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ABSTRACT Fiv esar swit ha smal | sufac egravt yhav ebee nmonitore dwit hGenev a

Ehotometry . Fourvar ywit hperiod sbetwee n2 9and12 9days , whil eth eft hmay
ave a much longer period. These results are consistent with the view that Si stars

do not lose their angular momentum on the main sequence, but that the conservation

of it during evolution leads to a decrease of the rotational period.

1.INTRODUCTION

Thequestio no fwhether , andt owhatextent , th erotationa | perio dofApsar smayvar
asafunctio nofagei sanol done. | twasfis texamine dbyWolf f 1975, wh oexamine
fiel dstars , usin ghot hthei rvsin i an dphotometri ¢ period . Shefoun da correlatio
betwee nth eperio dan dth eda’ sradius , bu tonl yfo rth enon-SiA pstars , an dinterprete
itasdu et omagneti cdeceleraioc nactin gona timescal eofafe wl0 ‘years . Hartoo
1977, o nth ebasi sofvsin i observations , coul dnotfin devidenc eofan ysuc hbrakin gfo
Apstar si nth eUppe r Scorpiu sassociatio nan di nthre eclusters
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Abt 197 9an dWolf f 1981 , il | onth ebasi sofvsin i data , claime dtha t Si star slos
angula rmomentu mdurin gthei rlf eonth emai nsequence , butth esignificanc  eo f thei
resul t wa smarginal . Wit hth esamekin dofdata , Klochkov a& Kopylo v 198 4reache
th e opposit e conclusion , namel ytha t anylos sofangula rmomentu mmust hav e take
plac ebefore ,noton,th emai nsequenc estage .
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Usin gth ephotometri  cperiod si ncluster san dassociations , Nort h1984a , b, 198 7an d
Borraeta . 198 5coul dfin dnoevidenc eofmagneti chbrakin gonth emai nsequence ,
confirmin  gth eresut sofKlochkov a& Kopylo v 1984 . However , asligh tdecreas eofth e
perio dwit hag ewa snotice dan dconfirme dbyNort h198 5wit hfiel dApstas ,butitcan
beeasl yexplaine dbyconservatio nofangula rmomentu masth esa’ sradiu Sincrease S
asaresul to fevolution

Becaus esurfac egravit yi sth emostrelevan tphysica |paramete rt ostud ythi scorrelato n
betwee nperio dan dag eamon gfiel dstars , Nort h& Krol 1198 9determine di t carefull yfo r

alarg esampl eofCP2stars , usin g Hpprofless . Thes esurfac egraviie sar emuc hmore
reliabl  etha nthos eobtaine dfro mGenev aphotometry , becaus eth ephotometri cindice sar e
distorted by the peculiarities of the energy distribution. In fact, it is not demonstrated yet

that the presence of a magnetic field and the probably peculiar T(uplation due to the
Stratificatio nofsomeelement si nanApsa satmospher edonotalte rth eBalme rlines
profl ei na significan  tway . Weshal | assum ei nth efollowin  gtha t th eeffec tofsurfac e
gravit yishbyfarth egreates tone, sotha tth elo gg value sof Nort h& Krol | indee d
represen t essential  yth esurfac egravity , an dhenc eth eevolutionar ystat eofth esta r
withi nth emai nsequence .

Star samvin - gatth eendofthei rif eonth emai nsequenc ear eles snumerou stha nth e
younge r one s (becaus ethi sstag ei sshor) , soweselecte dth efe wApstar swit hth e
smalles tlo gg valu efro mrabl el ofNort h&Krol | 198 9fo ra photometri ¢ monitoring



RESULTS

Result shav ebee nobtaine dupt ono wfo r5 ApSi star swhic har elise di nTabl el. Thre e
ofthe mhav ea ver ywel | define dperio di nth esens etha tther ei snogros sambiguit ydue
tosamplin  gperiodicitie S(spectra |window) . | fan yambiguit yremains ,i ti sonl ybetwee n
very clos e frequencies , duet oth elon gtim einterva | onwhic hth e measurement sare
spread .

Thesta rHD22511 9hasa lo wamplitud ean dit sperio di sles scertain : a perio dnear 1 5
daysmaynotbecompletel yexcluded . Thesta rHD17477 9i sa ver ydificul t case : it
hasa smal | amplitude , an dit sperio di seithe rver yclos et oon esiderea |dayorlarge rtha n
100 days . Th elatte r possibilit — yi sslightl yfavoure dbyth eperiodograms , but more
observation sar eneeded . | nanycase , thi ssta ri ssurel ymostinteresting : i fit sperio di s
solong , the ni twil | beoneofth ever yfe wlong-perio dApSistars . | fit sperio disas
shortason eday , an di fit ssurfac egravit yi sindee dassmal | asclaime dbyNort hé&Krol |
1989, the ni tmayhav ebee nth emostrapi drotato ramonga | Apstar swheni twasonth e
ZAMS.

InTabl e 1 ar eliste dth esurfac e gravite s of Nort h& Krol | 198 9 (Tabl e 1, colum n
6),correcte  dbyth eequatio n

log g (corrected) = log g (HRB) +0.14 (1)

whic hseem smor erealisit ~ ctha nthei requatio n16.

Fig. 1 show sth elightcurve softhes estars . Theresult saresummarize dinalo gPvs
logg diagra m(Fig . 2) wher ea | He-weak , Si an d SiC rstar swit ha know nperio dand
for whic hNort h& Krol | 198 9gav eanestimat eoflo gg ar eplotted

CONCLUSIN
Lookin gatFig . 1,thre econclusion sar eimmediatel yapparent
1.Ther ear enover yshor tperiod samon gstar swit ha smal | surfac e gravity

2.Thetren dfor ApSi star st ohav elonge r period s whe nthe y hav e smalle r surfac e
gravites , ie . whe nthe yar emor eevolved ,i sconfirmed . Thi si Sinteresting , becaus e
thediagram spublishe dsofarwer ebase donextremel yapproximat evalue soflo gg,
basedonGenev aphotometry , whil eFig . 2 i shase donmuc hmor ereliabl edata .

3. Th eobserve dtren dcanbereadil yexplaine dbyconservatio nofangula rmomentu m
durin gth eevolution : th etw osoli dline si nFig . 2 represen tth eevolutio nofth eperio d
of 4 M ©star swit haninta | perio dof0.5and4 days, assumin gcomplet e radia |
exchangeofangula rmomentu m(Enda | & Sofi a 1979) . Therefore , our ne wdata ,
althoug hdl | sparse , confir mtha tnolos sofangula rmomentu mtake splac edurin gth e
main-sequenc estag eofApSi an dSiC rstars .
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Table 1. New periods of evolved Si and SiCr Stars

Adopled
corrected log g | photometric Frequency
HD Type my from NK89 period peaks
(days)
. v=(1.0824
138519 B8 Si 7.889 348 £ 0.05 12.136 +n x 0.000272
with
n=0(,1,2,3...
163535 B8 Si 7.602 3.39+0.10 5.4771 iiox 108'3)33374
171247 B8 Si 6.414 3.56 £ 0.02 39124 no ambiguity
174779 A0 Si 6.641 350+ 002 158 or more data
0.9959 needed
225119 B9 SiCr 8.190 359+ 004 2.944 v=0.33967
(1.477) * 0.0095
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Fig. 1 Lightcurves of the [U] Geneva passband of the four stars with a well-defined period.
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Fig. 2 Log Pvslog g diagram for Si and SICr stars with a published period and with log
g measured by North & Kroll 1989. The full dots are the starslisted in Table 1.
The curves show the evolution of the rotational period (from P=0.5 and 4 days on
the ZAMYS) with conservation of angular momentum (see text).
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