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 Created in 1974, already European and pro-am.
* Promote research among amateur astronomers in Europe

e The basic idea is that amateurs should themselves extract scientific
Information from their observations and publish their results.

* In 1999: creation of a RR Lyr star maxima database.

* During the past years the study of RR Lyr stars has become the main field of
Interest of GEOS but other variable stars are also studied: eclipsing binaries,
O Scuti stars, Cepheids ... essentially “fast” varying stars
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GEOS RR Lyr Database

A tool for the study of RR Lyr stars http://rr-lyr.irap.omp.eu/dbrr/

Allow to follow period variations since star's discovery,
some times over 100 years ago.

Help to preparation of observations of RR Lyr stars,

GEOS RR Lyr Survey

Add significantly more maximum timings of the brightest RR Lyr stars
essentially using robotic telescopes.

Study fainter understudied stars to refine their period and find new stars
which exhibit Blazhko effect.

Characterize the Blazhko effect, and other long term variations of RR Lyr
stars.
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GEOS RR Lyr Database

Aim of the database : Maintaining an up-to-date list of observed
maxima of RR Lyr stars.

Starting idea in 1999: updating the data published in the book “RR Lyr Stars” written
by Vladimir P. Tsesevich in the years 1960’s (1966, 1969 for the English translation).
And make it available on the web,

First, collecting published historical times of maximum made with the efficient help of
Anton Paschke, Massimiliano Martignoni and Francesco Acerbi in the early years of
the project.

We make a survey of recent publications periodically

A couple of days ago (2019 September 10): 105068 maximums on 4060 stars

To access data: a web interface to the database

list of maxima, O-C curves, basic data of the stars

The web site is hosted by IRAP.
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Database tables Access to data

+ Complete list of stars with maxima
+ Access by constellation and GCVS

Catalog: coordinates, type, magnitudes names
Alias names « Access by coordinates

+ Access by star name

Elements —

MaXimumS » List observers (alphabetic) (score)
* Bibliography
» Statistics on RR Lyr maxima

R . * The Blazhko star catalog
Bibliographical references « RR Lyr star spectroscopy
Comments

Database numbers
Web interface

Date of last updates
General RR Lyr catalog: 2019-06-09 17:01:36

Access to data: (62313 entries)

Element table: 2019-08-19 18:19:18
* Access by constellation and GCVS names (19159 entries)
° ACCGSS by star name Maximum table: 2019-09-06 18:44:03
* Complete list of stars with maxima 105068 maximums on 4060 stars

Access by coordinates / Access to catalog
* Center of field or field limits
* Center on given star
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Making of the RR Lyr catalog
Access to GCVS and VSX catalogs

VSX catalog is updated every Monday at CDS:
http://cdsarc.u-strasbg.fr/viz-bin/cat/B/vsx

Authors : Watson C. , Henden A.A., Price A. Article Origin Description See also

Bibcode : 20065AS5...25...47W (ADS)

CDS Keywords : Stars, variable ; Archives are available through FTP in standardized format described in the ReadMe.

VizieR tables are built from archives with additional transformations.

Compilation (CGC) Bivsx AAVSO International Variable Star Index VSX (Watson+, 2006-2014)
The following files can be converted to FITS (extension .fit or fit.gz)
Records : 738789 variables vsx.dat refs.dat vsx_id.dat

Query from: http:/ivizier.u-strasbg.friviz-bin/VizieR?-source=B/vsx

Go to ftp - web page - Download all tables in tar.gz

BeadMe 09-Sep-2019 11:16  -—r-r— 39K

refs.dat.gz  09-Sep-2019 11:11 - 2.6M - text - txt.gz - fits - fits.gz - html
versions 09-Sep-2019 11:10  drwxrxrx 12K -
vex.dat.gz 09-Sep-2019 11:13 -~ 25M - text - txt.gz - e

L
s Bstronemieal lAstitite. £

- >,
General Catalogue of Variable Stars

Last modification : 09-Sep-2019

GCVS is updated irregularly at
scale of several months,
http://www.sai.msu.su/groups/cluster/gcvs/gcvs/
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N GEQS RR Lyr database:

< C @ @ rr-lyrirap.omp.eu/dirr/rr

L} Mast Visited @ Getting Started @ Galerie de composant.. & Google @ Sites suggérés

[\ 0O @®

[
)

ar B7% e

Home Bibliography About RR Lyr stars

Today Is Vied Ssp 11 17:57:45 CEST 2013

GEOS RR Lyr Catalog: Access by coordinates

Access to data

around star

= Agoass by constellation and GCVE
names

Search around star mode * AGGEES b COOrOINatss
= Acoass by star nams

5920542204011

Enfier 5131 N3 30d SE51C7 DO S22 (degness) Erfier magniiude consiralts (mag 3t min)

Starname S=arcn b ipe (r3dls) Mag.ofhignest Mag. of lowest z .
W orighiness BrighRnEss g ) « Statistics on RR Lyr maxima
S ! Apply 8 - e L 2E ( 3 c ) « Tha Blazhio sr.ar-i

] 20 Apphy 2¢ « RR Lyr star spestn

magnituds rangs: 020

Database numbers

Stars in GEQS catalog
Dats of lzst upastes

2 siars In coardinale box from GEQS RR Lyr catalog
ral RR Lyr ca@iog:  2018-06-09 170201
enfries)
Element table: 20812182152
(18755 eniries)
Maximum t=E0le 2019-08-06 185553

Dsc i Type  max maEg  min mag
RRan 214 - 100
RRaD 1635

104550 markmums on 4057 stars

Stars in VSX catalog

WEX UErsion 2016-12-05 [COS Simbad) Related external links
Heame Ra 3 min. may  Pericd General Catalog
ampiituge  (day) E
CE5 M0020M 54285203 0201 5312 52'33 645 [068) 048231 T Bundesteutsche
TA oo, o :f1 - _)_})3 R — : : : ! ?ixas .irltz:ts;a'ra nschaft Tir verandsriichs
TSVEC TN-NIZ1ZP010-6-67-2 021553584 sterme, RR-Lyr wo page
NEVS J002TI45+301252 02224 5448 ! { 5] thort Period Pulsstor
C55 007257 94295257 022732 8992
LR And 027498792 29° 27 15.408
TSVSC1 TN-NIZZ130012-234-67-2 023389008 26" 37 47.358
W A 023430896 29" 243600

25" 3" 21.108

* g 1454 Lstrophysics Data Spstem

+ | Freprints sstro-ph

CE5 121 20I65T+284933 2
C55_JO0IT0S S+ 200738 755 25 2T s

18wvarlable stars found

Stars in GCVS
GCVE verslon: Verske No 17, 2016
Nams Rz Dee Type  max min Period [day)
=N A 43 20 24 3500 5 Of4 - 1008V AHZEIE
LR And 799 2927 15.400 71745 V143231

VAET And 7 T 23.000 NE -1NT7E*  1.04083
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GEOS RR Lyr Survey

Started 2004

Robots: routine observations of maximums of bright RRab stars
(magnitude at minimum <~13).
Aim: survey light curve variations at large time scales (>~10 years)

Human observers: Study of fainter understudied stars
(magnitude at minimum range ~13-15).
Aim: refine or find period and find possible new Blazhko effects,

Human observers: Followup of RR Lyr itself with small dedicated
instruments

The GEOS RR Lyr database and survey

A professional-amateur project Grimbergen, 15.9.2019



Robotic Telescopes Tarot
« Télescope a Action Rapide pour les Objets Transitoires » Calern observatory

Dedicated to followup of gamma ray bursts (M. Boér and A. Klotz)
And observation of earth satellites for CNES.
Robotic and fast

Mirror diameter 25 cm

CCD cameras 2000x2000, field 2°x2°

RR Lyr star survey is one of the additional programs

Calern, France: since 2004
9569 maximums 309 stars

La Silla, Chile: since 2006
8016 maximums 366 stars

Robotic Telescopes at A. Klotz’ observatory
(Occitanie, France)

La Silla observatory

Started 2019
Takahashi 15cm telescope

Celestron 28cm telescope
Automatic data reduction: bias, flat fields, photometry

The GEOS RR Lyr database and survey

A professional-amateur project Grimberge



Routine followup of bright RR Lyr
stars of type RRab

6 to 8 maxima scheduled on each telescope
every night
Precision of ToMs: ~0.002 days (3mn)

Thursday 3 March 2016

observation time observation time

(JD) (uT)

JD  Star N*  from to from to
2457451 BQ Vir 15 0.409 0.508 21.5 0.2
2457451 RER Leo 26 0.312 0.517 19.5 0.4
2487451 EX UMa 20 0.315 0.434 19.6 22.4
2457451 IM Leo 35 0.396 0.628 21.5 3.1
2457451 BV UMa 28 0.560 0.706 e 4.9
2457451 RX Leo 48 0,486 0.707 23.2 5.0
2457451 TW Boo 35 0.578 0.698 1.8 4.8
2457451 V1361 Cen 2 0.899 0.200 9.6 9.5
2457451 EI Cen 20 0.511 0.728 0.3 5.5
2487451 ET Hya 22 0.545 0.783 1 5.5
2457451 IU Car 24 0.596 0.799 2.3 7.2
2467451 T Aps 22 0.544 0.860 3.5 8.5
2467451 V476 Vir 34 0.727 0.899 5.4 8.5
2457461 VBEBO Car 16 0.501 0.708 0.0 4.5
2457451 ¥ Crt 54 0.714 0.891 5.1 5.4

The GEOS RR Lyr database and survey

A professional-amateur project

2456190.

VW Scl 44

[T T T T
(=
—
'ﬂ'_-
o
H_.
- @
— GB
— [ o]
L 1 I L
0.6

Maximum HjD

Predicted

2457451.343
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2457451.546

2457451.568
2457451.680
2457451.687
2457451.570
2457461.827
2457451.573

Observed

2457451.348=x 0.004
2457451.519=x 0.002
2457451.6822= 0,002
2457451.574=* 0,003
2457451.643=x 0.001

2457451.568=x 0.003
2457451.852x 0,003
2457451.694+ 0.004
2457451.672=x 0.003
2457451.894* 0,006
2457451.569=+ 0.004

HID —

0-C
(day)

0.0085
0.001
0.002
0.004
-0.003

0.011
0.003
0.006
0.002
0.087
-0.005

0.7
2456190.
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Tarct - Calern
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Tarct - Calern
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Tarct - Chile
Tarct - Chile
Tarct - Chile
Tarct - Chile
Tarct - Chile
Tarct - Chile
Tarct - Chile
Tarct - Chile
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Routine followup of bright RR Lyr - ' os" ]
o [ @ _
stars of type RRab : o o -
| o]
- i 0 T
6 to 8 maxima scheduled on each telescope o ° | ® o 1
. g L © ® |
every night S |
Precision of ToMs: ~0.002 days (3mn) B | ]
o I
Saturday 17 August 2019 ®o oo ° | .
1 I L 1 1 L I L 1 1 L I 1
observation time (JD) observation time (UT) Maximum HID 0 6 0 7 0 B
JD  Star N*  from to from to Predicted Observed 0-C (day) Observer/Telescope " *
2458713 BDDra 33 0378 0.667 211 40 2458713543 2458713.527=0.005 -0.016 E.Denoux HID — 2456190.
2458713 AOPeg 47 0.332 0.506 20.0 0.1 2458713405  2458713.409=0.003 0.004 A Kotz
2458713 CQLac 47 0.328 0.502 199 00 2458713453 24587134252 0.002 0028 A Klotz
2458713 DMAnd 41 0.513 0.637 03 33 2458713567  2458713.570=0.003 0.003 A Klotz
2458713 ES Peg 47 0.515 0.651 04 36 2458713592  2458713.601= 0.003 0.008 A Kotz
2458713 ET Peg 45 0.326 0.501 198 00 2458713308  2458713.302=0.002 0005 A Kiotz
2458713 IU Cas 42 0511 0.635 03 32 2458713508  2458713.610=0.004 0.012 A Klotz
2458713 SS Tan 36 0.366 0.667 16 40 2458713623  2458713.621=0.005 -0.002 A Kotz
2458713 SX Del 30 0.397 0.488 215 237 2458713479  2458713.478=0.003 -0.001 A Kotz
2458713 SY Ari 44 0.568 0.649 16 36 A Klotz
2458713 SY Ari 36 0.308 0.633 02 32 2458713501  2458713.502=0.004 0.000 A Kiotz
2458713 V2630 Cyg 50 0.333 0.507 20.0 02 A Klotz
2458713 V509 Peg 47 0.330 0.504 199 0.1 2458713426  2458713.428=0.002 0.002 A Kotz
2458713 RRILyr 786 0.326 0.675 198 42 2458713479  2458713.492=0.003 0.013 A Kiotz
2458713 RT Dor 57 0.760 0.924 62 102 2458713795  2458713.843=0.003 0.049 F.J. Hambsch
2458713 BDDra 33 0.378 0.668 211 40 2458713543  2458713.525=0.005 0018 E.Denoux
2458713 BDDra 33 0.377 0.666 21.0 40 2458713543  2458713.526=0.005 -0.017 E. Denoux
2458713 PPUMa 23 0.373 0.663 21.0 39 E. Denoux
2458713 V740 Cep 33 0.380 0.669 211 41 2458713547  2458713.537=0.002 0010 E.Denoux
2458713 FWPeg 33 0.376 0.665 21.0 40 2458713547  2458713.623=0.006 0.075 E.Denoux
2458713 GVPeg 33 0372 0.662 20.9 39 E. Denoux
2458713 UZUMa 32 0.375 0.664 21.0 39 E. Denoux
2458713 NQDra 32 0.381 0.661 211 39 2458713647  2458713.639=0.005 -0.008 E.Denoux
2458713 KQUMa 13 0.374 0.663 21.0 39 E. Denoux
2458713 DDAps 45 0.593 0.755 22 6.1 2458713675  2458713.663= 0.005 -0.012 EJ. Hambsch
2458713 DI Aps 45 0.594 0.756 23 6.1 F.J. Hambsch
2458713 RWOct 85 0.395 0.925 23 102 2458713760  2458713.764= 0.003 0.004 F.J. Hambsch
2458713 VVPeg 57 0.395 0.545 215 11 2458713.484  2458713.505= 0.002 0.020 A. Kotz

The GEOS RR Lyr database and survey

A professional-amateur project Grimbergen, 1



RZ Lyr

Routine followup of bright RR Lyr o]
stars of type RRab ==
6 to 8 maxima scheduled on each telescope COl
every night E
Precision of ToMs: ~0.002 days (3mn)
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Human observers: Study of understudied stars

Many RR Lyr satrs fainter than magnitude 13 at minimum are understudied.
Pulsation period and type are not accurately known
We do not know if there is a Blazhko effect

Observers use telescopes of 20 to 60 cm diameter

Observing plan: get complete folded light curve in a short time (about one week)
and do it again several weeks or months later.

Variable number of amateur astronomers contribute to the program

Presently from Europe and Japan

Since 13 years, 25 astronomers have contributed, from Europe, Japan, Australia,
USA and Namibia

~100 understudied RR Lyr stars observed

Several Blazhko effect discovered

The GEOS RR Lyr database and survey

A professional-amateur project Hamburg



An example : CM Leo

Known as RRab proved to be an RRc

Observers : 2011-2015

Laurent Corp and collaborators, T60 Pic du Midi, France

Marco Nobile, 20cm Savosa, Switzerland

Maurice Audejean, 30cm, Chinon, France

Also Francesco Fumagalli and Gisela Maintz (BAV) CMLeo 3357 mes.

Observed period: 0.366 jour

GCVS : RRAB
Magnitude : 13.8-14.9 (B)
Period : 0.361732 jour

The GEOS RR Lyr database and survey
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A professional-amateur project
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V568 Cas : A long period Blazhko effect _ ’i i
GCVS:RR: ol t t .
Magnitude 13.1-14.0 (p) = | J( # 4’ * #
Period : 0.623 jour bl e (A
) % 1‘

Observed period: 0.51404 days K A oo}t b

Blazhko effect period: 325 jours oL $*$ #*3 $-
Observers : 2008-2019 Blazhko phase
- Eric Denoux, Caussade, France, 28cm R L B,
- Merceé Correa, Freixinet Spain, 30cm L ¥, L
- Ramon Moliner, Merce Correa, Florence TEY, e, &
Libotte, Sabadell Spain, 50cm S g " '@ -
- Kenji Hirosawa, Japan, 25cm g t *+
f ® ¢ ® b
® Dy Dy
)] ¢ P
£ al ++ ++ -
I 4 P ® b
§ $
o i v,

1 os 0 05 1
Blazhko phase
The GEOS RR Lyr database and survey

A professional-amateur project Grimbergen,



Blazhko survey of southern RR Lyr stars

Observations in La Silla observatory over a decade has allowed to follow several
hundreds of stars mostly understudied.
Also collaboration with Neil Butterworth in Australia in 2007-2011,

These observations have shown several new Blazhko effects among these stars.

AF Vel: Blazhko effect found by
P. Wils and A. Sodor, 2005.

AT Vel 2458 mes.

AF Vel
0.05 +
0.04 +
0.03 -+
0.02 +
= 001+ % o)
ﬁn.un——{,r\ ir & '+¢| g+¢.=¢¢ : o 2_ 7]
l;'—n.u—— & > z @ ﬂ ﬂ & &
Q o002+ ® g
-0.03
-0.04
-0.05 - | 1
-0.06 | =

HJD - 2400000
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Blazhko survey of southern RR Lyr stars

New observations started in 2019 to confirm and characterize these new Blazhko
effects from 2 remote observatories in Chile:

@ Sadr observatory, Hacienda des étoiles, near La Serena
observers: P. Traverse, J.L. Virlichie, S. Leclerc, P. Chatelain
(Albireo association, France)
telescopes: 355mm and 102mm

114 series (star-night), 17 stars

@ Josch Hambsch’s observatory,
at Alain Maury’s, San Pedro de Atacama
telescopes: 400mm

magnitude
12.5

307 series (star-night), 6 stars

13

phase
Observations by Josch Hambsh

The GEOS RR Lyr database and survey

A professional-amateur project
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Followup of the Blazhko effect of RR Lyr itself

RR Lyr
magnitude 7-8, period 0.51 jour
Blazhko effect period ~40 days.

Variable Blazhko effect:

Preston et al. (1965) observed disappearance of
Blazhko effect in 1963.

The phenomenon has a time scale of a few years,

Study of Variable Blazhko effect needs continuous
observation during several years,

2008-2019:
2 VTTs: 1303 nights of observations Instrumentation : VTT, Design : Alain Klotz
507 maxima

Camera CCD Audine kaf400
In total with other observers (+literature) Photo lens 135mm F/2.8
734 maxima (559 different) Mount HEQS GOTO controlled by computer

Winter 2018-2019: no interruption, observations in Norway by Jan Qvam and @. Midtskogen

The GEOS RR Lyr database and survey

A professional-amateur project



Followup of the Blazhko effect of RR Lyr itself

Disappearance of Blazhko effect in 2014
as in 1963 (Le Borgne et al. 2014) and
Restart in 2015

But still very faint in 2019
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Conclusions

To find new things on RR Lyr stars, no need of giant
telescopes.

But need to observe a lot (short time sampling, minutes),
during a long time (years): this is slow science !

Solution: collaborative work and use of automated/robotic
telescopes.

The GEOS RR Lyr database and survey

A professional-amateur project Grimbergen, 15.9



Thank you

The GEOS RR Lyr database and survey

A professional-amateur project Grimbergen, 15.9.2019
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