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AT/10.1/035

Don McLean

The follewing is a =zeguel to AT/10.1/033. It consists of two sections:
first is a revision aof the ariginal Appendix A on the selection of two-day

segquences; the second section is concerned with three day sequences. The
reasons far these changes and additions are:-

The original two-day sequences required the use of the six-km aerial even

during three-km observations, the new discussion selests configurations which
can be used either as é-km ar 3~km arrays.

-

A three-day sequence is requirad, bkecause after 2 days 3all Lhe known

spacings are multiples of some factor fe.g. 4 for confiquration A} and using
day-to-day redundancy far subseguent days w=s zan only evar galibrate spacings

are multiples of that factor, because all new spacings will be sums or

differences of known spaczings. The third day is usad to intoduce spacings which
are multiples of 7, giving & starting set from which all spacings can ultimately
be huilt fram sums and differences.
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Mathad of selecting 2-day rodundant SEQUENCRE.

To build up sequences such as (A), (BY, and (CY of AT/10.1/033 we are
limited by the fallowing zonstraints,

Th= 3km array should be close to 3km long, hecause the spacing 1-5 must
2qual spacing S-4; this i= the anly way that the asrial 4 can be calibrated.

The Fkm array should be one of the configurations which gives 7 different

spacings, listed in section fh*. Tha lengith of the first of those 15 7 bimaes
the shortest spacing and so we must choase this shortest spacirg about
200/7=28.4 unit spacings long. The other configuraticns all have lengkhs =qual

to 8 times the shartest spacing, and 20 must he bBuilt up of multiples of about

200/8=25% unit spacings.

Conzider now the following, genmeralised 2-day sequenga;

* * * * * *
-8n 1} n 2n 4n 8n
* * * * * 2
-7m a] Zm Sm &m 7m

To minimise movement at the &km point the arrays are aligned at the 3km
point.

Possible values for n are close to 25, and possible values for m are close
to 29:

n= 23 24 2 2 27 28 29
8n= 184 192 200 2038 21¢ 224 232
m= 25 28 27 28 29 30 31 3z
7m= 175 18z 189 194 203 210 217 224

Te minimise the length of track needed at the &km point we must cheoose
values of n  and m sueh that 14n~14m. Also to ralate the calibration from the
first day to the calibration from the second day we need at le2ast ane common
bageline. Since all the baselines on the first day are multiples of n and all
the bacelines on the second day are multiples of m, we require that the least
cgmman multiple of m and n b2 less than 400, ar less than 200 if the arranjement
is to work for the 3km array. For s given paic m & n, we set the larger of 7w
oer 8n e2qual to 2km - this fixes the unit spazfing. [Bn-7ml#unit 15 then ths
travel needed at the &km point.
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The fallowing table lists same passible combinations:

n m unit common &km example comments
spacing spacing krawval

23 2 146.320 - 144.74 Mo common baseline

23 2 16.30 - 22,61 MNa common baseline.

23 27 15.87 - 79,35 No common baseline.

24 27 15.43 214 L& .88 Comman bas=1ine>200.

24 28 15.31 1468 41.23

25 28 15.00 - 45 .00 Ng common baselina.

25 2z 14,78 - 44,30 Ng common baseline.

25 20 14.29 150 162.9 Large movement at Akm.

248 28 14.42 - 3&4 173.1 Common baseline >200.

24 z9 14,42 - 72.1 No comman baseline

26 30 14.28 290 28.56 B Common baseline >200.

27 30 13.89 270 83.34% C Cammon basaline >200.

27 31 13,82 - 13.A2 No common- baseline.

27 32 13.39 - 147.1 Na common baseline.

28 32 13.39 224,448 O A Redundant redundancy.

29 32 12.93 - 103 .4 No comman baseline

The combinatienm n=24, m=28 appears to be the most satisfactory. Other
possibilities are 25, 30 and 28, 3Z.
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The two-day sequencas listad above do not  form  an adequate basis for
building dav-to-day redundant sequences because all baselines are myltiples of
same fastar (often 43, With cnly twao statlaons allowed at the &-4m pornkt b i3
not possible %o construct a 3-day sequence with each day 1ndepsndently
walibratable; the fallowing sequences achieve this aim for the 3-hm acray and
use dav~to-day redundancy for the &5-km peoint for the third day. They are both
based on the n=24, m=28" two-day sequence

Consider the following three-day abserving sequence:

* * * + * *
-19z2 0 24 48 fL . 192
* * * * * *
1924 e 28 5& 112 176
* EX R} * *
-1922 o~~~ 28 49
[}
/ \
7 14

Spacings recorded:

Day: 103km?  10+&kmY Z(3kmd 2C0+5km) I(3Ikmd IBC+Lkm?
z42 192 28%2 194 72 192
48%7 206 SL*7 D24 14%2 199
z 230 8422 252 21%2 208
Ed-F 33 248 112 308 28 220
144 384 140 392 35 241
168 168 42
192 196 49

8pacings involving or not involving the &4-km point are shawn separately.
Spacings which are undarlined are r2peatsd in saowme ather column. The number of
stations required is 12 on the 3km track + 2 at the Skm Ypoint™.

The array is fully deteeminesd, whather the &hm goint is  included ar
amitted, If day-to-day redundancy were used after the first two days, anly
spacings which are a multiple of 4 (the HCF af 24 and 28 could He farmed.
After the third day day-to-day redundancy can be used to form all spacings.



Page &5

An alternative saquaence which achieves the same aims fthe first two days are tha
samel 15:

* * * ¥ * *
-1%2 0 24 48 4 192
* * * * * *
-194 ) 28 5& 112 126
* * * * * *
-196 28 49 70 11z 173

8pacings racorded:

Days 1¢3%mY 1(+skm) 2¢3km?  Zc+6km) 3r3Ikmd  I(+6km)

2632 192 2842 196 21%2 224
4852 206 56%2 224 4242 245
72 230 8432 252 532 254
FH%2 288 112 308 84 308
144 384 140 392 95 36%
148 148 114

19z 134 137

The disadvantage af this second arrangement is that it ocontains one “wasted"
redundant =pacing (both 224 ) 308 acre repeated in the last column}. This could
be avoided at the expense of an extra station, by using the station at =193 on
the third day and moving the 3km array to stark at station 0.




