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Introduction

Recent advancem ents  in large -scale ph otom etric surveys  and space ph otom etric m is s ions  m ade  
pos s ible th e  discoverie s  of new  type s  of variable stars , as  w ell as  offered th e  potential to te st 
th eoretical predictions  at a new  level of data continuity and accuracy.

O ne of th e  pos s ibilitie s  is  to find low  am plitude  variable stars . O n th e  one  h and, intrins ically low  
am plitude  pulsating stars  are  w ell k now n (nonradial pulsators  lik e  B-type  stars , SPB, Delta Sct, 
gam m a Doradus , pulsating w h ite  dw arfs , etc). O n th e  oth er h and, according to m ore  recent 
th eoretical developm ents , radially pulsating, clas s ical variables  m ay com e in low  am plitude  
flavors , too.

W e initiated a CoRoT Additional Program  to find and analyze ultra-low  am plitude  (ULA) 
clas s ical variables  (Ceph e id, RR Lyrae) in th e  CoRoT data. W ell ins ide  th e  clas s ical instability 
strip (IS) one  doe s  not anticipate low  am plitude  variables . H ow ever, near or at th e  IS edge s  
genuine  low  am plitude  clas s ical variables  m ay be  found. Th e s e  stars  m ay be :
- radially pulsating stars  entering or leaving th e  IS, th e refore  exh ibiting low  am plitude  (Buch ler &  
Kolláth  2002), or
- pulsating in a h igh -order radial overtone (strange) m ode  w h ich  is  confined to th e  outer 
atm osph e re  of th e  star (Buch ler et al. 19 9 7), again s h ow ing low er-th an-norm al pulsational 
am plitude .

So far s everal ULA candidate s  w ere  publis h ed (all found in th e  LM C). Buch ler et al. (2005) 
discovered 7 ULA and 2 strange Ceph e id candidate s  us ing th e  M ACH O  and OGLE obs ervations . 
Soszyns k i et al. (2008) m ention 23 pos s ible ULA Ceph e ids  found in th e  OGLE-III data, lying in 
th e  vicinity of Ceph e ids  in th e  color-m agnitude  and period-lum inos ity diagram . Buch ler et al. 
(2009 ) uncovered an additional ~ 30 stars , som e  appears  to be  m ultiperiodic. Am ong th em  th e re  
m ay be  low  am plitude  Pop II. Ceph e ids  or RV Tauri stars . 
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R esults

After applying th e  s election criteria, w e  w ere  left w ith  ~ 70 low  am plitude  Ceph e id candidate s . W e 
pre s ent in Fig. 1. a sam ple from  our low  am plitude  Ceph e id candidate s  ordered by increas ing 
period. Note th e  different intervals covered by obs e rvations .

Fig. 2. s h ow s  th e  norm al and strange Ceph e id Instability Strip bas ed on linear m odels applying a 
log L = 3.56 log M  +  0.79  m as s -lum inos ity relation. All th e  m odels w ere  com puted us ing th e  
Florida-Budape st code  (Kolláth  et al. 2002 and reference s  th e re in) as sum ing Galactic m etallicity 
(Z =0.02,  X=0.75). O ur m odels w ere  transform ed to th e  J-H  color index - period plane us ing 
Kurucz atm osph e re  m odels . 

Th e  distribution of ULA candidate s  are  s e em ingly random  around th e  clas s ical Ceph e id Instability 
Strip. Th is  is  m aybe  due  to contam ination of blends  and oth er im postors . H ow ever, clear 
clustering is  evident at th e  'strange' region close  to th e  blue edge  of th e  IS.  Som e oth er stars  can 
be  in th e  ph as e  of entering or leaving th e  IS w ith  low  am plitude  near both  th e  red and blue edge s . 

Th e  am plitude  of som e  candidate s  m ay be  decreas ed by one  or m ore  clos e  stellar com panions  
lying in th e  sam e  direction by coincidence . To be  able to rule out th e  blending scenario, reliable 
colors , h igh -re solution im aging and preferably a spectrum  w ill be  nece s sary.

Fig. 2. Period vs . J-H  2M ASS color index of th e  CoRoT ULA Ceph e id candidate s . Yellow  and blue 
regions  denote norm al and strange Ceph e id m odels, re spectively. Blue, black  and red sym bols 
repre s ent low  am plitude  Ceph e id candidate s  of different am plitude  range . Stars  s h ow n in Fig. 1. are  
labelled.

Fig. 1. Ligh t curve exam ples  ordered by increas ing period. Th e  num bers  s h ow  ID, Corot ID, effective 
tem perature , num ber of th e  fitted fre q uencie s , period(s) (days) and am plitude (s) (m m ag, in brack ets). 
Th e  black  curve is  th e  obs e rved ligh t variation, w h ile th e  gre en curve s h ow s  th e  Fourie r-fit. 
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Sam ple and selection criteria

We us ed th e  CoRoT IRa01 (initial run in th e  Galactic anticenter direction) and LRc01 (first long 
run in th e  Galactic center direction) data and s elected low  am plitude  Ceph e id candidate s  bas ed on 
th e  autom ated supervis ed clas s ification perform ed by th e  CoRoT team  (Debos sch e r et al. 2009 ). A 
new  clas s  (LAPV: low -am plitude  pulsating variables) w as  defined to accom m odate low  am plitude  
Ceph e ids . H ow ever, it turned out th at low  am plitude  variables  of different nature  (eclips ing 
binarie s , low  am plitude  pulsators , blends , etc.) s h ow  s im ilar ligh t curve ch aracteristics . It is  
th e refore  not easy to s eparate th em  w ith out accurate color inform ation. As  a cons e q uence , w e  h ad 
to deal w ith  h undreds  of ligh t curve s . Th e s e  w ere  all low  am plitude  variables  (am plitude s  
typically les s  th an 0.01m ), th e  sam ple did not contain any norm al am plitude  Ceph e id. Th e  
s election m ech anism  w e  applied cons isted of th e  follow ing steps :

- Fourie r-analys is , only stars  w ith  one  s ignificant fre q uency (plus  pos s ible h arm onics) w ere  
retained.
- Ligh t curve s  s h ow ing fre q uencie s  clos e  to (but not e q ual to) th e  1:2 ratio w ere  rejected, th e s e  are  
lik ely rotationally m odulated or spotted variables .
- W e elim inated obvious  blends  bas ed on th e  DSS im age s  us ing th e  CDS databas e .
- 2M ASS JH K color indice s  w ere  ch eck ed to m atch  th os e  of Ceph e id and RR Lyrae variables .




