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PRELIMINARY DECLINATION CORRECTIONS

OF THE MILAN LATITUDE ZENITH PROGRAM

I'{ota di Eroenoo PROVERBIO (*)
(Ossertatorio Astronomico di Milano, Brera)

Rressorro. - Vicne studiato iI problema della determinazione delle correzioni in
declinazione deìle stellc costituenti il catalogo di stelle zenitali utilizzate nelle osservazioni
di latitudini. Le correzioni sono ottenute con due diversi procedimenti utilizzando le os.
servazioni di latitudine cffettnate dal 196l al 1965.

In primo luogo sono statc calcolate le riduzioni al gruppo medio AA"(i) 4 1" 
"o".." 

otr'
di gruppo Aà"(k) con il metodo a catena. In tal caso la correzione per ciascuna stella assume,
com'è noto, la foÌma

aa(i) : 
^òc(i) 

+ 
^òg(&)

In seguito le correzioni delle declir,azioni 
^81(l 

sono calcolate considerando ciascuna
stella come costìiùente un singolo gruppo e mostrando come questo procedimento sia equiva-
lente al metodo di lergola. L'anatisi delle differenze sistematiche 

^A(i) 
* 

^81(i) 
mette in

evidenza l'esistenza di errori sistematici di gr_uppo. questi eùori possono essere causati da
eÍori sistematici strumentali (e personali).

SuMuany. - Ill this paper the proceeding utilised for the couection oî the star decli-
nations of the À,filan (Brera) Astronomical ObseNatory zeniihal laritude Catalog is exa-
mined. The coÌrections are directly obtainecl ftoÍì latitude observations carried out from
1961 to 1965.

f-he correction for the reduction to Group Mean Aò.(i) an4 th" t.o.rP correction by the
chain method À3s(!) have been calculated. Consequently the total coùection for each star is

^3(i) 
: ÀAc(i) + 

^òcG)
Successively the declination corrcctions 

^òr(U 
are calcììlated by single star method

(Fergola method). The systematic dillerences Aò(i) A8r(i) 16o* the existence of syste-
matic group errors, These etto$ may be caused by systematic insirumental (and perso-
nal) errors.

(*) Ricevuta il lo Agosto 1966.
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Sren pnocp,qM AND LAI'ITUDE oBsERvATroNs

1. Astronomical observations for determining latitude and its variations
were begun at the Brera Observatory during the course of the International
Geophysical Year 1957-58 (1).

During 1960 and until the spring of 1961 the author carried out a new
series of latitude cleterminations following a prùgramme different from the
one used during the I.G.Y, though still based on the observation of Talcott
pairs, ancl for the mean latitude found a relatively higher value than that de-
termined by J. O. Fleckenstein (2).

Finally, in August 1961, observations of latitude based on a programme
of absolute zenithal stars lvere started, and are still proceeding.

The main purpose ol these observations is the deteímination of latitude
variation and the stucly of the loug and short period terms of polar motion.

However, one of the aspects, which cannot be considerecl secondary,
of these observations is to shorv the high degree of accuracy of the method
used, in relation to other methods.

This research assumes particular interest at the present time. The pro-
blem of the study of polar motion and of its secular and periodical variations,
in regard to the phenomena of a geophysical and astronomical nature which
cause these variations does in fact at present require an appreciable impro-
vement in the accuracy of astronomical observations.

As a result of this, it is also necessary to bring observation techniques,
programmes and reduction methods up to date.

Today, thc following questions are particularly important and urgent:
a) a direct or indìrect comparison of the various methods used for the

precise determination of latitude;
ó) the use of catalogues and of observation programmes in which the

mean declinations and stellar proper motions are known with a high degree

of accuracy.
The aim of this study is to r,vork out the preliminary corrections to the

declinations of the stars in thc zenithal star catalogue (3), so as to have avai-
lable sufficiently accurate mean positions in cleclination for calculating the
mean latitude and its variations.

The corrections worked out here have bcen obtained by using the
same latitude observations as made during the period from August i96l to

.June 1965.
These corrections have been calculated by proceeding in two different

ways:
a) considering the zenithal star catalogue as being divided into 10 groups

and working out the conection ,Jd.{i) for reduction to the mean group of
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each star. Subsequently, correction 
'4d" 

ttl ;* calculated for the reduction
of each group to the system of all the eroups together.

The correction of the declination of each star rvill therefore be given by

(r )

(2)

in rvhich

q q"!i\ r 
^Ecri) 

| aòs,k) -AE,-:" 
k) 

,

(,J,

A) considering each single star as a ccnstituent oî a single group. On this
assumption the rccluction to the mcan group and the group reduction con-
stitutc a single corrcction and the number ol the groups is the same as the
number of the st?-rs in the catalogue.

DBcr-rlt.lt:tox coRrìECTroN B:r rHE CHAIN Mnrrrop

2. The follot'ing approximate relation was used for determining the
preliminary corrections of the declination of each star in the catalogue

9",tli)

.4 = -.n,., o! r' . .i, . r. 
',. 

-.'.,1 1! .l.. .:: I i..
is the monthly mean latitude observed for pair d belonging to group À for
epoch ,, not corrected îor the progressive inequality of the micrometer screw
and lor inclination of the movinq rvirc;

lT

/E,
ac(k)

P

polar variation of the Latitude for epoch l;
mean non-polar variation of the latitude relating to group À;
value of the mean Latitude.

Horvever, the follorving may be rvritten for one same group of stars
subsequently observed as morning group (m), intermediate group (i) and
evening group (e):

,p : 1,p.,{i)) + [^8"0)] + 
^8s(!) -^p,-zg{k) ,

u'here the terms bctween the square brackets represent the sum of the single
values divided by the number rz! of stars contained in the group.

(3)
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On the assumption that

(3',) [,\ò"ri)]:0

and from (2) and (3) rve immediately obtain

(4) 
^òc(i) 

: [?",r(i)] - 
q",r(i)

for the reduction to Group Mean,
This relation should be used soleiy considering the observations of com-

plete groups. fn practice, Ì.rorvever, availability of incomplete groups is very
frequent. In older to get overcome this serious difficulty, therefore, the mean
of the single values g"(i) must be worked out using the data cf the three sub-
sequent months of observation, in u'hich case epoch I r'vill be given by the
baricentre of the dates oî observation, that is, on an average, in the middle
of each single three-month period. This epoch remains unaltered from one
year to another so that, in place of the single q",li) (mean thrce-month values)
it is permissible to use the mean of several years of observation. On this as-
sumption, naturally, allowance must be made for the variation of Ag, as a
function of time, that is presuming that the corrected values

P.,,(i' - E.,,(i'- aq, ,

replace the single monthly means g.,Ji) in (4).
Table I shol,vs the annuaì me ans (three-monthly) for the individual

latitudes observed in relation to each pair, published in (3), corrected r,vith
the monthly variations for the latitude given in Table II.

These lattel corrections have been calculated on the basis of the Coordi-
nates of the Instantaneous Pole given in the revised system (a).

Subsequently the couections Aó.(t have been calculated from the ge-

neral averages ofall the years ofobservation by means of (4), for the reduction
to Group Mean. These ccrrections are given in Table III.

The group correction for each group due to the declination error of a

group has been determined by chain method.
The value of the monthly mean latitude for each group observed is given

in Table IV. Usirg these values the mean group latitudes have beea calcu-
lated for morning (z), intermediatc (i) and evening (e) observetions respec-
tively. By means of the individual differences (e 

- 
i,) and (a 

- 
rz) in which

the closing surar was distributed equally among the group combinations
(Table V), group correctìons Adg(k) may be determined.

These latter are shown in Table VI.
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TABI,E I

Cîoup I

5a

1961

1962

1963

1964

61.933 60.057
33

6l.980 59.303
34

62.014 59.128
41

62.067 58.643
53

Group I1

60.024 59.78+

60.007 60.223 59.707
777

59.756 59.818 60.070
556

59.988 59.127 59.871
689

60.165 58.990
99

59.827 58.202
26

60.807 58.573
95

10

1963

1964

1965

59.812 61.211
B6

59.52? 61.152
91

59.435 61.389
75

Ctottp III

57.252 60.036
l0 9

57.425 59.625
33

57.496 59.603
l0 9

t615Al3t2tl

1962

1963

1964

1965

58.4t7 59.141 60.203
12 ll 9

58.500 5A.94+ 59.710
771

58.226 59.407 60.022
989

5B.314 59.362 60.041
9 1l 13

Ctaup IV

60.701 60.368 59.953
t3 l+ 13

60.528 60.495 60.024
768

60.360 60.461 60.317
933

60.700 60.428 60.142
t2+5

22L7 2I20l9IB

1962

1963

t 964

1965

59.169 5B.BB4
5B

58.260 59.t24
77

57.704 60.074
l1

58.220 59.100
B9

59.379 60.515

59.137 60.594,-1
59.522 60.607

9B

59.6+4 59.032
95

60.047 s9.292
5'l

59.734 59.s14
2t

59.553 59.541
I I l0
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Table I (continued)

Croup V

23 2+ 25 26 27 2a

1962 59.326 59.594 60.931 58.768 59.646 59.214
12 l0 11 10 lt l0

1963 59.883 60.203 58.133 60.062 59.448
t2+74

1964 59.654 59.784 60.778 58.202 60.098 60.016
+55555

1965 59.449 59.723 60.522 58.043 59.901 59.882
B 6 6 B 13 13

Croup YI

29 30 31 32

1962 60.096 59.633 59.763 59.426
1222

1963 59.616 59.416 59.890 60.395
6 6 6 13

1964 59.B85 59.546 60.006 59.8043s2+
1965 59.788 5B.BB5 59.803 60.520

12 10 7 3

Gtoup VII

33 34 35 36 37 38 39 40

1962 59.707 58.154 58.664 57.407 59.559 58.604 59.330 59.549
l0 13 1l t5 20 2t 15 201963 59.660 58.335 58.945 56.972 59.247 5A.785 59.204 59.654
12 12 109167I B1964 59.529 58.6+2 59.327 58.091 59.t77 58.624 59.614 59.665
9 l0 l0 9 9 7 7 71965 59.250 5B.9Bl 59.733 58.395 59.561

355+5

Croup VIII

4l +2 +3 44 +5 46 47

1961 59-445 58.595 58.760 62.002
11 6t4

1962 60.315 59.844 59.325 59.678 59.532 58.034 60.345
ls l9 l9 173189

1963 60.202 59.983 59.003 59.075 59.012 58.973 60.045
+555454

196+ s9.786 60.081 59.03r 59.621 58.416 58.313 59.956
1222236
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Table I (continued)

Croup IX

5453525150494a

1961

1962

1963

1964

59.861 59.319
2t 11

58.983 59.477
711

59.899 60.202
4B

59.647 59.462
77

Croup IX

59.519 58.501
11 16

58.604 59.093
B6

58.791 58.550
l4 15

58.601 sB,66B

59.102 58.937 59.430
30 28 29

59.320 59.418 59.386
10 B 9

59.459 59.022 59.695
1778

59.383 59.812 59.693
877

605g575655

1961

1962

1963

1964

59.208 59.389 59.341
19 15 15

59.344 59.19+ 59.2+rr26
59.310 59.204 59.6,19

6 B 13
59.4+A 59.408 58.942

645

Croup X

59.882 59.565 59.993
13 13 2

59.506 59.744 60.029
556

59.448 59.578 59.709
5 12 B

59.670 59.769 59.789
566

67666564636261

l96l

1962

1963

1964

59.406

58.518
+

58.235
I

60.04s 59.4+2
75

59.73+ 59.564
55

60.248 59.524
46

59.855 59.110
32

()roup X

s9.t 43
6

59.519 59.459
46

59.352 59.378
65

59.205 59.685
2I

60.492 58.555
74

60.274 57.943
64

59.968 57.993

7l70696B

l96l

1962

1963

1964

58.032 s9.674
5t

58.611 59.S03
42

58.210 59.132
3i

59.060 57.920

59.540 57.812
55

60.021 58.001
55

59.532 57.655
2l
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T,rgr-s I1

N{onth

1961 1962 1963 i964 1965

Ap Aq A9 L9 L.q

JAN
FBB
À,{AR
APR
N{AY
.iUN
JUL
AUG
SNP
ocr
NOV
DEC

(0'.001)

+49
+37I l0
-l ll
)7
F50

,F9
+15,20

-50

(0,.001)

3B

+39
+76

+ 139
+ 149
+113
+31

-34,i0s
-i 51

(0".00r)

-175
-i40
-86+16
4 127
+ 199
+213

+ l,+0
+.46_62

-164

(0'.001)

-2362t3

-186
-12+
-26+ t27
+ rgi
+ 194
+234
+205
+BB
+21

(0,.00r)

_86

-lB0
255
196,tl7

+15
+ 100
+ 166
+ 189
-l- lB5
+48

TABLE III

(i) À8c(;) (j) aòc(i) (i)
^ù"(D

(i) Aò. rrl

I
2
3
4
5
5a
6
7
B

9
10
11
t2
13
rc
15
l6
t7

-1.998+0.735
+0.067
+0.106
+ 0.138

-0.409+ 1.362

-0.093
-1.737+2. r 19

-0.292+ 1.416
+0.550

-0.237
-0.B 

l9

-0.638
-a.272+0.936

1B
19
20
2l
22
23
24
25
26
27

29
30
31
32
33
3'!
35

+0.345
+0.059

-1.1390.267
+0.068
+ 0.198

-0.065
-1.1 

t 6
+ 1.266

-0.262
-0.020
-0.001+0.53s

-0.086
-0.4490.629
+0.545

-0. r02

36
37

39
+o
4l
+2
+3
4+
45
46
41
4B
49
50
5l
52
53

-t 1.279

-0.+17+0.330

-0.383
-0.6220.659

-0.282+0.359
.1-0.098
,F0.554
+ r.264

-1.334
-0.295
-0.210+0.454
+0.748
+0.111
) 0.226

54
55
56
51

59
60
6l
62
63
64
65
66
61
6B
69
70
7l

-0.123+0.098
+0.047

-0.0030.325

-0.2s4
-0.470
-0.7 

52

-o.242
-0.2790.220
+0.181

-l.lt I
+ 1.04s
+0.955

-0.529
-0.379+ 1.333
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'Ierrr IV

G. Epoch Qc G. Epoch 9e G. Epoch 9e

I

iI

III

IV

VI

VII

VIII

IX

X

JAN 1963
64
65

FNB 63
6+
65

N4AR 63
64
65
62
63
64
65
62
63
6+
65
62
63
64
65
62

61
62
63
64
6t
62
6l
62
63
64
63
63
61
61
62

APR

NTAY

JUN

AUG

SEP

OCT

OCT

NOV
NOV

DEC

45027'

59.894
60.449
59.736
59.485
59.5,14
59.524

59.750
59.894
59.S07
59.410
59.462
59.257
59.453
59.544
59.504
60.183
59.481
59.s33
60.411
59.958
59.+27
59.t7 4
59.560

s9.721
59.572
60.0,15
59.026
60.180
59.542
59.25s
59.334
59.480
s9.193
59.482
s9.378
59.089
58.490
59.381

II

III

IV

vl

VII

VIII

x

I

JAN 1963
64
65

FEB 62
63
6+
65

MAR 62
63
65

APR 62

64
65

MAY 62
63
64
65

JUL 62
63
64

AUG

SEP

62
63
64
6l
62
63
61

61

64

6l
62
63
61

OCT

DEC

45027'

59.661
59.383
59.421
59.716
s9.787
59.828
s9.838
59.326
59.382
59.457
59.533
59.292
s9.783
59.616
59.906
59.820
59.836
59.719
58.846
58.983
59.053

59.450
59.322
59.317
59.503
59.2B1
59.4t2
59.452

59.606
59.23i
59.216
sB.B73

60.350
60.078
59.875
60.018

fi1

IV

VI

VII

VIII

IX

X

I

TI

JAN 1962
63
6+

X4AR 62
65

6+
65

APR

JUN 62
63
64
65
62
63

JUL

AUG

AUG
SEP

6l
63
64
61
6t
63

NOV 62
63
64

62
63
64

DEC

45"27'

59.B+7
59.262
59.420

59.436
59.161

59.439
59.568

58.973
58.97 +
59.113
59.184
59.000
59.392

59.485
59.i 14
59.711
59.873
59.8s0
59.123

59.968
59.7 +3
59.953

59.494
60.106
59.598
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Evening Intcrmediate Morning Observed Conccted

Group E*l'' %tù 9l*/m) (r-i) (i-*)

I
II
III
IV

VI
vIl
vtlr
1X
x

60.026
59.509
59.S t 9
59.416
59.456
59.832
59.367
59.681
59.36s
59.143

II
III
IV

vt
vIl
VIII
IX
x
I

59.45+
59.792
59.3S3
59.594
59.808
58.961
59.351
59.405

60.043

ilI
IV

VI
VII
VIII
X
I
II

59.605
59.402
59.299
59.603
59.046
59.196
59.+37
59.615
59.BBB
59.732

+.572
.283

J..431

-.17B.3s2
-' .B7I
+.016
+.276
+.136

-.900

.15 i
+.390.l .089

-.009+ .762

-.235.086

-.210
-.659+.31 I

+.513

+ .372
.237

-.41 
1

-.043+.217
+.077

.958

-.171+ .374
+.069
_,.029
+ .712

.255

.107

.231

.679
+.291

t-.5B9 +.202 .000 .0c0

T,qsr.n V

T.a.nr.p VI

Dncr,rN,q.rror't coRREcrIoN Bt' rHrl sTNGLE srAR METHoD

3. Declination corections of the zenithal stars have been made by
a. different method, considering each single star as a group in itself. In this
way the groups considered number 72 and in equation (2)

^ò.(i) 
: 

^Ac(i) 
+ Aòg(k)

must be understood. so that we may rvrite

(2'l

We shall thus have,

E:i",,(l + 
^ù"(i) -;c(i)

Gloup AàG i) Aò(i m)
Nl[eaù

Ààs(L) Group
^òG- 

j)

^à(i-r,

Mean

^8s(k)

I
II
III
IV

+o'.464
- .049

- .07q
+.158

+0'.587+ .296
+ .+61
+ .097
-l- .028

*0,.52s

- .123

- .380
.0t0

- .093

VI
v
ViII
IX
X

+0'.569
- .243

- .200

- .117

- .194

+ 0'.057

- .6Bs

- .430

- .092

-0".313+ .+6+
+ .315
+ .370
+ .293

À4.(i+1) - ^8,(i) 
(A;,r{i+t -A,t(i)) + z.(i+r) zctit
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Proceeding now with the usual chain method, and putting

À8"(i) - 0

z1i) : o

{-q,i;Ì-Qfl)): $

lve obtain the relation

(6) aÀ,i, or. i, t. i' : f -,?,,, " -'..,u,, , (i - t,...,72)

which supplies the individual corrections Aórtir 1o 1r. made to the declinations
of the stars in the whole catalogue.

It is interesting to note how this procedure is rigorously equivalent to
the co-called Fergola method y'hich as everyone knou's consists of subtracting
their arithmetical average from the equations (2'). Bearing in mind the two
first relations (5), in this case rve do in fact obtain,

.= 

^ù(i) - 
:.(i) : q(l q::ì '

which, recalline the third relation in (5) is immediately transformed into (6).
In Table VII the single mean wcighed values qtrt are given deducted

from Table I relating to each star, as well as the calculated corrections Ad1(i).

Table VII also shows the values Ad(i) of the corrections calculated by the
previous method derived from (l).

CoMpenrsor'r BETwEEN THE Two METHoDs

4. The values of the residues Aó(i) 
- ^d1(i) 

show that the two methods
differ on account of systematic group elrors. This result may be explained ta-
king account of the procedure which is used for calculating group corrections.

Alloiving for (f), the observation of two groups (morning and interme-
diate or intermediate and evening) is equivalent to considering the tr'vo

equations
rp : rp",rlt) + 

^leG) - 
zsG) , !. .'' . li,':-

E : d.t(l+ù + 
^as(L+t -.s(!+t ,

12

xi:t
72

xi:1
72

x
i-1

(5)

_1)1!
,\;i"l
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TABLE VII

^ò{i) 
-- Àòr(i)

I
2
3
+
5
5a
6
7

62:oos
59.27 6
59.99+
5!r.905
59.873
60.4:0
53.s.19
s9.593
6t.237
57.38 i
59.792
5u.361

60.01+
ti0.596
60.41s
60.019
5B.4Bs
59.076
59.362
60.560
59.688
5q.353
s9.+22
59.685
60.736
58.354
s9.BB2
s9.640
59.768
59.232
59.853
60.216
s9.603
s8.429
59.075
57.695
s9.391
s8.644
59.3s7
59.596
60.266
59.8B9
59.248
59.509
59.053
58.3,13
60.941
59.669
59.584
58.920
58.626
59.263

-:1s:tt+ 0.202

-.0.4660.127
0.39J

-.0.94:2.
+0.828

0.1i5
t.7 59

+2.091
0.3I4

i l.it7.l 0.25r
0.536

-1.1180.93 7

- 0.57t
0.993

+0.402
+0.r 16

-1.082
-0.210F0.r25
+0.056

-0.207r.258
,l i.124

0.404
0. t ti2

-0.290:0.2,16

-0.37 
5

-0.738- 0.125
+ r.049
-F0.403
+ t.783
+0.087.l 0.83,1
-t 0.121

0.1 1B

0.788
0.411

-i-0.230

-0.031+0.425
+ 1.135

-0.191*0.106
+ 0.s58
+0.8s2
+ 0.215

z:s23
+0.210

0.,158

-0..119
-0.3870.93,1
+ 0.83 7

-0.216
-1.E60+ 1.996

0.415
+ 1.036
+0.170
- 0.617

-1.199
-1.0180.652
+0.926
.l- 0.335
+0.049l i49

-0.271+0.053
+0.t0s

0.15{:}

-1.209+ 1.173

-0.3550.1t3
0.314

+o.'222

-0.3990.162
0.165

r 1.009j 0.362
-1. t.7 +3
:0.0+7
+0.79+
+ 0.08I

-0.158
-0.3+1+ 0.033
+0.674
-f 0.414
+0.869
j- 1.579

1.019
+0.075
+0.160
.f,0.824
+i.1lB
+0.481

+0.008
+0.0{J8
- 0.003
+0.008
+0.008
I0.008
t0.009

-0.r0
-0.i0
-0.100.10

0.08
0.08

-0.08
-0.08
-0.080.08

2:527
F 0.206

- 0.462
u.1,23
0.39 i

-.-0.938
+0.833
--0.166_t.Bt0
+2.047

0.365
+ t.071
- -0.21r

0.s71

-1.1590.!l7B

-0.612+0.960
+0.369
+0.088

-1.1 
16

-.0.24+
+0.092
+ 0.08I

-0.1831.23+
t- 1. r49

0.380

-0.138
-0.302+0.234

-o.387
-0.750--0.145
+ 1.029
-l- 0.383
+ 1.763
.j- 0.067
+0.814
+0.101

-0.1380.566
0.189

+0.452
0.l9r

-f.0.647
+ 1.357

-1.2+l
-0.058+0.027
+0.691
.l-0.985
+0.348

8
I

t0
1l
t2
13
l+
15
16
I7
1B
19
20
2l

23

25
26
27
2B
29
30
31
32
33

35
36
37
3B
39
40
4l
+2
43
44
45
16
17
48
49
50
5l
52

-0.067
-0.007
-0.0670.067
,0.067

-0.067+0.049
-i.0.u49
+0.049
+0.0,19
:0.049
+0.049

0.024

-0.024- 0.024

- 0.024
0.040

-0.0400.0,10

-0.0400.0,r0

-0-040
-0.040
-0.0,10+0.4+4
+0.44,1
.l- 0.444
+0.44,t
+0.444
)- 0.+41
+ 0.+14
-.1 0.266
-i.0.266

-0.266
+ 0.266
+0.266
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t(t)
^òr(i) ^à(i)

Aò(i) 
- 

Aò1ri)

^5 
(i)

53
54
55
56
57
5B
59
60
61
62
63
64
65
66
67
6B
69
70
7t

5s:t+B

59.276
s9.327
s9.317
59.699
59.628
s9.844
59.976
59.466
59.503
59.4++
59.043
60.335
58.179
58.269
59.1s3
59.603
57.891

+ol330

-0.019+0.202
+0.lsl
+ 0.101
*0.221

-0.1500.366

-c.498+ 0.012

-0.02s+0.034
+0.435

0.857
-l- r.299
+1.209

-0.27 
5

0.125
+ I .547

+01s96
+0.247
+0.468
1 0.4t7
+0.367
+0.045
+ 0.116

-0.100
-0.459+ 0.051
+0.014
+ 0.073
+ 0.+7 +

-0.81B+ 1.338
+ l.248
,0.236

-0.086+1.626

+01266
+0.266
+0.266
+0.26rj
+0.266
+0.266
+0.266
+0.266
+0.039
+0.039
+0.039
+0.039
+0.039
..1-0.039

+0.039
+0.039
+0.039
-1,0.039
+0.039

+0::463
+ 0.114
+ 0.335
+0.28+
+0.23+

O,OBB

-0.017
-0.233
-0.479+0.032

-0.006+0.054
+0.455

O.B3B
+ 1.319
_L I tro

-0.256
-0.106+ L607

TabÌe VII (continued)

which give rise to the relation

À6tr tl+ttl: pg(L) -ts(!+l) 
: a8s&+1) -.s(!+t- (^ùs(!) - zs(Ì))

Proceeding by the chain method and on the assumption, which is prac-
ricallyequivalerrrtothesecondolthe(5).that

lo ,---- > 5 .G)- ^I z"{k): s ' i-' -" '
k:l

this latter gives us the lollowing recurring formula

9

(7) ASgG+1)-.g(!+1) : 
^ò-(r) -zs(1) + | lrrt-tr+rll , (k:1,...,9)

Ì:l

where,

^6,,,-?er)-- | i f.6r,o',,',,.ttJ x?, ,u,
Taking account of relations (1), (4), (6) and (7) we have

^8(i) - ^ò1(i) 
: [(^òs(rrt -zsG+1)) +

+ a8c(rl - (^r {i) 
-.c(t)) , (k : t, ..., 9)
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and as, inside each group, we have always presumed the existence of

(8) z"(r) : 3.(i)

from it we should obtain the following theoretical result

i.'
ÀA(i) : 

^ò1(l 
| .,,., ., i,. '.

{._

Apart from the approximate nature of the procedures used for elabora-
ting the material, the existence of the residues Aó(i) - Aór(i), given in Table
VII, may thus be attdbuted to the fact that (B) has not been checked, that
is the local uariation af latitude obtained b2 the chain method is not a continuaus function
of time.

Nevertheless it is symptomatic to note that the greatest residue occurs
for the month of August, that is for the hottest month the of year.

On the other hand, if the local variation relative to the latitude, given
by the difference

Aari: as't) -.c/i) aò(i) a8'rir ,

shows values rvhich cannot be ignored, it may be presumed that the absolute
values of the local term e must be sufficiently appreciable.

Allowing for the fact that the programme is made up of zenithal stars,
and if confirmed by the analyses of the variation of the latitude, this result
would allow the meaning, more of an interttal systematic error oJ an instrumental
r2pe (and also pcrsonal) rather than of an error due to external causes (re-
fractional), to be attributed to the local term.

As at present there is no reason why preference should be given to the
solution Aó(i) and Ad1(i), the preliminary mean corrections Ad(i) to the de-
clinations of the stars in the zenital catalogue of Milan (Brera) have been
obtained by the aritymetical means oî the two solutions.

These corrections are given in the last column of Table VII.
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