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Summary. — Hydrodynamical equations act as a link between the local observed magnitudes of galactic motion and the
general ones accounting for the behaviour of the Galaxy as a whole. Constraints are set usually in order to use them even
in the lower order hierarchy. We present in this paper the complete expressions up to their fourth order. These equations
will be used in the next future in their general form taking into account both the expected increase of kinematic data that
the astrometric mission Hipparcos will provide, and some recent results indicating the possibility to obtain estimates for the

momenta gradients.
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1. Introduction.

The hydrodynamical equations obtained by taking
momenta of the collisionless Boltzmann equation establish
relations among the stellar density derivatives, the velocity
of the local standard of rest, their derivatives, the galactic
force field, the momenta of the residual velocity distribution
and their derivatives.

To our knowledge only Eelsalu (1979, 1982) has published
incomplete fourth order equations for an axi-symmetric
system, being the usual procedure to consider suitable
hypothesis to reduce the number of variables (Turon,
1971; Vandervoort, 1975; Nufiez, 1982). It is also possible
to introduce new variables, e.g. King (1967) pseudomo-
menta, in which the low order equations are separable.
Hydrodynamical equations have been also used when
considering dynamical problems in external galaxies, e.g.
Sargent et al. (1977), and also in the basis of the development
of the Lin theory (Rohlfs, 1976).

On the other hand, Erickson (1975) has shown the possi-
bility of determining with reasonable accuracy the central
momenta up to the 4th order of the velocity distribution.
Other determinations have been done by Nufez and
Torra (1982). Results obtained by Torra (1984) using a
rough estimation of the magnitudes involved from a
compiled catalogue of kinematic data confirm the presence
of local irregularities, also determined by other authors
(Menge da Freitas, 1980, 1982; Oblak, 1983) and ratify
that at least some of the terms involving momenta gradients
cannot be considered null. As stated by Crézé (1978),
one of the goals of the Hipparcos mission will be the
determination of the momenta gradients.
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Then, it will be possible to work with improved obser-
vational data in the next future using the hydrodynamical
equations in their complete form, as well as they can be
used in order to build up theoretical models either in their
complete form or assuming hypotheses that make null
some of the terms involved.

2. Derivation of the hydrodynamical equations.

As it is well known, stellar systems can be described by
a distribution function f(z, r, V), or density in the phase
space which gives the number of stars with positions in the
range (r, r + dr), and velocities in the range (V, V + dV)
at a certain time . Applying Liouville’s theorem to this
stellar system we can write the so called fundamental
equation of the stellar dynamics :

Df _of . ) _
Dt_6t+v V.f -V U-Vyf=0
where U(t, 1) is the potential that governs the system, and
where we have neglected the effect of stellar encounters
which can be included as a perturbational term in the
right hand side of the fundamental equation.

If we use cartesian coordinates :

r=(xy2 V=XY,2)

the expression of the fundamental equation is :
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The hydrodynamical equations. of stellar dynamics are
obtained when performing the different momenta

jV"]lde =0
y Dt

of the fundamental equation (1), assuming that f and its
products by V” vanish in the boundary of the integration
domain.

Let us consider the velocity of the local standard of rest
Vo = (X,, Yy, Z,) defined by

@

V(1) = 'NZ%T)J V1, ¥, V) dV
> v

being
N, ) = J f@r, V)dv
v

the stellar density.
We introduce now

Ay =j XPY!Z fdv
A4

and express it and the distribution function in terms of the
residual velocity :

v=V -YV,.
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Then, the general expression for the n-order equation is :
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After some algebra we can write

w3 5 5060

x XEOXSTN 25T Py (3)

where
= J X — X' (Y = Y (Z — Zy) fdv

is the so called pressure, related to the corresponding
central momentum u,, of the residual velocities distribu-
tion function by :

P be — N(t’ l') Hape - (4)

Substituting (1) in (2) and taking into account the
expression for 4, we obtain for then = p + g + r order
equation :

04 04

par
+

= (p+1)qr + aAp(qH)r + 6qu(r+1)+
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If, instead of cartesian, cylindrical coordinates
r=(w0,2 V=(I06,2)

are used the fundamental equation is :

o _(1ov nevy vy,
oI ® 30 00 0z 0Z )
oy +1
r'a—qu(r—l) - %A(p—l)(q+2)r + q—A(,,.(.l)q, =0 (6)

) (0) () meor 2 pa

= J IT — H) (0 — O (Z — Z,) fdv

being the central momentum p,,, defined also by (4).

General expressions (5) and (6) allow us to extend the
hierarchy of hydrodynamical equations to the n-order.
Taking into account (4) we can express these equations

in terms of central momenta of the residual velocities
distribution. In Appendices A and B we present the extended
form of these equations up to the fourth order in both
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cartesian and cylindrical coordinates respectively. These
extended equations up to the fourth order are also avai-
lable, on request, in terms of pressures.

3. Concluding remarks.

When deriving from (5) and (6) the equations of the
Appendices A and B there is the possibility to express the
resulting 3rd and 4th order equations including the partial
derivatives of the potential, or substitute them taking into
account the 2nd order equations.

The system formed by the hydrodynamical equations
up to the n-th order is constituted by :

i+ 2 n+3
£03)-03)
equations, being the number of components of the velocity
of the local standard of rest and momenta of order higher

than 2
g (i + 3) (n -;— 4)

These magnitudes in addition to density and

potential appear also derived with respect to time and
position.
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So, the system is far away to be closed by increasing
the number of equations. Difference between magnitudes
and equations is

24 n+4 n+3 o4 n+3
3 3 ) 2 )

Any observational work that determines enough magni-
tudes can allow us to close the system and determine the
rest of them by solving it. For instance, if estimates of
high order momenta and their gradients are obtained,
and assuming the values for the density gradient, the
system becomes linear and can be treated by a least squares
method to obtain the components of the galactocentric

velocity of the local standard of rest and the components
of the galactic force.

Another possibility is, as usual, to consider a set of
simplifying hypotheses that enable to solve the differential
system and to determine the form of the unknown functions
involved. Both possibilities will be used in forthcoming
papers.

Acknowledgements.

We are grateful to Prof. J. J. de Ords by his important
contribution to this work, and also to Prof. H. Eelsalu for
his comments and suggestions.

1978, in Colloquium on European Satellite Astrometry Padova, Eds. C. Barbieri, P. L. Bernacca, p. 251.

References

CREZE, M. :

EeLsaLu, H. : 1979, Publications of Tartu Observatory, XLVII, 49, 60.

EELsALU, H. : 1982, Theoretical Foundations of Stellar Statzstzcs Distributed by Tartu Observatory.
ERICKSON, R. R. : 1975, Astrophys. J. 195, 343.

King, L. R. : 1965, Astron. J. 70, 4

MENGE DA FREITAS, S.
MENGE DA FREITAS, S.
NUREz,J. : 1981, Ph. D. University of Barcelona.
NUREZ, J., TORRA, J. : 1982, Astron. Astrophys. 110, 95.
OBLAK, E. : 1983, Astron. Astrophys. 123, 238.

RoHLFs, K.

731.
TORRA, J. : 1984, Ph. D. University of Barcelona.
TuroN, C. : 1971, Astron. Astrophys. 14, 95.
VANDERVOORT, P. O. : 1975, Astrophys. J. 195, 333.

: 1980, Astron. Astrophys. Suppl. Ser. 41, 433.
: 1982, Astron. Astrophys. Suppl. Ser. 49, 687.

: 1977, Lectures on Density Wave Theory (Springer-Verlag, Berlin).
SARGENT, W. L. W., YOUNG, P. J., BOKSENBERG, A., SHORTRIDGE, K., LynDs, C. R. and HArRTwICK, F.D. A. :

1978, Astrophys. J. 221,

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

zZy Ro X zy

(o]
o 0= + + + oy o
Z Ttogd [} 1204 [} a:z [} NUT @
fig xe zq zZg fie Rig
+ 1204 LI 4 2004 4 [—— 4 ——]UT04 4 0204 4
NUT @ N @ 0he Z7e %e 7
L] L] ze e L] }e
+ — oty + —ottq ON + o> + ex +
% ¢ %7 ¢ Ttog o og o Tteg ¢ o ¢
zy g
0= + +
tzoy ] 0£0y ¢
X e Zg he Xg F)
+ + 1zof 0€0q o 03T 4 ___TT047
02Td o Nur @ Nul @ NUl @ %0
he X g zy fig X e 1 e
+ |||o~oaN + Io-1~ + aN + o> + ex +
% ¢ e 0zoq o 0Z0q ¢ 020q o 02og o
3
3
< Zy fig X g zZy fieg
= 0= + + + oty g
- Wi e M e NI e NUT ¢
X zZe fg ) Zg X¢
+ oz , 2004 , o 4 [— + ——]T0U 4
NUT @ % e o e °7e e
fig X e ) fig X e e
+ otty 4 00Zd 97 4+ o)+ oy +
oN t oN [} w1y [} 01y [} oty ] 0T [
zq fig L] zy fig
Q= + + + g 0ZTyq 4
il g 02 g 0T g  puj g NuT
L] zgQ fig zyg fig
+ 0T , YO . 0204 , ____T0T{ , [— ¢+
Nul @ L) ) o e %e
X e XQ zyg fig xe 1e
+—]0tH 002y 07 + 04+ 0y 4
Oy ¢ o» [} 294 ] [} 0Tty [} [ 244§ 1] oty t
<
[\l
on

Ze
tozy o

0= +

Rg X0 ze fig X e ze
N oy oty 00 4 __T0Tqz 4

+ +
0124 o 00%H g Nup @ Nul @ NuL @ %% e
R X g z¢ feg X 1e

$— 0Tz ¢ 0027 4 07 + o) + oy +
oy o 0y ¢ 00z o 00z o 00z ¢ 00z ¢

Zo Zo he X g

—_—-= + + +
ne 200y g Tiof [} 1014 )

ze he X zg he X
+ 004 , oy oty , 07 + ._>+|Lm°x+hm
Nul ¢ NUT @ NUl ¢ %z ¢ 97 ¢ o7 ¢ 97 ¢
fie zy fie XQ zy
—_——-= + + + L I
ne 10y ) 020y [} (29¢'} ) NUl ¢
L) X ¢ zyq fig L) $e
+ 0204 o enna+ION+|o>+I|||ox+|||
NUT @ NuT @ e e o0 e
XQ zy fig XQ zyg
_— + + + 1oty 4
ne Wi g o0lldg 003 g Nupg
Rg XQ zZy fig XQ ()
' otty , 00T 4 07 4 0j 4 Oy,
NUT ¢ NUT @ % e % ¢ 5 e e
zg Hho xo zg fig L) 1e
0 — ¢+ — + — ¢ 07 + O + X +

°7¢ % %e ML Nut ¢ NUT ¢ NI @

'V XIANAddY

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

325

Ze g X e zZe
0= + + + [02O4TOTH_TTOROTIH T2TH]
TN g O0Eli g 02U g Nup g
Ro X
‘ [ozonottig o€t} 4 [O1T,dz-0201002.0220] 4
NUT ¢ NT €
zQ hie zQ e xq
¢ —20 4 __0%0f 4 Tz 4 [——7 4 —]02TH 4
2 % ¢ % e %e b %
Qo
E Xe zZy fie X
< § —0T23 4 [ + + oo -
w W) 1014 () [2a¢] [} 002y )
m
i) zo hio XQ zy hio ) $e
< - [ + + etz - 07 + )+ 0% +
O 0 g 020 ¢ OTT{ ¢ 0zt o 0zt ¢ ozt g 02y g
4
>
[a)
@)
&
[a)
P
jan
~ ze fig Xg zyg
=) 0= + + + {10t z-20040024 2024
w 02y ] j8¢4] ) T0€yq ] NUul @
m fig X g
9 N [LOTHOTIAZ TTOjo0Z4_TT2] 4 [rotdoozig_Toeny
= NuT & T @
zQ Re Zg x@ fio
¢ —0Ug ¢ Ty 4 [—— 4 ——g ]P0 4 —0T2Y 4
% ¢ 0% ¢ °%7e¢ % °7¢
X g t ) feg X ¢
¢ —0084 4 [ + + jroulz -
07 ¢ T4 o 0TI g 002 o
zZg o X e zo fig X 1e¢
- ﬂ + + —GONa - °N + O» + Ox +
2004 g Trof g TOTH g tozg ¢ o2y o tozg Tozy o

N° 2

zy fig X
On:;o*2~=o+3m=o+
z R
+ = ¢ [TOTHOTTAZ TTO{O0ZH_TT24] ¢ [0Vt g-02040024_0224] 4
NuT @ NuT ¢
X zg hg
+ [OTIHO0LAE OTER] 4 — TTTfz 4 — 02Tf7 4
NuT ¢ % e %% ¢
zyg g xg XQ
 —T0%4 4 [— 4 ——2]00%4 4 —00%q
% e ohe e 040
F 4 ) fig X
+ [ + + jerulg -
I g 0TI g 0024 ¢
ze hig L) zg hie X e 1e
-1 + + uOONI - 97 4+ 0+ Oy 4+
T g 0204 g OTTf g 0ty ¢ 0Ty o 0TZy ¢ 0tz ¢
zyg fig Xe
o..Sm_.o+3map+2§s+
zy g X g
+ [rotdoozig_tosqy 4 [orTdo0zig_oteqy 4 [002hg-00v] +
T ) NUT @ NUT ¢
zg fig X
+ —=T02g 4 0T 4 ___00€dp
% e % e % ¢
zyg hg Xe zy fig X Q 10
+ m + + —eo~q—m - oN + o» + ox + .
ety ¢ oTTy ) 002y [} 00€q o 00Eq ¢ 00€q ¢ 00€y [}
. zy fig L 4 ] fig XQ
0= + -~ + £00q o 2oty
€000 ¢ ZT0d g Z0THA g Nup g NUT @ NUT &
zyg fig L] zyq L) X 1e
+ —200d3 oz 4 — 10Tz 07 4+ e o 4
oN [} eN () eN ¢ 2004 [} 200y t Zo0g () 2004 t

‘(ponuijuod) Y XIANAAAY

'

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

Ne 2

zZy ho XQ )

g fie Xe e
+ [200HTOTH_E0TR] 4

NuT @

0= + +
g0l g MTj g 202 ¢

() X
[LTOAT0THZ_2004OTTA_2TTH]
NI ¢

zg he zg X hig
$—E004 4 TV 4 [— 7 ¢ — 30T 4 — V17
% ¢ 0% ¢ %279 %e %7 ¢

L e fie Xe
+ —T10%4z 4+ [ + + 13o0d -
oNo S:_oo:___aoe:_o

N [10T,Hz-20040024 2024]

Nul ¢

X0 zg fig LN e

+ —AOAIN - ON + °> + ex +
1014 o zoty ¢ 2014 ¢ 2ot o 20t ¢

zyg fig
+
2004 g TT04 g

-

z A X z
¢ + ¢ + ¢ + ¢ “NS;S£~n~8;2£u~:_: +
W@y g iy g

NUT ¢
e Xe
[0Z0RTOTH_TTOAOTIAZ T2TA] 4 — [TOTAOTIfZ TTORO0ZY TTZH] 4
NUl @

zg fg zg zg Hhe xp
200 1204 TOT gy [ — ¢ —— ]V

% e % e e %7e e %e
fg X9 Xg )

p—02T 4 M0Z4 0TI 4
%7 ¢ °he %7 ¢ wiy o

fig Xe zgQ Rg XQ

' jeed - g + jrotd -
0024 o 0TIy ¢

0=
2y g

+

NUT ¢

+

+

oty o oy o ¥ 0zoy ¢

zyg fie X zy apo X g }e

-1 + +

_o.:n - ON + A ox +
Tiog ) 0Ty ) 19441 [}

+
200 o g g g g 1330

0= + + + [LU0,dz-20040200_2204] 4
2204 g TEOR g Vg pup g
fie XQ
+ [rrodezofg_teody 4 [CLOATOTA_TTOROTTAZ T2T4] &
NI @ NUT ¢
zyg zg Hhge fig XQ
+—2T0z 4 [—— ¢ —2]VR00 4 —0€04 4 ___TTT{7
0he °7¢ %o %7 ¢ 0 ¢
X0 zZy fig X ¢
¢ —020 4 + + Jrrodz -
07 ¢ o g 0204 o OTT4
< zg fie X e zy he X e 1e
5 -1 + + jozod - 07 + 0% + X +
3 200 g TT0f g  TOTY g 1204 o rzog o toq ¢ raod g
3
175}
e
zyg g X e
0= + + +
teod o Ovo g OETY g
zy hie X e
+ [Tronozofp_tEog) 4 [220,g-0vor) &+ [02OHOT TR 0] 4
NYT @ NUT @ NUT @
zg fig Xq
b —1204¢ , ___080d¢ 4 02T 4
e o ¢ W)
zy fig X g zg e L] 10
+ n + + ueme_—m - eN + o> + ox +
o g 0204 o OTT{ g 0€0y ¢ ogoq ¢ og0g ¢ ooy o
O
Q ‘ “(ponunjuod) y XIANAdIY

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

zy fig Xe

[
ﬂ 0= + + +
Torg g otrf g 0054 g
zy fiog
- fo Yo - B - [rotHoOE, TOvy] 4 [OTTA00ER 0T o
0= + + + [LoTATOZp 2004008 20Eq] 4 ¢ NUT ¢
20Eyq ¢ TEd [} Tovyg o Nul @ X zq R XQ
+ [00200€A; 005 ] 4 —TOEHy 4 — OTEdy 4 —_00VH) 4
fie xe 0 0 0
+ [OTTATOZAp TTO400E_TTER] 4 [002AT02p_TOTH00EH_TOrR] NUl ¢ X e X e X e
Nt ¢ Nat ¢ H: hig ;_:m__ ze :o xe $e
4 R z X R + + + b - Z+ A+ X+
. |m~2__m . Icu.::_m . Tlm . Imm_zmn . ||m3m= . 014 g OTL{ g 00z g 00w o 00Wig 00wl g 00w g
- %% ¢ % ¢ 7¢ ¢ 07¢
Z zZe fie X e
S XQ zy hie X . 0= + + +
= ¢ —00vq 4 [ + ' Jog - v00f o €T04 g  €0Tf ¢
m 07 ¢ 0T g 0Tl g 0024 ¢
zy hig
m E) Rg X zy hg X ¢ 30 + [200,ng-¥ood] + [2oonttodp_£toqy 4
> -1 + + joosd - 07 + % + oy + NJIL NUT @
% 2004 g o g TOT{ g togq o togq o togq g gy o
= ‘ XQ zQ Rio XQ
m + [200HTOTHG E0TH] 4 €00 , ___2T0fp , __20Tdp
z NUT ¢ 07 ¢ 07 ¢ 07 ¢
8 zeg Ry xg z¢ Ao ) )
~ + ﬁ + + —~°°=ﬂ - oN + °> + ox +
m Zoof g TT0f g TOT{ g €00y ¢ €00y o o0y ¢ £00y ¢
T
5 z fig X g zo zg Re X g zg
m 0= — bt [LOTHOTZp TTO{00E TTEY] 0= o bt ——— [oodttong_£toqy
8 te te L ¢ e LI
o R f X
9 ¢ OTTHOTZe_0Z0H00ER_02Ey ¢ 110,142 2004020[_Z20y ¢ TTOT0 Y7 200401 TH_2TTy
= + [ £ ]+ + -[1*0an2 ]+ [ ¥ 1+
NUl ¢ NUL ¢ NUl ¢
X e ) he ze zZo zg he fig XQ
+ [002HOTZHg OTTHOOEH 0TV} 4 __TTZAp , _ 02Zfp 4 — TOEY 4 ¢ —00 4 [ ¢ 0 4 2047 , __20T4 ,
NuL @ % ¢ X o oAe e 2¢ %e 07 ¢ e
e x¢ XQ zy hieg X e Xe zo hie xe
¢ [— ¢ — Ot 4 —000 4 [ + ' 19t2g - ¢ —TTlg 4 [ N ' J2ood -
UW) Oy ¢ %0 oty ] [24¢'] [ 002d ¢ oN [} oy ) 020y ) [24¢ ] [}
zg fig XQ zQ hie X 1e zyg R X e zyQ he Xe 1e
- m + + —aom; - oN + e> + ex + - _” + + ~daeam - oN + e> + ox +
Ttof ¢ 0zof g otTyf g oteq o oteqd g otEq o otey ¢ 2004 g trof g TOT4 g ztog g 2toq o 2toq ¢ 2toq g

‘(ponuijuoo)  XIANAdAY

Ne 2

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

ze he xe

™ 0= + + +
. Wy g g TN g
Z
z
+ ¢ [1OTHTT Tz TTOHT02Z4 20040124 2T24] 4
z f Xe ze NaT
0= ¢ + ¢ + N [TOTHOE0H_TTOR02THG TETH] 4 Ao
TElj g OVld g 0fZi g Nup g + [OTTHTTIAZ 0Z04T0ZY_TTOfOTZY_T224]
+ [OTTAOE0H_ 020402 g 0V TH] 4 [0020€04_0TTHOZTAp_0E2Y] 4 X g zg Re
NUT ¢ NYT ¢ + [COZHT TNz 0TTHTOZH_TOTAOTZY TTER] 4 —_2TTh7 4 —_T2Th3 4
NUT @ 0 ¢ %% ¢
zg fig zy he XQ
b —TE0 4 0000 | ___TTVp 4 [——p 4 ——]OETH 4 , zg zg FRg xg
oxo oxo o»@ o>o. exo + —202 4 ﬁll*l+|ﬂ—.:~= +
Xo 20 ho Xo e 927¢ e %
+ —02lg + + ooy f X X z
0 ¢ Pe:_ o ottig ooz @_ + .Iaoz_._ + .I@Sma + a.:ma + [ ¢ +
07 ¢ 0% ¢ 07 ¢ 10T o
zy hig xe z¢ hie Xe 1e
- + + Joitig - 07 + 0) + X + Ro XQ zo fio X0
TIof g 0o g 0TTf g 0ETH ¢ O£ty ¢ 0£Ty ¢ 0ETy . . iz - . . Jroz -
- 0TI g 0024 ¢ o g 0204 g OTTh ¢
S
s zg he  xg zg Re ) 1e
= - [ + ‘ o - 07 4 0 + oy +
A 2004 o Trof g rOTq ¢ Ty g Iz g Ty g Tz g
e
zy fio XQ
f X z 0= + + +
0= Ze + ¢ + L + ¢ [LOTH20 TRz 2004102z €02 ] 4 122 g 0EY] g 02E{ ¢
€024 o TR o F0EH g  pNup @ - ho
g Xq + [1OTHOZ Tz TTO{OT2Z 1220 4 [OTTHO2TZ. 0200127 082q] 4
' [OTTAZOTAZ TTORTOZAZ 2T24] 4 [002120 Tz TOTATOZZ 2060 + NUI € NUT @
NUT ¢ NUl ¢
X g Ze
zy R o zg xe Ao + [002H02 T 0TIHOTEZ 0ZEd] 4 oll.z:.m +
+ — €Tz 2Tz 4 go + Ml_ﬂx__m N m.||:~=~ ' . NUL ¢ Y 0
% ¢ % ¢ ze %e e ho z4 o xo
_ - — . —— 102207 4
X z f X g + 0Eldz 4+ e 4 + 1°
+ |IMSm=~ N _”:: e . o«:—@ . o _No:_m _ Oy ¢ Ohe 8 0 O
0
ze e e 0 X se Ru o we
g R X z f X g 10 + —OUnz + [ + + Jo2tiz -
- [ i + ¢ + - ¢ _uomnN - — ¢ 07 + = ¢ 0 + T oY + i o.» [} 1074 o oty [} 00z o
2004 g Ttof g TOTf L) L] ¢ ¢ zg Ro X Q zy Rg X g $e
- Yot g | o JPeg - 02z 7+ 022 "+ 0zZy o+ 0zz
S Tt he ie te e ] ]

‘(panupjuod) Y XIANEdDY

© European Southern Observatory * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

HIGH ORDER HYDRODYNAMICAL EQUATIONS 329

N° 2

zyg fie X g ]

0= + + + [LOTHZION TTOHZOTH_Z0O4TTTHZ €TTH)
£11y [} 22Ty ) tasd | ) Nul ¢
fie
+ [OTUAZTON_020420TH_TTOATTTZ 22T4]
NuT ¢
] Sz ko
24 Ao X g + [002NTTOA_0TTAZOTY_TOTATTH 2T20] 4 €04 4 2204 ,
0 = + + + NI 8 %% ¢ % ¢
o 050 ort
Ll') LW} te z zy R X0 he X X
. ; $—E0U [ ¢ —— ¢ — P T2z F0T , __TTZG ,
13 . ¢ XQ 0 ¢ 07 0 o 07 ¢ 0 [}
+ [rronosofy, _troqy 4 [ozonocoqy_0s0q] 4 [oTtAoEoty 0v Ty e AR Xe Al Ze
NUT @ Nl ¢ Nut ¢ m ze fig X e o | F ) ) X0 jord
z a + + + - + + -
. Ie.zo_: . .Ipe::; . -x|mem:$ \ Tl g 0tYg g 00Z4 ¢ o g 004 g 0T
0 o 0
Ae AL At L ) IR Re o xe o he
zg ') X @ zyg he XQ 10 T leog g FTrog g | ot “wine trme Mt ama
¢ ‘ ‘ jocody - 07 4 o) + oy 4 1o te LN} LY} L'} L'} te
Tiof ¢ 0Z0f g 0TI g oroy ¢ ovoy o oroy o ovoq ¢
Ze hie Xe
, 0= + + +
(248 | ) TeETy () (£2411 ¢
. N @
+ [TOTHTZON_TTOATTT {7 20040214 22T4)
NUT ¢
'} fio xXe oz fig
0 = + N + [ToTHE00q_Z00q20T g _voTqy + [OTTATZ0H_0Z0RTTTZ TTOOZTH TETH] 4
MWidg g €03 pNue N @
fig X0 XQ zyg hio zyg
+ [OTTHE00H_TTOAZOTp ETTR] 4 [ooziE00d_ToTHZOTAp_€02R] + [OOZATZOR_OTTATT Tz TOTHOZTA 1221} 4 2204 , €O , 2Tl 4
NYT & Nl ¢ NUT ¢ % ¢ % ¢ e
ZQ fg zZg X g fe zg Hhe X Q fe X g X g
§ —b00] , ___£T0Q 4 | £+ — ]80T 4 —2TTg b [— + 2+ — )T ¢ —0ETH , ___TUZjp , __ozZq ,
% ¢ %% ¢ Ze¢e % °7¢ °%2¢ e % °7 ¢ %0 °7 ¢
X Q ) fig X Q r') Re X0 zZe he XQ
+ 202g 4 | ' N JE00d - e[ ' + jeEed - + + g -
07 ¢ T4 g 01T o 0024 T0Td g 0TLi g 004 o Tlof g 00 g OTTf g
L'} fig XQ zyg L) xq 10 zy hie X e L) Re X Q 1 e
- . + J2ouig - 07 4 0 + 0y 4+ -1 + + oz - 07 4 0 + 0y +
2004 g ttoj g  tOTf g g0ty o gony o oty o €0ty ¢ 2004 g O g TOT4 g g g g g g g T2ty g

‘(ponupjuod) y XIANAdAY

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

Ne 2

zZQ g X e zZg

0= + N + [L102 10z 20041200z E204] 4
€204 g €0 g g Nup @
L'} ') XQ
0= N + [02012T0fz 110412005 2€00] 4 [OTTHZTOAZ TOTATZOH5 22TH] o
s00d ¢ Nt @ NI @
hig X g z¢ ') zy9 zg Fhe fie xQ
+ N . [200€00 _soon] 4 [TTORE0OHy_VTOH) 4 ¢ —E00g 4 [— ¢ — ]380z 4 — 10z 4 —TTT47 ,
Yi0d o YOTA g Nuf g NuT @ °ke °Ze e °7¢ o2t
XQ zZy e XQ X g zy R X0
+ [TOTAE00R, VOTH] + —¥OOHy 4 —€T0Hy 4 —_E0Tfy 4 ¢ —T2g 4 [ N + J2tong -
) 2 ¢ 7¢ %7¢ 07 ¢ 104 g 020 g 0Tl g
L} Re X e zyg fie XQ 1e zy Rio XQ zy Ro X Q 1e
. + [ + + JE00ry - 07 + 0 + 0x + -1 + + jreodz - 07 + 0% + 0% +
3 2004 o trof g vOTi g vooq ¢ vooy ¢ vo0y ¢ ooy g 2004 g TToj g TOT{ g zz0q ¢ 2204 ¢ 2204 ¢ 2204 ¢
b,
=
5]
7}
o9
zQ hig XQ ze ze Rio xQ zy
0= + + + [TTOHE0OH 20042 T0fe YTOH] 4 0= + + + [rrodtzogp_2zooqosoq _zeoyq)
P10y ) €204 o E1T{ 2 Nul ¢ 804 g TPO4 g EY ¢ Nul ¢
hio L) hio X0
. [OTORE00H_TTORZTOAp_E204] [OTTHEOSH_TOTHZTOAR_€TTH] 4 + [ozonT2ofg_TTOf0EOH_ThOR] 4 [OTTATZonp TOTHOE04 TETH] 4
Nut ¢ NUT ¢ NIl ¢ NUl ¢
zg Ze fieg Ag X zZy zg HhRy Ao X e
§ YO0 4 [——f 4 ——]ETOH 4 220 4 €074 4 $ —200g 4 [—— ¢ —fJVEOR 4 —OVOR , ___TITfp
° e °%7¢ % °7¢ ) °re °%7¢ %o °7¢ °he
X e zQ ho XQ Xe zyg hie L)
¢ —2T0g 4 [ + + JEood - ¢ —0F 4 [ N ' Jtodg -
07 ¢ tof g 0204 p  OTT4 g 07 o 1o g 0204 g 0TI g
zo fg X g zy fg X ¢ 1 ¢ zyg fg X zZg R Xe 10
- m + + umao_—m — oN + °> + ox + - ﬁ + + —omon - oN + °> + ox +
2004 ¢ Trof g OTH g €to0g ¢ etof ¢ £toq ¢ €10 ¢ 200 ¢ IO g TOTH g teoq o teoq o te0q ¢ teoq ¢
o
b ‘(ponunjuoo) y XIANAdAY

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

= ] zg pe o LY} zy 4 zy
- 0= + + -+ + 2oy 4 0= + +
iz 20f g W0 gy g Nul @ 02Tz 008  T0Zf o
ge 8 ng zg 8 zZg gen geg & ge 4 X zy pe & ng zyq
—_t :£+..|~2=+T|+|+||_:o=+||+ -4 + rozy —_t 008y 4 T0Tf7 4
zspze_ Nl @ %8¢ o %¢ %o 07 ¢ 0204 3:_f 008d o Nul @ Nul @ OT2d  Nup oo
L) ag zg ge # LN }e a pen ag L} ge & ag e
P =+ Jot 4 oty 07 + — o0 + $[—-— - 0023 4 07 & — ¢ ) +
00 o@ [} oN ) oy ) Ttog ) o& Ttog (] o ) oON o= [ c= ) 002y ) 00Zy ) o@ 002y ) 00y ¢
a zy po o
0= + + -+ zyg # zyg ge n ag
" 02t 1204 o 0f0f ¢ | —_——— 4 + -t +
Z . ne WL 2004 g o g 7 10T g
Q tg zy ge 0 LK) zg a -
> + + 12oq 4 — + ..:_:I::TT+ zg ge 8o ag L) pe &t 1e
"AUn omnq_@ NUl @ ZC—@omon NUl @ 00@ _._ + ~eo__—+ —_— ﬁon——+|eN+|.|+|°=+|
o Nl @ Nup @ Tted  Nup e 7 °Ze % 9¢ 97 ¢
m go 8 " zg ge o ay 30
& 07 &+ — ¢ o0+
0 ‘%3¢ %g % ¢ 0zoq ¢ ozoq ¢ e@ 0zoq ¢ 0zoq ¢
p=
5 pe s 8 AL LI
= ; zoe  ge s ey oz pe o P TR I TTvie T ranh i
) 0= 1204_t102y * zoty ¥ Ty ot 02y * . 13481 *
_ $— Y7 — — ¢ ]+ —
o L) zye ] pes zg ng o 0g g 0g O 0
» + Tz , __2o0d , [— - |_:e=+_”|+lll_8:.+ z_.:poga Nul ¢ 080y g ¢ ge% % 8¢
i ) oy e %82 ‘N 7¢ %ue
(a4
o ge o ag zy geg o 8 1e
ant +— o0zq 4 07 4 — o0y +
m oN@onua 07 ¢ 1oty ¢ 10t ¢ og Y ¢ 10TH ¢ e a zo go 8 8o ze
a —-= + + -+ + oy ,
ne 0Zog4.0024 1 {24 [ 0Tty 1 002y ¢ NIl @
- L S S T T I TEEEEY) B oze  pe s mg 1
ouomon oty +:£ +2:__ |+3~_. * ¢ e~£+ + — ¢ 8~__~+|-|oN+||+ 0 + —
-k ¢ ¢ L MECOTM e %8 %we ‘ue% we  %ue
ag Zg L] pen e ] get
N 3~__+|:o_.+ﬂllul»_o~°=+||2«=+—|+||+
NuT @ o e bgz ‘e % ¢ % %o
LN LI X ] ] pe & LX) 3 e 8 zg gen mg oz ge & ng e
_o:_.+~.l+|_2~=+ 97 + — 4 oy + 0z —+ — 4 — - ¢ + 07 + — 4 oy +
o_; %8 ‘9o 01td ¢ 0Tl g 0g 0l g ot ¢ ®4 %z¢ %seT ‘e NI NT G % NuLRQ NUT ¢
N
Z ‘g XIANEddY

1_STZEl 29 SYRYGE8RT 1

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System

Astronomy and Astrophysics n° 2-85 November. — 10


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

N o a e ge 2 ne
Z 0= + 0= + + -+ +
Z 0r0q_022fg (OfTH-0TE)z  TIZ g 02f g | otEq g
ze ge o L zy ze Be L
. . -4 + [OZORTOT_TTOJOTIHZ T2T4] 4 + [1OTHOT T4z TT040024 TTeq]
124 ) [ 2341 [ 0zIg ) NUi @ Nul ¢ NUl @ o-~——~|o~oq—oo~1|o-=
ge A LA nQ zg " geoon
+ + nonﬁ_«zmlogae::lo:a_,... + mo::ozamlonma_ + —T1T4z 4 [— - — I—ozza +
NUT § 0Z00TTHz OETH  Nup ¢ NUT e %82 %yey
zg a pe e ze jd gen og e 4  geh  ag  ag
D20y [ JJOEOH 4 TN [ —— - 4 —— 02U, O g [ — - 0T [— e — 000
e %82 %ues %8 ¢ %z ez ‘ne 8¢ i °8er ‘ne % %8¢
a4 a Ze pe o agQ f a Z¢ ge 8 ag ot a
— 0ty Z 0zoy _ + + + + -+ +
¥ mo@ ¥ og o.~ e _..ONO__— 002y ¥ 0Ty e ¥ 0Tt g 3 ¥ 002y @— —e.:am ﬁomoatoof_ Wig g 0lTf o | 00 @— _“onnaw
zg pe o mg zg pe 8 ag 1o ze e 8 ng ze e 8 ag te
+ -+ jettz - 07 &+ —¢ oy + + + -+ jeoe - 07 + —+ oy
1307 ) omo; o] g 0zTy ¢ 0z g 0g 0ZT{ g 0zyy ¢ ttof g 0204 g | OTI{ g 012 ¢ 02 g 0g 0T ¢ oty ¢
3
3 f# zZe ge 4 2
K] 0= + + -+ +
3 0zZfe_00vf TOEf g OTEf g § 00y g
f#
e 0= + z " a
T2l1z-T0%d ' ¢ [10T00zRg ToER] 4 B SESM: i ¢ [002,4g-00vH] 4
u -
zg gg n 8 zg NUT @ N ¢ £ N €
+ - + [10Tnz-200q0024 202y} zg " o8 1o A
W g g p TER g Nup g ¢ —102g 4 [— - — _JOTg 4 —00Efg 4 [
80 n e a_._ ¢ o@N o= e °= [} 020f{_002y
+ - b — [ToTHo0ZAg TOER] 4 n n 2 n :
NUT © TOTHOTTfZ TTOJ00ZH_TTZH  pyj o_ . ze . 8¢ . ¢ Jeo2g - ¢ 07 4 ge e — ¢ oy 4 +e
oty oty 00z 00gg 008 o O 004 00gq ¢
zg 8 go 8 g ng Bo o ) e e e L8 )
4 —80Ulg 4 [— - —— [T 4 [— 4 .IISS:_ $— — 4
%ue %2 %ues °7¢ ‘ne 07 ¢ Ot
hg a ze ge 2 ae ot a 4 ze ge 2 ae g ge 8 ae
+ —00%d 4 + -t oz - [— + 0= — + + _— + £00y 4 —_— 201y 4
oN ) 0204002  T0T{ ) eﬁnz (R 0024 ¢ 014 074 £004 [} 104 gy Wy ¢ N e Nul ¢ 2tod NUT @
ze pe o ae o ge ¢ ae e zy ge o ag ze ge @ ae e
+ N . LTS 07 4 —_ o0y + + —20043 o + — 1073 07 & — oy +
2004 ¢ Tt0d g | TOT4 g tozy o T0Z4 g 0g 104 g {121} 07 o 07 g oz 07 ¢ 200 zoog g 0g 2004 g zo0q ¢
N
QK ‘(panutiuod) g XIANHIAY

1_STZEl 29 SYRYGE8RT 1

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

333

8 Ze ge 8 e Zq
0= + + -4 N [110,nz-20040204 2204 4
tzde W0 g 04 g 7 Tl g  Nup g
8¢ o L)
+ + [OZORTOTH_TTOROTTAZ T2} 4
NUT & unoaewoznlamon NUT €
a F4 “ z L] 1] “
Z. e ¢ pean e 8
o + —207 4 [— ¢ — ¢ — |~:o= t— —t [—+ _::_m +
m %8 ¢ iz °ze %8ez 0z ¢ %t 0y Ogg
U 4]
e f ze ge ... L 4
m 0 4 [ + + - Ptz - [— ¢
Mm 07 ¢ 0lljz U0 0204 ¢ oaaz [) 1 {241
@]
= Zy ge 8 ayg ze ge @8 ne 1e
m + + 4 JLEL) 07 4 —_ 0y +
z zoog g ttef gy OTf g tzog ¢ 120 ¢ 0g 1204 g tzoq ¢
>~
(=)
]
R v
[a)
>
jasi
o
5|
o
24
@
W u Ze pe 4 ng
T 0= + + -+
0ET Yy, €0 ¢ ov0f g | OEY{ ¢
L) ge a #yq
+ [reodozofe_teody + [0TOROTTp_0ETH) 4
NIl @ Nul @ 0%0aig-0%0d  Nup g
Zy L ge L a
+ -o=m+ ﬁl JR— l_omoam + —I + ll—e&.sam + m
%8 ¢ % %o %9 %8¢ 0ttiz
Zq ge # LY ) zZy ge & L) 1e
+ + -+ 100dg - 97 + —+ o +
o g 0204 g 0TI ¢ 0E0y ¢ ogof o 0g 004 ¢ 0E0q ¢
N
z

1_STZEl 29 SYRYGE8RT 1

‘(ponuriuoo) g XIANEdAY

[}

0= +
22042024
() ge 2 L ze
R s + (2000t TG E0TH] 4
£014 ) Ty e U g Nul @
ge 8 ae
+ + naom~=ml~oc__—oc~=l~o~=— +
Nup @ TTodTOTfz_Zoofotiq 21ty Nl ¢
zZQ 8 gea z¢ ¢ pe 8
¢ —E00 § [ o — LNS-_ ¢ [—2 + Iumo_a ¢ —_
o e %2 ‘e 07¢  ue 70 ::_N
e 4 zg ge & a8 l
¢ —102gz 4 [ + + -+ 1o - [— +
07 ¢ 0204_0024 t0lf g OITH g ¢ o0zq ¢ 1014
ze pe & LI Zy ge & e 1e
+ + -+ ]10tz - 07 + — 4 o1 +
2004 o TtO g p  TOTf g 2oty o 20T g 0g 2074 ¢ 2014 ¢
# ) pe & e zZ¢
B ¢ + -4 + "..Anoanen-—mlwca;oﬁ:—INHaau +
Amealn.nf—m Ty ) 12Ty [ jatd] ) Nl ¢
8e a e
+ + _.no:—o::mluuozoew.alauf: +
NUl ¢ °~oauo:—l.ﬂﬂoao~s—mln~na Nl @—
zZy a pesa ze n zg gea fe
 — 2104 4 [— - — I_nmoz + —20T4 4 _HI b — p —— - ¢ Iu.:.:— +
% ¢ %82 %wes g ¢ % %2¢ %Ber %ue
ge & 4 ag te # ze
. —_ ¢ [— ¢ —JT0 4 —0T2 4 [ N
oN ) 021y om 0g ¢ oN ) 0Z20_002 10Ty ]
e 8 aq a e ge & ag f
2y TR - [—— + . -4 Ot - — 4
onua 07 g 0Tz Ttod o ozog 21 oty o ety
zg  pe 4§ ag zg pe n  ag )
+ + -+ jetid - 07 + — 4 9 +
200y [} 1104 [ 4 oty ) 1884 [} T [} o@ Ty [} Ty [}

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

1]

8 zye ge & ag

N a
o 0= + Q= + -
Z 2o oy 02€y_0054  Tovyf o * otry g g +2;= ) ¥
zg ge o ne zg zg ge L fe
N s . [LOTHTOZ g 2004008 208 ] 4 + [rotHooEgy tovgy 4 + [o0zd00<dy_00SHy 4
20Eq ] 11y (R 4 Toby ¢ Nul g NUl ¢ NUT @ onﬁlocmavlonvz NUl ¢
ge 4 L) z f a A
+ + [00TAT02g _TOTHO0EA TOVH] 4 + o.:.m;v ¢ [— - |em —]°tEdp + I.Ie.eo:_v ¢ [ -
NUl ¢ OTTHTOZp TTOQHOOEH_TYE]  Nuy ¢ o__—& o@N o_._ (4 o__— [} 0204_00Z¢
ze ! pe s zg t¢ ge 8 zQ ge o LY zg .»o fa ae e
+ —20Ug ¢ [ - — |_:~=m + [— + —£1%0 p — — + + -+ ooy - 07 &+ — 4 o +
o ¢ oON e_— [ 4 070 ¢ eN o 0TEd Wi o oty e 00Zg () oory o 00k o 0g 00K ] 0oy )
ne 8 zy e o eg 8 a z nn
¢|.Iee5+m + + -+ _3~=m|—||u+ 0= + °(+ °@|+ a+
07 ¢ 0204002 T0Tf g OTT{ g § 0024 g 1oty €0t wOOf o  £T04 ¢ | €014 ¢
ze ge 8 89 L) ge 4 e e z A
+ -4 Jo0¢d - 07 4+ — % o 4+ + ¢ [290,0g-P00] 4 B e
2004 ) u—oa (RS 10Ty t T0gy () Togy () om T0eq [} Ty () NUT @ NUT ¢ ~°o——uﬂe=mlmaoa
. ) Ze ge & ae f#
< + [200HTOTAR _€0THY 4+ — €00y 4 — ' |~2=m +[— ¢
3 UL @ ¢ 070 %0g 074 1ot
<
8 a ze ge & ag zge ge & ) e
. 0= + - ¢ _~oo=m - oN + — ¢ e= +
= 0EZfjp_ 0Tz 200 g TUOf g 7 TOTf g €00y ¢ €004 g 0g €004 g g00q ¢
) ge o ae Zg f# Z¢ ge o L) zg
' ' -4 + [LOTHOTZHg TTOO0EH_TTER] 4 0= + N -4 + [Foonttofg_£T04y
g g 028y ey Mg N e Nﬁaq_m €104 o 2oy ¢ ] AU e Nui @—
ge 2 4 ge a e
N + [002HOTZHR _0TTHO0EH_OThY] 4 + + [TTOTOTHZ_20040TTH_2TTRY 4
NU[ g OTTAOT2Hp 0ZO{00EH_0Zef  pup o NUT @ TT0,dz-200d0204 2204  pup g
Zy a pes Z n penr agQ L) 8 Zy gean ge o L
b o— T [— - — |_o-=m + T0E] 4 [— ¢ — - + —£ )00 + b0y [ 7 — |_~S= b — +[—+ 120t +
e %82 ‘ued %8 ¢ u %er ue %8 ¢ 0 %2¢ %ac 07¢ Mz 09 g
4 e 8 Ze ge 8 ag a ae a zy pe @ ne 2
tl— ——q00 4 [ + + -+ jetag - ¢ —TTg 4 [ -+ 120 - [— +
0g 9% ¢ 0204_002 10T g OTTf g 7 0024 ¢ S:_N 07 ¢ S:_N Teog o 23_ ¢] Ol 10Ty
e ge 2 ae Zg ge o ae e ) geo o ng zy go n ag 1 e
+ + -+ Jooed - 07 + — + o + + + -+ Jivodz - 07 + —+ o +
T g 0Z0f g 7 0T g 0tEq ¢ 0tE g 0g  0TEf ¢ otey g 2004 g tTOf g TOIf g 2toy ¢ 2o g o  2t0q g 2oy ¢
<
@ ‘(ponuiuod) g XIANAAAY

1_STZEl 29 SYRYGE8RT 1

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

4 zQ ge & ae

" 0= + + -+ +
@ (PEM-TTE)2 2T g T2z g treq g
ze
. + _8:::._mun8%2__-2223-22_ +
0= osoqoezgy | e
i-0€zdy B e .
+ +
z L] # z
. ¢ . 8e s, ) . ¢ n:::ﬁeauﬂS_._oﬁ_*mu"mﬂ: . Nup ¢ OTTATTTfz 02041024 _TTof0tZy_T2Zy
Tt g O g p 0% o pNup g ne z¢ LI X
+ Hoer_::&:o:.:2;&2%:;-:2_ ¢ —2g ¢ [— - — nuzs_m +
8e 8 te NuT © o ¢ %2 ‘ney
: + [002H0€0H_0TTHOZTAp 0€2H]
0TT{0E0_020({02
Nup @ OTTHOE04-020402THp 0¥TH  nup ¢ z 922 n zg ges ag -
2 zg YN zg s gee ng Y et e
Q ¢ —TEO o _jovoyq lp 4 [— + —
> we %82 One 8¢ ig %8ef ‘ue ge o B ag X n zg
W n o oag 8 zZe go o ne ) * 0 0 g * mel 0 1705 + 0 P 4 ~o~o vozg | ot *
R +n|.*-uo-__m+~ ~ + + - — AL QO Ze 8 '8¢ Ze -0024 te
M 0g 0gg 0204007  TOT{ o  OTTf g | 0024 o 0Ttz go A 8o " zq be n ne 8
S zy go o no zg go # ag 1 e * 0Tt o 1 * 00y Jiie - ao: * TTog ¥ 0204 o 1 ¥ oty jrost - —yl '
AMn * Tton g 020 -+ SM Jotg - (13 7+ o€t ..I.. ¥ omm o+ o€ . ' N X v : ’
z fe Moy oty e fefs ot e zg ge r  ag ze TEEEEY) ¥)
(e + + - ¢ —e-1 - oN + —_ O___ +
mRU 200y [} oy T Totg [} 19¢4 1} (] 19241 '] oO 19324 | ) 14¢4 | )]
K .
>
= " : ze e s g
m 0= + 0= + + -+ +
m 22tz 208y Oblp 0284 Y224 ¢ 0EZ g | 02eq
o
T ze pe 2 e ze g e n
= + + -+ + [TotH20Tyz_2004t0247_c02qy + [TOTHO2 Tz TTOjOTZ  t22g] +
m €02y g Y e ] 0%y e Nl @ NUT @ NUT @ onnl°~nﬁ~l°~oq—oﬂ~—n~|om~z
ge 4 L) ae zZe
+ + [002H20THz_ToTHTOZ ; Z0gy] + [002H02TAZ 0TTHOT2 45 02ER]) 4 —T2TH7 4
NUT @ o:..amo.anmln.—o:nomaNlmnN: NUI @ NUi ¢ o= [}
ze 8 pea zg by ge o Ll gen ZQ 4 gen ag
¢ —E0Ug 4 [— - — Mg 4 [— 1oz ¢ — — b [— - —— ]9y ¢ — Ty [— s — — otz
o e %82 ‘uer °7¢ ‘ue 07 ¢ Tz %R Ouer 9 ¢ W %ot e
L) a Ze ge o ae a ] ag 4 Ze ge & ag a
+ —T0fn7 4 | + + -+ JoUE - [— + t[—+ JoTEnz + [ + + -+ Joitiz - | +
07 ¢ 0204_002f  T0T{ o  OTTf o | 0024 ¢ oty 0 Ogg 02040034  TOT{ o OTTf g 004 o oty
e ge 2 ae ze ge o aq e ze ge 8 L ze ge »a LI }e
N + + - ¢ —uo~am - oN + —¢ o_.— + + + -+ _cﬂ@am - oN + — ¢ == +
5 2004 g IO gy TOTH ¢ 207y o 2074 g 0g  20% g 2024 o Tof g ozof g p  otrg g ozzy ¢ 02z o 0g 02 ¢ 0zzy ¢

‘(ponurjuod ) | X1ANAdAY

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

Ne 2

4 zZe ge 8 L' 4 zZe ge & )
0= + + -4 Q= + + - ¢
2e0_212;  €TT4 o 2qg g 2Ly g o Tazge  22i g Teli g p T2 g
z o g
N [TOTHZTOH_TTOHZOTH_2004TTT7 TTH] 4 + [OTATZOH_TTORTTL 5 20040214 22T4] 4
NUl ¢ NUL ¢
B B e . L] B e n
3 + + + +
= NU[ @ OTTHZTON 0204Z0T4 TTO{TITHz 22Ty NUP @ OTTHTZOH_0ZOATTTH; TTO{0ZTH_TETY
<
“ ne 8
S + [002HTTON_OTTHZOTH TOTATT I 2T2Hy N [002HTZ04_0TTATI I _TOTA0ZTH_T224] 4
NUul ¢ NUl ¢
Z0 . f gen zg 4 pen
b —EU y [— - — 2200 4 b —20 [ - — L:i .
fue %2 Oy % e %82 %ue
Ze f Ze ged ae ge 2 ze u zye ge L) ge 18
Oy [y —2 4 — — 4 Bty — TG § [— b — + —2 ¢ 192 ¢ — +
% ¢ % °z¢ %Bev %we 020 ::a %8 ¢ %12 %20 %o %ne 07 ¢ °fU
: 1) ae a ze pe & 4 ¢ e J E) ge o
+ —l + Jrou 4 2z 4 [ + + -+ ml + —]t07 4+ —ozzy 4 [ + + -+
@ oD [} oN 0 020y 0024 T0T4 [} 0Tty [ m ow ) 07 ¢ 0zof_00zf TOT{ o 0TTq [
ag a Ze pe o 4gQ a ag a Ze ge 8 ne #
+ J2d - N . - O - [— + + 2o | + 2 itz - | N
00zy ¢ 0Tf;  TT0f g 0204 g} Ol g oty 00z Ttz  TT0f o 0204 ¢ §  OTT oty
L) ge 48 ae L) ge & a4 1¢ zyg ge 8 ne ZQ e 4 a4 1 e
+ + -4 Jitiz - 07 + —% oy + + + -+ jeitd - 07 + — 4 oy +
2004 o Trog g TOTH g 2ty g Ty g 0g  2TT4 g ayy g 2004 g TTOf g TOlf g g Tty g 0g 12N g g
© _
Py “(ponuu0d) g XIANEAAY

1_STZEl 29 SYRYGE8RT 1

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

337

L ) pe @ LN} ze
0= + + -4 + [rronztogz_2ooqtzong_g200] 4
NNA-_M €20y ¢ gy t2a¢ ¢ Nui @
X f# L) f ze ge 2 )
s + [orTdItofz_toTTZofz 22T4) 4 0= + -+ +
NU[ ¢ 0Z0dZTOfz_TTOfTZOf4p 2800  Nup o ObTfg  Troff g 0504 g 7 0bTf g
zy oz g goo pe o nong zyg fe ] 8e
$—F007 ¢ [— — p — |-2=~ PR +[—+ I_N_QN + + [rrodosony trogy 4 + [orTioLoy_ovigy ,
‘8¢ W ze %ot oMz % gy NI @ N[ g 0200800500 Nup ¢
wn
nNu LN a zy e # LN} L zy 8 poa a Ay a
IT:.. + InN:—N + ﬁ + - ¢ umﬂoaN - ml + + lamonv + mll PO Iuovoaw + ml + Iuomﬂzv + H
< cN ) oanam TT0y () o~o= [ 0Tty [} 1014 o@ [} e= c@ [ O em [} oﬂﬂsm
o)
=4 zg pe & 8y zg ge & LN') 1e zyg ge # 8 zo ge n L) 3
w N . iz - 07 4 — oy + + - JLEL1 T 07 4 . o + ¢
% 200 g TTO g 7 TOTH ¢ zzog g zzof o 0g  220q ¢ 2zof ¢ teog ¢ 0zof g OTT{ 0roy o oro g 0g  0v0f g oroq ¢
=
<
Z
P
[a)
S a
) 0= _ +
Pl
- £204_£02y
5] # zg ge 8 sy zg zy ge & ag  zg
a Q= + + -+ + [TIOAT20;_20040£04 2804 + -+ + [1OTHE00H_200420THg_YOTHY 4
w um:; TE0y g o g 7 W e NYl e Yoty o T4 (R £02q ¢ Nul @
i Be " ny Be 8 8o
T + + [OTTATZOAp_ToTqoE0]_TETH] + + [0021E00_TOTHZOTHp _£024] 4
Nu[ @ 020fTZ0dp_TTOfofOf_tvod  puj g Nup ¢ -OTTHE00{_TTO0{Z0Tdp €T pup ¢
zyQ L Zg gon pe o 8 Ay zyg ] pon zy L) ge n
+ —2200p [—+ — + — |_~m§ f— —t [—+ I_zuam + $—r00 y [— - — .._mgn + [ £+ — 50U 4 ——
%8 ¢ i %z %Bef 0z o 0vo 0y ogg o ¢ ‘2 ‘ses °%2¢ ‘ue °¢ :;m
LN} a zg geg & LN} ] ag 8 zyg pe o LN} ]
+ —0%U 4 | -+ ]t [ + |||~o~_._m + [ + -+ 10 - [— ¢
07 ¢ S:_N oy g oﬁi g1 Otlig ::_. 07 ¢ 0Z04_00Z4  TOT4 ¢ 2:_ g 00 10Ty
ze ge & Ll z n a z Ll n z L} L]
\ ', a_ze_ pof 8 e -, @o_: te \ ) :l @_z:_m- @oN,. _ZI,. f__,, 10
200 g TT0f g §  TOTH g teoy g tE0d o 0g  TEOq teog ¢ 700 g TT0 gy TOLH g fory ¢ €074 ¢ 0g E0Tf ¢ €0t ¢

‘(ponupuoo) g XIANAddy

1_STZEl 29 SYRYGE8RT 1

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

N°e 2

s
S
o
<
»n .
e
a Ze ge o aQ zZe
0= . N . + [TonE00q_zoogzTong vToq] 4
€ldz  vi0d o  E20d g |  ETIH o Nup @
n zg ge 4 4
0 = + + + + “oanzmooaluo.:.—Naon—M|m.:=u +
(1241 500y ¢ NUl ¢ omoamooaluuozuﬁeamlm.aoa NUi ¢
pe ¢ te ze ge a L I ) ge pe 8 8 8¢
+ 4 N [2oone00dy_soo] + 00 4 [— 4 —f 4 —— ]I — ¢ [— + —]E0U 4
PTo0g4 e "MW pNul o Nup ¢ TTOA€00h, _»1oyq 00 [} o oN ) o@ e 07 ¢ 2204i¢ og %8 [}
he Ze ge & a8 a ae a Ze ge o L) a
+ [TOTHEOOHY _YOTR] 4 — ¥OOHy 4 — b —E0Ulp 4 [— 4 + g 4 [ ' N - et - [— +
NUI @ 07 ¢ %7 ¢ mnazv oN (] 1014 eN [} en:—N 1104 [} 020yq [ [29¢] ¢ 1074
zy ge @ be zy ge 8 e e zye ge o L zg ge & 4o te
+ + -+ JEo0ny - 07 + — oy + + + -+ J2torg - %7 + — 4 o +
2000 g TIO4 o § 0T g b0y o voo o 0g  v0oOf o 004 ¢ 2000 g TNOf g 7 TOT g €104 o €104 g 0g €104 o €T0y g
o0
0 *(panu1juod) g XIANdddy

© European Southern Observatory ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1985A%26AS...62..321S

