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A B S T R A C T.  Fiv e star s wit h a  smal l  surfac e gravit y hav e bee n monitore d wit h Genev a 
photometry .  Fou r  var y wit h period s betwee n 2. 9 an d 12. 9 days ,  whil e th e fift h m a y 
have 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 .  I N T R O D U C T I O N 

T h e questio n o f  whether ,  an d t o wha t  extent ,  th e rotationa l  perio d o f  A p star s m a y var y 
as a  functio n o f  ag e i s a n ol d one .  I t  w a s firs t  examine d b y W o l f f  1975 ,  w h o e x a m i n e d 
fiel d stars ,  usin g bot h thei r  vsin i  an d photometri c period .  S h e foun d a  correlatio n 
be twee n th e perio d an d th e star' s radius ,  bu t  onl y fo r  th e non -S iA p stars ,  an d interprete d 
i t  a s d u e t o magnet i c deceleratio n actin g o n a  timescal e o f  a  f e w 1 0 8 years .  Har too g 
1977 ,  o n th e basi s o f  vsin i  observations ,  coul d no t  fin d evidenc e o f  an y suc h brakin g fo r 
Ap star s i n th e U p p e r  Scorpiu s associatio n an d i n thre e clusters . 

A b t  197 9 an d W o l f f  1981 ,  stil l  o n th e basi s o f  vsin i  data ,  claime d tha t  S i  star s los e 
angula r  m o m e n t u m durin g thei r  lif e o n th e m a i n sequence ,  bu t  th e significanc e o f  thei r 
resul t  w a s marginal .  W i t h th e s a m e kin d o f  data ,  K lochkov a &  K o p y l o v 1 9 8 4 reache d 
th e opposit e conclusion ,  name l y tha t  an y los s o f  angula r  m o m e n t u m m u s t  hav e take n 
plac e before ,  no t  on ,  th e ma i n sequenc e stage . 

Us in g th e photometri c period s i n cluster s an d associations ,  Nort h 1984a ,  b ,  198 7 an d 
Borr a e t  al .  198 5 coul d fin d n o evidenc e o f  magneti c brakin g o n th e m a i n sequence , 
confirmin g th e result s o f  K lochkov a &  Kopy lo v 1984 .  H o w e v e r ,  a  sligh t  decreas e o f  th e 
perio d wit h ag e w a s notice d an d confirme d b y Nort h 198 5 wit h fiel d A p stars ,  bu t  i t  ca n 
be easil y explaine d b y conservatio n o f  angula r  m o m e n t u m a s th e star' s radiu s increase s 
as a  resul t  o f  evolution . 

Becaus e surfac e gravit y i s th e mos t  relevan t  physica l  paramete r  t o stud y thi s correlatio n 
betwee n perio d an d ag e a m o n g fiel d stars ,  Nort h &  Krol l  198 9 determine d i t  carefull y fo r 

a larg e sampl e o f  C P 2 stars ,  usin g profiles .  Thes e surfac e gravitie s ar e m u c h m o r e 
reliabl e tha n thos e obtaine d fro m G e n e v a photometry ,  becaus e th e photometri c indice s ar 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  relation due to the 
stratificatio n o f  s o m e element s i n a n A p star' s atmospher e d o no t  alte r  th e B a l m e r  lines ' 
profil e i n a  significan t  w a y .  We shal l  assum e i n th e followin g tha t  th e effec t  o f  surfac e 
gravit y i s b y fa r  th e greates t  one ,  s o tha t  th e lo g g  value s o f  Nor t h &  Krol l  indee d 
represen t  essentiall y  th e surfac e gravity ,  an d henc e th e evolutionar y stat e o f  th e sta r 
withi n th e m a i n sequence . 

Star s arrivin g a t  th e en d o f  thei r  lif e o n th e m a i n sequenc e ar e les s n u m e r o u s tha n th e 
younge r  one s (becaus e thi s stag e i s short) ,  s o w e selecte d th e f e w A p star s wit h th e 
smalles t  lo g g  valu e f ro m Tabl e 1  o f  Nort h &  Krol l  198 9 fo r  a  photometri c monitoring . 
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Result s h a v e b e e n obta ine d u p t o n o w fo r  5  A p S i  star s w h i c h ar e liste d i n T a b l e 1 .  T h r e e 
o f  t h e m h a v e a  ve r y wel l  def ine d per io d i n th e sens e tha t  ther e i s n o gros s a m b i g u i t y d u e 
t o sampl in g periodicitie s (spectra l  w i n d o w ) .  I f  a n y amb igu i t y r ema ins ,  i t  i s  on l y b e t w e e n 
ver y clos e f requencies ,  d u e t o th e l on g t i m e interva l  o n w h i c h th e m e a s u r e m e n t s ar e 
spread . 

T h e sta r  H D 2 2 5 1 1 9 h a s a  l o w amp l i t ud e a n d it s per io d i s les s certain :  a  per io d nea r  1. 5 
day s m a y no t  b e c o m p l e t e l y exc luded .  T h e sta r  H D 1 7 4 7 7 9 i s a  ve r y difficul t  case :  i t 
has a  smal l  ampl i tude ,  a n d it s perio d i s eithe r  ver y clos e t o o n e siderea l  d a y o r  large r  tha n 
10 0 days .  T h e latte r  possibilit y  i s  slightl y f a v o u r e d b y th e p e r i o d o g r a m s ,  bu t  m o r e 
observation s ar e n e e d e d .  I n a n y case ,  thi s sta r  i s surel y m o s t  interesting :  i f  it s  per io d i s 
s o long ,  the n i t  wil l  b e o n e o f  th e ve r y f e w long-per io d A p S i  stars .  I f  it s  per io d i s a s 
shor t  a s o n e d a y ,  a n d i f  it s  surfac e gravit y i s indee d a s smal l  a s c l a i m e d b y N o r t h &  Krol l 
1989 ,  the n i t  m a y h a v e b e e n th e m o s t  rapi d rotato r  a m o n g al l  A p star s w h e n i t  w a s o n th e 
Z A M S. 

I n T a b l e 1  ar e liste d th e surfac e gravitie s o f  N o r t h &  Kro l l  1 9 8 9 ( T a b l e 1 ,  c o l u m n 
6),correcte d b y th e equat io n 

(1 ) 

whic h s e e m s m o r e realisti c tha n thei r  equat io n 16 . 

Fig .  1  s h o w s th e l ightcurve s o f  thes e stars .  T h e result s ar e s u m m a r i z e d i n a  lo g P  v s 
lo g g  d i a g r a m (Fig .  2 )  w h e r e al l  H e - w e a k ,  S i  a n d S i C r  star s w i t h a  k n o w n per io d a n d 
fo r  w h i c h N o r t h &  Krol l  1 9 8 9 g a v e a n estimat e o f  lo g g  ar e plotted . 

C O N C L U S I ON 

L o o k i n g a t  Fig .  1 ,  thre e conclus ion s ar e immed ia te l y apparent : 

1 .  T h e r e ar e n o ve r y shor t  per iod s a m o n g star s wi t h a  smal l  surfac e gravity . 

2 .  T h e tren d fo r  A p S i  star s t o h a v e longe r  per iod s w h e n the y h a v e sma l le r  sur fac e 
gravities ,  i.e .  w h e n the y ar e m o r e evo l ved ,  i s con f i rmed .  T h i s i s interesting ,  b e c a u s e 
th e d i a g r a m s pub l i she d s o fa r  w e r e b a s e d o n ex t reme l y a p p r o x i m a t e va lue s o f  lo g g , 
b a s e d o n G e n e v a p h o t o m e t r y ,  wh i l e Fig .  2  i s base d o n m u c h m o r e reliabl e data . 

3 .  T h e o b s e r v e d tren d c a n b e readil y exp la ine d b y conservat io n o f  angu la r  m o m e n t u m 
dur in g th e evolution :  th e t w o soli d line s i n Fig .  2  represen t  th e evolut io n o f  th e per io d 
o f  4 M © star s w i t h a n initia l  per io d o f  0. 5 a n d 4  d a y s ,  a s s u m i n g c o m p l e t e radia l 
e x c h a n g e o f  angu la r  m o m e n t u m ( E n d a l  &  Sof i a 1 9 7 9 ) .  T h e r e f o r e ,  o u r  n e w data , 
a l thoug h stil l  sparse ,  con f i r m tha t  n o los s o f  angula r  m o m e n t u m take s p lac e dur in g th e 
m a i n - s e q u e n c e stag e o f  A p S i  a n d S i C r  stars . 
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Table 1. New periods of evolved Si and SiCr Stars 
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Fig. 1 Lightcurves of the [U] Geneva passband of the four stars with a well-defined period. 

Fig. 2 Log P vs log 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 stars listed in Table 1. 
The curves show the evolution of the rotational period (from P=0.5 and 4 days on 
the ZAMS) with conservation of angular momentum (see text). 
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