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CoRoT ID

 

total am pl.
of variation

 

 am plitude of 
m odulation

 

pulsational
period P

 

# of observed
puls. cycles

0100689 9 62 0.m 764 0.m 39 2 0.d3559 9 0 39 9

010112879 3 0.m 567 0.m 034 0.d4719 34 301

0100881648 0.m 09 1 (bl) 0.m 023 0.d607272 234

0101503544 0.m 021 (bl) 0.m 007 0.d60509 7 250

Table 1. Pulsational param eters  of th e  CoRoT LRc01 RR Lyrae stars . (bl) denote s  
low  am plitude , blended pulsators .

Fig. 1. Ph as ed ligh t curve s  of th e  four CoRoT Blazh k o RR Lyrae stars , folded by th e  m odulation period. 
Note th e  different m agnitude  scales  on th e  panels .

Introduction

CoRoT (Convection Rotation and planetary Trans its) w as  launch ed on 27 Decem ber, 2006. It is  a 
fantastic instrum ent th at is  capable of obs e rving stellar pulsations  continuously at an unprecedented 
accuracy for up to 150 days . Th is  enables  us  to exq uis itely inve stigate th e  enigm atic Blazh k o-effect in 
RR Lyrae stars .
For th is  purpos e  w e  studied five RR Lyrae stars  found during th e  first long run tow ard th e  Galactic 
center (LRc01). Four of th e  5 stars  w ere  found to s h ow  am plitude  (and ph as e) m odulation. W e us ed th e  
'w h ite ' flux for th re e  of th em . Th e  tim e  sam pling of th e s e  ligh t curve s  w as  512s . For star #544 s h ort-
cadence  sam pling (32s) w as  collected, as  w ell. Th re e  colors  (red, gre en and blue) are  available for th is  
object. W e us ed th e  'red' ch annel of th e  aperture  in th e  pre s ent inve stigation, becaus e  th e  nois e  level w as  
m ost favorable in th is  cas e . W e rem oved outlying data points  (approx. 2%), th e  m ajority of w h ich  w as  
tak en during th e  South -Atlantic Anom aly pas sage s . Trend and jum p filtering w as  also applied before  th e  
analys is .

CoRoT ID

 
Blazh k o-
period

 
 asym m etry 
(ψ m ax-ψ m in)

ph ase  
m odulation ∆P/P

am pl.-per. 
ph ase  lag

∆ψ

0100689 9 62 26.d83 0.132± 0.006 0.0137± 0.0002 0.39 0± 0.006

010112879 3 18.d66 0.673± 0.020 0.0139 ± 0.0002 0.534± 0.053

0100881648 59 .d77 0.009 ± 0.020 0.00245± 0.00006 0.469 ± 0.012

0101503544 25.d60 0.045± 0.035 0.0040± 0.009 0 0.507± 0.035

Table 2.  M odulation param eters . Ph as e  m odulation is  m easured as  th e  relative period 
variation.

R esults
• H igh  incidence  rate  of Blazh k o-effect w as  found am ong RRab stars  in th e  CoRoT sam ple (4 out of 5).
• Th e  eas ily detected 0.007m  m odulation for #544 em ph as ize s  th e  potential of CoRoT to detect am plitude  
m odulation in th e  m illim ag regim e . Th is  capability m ay prove or disprove th e  existence  of a low er lim it 
for th e  am plitude  of th e  Blazh k o-m odulation.
• Both  s inusoidal and non-s inusoidal m odulation s h ape s  occur h inting at a varied m anife station of th e  
m odulation proce s s .
• Th e  ph as e  s h ift betw e en th e  am plitude  and period m odulation is  confined to a relatively sm all interval 
(0.39 -0.54) for all studied objects .
• Th e  period variation - com m on to all Blazh k o stars  in our sam ple -  points  to a sph e rically sym m etric 
(radial) perturbation of th e  dom inant radial pulsation.

Ack now ledgm ents
M P, RSz and JM B w is h  to ack now ledge th e  financial support of th e  ESA PECS project No. 9 8022. KK th ank s  
th e  support provided by  FW F project T359 . EP ack now ledge s  th e  financial support of th e  Italian ESS project, 
contract ASI/INAF/ I/015/07/0, W P 03170.

R eferences
1. Jurcs ik , J., Sze idl, B., Sódor, Á. et al.: AJ, 132, 61, 2005
2. Jurcs ik , J., Sódor,  Á., H urta, Z s ., et al.: M NRAS, 39 1, 164, 2008
3. Kolláth , Z . Buch ler, J. R., Szabó, R. &  Csubry, Z .: A& A, 385, 9 32, 2002

Am plitude and ph ase  m odulation

Fig.1. s h ow s  th e  folded ligh t curve s  of th e  four Blazh k o stars . Instantaneous  am plitude  w as  determ ined 
for all stars  us ing th e  analytic s ignal m eth od. Th e  m eth od is  de scribed in detail in Kolláth  et al. (2002). 
It give s  th e  accurate (tim e -dependent) am plitude  of th e  s ignal in a given fre q uency band. For s im plicity, 
w e  us ed it centered on th e  first h arm onic com ponent (A1). Th e proce s s  provide s  th e  instantaneous  
frequency, as  w ell. Periodic variation of th e  fre q uency w as  found in all cas e s  w ith  a period e q ual to th at 
of th e  am plitude  variation. H ence  w e  interpret th e  ph as e  variation as  period variation th rough out th e  
m odulation cycle. W e com puted th e  ph as e  lag betw e en th e  am plitude  and period m odulation (∆ψ , Table 
2.). It's  intere sting to note th at th e  longe st period occurs  clos e  to th e  m inim um  am plitude  (∆ψ =0.50) for 
all th e  studied objects . Asym m etry is  defined as  th e  ph as e  s h ift betw e en th e  m axim um  of m axim a and 
m inim um  of m inim a (ψ m ax- ψ m in). Averaged value s  are  printed in th e  table, th e ir form al standard 
deviations  are  also given. In th e  cas e  of large am plitude  stars  (#9 62, #79 3) th e  e rrors  dem onstrate  th e  
stability of th e  cons ecutive Blazh k o-cycles , w h ile for th e  blended stars  th e  scatter is  dom inated by 
obs e rvational nois e .

Th e CoRoT LRc01 R R  Lyrae stars

Th e pulsational propertie s  of th e  studied objects  are  listed in Table. 1.

9 62 is  identical to V1127 Aq l. It s h ow s  a strongly m odulated ligh t curve, w ith  a h igh  pulsational 
am plitude  and pronounced ph as e  m odulation, re s em bling th at of M W  Lyr (Jurcs ik  et al. 2008). 
H ow ever, oth er propertie s  are  m ark edly different. Th e  m odulation is  not s inusoidal (as  eas ily s e en on 
th e  envelope of th e  m axim a), and is  asym m etric in th e  s ens e , th at th e  m axim um  of th e  m axim a and th e  
m inim um  of th e  m inim a s h ow s  cons iderable s h ift (Table 2.).
79 3 s h ow s  surpris ingly sm all am plitude  m odulation (0.m 034). Th e  m odulation is  even m ore  asym m etric 
th an th at of 9 62. Th is  is  th e  low e st m odulation am plitude  detected so far (Jurcs ik  et al. 2005.)
648 exh ibits  an asym m etric RRab ligh t variation diluted by a close  stellar com panion w h ich  is  revealed 
by ground-bas ed im aging w ith  th e  Konk oly O bs ervatory 1m  RCC telescope . Th e  m odulation is  
s inusoidal and sym m etric. 
544 h as  a typical s k ew ed RRab ligh t curve, dim inis h ed to 0.m 021 overall variation due  to blending. Th e  
h ypoth e s is  th at th is  object is  an intrins ically h igh -am plitude  RR Lyrae, is  supported by th e  relatively 
h igh  m odulation (0.m 007) com pared to th e  overall ligh t variation am plitude  (0.m 021). CCD im age s  
tak en w ith  th e  Konk oly O bs ervatory 1m  RCC telescope confirm s  th e  existence  of a close  com panion. 

Fig. 2. Ligh t curve s  of th e  four Blazh k o RR Lyrae stars  covering s everal Blazh k o-cycles . Period variation is  
s h ow n by blue curve s . Note th e  different m agnitude  and period scales  on th e  panels .
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