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THE SUN AN ASTROMETRIC BINARY?
Nt G

At presnt aur only means of aoking for planes outside the solse
by abserving periodic egulaiies in (he proper motion of 3 nearby str,
irtgularities caused by the revolution of thal sar sbout the barycentre of the
System to which i belongs. Thismethd ha not 5o far ben used in the search
for new plances belonging 1o th solar sysem o methods havesecmed more
apropriate s ong 45 the suspecied new plancts ae always much smaller than
Jupite, and. near enough 10 cause noticabie peturbations of the plancts
leady Known. However,several tars o have comparions i much sreter
Gitances than PLuo’sforty astranomicl unts from the Sun, and thi i el
may b taken s reason for Iaoking beyond Pluto for new members of the
ol sysem. Furthernior, the dicovery of dark sompanions by strometric
mean in recnt years suggests that objcts itesmediate n mass between dwrt
ars and the presently Known solae planets may o be artcularly uncommon:
l th more inseestingy sine one or more such abjctscould quite conceivlbly
e crling the Sun unscen at reat disances 1 shal consider here one way in
‘which thi speclaton ould be put 10 he e

Any masive planet X of mass i (i solar mass units) a & mean distance of
 in asronomical unis) would diplace the baescentre out from the Sun by 3
itance o R sstranomical unis, wher 10 fs approximation & . The
Sun would therefoe desribe an orit of his radius about the barycentrs with
a peiod of many centuries. This woukd produce 4 perodic parallax efct on
he nearby stars, simiar 10 annual paralus but with the elipses aigned vith
th it o X insiead of the colipiic and being desribed much more slowly
“The sem-major ses of thee barscentric aralati lpees might b lrger or
smalle than thos ofthe annual lipses. depending upon whether the product
I Ry reatr o e than ity Thus, i i the amplitade o the sl
parallex for any star, the amplitude of the barycentrc paralas for tha same
St s Ry, Apart from s ampliade. the most imporiant fuctor aflcting the
ifculy of observing this barscentric parallax would be the lengih of the
perod P requied for the elipse o be described. Thi s obviousl the samé
s the rbital period of the pianet . and cxpresed n years s approximately
cqual o122

“The maximum annal motion sround this cllpse in seconds of arc
i k25

“The masimum acclerstion or cursatur in the obsersd 1rack of a star is
PR 311 i Scconds o are pe year per year: and it i this quanciy which
Imight e cxpected 1o govern th fngth of te over which observations would
Have tobe continued in rder 0 deeet the planet X, assuming that the product
R seflcenty g
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One or two cxamples should serv 10 llustrae this lect. Suppeose hat all
e gian planes except Jupiter wer removed fro the solr system:the Sun's
Barycentrc molion would have 4 radius of 005 astronomical unis nd &
perod of twelve sears The rsuling barycentri parsliv of a Centaurs would
ave an ampiitide of 005 x0°T6, or 0003, which s likely 1o be messur-
able. UL Juper were taken 163 ditance of 100 sstronomical unts, the
aryecatic paralax of a Centauri would be ahaut twenty tines as large. o
%076, which would be messurable in amplitude: however, it would take
1000 sears for this ellpse 1o be describad completly, and. the small arc
omerved over st o decades might b indistinguishabi from 2 straigh ine
The diffculty of detecting this curvacurs would he refleced in  ow vale o
the quantity pR 437 which s the ame a . 4<Pmr%. In this casep 076,
0001 ¢~ 100, 0 pR 41 310 sconds of are pr year per ear
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compared with mare than 109 seconds of ik per year et year wih Jupicr at
it actual ditance

I the Sun i, i fct, accompanied by a sizeabie body well beyond the
presntly known fimis of our sola system, it i ikly tha the Sun's moton
bt the barycentes ofthe (o, beingsensibly sraght sine acsueai astrometey
bogan, i simpl bein included n what we take o bein the San's pecular
elcity with espect o s stllr neighbourhood. Pattin this another way, the
small a7 o the barycentric ralactc elipses which b been raced by the
ncarby Stars n the st fow decades are nseparable from what we take (0 be
thie linesr, constant, secula pralises.

11 anybody knowledgeabie f his field should decide o pursuc the matter
further, 1 shoukd be mos interstcd o Know. in the st place, what classs of
planet can be showa 1t 10 it in he solae ysen n the evidence of paallax
measurements made o dte, and. secondl. what classes of hypothetial planel
or companion f the Sun might be evealed by certain improsements in iro-
et technique, by the discovery of sars earer than o Centaurs for paralus
alwerving. or simply by the continuation of abervatiass of presntly svailable
Sceuracy over, say, the next 100 years. I particulr 1 wonder whetber this
method could yield onfirmation of he exisience of he rans-Plutonian plaet
ecentlypostulted o account oe perturbations in the orbisof periodic comets”

The diagram shove summarize this discussion, the syl having the men
ngs already explaine, and the saleson both e o the graph are logarthic





