Yow pad lscatlems » 17

AFFLY ) passlines) 3 & 710 31 34 14 L6 23 28;
AFRIY 2 Bassliners: 2 5 & 7T #1318 20 2% 28;

Cembibed AAXLY 2 3 4 5 & 7 %7 020013
AKRLY 3 dusaline 2 3 4 8 6 0103213211
ARELY 3 basalines: 2 3 4 & & 21012 21N;
AFFLY 3} Mamalinems: 2 2 3 4 5 7 #id 1% 1%
ARRLY 3 Laselinert 2 3 4 4 5 & ¥ B 1013
AXALT 3 maselines: 7 2 3 4 % & " 0101213
Kew pad lecatione » by
7 8223718 3619
5 € #2133 227 245
& &« 5 & 7 8 12
AFAAY 1 baselinest 2 2 ¢ & & 030113218
ARFRY 31 Basalines: 2 3 4 % & & 2D 1218
AXRLT 3 baselinemst 2 2 3 4 % 7 ®3D2a7 1Y
AMRLY } Baselinest 2 3 4 4 5 & 8 FLO0L
ARFAY 2 baselines: 2 2 3 4 5 & 7 wi01d;
how pad locations = P8
ARRRY 1 bavalines: 3 0§ p 2112341617 28 28
ARKLY 3 basalinas: 2 2 2 4 4 & 270 22 24 24
Conblined AWRRY @ 2 2 2 3 4 & % & %1} iz
ARFAY 3 baseilbes: d 2 3 4 3 7 & 2021234
How pad lecatians = s
AMMAY 1 B 3 % %11 i1¥ 1416 1% 2% 2
AARAY 2 Bass.ines; 2 2 2 4 4 61020 22 I
Combined ANMLY : T 2 2 3 4 4 5 ¢ »1u1z

ARFAT 3 haselines: 2 2 3 4 % % »101218;
New pad locations = 100

ARAAY 1 basslines: 3 04 4 7 71114 30 21 28
AMFAY 2 baselines: 3 8§ & ¥ 211131837 2328

Cobinsd ARRAY : 2 3 4 4 3 & 7T 7 1111
ARMAY 3 basal H 2 2 3 4 5 & 7 #1113
ARFAY 3 bassllnas, 42 2 2 4 F 7T R11131N
ANMAT 2 Bapalines: 2 21 5 T 8 #1133

Few pad Jocatlons = 103
AREAYT 1 baselin 3 04 05 7T @12 34302124
ARRAY 2 basslines; 2 3 & & B 11 17 23 26 2N

Cambirad ARRAY 3 3 # 1 & 2

AHMAY 3 basslines: 2 2 3 4 3 € 7 ®ilaan
2 3 32 & B 7T 811 A31Nr
AKFAY J baselinss. 2 3 4 4 % 7T 8 #1i}iN;

pads:
pada:
1d 24
pads:
pads:
padse:
pads:
pads:

padst
pais;
a4 14
j TT T
padieg
pads:
paist
pads:

pads:
pade:
13 18

pads:
pade:
pade:
PR

pads
Pads:
13 1%
paday
pads:
pads:
padsy
padai

pads
pads:
L1}
pads:
pads:
podn:
pads:
pals:

pads:
pata
iz 12
pats:
pads:
Tadsr
padn:
pada;

pads;
padst
1a 18
pada;

pads:
pada:
14 3§
pads;

pasa:
pads;
12 14

: pade;

rads:
pude:

padst
pada;
2 u
padke:
pada;
paca:

PR Y

[ 1]
10
i

L R R

MM oaooHRA
-
L]
a

P RN TR Y s-nu”:np
-
ns "

AN NE AR
-
[
na

k11

10
a2

ARAsAarEO
-

12

LT

17 20 22
»o»n

[ LI 13

4 10

a7 ae 20
" »

LI 1]
100 208
1% 17 14
Pa 00
L1 Y1
100 102

LI ] )
100 102
iT1: 2
LI
[ LI11
100 1c2

102 100 113
13 1 a2
RauzE

102 200 3112
iz 17 a2
22 zh ze
1z A 17
32w Y
1z 4 17
a2z u 7
1z 17

00 10 1132
1% 12 3z
7428 260
408 303 110

10D 109 112
12 1 32
22 M 2
100 302 130

102 368 100
113 113 128
21 23 25 2%
107 103 112
10z 105 123
105 100 112

1062 108 110
a08 111 129
23 24 26 N
302 108 121
302 105 11
1cd 109 213

e pad Jecatiens =
AXXAY 1 Mpselines:
AFALY 2 baselimes: 2
Combirmd AT 3 2 3

ATMAY J Baselines:

bow pad lecations = 1
AFRAY 1 hasslimes: )
)

i
z
:

S 7 #3214 16 21 28y
3 6 %3117 20 22 207
¢ 5 5 & 07 8 1l
2 2 3 4 05 & 7 »11 33t
2 2 3 4 5.7 81 1318
2 3 4 & 3 7 80 p2123;

S 7T 81214 10 21 241

¢ 811131517 23 28

TS P T E 1L

2 2 3y 4 5 & 7T 211N
2 2 3 4 5 7 11131y
2 3 4 4 57 8 PN
5T %1210

§ B P13 2317 22 28;

4 5 & 9 02 P2

ANAT 3 baselizssr T Z 3 4 5 & T #1311

AMMAY 3 baselimenr 2 2 3 4 5 T 81 131k

ANMAT 3 asalines: 2 3 4 4 53 T & 9111
105
3405 7 81z 1418 7 o260
2 03 6 0 #311618 2427
33 4% 6 70 0Pl
2 02 3 4 0% 67 %M
2 02 3 4 0% 7 3113 1N
203 4 4085 Y 8 111Ny
208
3 4 6 7 32333422 27
2 03 5 € 3111723 26 20
303 &5 6 678 913
220342 67 AN
202 3 4 -1 111333y
203 443 T N
10k
34§ 7T PATU I A 2T
2 3§ 71017236 23 26 2%
302 405 £ % T a0
2.2 3 43 &7 P11y
T 2034 % 7T e1 131N
P B I BTt Y]
108
24 & Y UMDY
2 3 5 w1108 23 36 2N
33405 6 7T 0 pUY
2 2 305 671 38w,
2 2 3 4 & 7 8211318
2 03 4 4 5 7 % %31y
108
34 ¢ 7 s34 A AN
2 3 % 7 830161823 26t
33 4 =6 7T 7 0 20
202 3 4 05 € 7T_»11a3;
2 2 3 4 5 7 ¥y adas:
2 03 4 4 % 7 8 »11i3
108
346 € 7 21314302 2%
2 3 % 7 6303730 24 2%
334085 612 8 80

ANMAT 3 barslines:

Eww pad lecatioas =

a1 1ar

Per pad lesatiens = 103

ARMAY 1 baselines: 3 4 5 7T $2228 30 2 20¢
ANRAY T baselinas: 2 4 € T3 23 2T;
Cembined ARMAY 1 2 3 4 4 0% &7 7T U2
ANPAY 3 basslines: 2 2 3 4 % € 7 921)13:
ANALY 3 hasalines: 2 2 3 4« 8 7 113 as;
AFNALT ) basalines: 2 3 4 4 % 7T 0 71113
Tow pad lecatiens = 103

AJY 1 Maselines: 4 5 3 mAC 313 1% 20 23 20
AT 2 basslines: 2 4 € Y1113 4 2 2% 2
Cambirsd AXMAY @ 2 3 5 % & 1 #2101 1>
APRAY 3 Basslines| 2 2 3 4 2 & 7 P1Y1AM
ARRAT 3 huselines: 2 2 31 4 3% 1 n11318:
AFBAY J bapmlines: 2 3 4 4 5 7 @ P11 13;
Wow pail lecations = 305

ANAT 1} baselinest 3 5 % eip 1y is 32 20
ARELY 7 hasalines: 2 3 4 & 7 ple ) 2N

pads:
pada:
17 34
pads:
pade:
Pade)

pade:
padz]
1324
padei
pads:
pads

padar

a3 ad

pada:
pads
27U
padas:
padst
padst

padas
padat
1314
pads
padsi
passr

pader

}

11 ¢
pads;
pads:
padai

padat
pads:
u
P 'H
Padst
Fadsr

pada:
pads
D u
pada:
padn:
padat

pads:
pade;
13 14
Padst
pada;
pada:

Phda:
pade;
iz 3%
pods:
paday
pads:

pace:
pads:
1) 18
Pads:
pads:
Pads:

pads:
Patar
13 4
pads:
padks:
pads:

pais:
padat
13
padst
pass:
pada;

pade:
yadni

&4 P2 202 108 230
100 108 10K 111 124
AT i 1r 21 23 26 0
#9100 102 105 113
#0100 302 105 113
100 102 10k 106 112

4 K 102 105 13D
100 108 213 112 129
15 1710 20 23 26 2
#0200 102 105 11)
100 102 105 11)
100 102 105 108 113

a4 99 102 105 10
402 20d 1321 113 13
15 17 30 21 23 26 26
»$ 300 102 303 221
»0 100 102 3105 33)
100 302 105 100 311

4 90 102 Y05 110
102 105 W11 113 129
WLV D H 2627
b8 100 102 10§ 21
08 100 302 308 213
100 102 108 109 11

&4 P8 202 203 218
100 102 308 111 120
AN N
#4100 282 100 103
70 100 202 100 113
200 102 208 105 11D

84 B 202 105 121
160 162 Jo5 122 120
Hisan 270
0300 102 105 11
4 o0 107 105 113
108 102 105 109 11)

M #0202 305 10
190 102 105 123 129
15101 23 26 27T 21
¥ 300 102 10§ 121
#$ 100 3102 103 113
1pe 102 105 203 23

Mo
102 103
Hun
M 200
M 100
ipo 102

302 2o 201
338 112 128
2 26 2%
102 ig§ 11)
102 0% 1AL
308 10% 113

84 P 02 383 111
302 105 110 112 128
AT eI A 24 27 27
#8308 302 308 212
9 10¢ 207 105 113
et 1p2 108 109 11N

#4100 205 20F Q12
106 108 111 113 128
3k 27 11 21 23 25 28
8 100 207 205 221
#0100 102 105 113
100 103 10k 108 113

#4 1oz 103 108 113
100 165 111 113 128
Az
#1190 102 105 111
P8 20D 102 105 112
100 102 105 109 123

300 105 209 112 124
"4 pe 208 209 111
36 10 21 23 23 27 28
#0106 2102 108 113
#8100 182 108 313

100 107 108 109 212

100 10%
Hon

A0 113 e
103 109 111
Ll kTR
#9100 102 108 113
#0100 307 205 112
190 102 108 100 113

100 3103 110 112 10
04 163 105 100 )13



File: ulra.dat Printed Fri Nov 20 12:26:41 199 Page: 2

Cambined ARRLY 1 2 3 3 a4 % % & Y » ¥ IDA3LS

AFRAY 3 Marelines; 2 32 3 4 % & 7 1313 pads;

LAFAY ) banalinss: 2 2 3 4 % 7 831 1) 1Y pads

ARRLY 3 baselines: 2 3 4 & 5 7T & 1113 pads:
New pad lecations = 103

ARFAY 1 basalires: 3 5 5 010 33 1r 19 22 2P pads:

ANMAY 2 Basalinen: 2 3 4 €& 7T 91N 2024 27 pada:

Combipad ARRAT 8 2 3 3 4 b 3 6 T 8 ¥lel3 S

ARMAY 3 basallnasc 2 2 3 4 & & 7 #1133; peds:

ARRAY 3 baralin 2 2 3 4 3 7 & 11131 pads:

AKGAY 3 basalines: 2 3 4 4 5 T & ¥ 11 213; pads:
Puuw pad iwecations = 308

3 3 4 7 710317 20 24 27 pade:

2 3 6 8111312 17 23 20; pads:

2 3 3 4 B 6 7 7 B2V 11131N

2 2 3 4 8 & T 9 1213; pads;

2 2 3 & 5 7 2L 1% pakm

ARFAY . 4 belinen; 2 3 4 4§ 7 8 ¥ 12; pads:
Hew pu- . -ietisns = 1038

LRRLY L - . X 4 4 7T N31 1% 1P 23 28; pads:

ARMRAY & s 2 & € 731 3324 16 21 2T pada:

Comblped LRRRY ¢ 2
RXFAY 3 “aaellihaa
ARELY 3 bassliners:
ARRAY 3 beisallnes:

Pu

4 § 20 24 271 pads:
1} 2 17 23 207 padst
¥ B 12 1113 38
ANRATY ) Basalinest 2 2 3 4 § € 7 # 11 13r pade:
AMaY ) hesalinass 2 2 3 4 5 7 833 LY 1Y pads:
ANMAT 3 Baselimess % 3 4 4 5 7 8 )33 137 padat
bont pad leastians = 103
AYOLY 1 bavaliner; 3 3 5 3 011151823 267 pads
ANMAY 2 Basslinem 2 4 6 72113 341 2527 pasa;
Combimed ARRAY 1 23 3 4% 6T s WU
AXPAY I Baselines: 2 2 3 4 3 & 7 031 1M pade:
AWRAY 3 bawaliness 2 2 3 4 B 7 011 13 15p pads:
ANNLY 3 Bavelines: 2 3 4 4 5 T & 911 137 padm:
New pad locatiens = 106
ARRAT 3 sapalines: 3 3 4 & T1016 19 22 2y peds:
ANMAT 2 al 1 2 3 5 8111034 22 2% 27 pads

Comblaed ARJAY 2 € 7 ¥2iD 11133k

AFFAY 3 bazelines: 2 3 & 4 §F 7 8 #1113 padnt
ARELY 3 Baselimest 2 2 3 4 3 7 01113 18 padm)
ANRLY 3 basnliness 2 2 3 & 5 6§ 7 911 13 pede:
Now pad lecatisbs = 106
AFRAY 1 Baeslinerst 3 3 4 6 73017 2D 23 AT pads
ARIAY 7 basslimest 2 3 0§ 0111334 22 28 27 padm;
Comkiped ARMAT 3 3 1 3 4 % & 7T 101U
AYPAY 3 baselin 2 3 4 4 5 T 8 3311% mada:
ABPAY D Basslin 2 2 3 4 53 7T 813 13A5S pads:
IRMLY D Saestines: 2 2 3 4 5 6 T 912 13 pade:
Hew pad locatians = 107
ARFAY 1 basalline 3 4 5 8 p 12 34 10 23 Z6r pada;
AXKAY 2 basslines] 2 5 E T 111313 21 24 26; pads:
Conblinsd AMOIXY ¢ 2 3 4 5 5 & 7 8 pL123133
ARFLY 3 Easelines: 2 2 3 4 % 7 & B 1012 pade;
ANRAT 3 EBapaline 2 3 & 5§ 85 7 #3031 14; pads
ARFAY 3 hasalines: 2 3 4 53 5 & 91032 4y pads;
New pad lecatienr = 107
ANMAT 1 Basslines. 3 4 S B §3Z 1430 23 28 pade:
ANFLY 2 Baaslines: 2 4 & 7 %1333 1F I3 26 pads
Conkined ARMRY 3 2 3 4 4 % &£ 7t % ¥»IZIFAX
LFFRY 3 basellnes; 2 2 3 4 5 7 & ¥ 1012 peds:
ARFAY 3 hasalines: 2 3 4 3 2 7 310 11 141 pede:
ARRAY 3 basalinssi 2 3 4 3 5 & 91012 Ur prdai
Hew pad locations = 107
ARFLY 1 basalines: 3 a4 % 9 %12 14 10 23 26 pada:
ARRRY T barslines: 2 4 & 7132335 3% 21 2N pedn:
Combinped ARMAY 2 3 4 4 % 6§ 7T R PLIILIU
ARRLY 3 b lines: 2 2 3 4 % 7 B 410 12¢ pade:
ALY 3 hassiln 2 3 4 % 5 T p2A0 1L M pais
ARMAY 3 hsasliners: 2 % 4 5 3 8 B1DIZ 147 pans;
Kew pad Incatiens = 107
AAT 1 baeallm 3 04 S B 17 14 30 23 26 pade:
ANMAY 2 Basslimes| 2 4 % & 71118 3P 21 267 padst
Coakined ARMLT . 2 3 4 4 ¥ 4 67T 8 A7 U
% 910 1Zr pader
$ 10 11 1dr pade:
ANMAY 3 basslinest B 10 1% 14; pais;
New }ad lecatiens = 107
ATRALT 1 basslln 3 4 % FE P12 14 10 22 28; pals:
405 € 7312620 222% pada

2
2 3 4 4 % 2 F T 8 #1

iz
2 2 3 4 % T 3 %1012 pads:
2 03 4 5 8 7 b 101Y L7 pads:
2 3 4 5 % 0 §2031214; pads:

fev pad lecatiens = 1587
ARPAY 1 Passline 3 324 18 21 21 pads:
ARFRY 2 barsliines: H padac

Combinsd ARMAT !
ANRAY ) Basalines?
AMMLY 3 basslines:

13 14
pads:
7 pade

a9 1 22
8 00
) 100

100 102

ot 105
162 108
182K 30
0 100
00
100 102

102 103
lo0 305
11 17 2¢
[ L1
% 100
1e0 102

i02 103
[T ]
15 16 1»
100
M0
206 302

102 104
100 105
6 17 2e
M 200
8 100
100 1862

102 103
"
i5 i 22
8 300
#8200
108 202

102 206
Mo”»
A 10 22
3 102
»b 106
100 106

162 304
LTI
17 20 22
o102
M 2Dé
100 304

[ Th ]
00 302
is 1k 22
2 100
SF 102
102

[ LR 1 ]
160 107
1% 18 29
0100

»e 102

LT ] ]
100 107
15 17 10
[T Y1
" 1y
#0102

o
102 107
1% 18 20

[ LI-1.0 ]

[ {1 ]

0 302

LTI ]
162 107
16 18 3¢
o000
) 102
¥ 102

160 107
“Hon
15 18 18
" 100
2 102

23 2k X7 28
1z 10d 132
10z 1ok 113
108 300 113

110 113 128
10k 121 12P
2 M 2T
102 103 111
102 208 113
aes 20y 113

A00 112 120
111 1313 1
a7
a0z 108 113
103 10k 123
1058 108 113

109 113 128
100 105 112
a8 62
102 305 321
102 308 113
105 108 113

100 132 128
111 113 224
23 24 2V 28
1sz 19k 111
162 105 11
1ok 100 1D

130 113 128
105 100 133
23 25 26 20
a2 105 111
182 108 113
103 108 113

308 313 123
2064 300 2112
22 28 26 2V
106 100 100
100 111 113
108 111 13

108 122 129
106 1o 131
DN
106 309 211
308 111 113
109 111 113

10z 107 210
107 113 328
23 2% 26 28
102 107 120
107 109 112
107 218 ai2

102 107 130
1ob 133 120
21 23 26 20
102 107 3%
107 189 212
10T 110 %2

ip2 187 110
Bo5 B Rt -] |
21 23 ¥¢ 28
102 1€7 110
107 100 132
107 110 132

1oz 107 130
100 332 238
21 Iy 28 24
aez 107 110
107 1% 112
107 13e 132

102 109 130
100 313 229
22 23 6 27
102 147 110
10% 1op 132
107 110 312

10 i3 1
1062 367 109
21 23 25 28
102 107 110
107 108 112

AFPAY ) hasslimes!

Bow pad lechtians =
ANRAT 1 asalines:
AFALY § basslines:
Combined ARKAT @

AYAY 3 Masalibes:
AXILY I basslines:
AFPAY 1 Basalisssc

Bow pad lecatlans »
ALY 1 basslinas:
ARAAY 2 haselimert
Conbined ARRLY ¥

ALY 3 basalines:
ANRAY 3 basallines;

Bex pad lecaticons =
ARMAY 1 basslimsst
AMRRY 2 haselinest
Cambloed AMRAY
AFOAY 3 Basslinens?
AXIAT 3 basalimast
ARAY ] dasalines:

% 3 4 F b o8 P20 1T 14y padm
167
3 3 & 6§ ®213B 30 I1 Z6r pads:
2 4 7 11123 3 36 23 27; pads:
2 3 34 5% &€ 7 8 P10
2 02 3 4 & 7T 8 91012 padss
2 3 ¢ 8 8 7 #1011 1 pads:
2 3 4 % 5 0 $)012 14) padsr
07?
3 3 3 & 8121610 2227 pads:
2 4 3 T 5131418 23 2); pads:
2 3 3 4 55 6 78 PN
2 2 3 4 5§ 7T 8 9310127 padsg
2 3 4 035 5 7 1011 ldr paisi
2 3 & 3 § 0 P20 AT 2r padm
an?
3 3 & § 0216 )k 22 2% pades
2 4 % $1113334 30 26 27 padst
2 3 3 4k ¢TI
2 2 3 4 8 T 8 B101LD) padn
2 32 4 % 5 T 9101l 14y pada:
2 3 4 5 5 B B20AZ 14T pads:

PP 102 107 110 112

102 107
[T ]

310 113 12
ind 187 111

313 14 23 36 A8 21 23 26 27

#§ 100 102 107 110
»0 102 107 10p 112
a8 102 107 130 122

162 107 110 119 129
84 3 202 1207 100
W w3
162 187 220
107 209 22
107 110 332

102 307 130 133 129
B PF 102 107 211
1€ 20 18 22 2% 27 27
#3 108 182 107 210
20 102 107 10P 1A
#0202 107 130 102



Azea o AT 11.5.’-}/01’)_

EXTRA STATIONS FOR THE COMPACT ARRAY
APPENDIX D

Millimetre-wave constraints

L. Staveley-Smith & J.L. Caswell

Observations with the Compact Amay in the millimetre regime will require good
transfer of a stable local oscillator signal to the antennas. This will require either an
upgrade to the current system, or the bypassing of this system with a new LO transfer
scheme. In either of these cases, it would be beneficial to have the most compact
arrays (which will be the norm for mm observing) close to the control building. The
current new stations solution (19, 23 & 192) puts the compact arrays (200-m and
2x400-m) more or less at the extreme eastern and western ends of the 3km track,
which would be less than ideal.

One solution in Appendix A (new stations 104, 124 & 125) is optimal in terms of
location near the control building for all 3 new configurationis. It produces a
reasonable 200-m array (baselines 2 3 4 5 6 7 8 10 11 14)anda good 2-
day 400-m array (baselines2 3 3 4 5 6 7 8 9 10 11 13 14 15 16 18
20 21 23 24). However, the individual 400-m arrays (Fig 1) have a poorer beam
than either the existing 375-m array, or the current solution (Fig 2).
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Fig.1: Days 1 & 2 for a 400-m control building configuration



Therefore, to match the performance of the proposed configurations, a further extra
station near the control building would probably be required. The cost of this 4th
station may be comparable to the cost of a new or upgraded LO transfer system
stretching the full length of the 3km track, but is worthy of detailed cost comparison.
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Fig.2: Days 1 & 2 for the proposed (19, 23, 192) new 400-m configuration



