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CCD sm’mky pro védecka méfeni _

¢ Nutnym predpokladem jsou korektné porlzene
‘a-kalibrované snimky. |

« Hodnovérna data lze Z|skat jen pokud
dosahneme dostate¢né dobrého pomeru

signal/sum. _
* Vzdy je na miste skepse, peclivost a snaha o
maximalni moznou objektivitu.
e V fadé pripadu se Chyby a artefakty.v datech
mohou jevit jako nové objevy.

«- Nase vysledky budou posuzovat kolegové
(recenzenti publikace).



Informace v CCD snimcich

"¢ QObraz

~«" snimky-planet, sledovani atmosférickych jév& na
plynnych obrech, detekce dopadu komet/asteroidu

 snimky slunec¢ni fotosféry
 Astrometrie (méreni polohy)

+ planetky, TNO |

* novy a supernovy (typicky v cizich galaxuch)
» Fotometrie (mereni jasu)

e promenne hvezdy

. tranzity exoplanet



1. Obraz

-« Samotné zobrazeni kosmickych objektu ma
(muze mit) vedeckou hodnotu.

» Prikladem je napr. obJe_v nové mlhoviny.

. - Estetické” astrofotografické snimky Jsou ale Casto
zatizeny prilis velkymi upravami, znemoznujicim
kvantifikovat namérena data. |

» Snimky atmosfer obrich planet-dovoluji
sledovat vyvoj pocCasi (bouri — skvrn).

» Snimky slunecni fotosfery vypovidaji o jevech
na Slunci.—skvrnach, protuberancich, ...
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2. Astrometrie = méfeni polohy

-+ Astrometrie s pomoci CCD tézi z velice
presnych a s Casem/teplotou konstantnich
rozmeru kremikoveho CCD snimace.
- Pozice jednotlivych pixeld jsou presné dany.
 ProtoZe obraz kosmického télesa na CCD dipu

vzdy zabira vice pixelu, Ize s pomoci
jednoduché statisticke metody urcit polohu jeho

rozmeru pixelu. - | |
- Je dulezité, aby obraz hvézdy nebyl soustfedén do

jediného pixelu,
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Mereni polohy

¢ Cilem je ziskat souradnlce pozorovaneho
objektu.

« Astrometrie je vidy relativni, tedy vztazena
vzhledem k jinym objektum (hvezdam) v poli,
jejichz poloha je dobre znama. |

» Hvezdy jsou obsazeny v katalogu vcetne svych
souradnic a, & (R.A. a Dec.).

« Kalibrace souradného systému snimku pomoci
znamych hvezd dovoli urcit souradnice a, 0
libovolneho-dalsiho objektu v obraze.



Vztah mezi souradnicemi snimku
(X, y)a(a, o)

* Nebeska'sfera je
promitnuta na rovinu
Cipu, je nutno zvolit
transformaci souradnic..

 Pro'mala zorna pole
dobre vyhovuje
tangencialni projekce.

 Plocha obrazu je v
jednom bode ve stredu
snimku ,prilozena” na
kulovy povrch nebeské
sfery.
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PROCEDURE RADecToXY( RA, Dec, RAO, DecO : LONGREAL; VAR x, y : LONGREAL );
VAR

SinDec : LONGREAL,;

CosDec : LONGREAL;
~ SinDecO : LONGREAL;

CosDecO : LONGREAL;

CosRA RAO : LONGREAL,;

Denom : LONGREAL;
BEGIN :

SinDec := sin( Dec );

CosDec.:= cos( Dec );

SinDec0 := sin('DecO );

CosDec0:= cos( DecO );

CosRA_RAO :=:cos( RA- RAOQ.);

Denom ;= SinDec * SinDec0 + CosDec * CosDec0 * CosRA RAO;

x :=.CosDec * sin( RA-RAQ ) /'Denom;

y := (SinDec.* CosDecO0 - CosDec * SinDec0 * CosRA RAO0)./ Denom;
END RADecToXY?2; '

PROCEDURE XYToRADec( x, y, RAO, DecO : LONGREAL; VAR RA; Dec : LONGREAL:);
VAR
SinDecO : LONGREAL;
CosDecO : LONGREAL;
BEGIN
SinDec0 := sin(.Dec0 );
CosDecO.:= cos( Dec0 );
RA := RAO + atan2( x, €CosDecO0 - y * SinDecO );
Dec:= asin((SinDec0 + y-* CosDecQ) / sqrt(1.0 + x* x+y * y));
END XYToRADec?2,;



. Deformace obrazového pole optikou

-~ » Zejména'u Sirokych zornych poli je nezbytné k
dosazeni kvalitniho obrazu pres cele zorné pole
pouzivat korekcnich Clenu:
« Newtonovy soustavy vyZaduiji koma-korektor.
 Refraktory vyzaduiji field-flattener. |

* Dokonce i RC soustavy (Ritchey- Chretlen) vyzaduji
- korekcl pro velka pole. -

» Korektory byvaji navrhovany tak, aby vytvorily
co nejkvalitnejsi obrazy hvezd a ne aby co
nejpresnéji zachovaly tangencialni projekci.



Deformace
pole:

Newton

e TeleVue
Paracorr

e Pole
70'x70'

.+ 250m /4,7 .



Vyuiitl' astrometrie

e UrCovani poloh pohyblivych téles:

Overeni znamosti pozorovanych planetek.

Zejmena v .posledni.dobe se mnozstvi neznamych
planetek Cekajicich na objeveni blizi nule.

Mezni-magnituda planetky zachytitelné amatérskou
technikou (~25 cm dalekohled) je asi 17™.

Nove objevovane planetky se pohybuji had
20:nebo 21™.

Potfeba pozorovani (zpfeshovani polohy) planetek

~do 16”f je prakticky nulova.






Vyuziti astrometrie 2

 Pri objevu nov nebo
supernov V cizich
galaxiich je nezbytne pri
ozhameni objevu udat
presnou polohu.

* Na rozdil od napr. novych
promennych hvezd, ktere
|ze vzdy dohledat v
existujicich katalozich,

U nov.a supernov
katalogovy zazham
prirozene neexistuje.




Uprava snimkd pro astrometrii
extragalaktickych nov
¢ Jas galaxie vyrazné prevysSuje jas hvéz_d.

» Medianovy filtr nahradi kaZzdy pixel snimku -
medianem pixelu v deflnovanem okoli daneho
pixelu.

- \/ z4vislosti na velikosti (polomér.u) okoli
medianovy filtr odstrani ze snimku vSechny
struktury mensi nez je dany polomer okoli.

« Odeéteni vysledku od plivodniho snimku

odstrani velko-skalove struktury (galaxii) a
ponecha hvézdy. -



Galaxie M81 (vlevo) a po odecteni
medianoveho filtru (vpravo)







April 082007 -~ - i Liig 0 April112007 ¢ i N Aprll 13 2007 . .
Nova M81 2007 2 dlscouery image (19.2mag). 5 ‘N Nova M81.2Q07 2" folloﬁwp image (19.5 mag) Ay Nova M81.2007 2 dnsappearmg (20.0 mag)
Median filter subtractgd to eliminate galaxy backg_round Nova M81 2007 3 discovery image (19.9 mag) Nova M81 2007 3 follow up image (18.7 mag)

Aprﬂ 14 2007 ; April 14 2007 Aprﬂ 19 2007
Nova M81 2Q07 3 reachad peak br;ghtness (17.6 mag) Nova M81 2007 3 vlslblawlthoutjmag Nova M81 2Q07 2 mws?hle
Nova M81 2007 3 weakening,

5 .
26.5 cm /8 Newtonian reflector
Q2-3200 CCD camera




Astrometrie — specialni aplikace

-~ Rozlisenf tzv. ,blendu” proménnych hvezd.

» U vicenasobnych proménnych hveézd Casto
neni mozne.rozlisit vice slozek opticky, nebot
jsou uhlove velice blizko.

» Presto se ale muze jednat dvé zcela nesouvisejl’ci
soustavy, nahodne lezici na Jedne prlmce vzhledem
~k nam.

 Pokud ale vzajemna uhlova vzdélenost
dosahuje alespon ~0,1 pixelu, muze astrometrie
pomoc:| |



Rozliseni ,blendu”

Pri poklesu jasnosti jedne soustavy bude
‘vetsina svetla pochazet z druhe soustavy.

Teziste obrazu se posune smérem K jasné&jsi
slozce.

Opacny posun pak nastane pri poklesu Jasnostl
druhé soustavy.

Protoze centroid Ize urcCit s pfesnostl' asi 10x
lepsi nez je uhlova velikost. pixelu; |ze rozlisit
uhlove vzdalenosti-asi 20x mensi nez dovoluje
prime zobrazovani. -
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Astrometrie - ,Skolni projekt”
mereni paralaxy 61 Cyg

500 hvezdy 61 Cygni byla uplné poprvé Uspés
zméfena paralaxa (F. W. Bessel, 1838):

- hodnota paralaxy 61 Cyg e Jen 0 299"
e to odpowda vzdalenosti 3, 34 pc(~ 10,9 Ly.)

e parsec (pc) | Je vzdalenost, ze ktere je 1 AU vid&t
pod uhlem 1°

o pC = 3,262 l.y.

. Muze byt paralaxa 61 Cyg zméfena beznym
dalekohledem’? _ -






Vlastni pohyb ,stalice’
na vlastni ocCl




Astrometrie snimku 61 Cyg

¥ C:'Fits'\ Astrosoustredeni’,61cyg', 2009-05-02",61_cyg.fits *
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) 61Cyg A 61 Cyg B
Datum [UT] |Cas [UT] R.A. Dec. R.A. Dec.

£.10.2004 23h9m 195 21h 0Bm &5 625 +38°45' 138" 21h 08m 56 91s +38° 44' 46 8"
26.10.2005 17h 40m 115 21h 06m 57 0Bs +38° 45' 268" 21h 06m 58355 +36° 44' 50 4"

352008 1h3IBmE7s 21h06m 57 365 +38°45' 290" 21h 06m 58 535 +38° 45' 018"
20.11.2008 18h 04m 255 21h 06m 57 405 +38° 45'30 2" 21h 0Bm 58 BBs  +38° 45'02 8"

17.4.2010 23h 30m 175 21h 0Bm 57 G55 +38° 45'31 5" 21h 0Bm 58 935 +38° 45' 04 0"
30102010 19h 10m 135 21h 0Bm 67 775 +38° 45'33 4" 21h 06m 59 0ds +38° 45'06 5"

3762

3,760

_m30.10.2010
__mi7.4.2010
20712009 B G61Cyg A
¥ 758 _m352009
_m7F 10 2008 ®61CygB

F 756

38754 10,2004

752

m30.10.2010
Etg.a.zmu
S
.75l m26.10. 2006
3,748
mE.10.2004
7B
744
316,730 316,732 36734 316,736 316,738 316,740 316,742 IE744 316,746 316,743



3. Fotometrie — méreni jasnosti

- *» Fotometrie s pomoci CCD: (a dostupnost CCD
‘kamer pro amatery) zpusobila revoluci -
pozorovani promennych hvezd.
. Proménna hvézda méni‘svou jasnost.

» Proménné hvézdy vyzaduji dlouhodobou
pozornost pozorovatell, profesionalni
pracovisté naprosto nestihaji sledovat ani
zlomek zajimavych objektu. |

* Pozorovani promennych hvezd tak nabizi

LA 4. N 4

pusobnosti a nejvétsi moznosti uplatnéni.
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USNO A-2.0 0975-11700705 Her

BSO Zlin
aaaaaaaaaa

UNA 09/750-11700705 HER

‘Chyba uréeni minima < 0,00005 dne (~5 sekund)



Méreni proménnych hvézd

e UCelem je ziskat Easovy prubeh Jasnostl hvezdy
(svetelnou krivku). |

- U dlouhoperiodickych proménnych je
provadeno jen jedno nebo nekolik mereni za
noc:.: - ' '

» Jas se behem pozorovani prakticky nemeni a

| - prubéh kfivky je sestavovan z rady noci.

« Typicky je ale zména jasu rychlejSi-a hvézda je
sledovana nepretrzite nekolik hodin podle tvaru

a Sirky minima. -

. Perloda mereni byva od desitek sekund .po minuty.



Sveételna krivka

¢ Podobne jako u astrometrie, | v pripade |
fotometrie je jas urCovan na zaklade srovnani s

jasem jine hvezdy (hvezd) v poli (tzv. relativni
fotometrie). :

A AL &V 4

« Je'velmi zadouci proverit, ze srovnavaci
hvezda je stabilni (neni promenna).-

« K tomu Ucelu byva do méfeni.zahrnuto né&kolik
dalsich hvezd, oznacovanych.,check” hvezdy.

. Zmeny jasu mezi srovnavaci a ,check” hvezdou by
mely byt pod chybou mereni.



Priklady svetelnych krivek
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Atmosféricka extinkce
~» Zemska atmosféra vice rozptyluje modrou =
barvu zatimco é_ervenou barvu vice propousti.

*- Proto je obloha modra a zapadajici Slunce cervene.
» ‘Mira propustnosti atmosféry zavisi na mnozstvi
vzduchu smerem ke hvezde (air-mass).
e Air-mass 1 odpovida mnozstvi vzduchu v zenitu.
» 30° nad obzorem je-air-mass roven ~2.



Priklad zmeny air-mass behem noci
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Vliv extinkce na fotometrii

-~ Je tedy zrejme, ze jas Cervené hvézdy klesajici
k-obzoru bude slabnout pomalejl nez jas modré
hvezdy. |

» Pokud je barva proménné a srovnavaci hvézdy
rizna, jejich vzajemna jasnost se ménis =
vyskou nad obzorem.

. Tento efekt vyrazné omezuje pouziti barevnych filtra
— filtr propousti jen cast spektra a vliv. extinkce se
tim omezuje.

..VVzdy je ale vhodne volit barvu srovnavaC| hvezdy
COo nejpodobnejsi promenné hvezde.



Barevna fotometrie

-« Pozorovani pres barevne flltry prinasi daIS|
informace: |

. N&které fyzikalni jevy doprovazi zména barev
(zakryt ruzné barevnych-hvézd, erupce ,flare star)

« Svetelna krivka ve vice barvach je tedy velice
uzitecna.

+ Filtr také omezuje vliv diferenciaini e_Xtinkce.
e Ma ale i nevyhody:

e "Vice ¢i méné (podle barvy) omezuje mnozstvi
~svetla atim silné snizuje pomer S/N.

o Nékteré hvezdy proste nejdou pozorovat S fllterem;



Barevne filtry

-+ Ve fotometrii se pouziva nekohk standardu
barevnych filtru.

e Tradiéni, velmi stary; ale zazity a Siroce
pouzivany system Johnson-Cousins UBVRI.

. Velkou nevyhodou je.doslova mrhani svetlem, filtry
(zejmena modre) maji-extremne malou propustnost.

» Proto od nej moderni prehlidky opoustéji.

» Sloan Digital Sky Survey zavedl vlastni filtrovou
sadu.

+ Existuji 1 dalsi systemy (Stromgren, ...)
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Aperturni fotometrie

e Jas hvezdy (flux) je spocitan jako soucet
‘hodnot vSech pixelu v kruzn|C| o zadaném
polomeru (aperture). '

* Prispevek kazdeho plx"elu je pocitan jako rozdil
mezi hodnotou pixelu a hodnotou pozadi.

* Pozadi je uréeno jako prumérna hodnota jasu -
oblohy spocitana v mezikruzi obklopujici
merenou hvezdul.

« Je zfejmé, Ze spravné uréeni apertur hraje
velkou roli pri mereni. -
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‘Role apertur

e Je zrejme, ze spravne urceni apertur hraje
‘velkou roli pfi mereni. |

o PFilid mala apertura nezahrnuje veskery jas hvézdy.

» P¥ilis velka apertura zahrne hodné pixel(
nepatricich hvezde a zhorsuje tak pomer
signal/Sum.

* Nekdy se podobnym problémum nelze vyhnout.

» Hvézda béhem méreni méni FWHM, napf.
soustava se rozostruje, meni se atmosfericke
podminky(zhorsuje se seeing apod.).



Apertura a jas proménné a
srovnhavaci hvezdy
"¢ Pro nejlepsi dosa2|telny pomer S|gnaI/sum jer

zadouci, aby méfena i srovnavaci hvézda
vyplnily dynamlcky rozsah kamery.

« Kamera zpravidla dlgltallzwe plxely v rozsahu
0..65535-ADU.

» Pokud byt Jedlny plxel dosahne 65535, je saturovan |
- a presnost mereni je omezena.: |

e Velmi nizké hodnoty (stovky ADU) na druhe strané
hodné snizuji odstup od Sumu pozadi. |

« Proménna i srovnavaci hvézda by mély
optimalne vyplnovat zvolenou aperturu.



Zpracovani fotometrickych mereni

* V naproste vetsiné pripadu je fotometricke
‘mereni zpracovavano programem C-Munipack
(Motl 2004, http://c-munipack.sourceforge.net/).

« C-Munipack vychazi z programu DAOPHOT
(Stetson-1987).

» Organizaci pozorovani se zabyva Sekce
promennych hvezd a exoplanet Ceske
astronomicke spolecnosti.

- Na www portalu sekce http://var.astro.cz/ je k
dispozici fada dalsich nastroju.


http://c-munipack.sourceforge.net/
http://var.astro.cz/

Vysledkyfotometrickych méfeni _

e Zpfesnovani informaci u promennych hvezdach
(zpresneni period). -

- U ne dokonale poznanych hvézd (coz je naprosta
vétSina katalogizovanych proménnych hvézd) je
nutne zpresnit periody, pripadne objevit dlouhodobe
zmeny v periode ukazujici napr. Na prltomnost
dalsiho telesa apod.

 Naprosta vétsina promé&nnych hvezd dosazitelnych
amatéry ale dosud nebyla objevena.
e ‘Amatér tak ma moznost prispét vyzkumu a
“rozsireni nasich znalosti vesmiru. |



Jak dobfe znamé jsou zndmé
promeénné hvezdy?
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CzeV343

¢ V dobe objevu teprve 4. znamy hierarchicky
systém dvojhvézda + dvojhveézda, u nichz obe
dvojhvezdy vykazuji pozorovatelne zakryty:

« BV DraaBW Dra

e V994 Her

e KIC 4247791
e P.=1.209373 dne, P, =0 806931 dne

1-2P /3P =(8,5+0,2)x10*

« CzeV343 je nejpresneji synchronizovana znama
soustava
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ABSTRACT

The evolution of multiple stellar systems can be driven by Kozai cycles and tidal friction (KCTF), which shrink the orbit of the
inner binary. There is an interesting possibility that two close binaries on a common long-period orbit experience mutually-induced
KCTF. We present the discovery of a possible new quadruple system composed of two unresolved eclipsing binaries (EBs), CzeV343
(V ~ 13.5 mag). We obtained photometric observations of CzeV343 that completely cover the two orbital periods and we successfully
model the light curves as the sum of two detached EBs. We provide confidence intervals for the model parameters and minima timings
by bootstrap resampling of our data. One of the EBs shows a distinctly eccentric orbit with a total eccentricity of about (.18, The two
orbital periods, 1.20037 and 0.80693 days, are within 0.1% of a 3.2 ratio. We speculate that this might be the result of KCTF-driven
evolution of a gquadruple system and we discuss this hypothesis in the context of other quadruple systems composed of two EBs. We
make our double EB fitting code publicly available to provide a tool for long-term monitoring of the mutual orbit in such systems.

Key words. binaries: close — binaries: eclipsing

1. Introduction

The stability of multiple stellar systems requires that the stars are
hierarchically organized (e.g. Eggleton & Kiseleva 1995; Sterzik
& Durisen 1998) with an inner binary orbited by one or more
outer bodies, although our knowledge of the formation and evo-
lution of these systems is still limited. In the case of hierarchical
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(e.g. Mayer 1990; Borkovits & Hegediis 1996; Gies et al. 2012)
or by combination of both (e.g. Ribas et al. 2002; Zasche & Wolf
2007). Furthermore, the properties of the inner binary (such as
the apparent inclination) can change due to the perturbations
from the outer body, potentially leading even to a cessation of
the eclipses (e.g. Eggleton & Kiseleva-Eggleton 2001; Zasche
& Paschke 2012). In all cases, an often heterogeneous set of
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ABSTRACT

Contaxt. The study of stellar multiple systems provides us with important information about the stellar formation processes and
can help us to estimate the multiplicity fraction in the Galaxy. 65 UMa belongs to a rather small group of stellar systems of higher
multiplicity, whose inner and outer orbits are well-known. This allows us to study the long-term stability and evolution of the orbits
in these sysiems.

Aims. We obtained new photometric and spectroscopic data that when combined with interferometric data enables us to analyze the
system 65 UMa and determine its basic physical properties.

Methods. We perform a combined analysis of the light and radial velocity curves, as well as the period variation by studying the times
of the minima and the interferometric orbit. A disentangling technique is used to perform the spectra decomposition. This combined
approach allows us to study the long-term period changes in the system for the first time, identifying the period variation due to the
motion on the visual orbit, in addition to some short-term modulation.

Results. We find that the system contains one more component, hence we tread it as a sextuple hierarchical system. The most inner
pair of components consists of an eclipsing binary orbiting around a barycenter on a circular orbit, both components being almost
identical of spectral type about A7. This pair orbits on an eccentric orbit around a barycenter, and the third component orbits with
a period of about 640 days. This motion is reflected in the period variation in the minima times of the eclipsing pair, as well as in
the radial velocities of the primary, secondary, and tertiary components. Moreover, this system orbits around a barycenter with the
distant component resolved interferometrically, whose period is of about 118 years. Two more distant components (4" and 63") are
also probably gravitationally bound to the system. The nodal period of the eclipsing-pair orbit is on the order of only a few centuries,
which makes this system even more interesting for a future prospective detection of changing the depths of minima.

Conclusions. We identify a unique solution of the system 65 UMa, decomposing the individual components and even shifting the
system to higher multiplicity. The study of this kind of multiple can help us to undersiand the origin of stellar sysiems. Besides
65 UMa, only another 11 sextuple systems have been studied.
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ABSTRACT

Aims. We aim to perform the first long-term analysis of the system HS Hya.
Methods. We performed an analysis of the long-term evolution of the light curves of the detached eclipsing system HS Hya. Collecting
all available photometric data since its discovery, the light curves were analyzed with a special focus on the evolution of system’s

inclination.

Results. We find that the system undergoes a rapid change of inclination. Since its discovery until today the system’s inclination
changed by more than 15°. The shape of the light curve changes, and now the eclipses are almost undetectable. The third distant
component of the system is causing the precession of the close orbit, and the nodal period 1s about 631 yr.

Conclusions. New precise observations are desperately needed, preferably this year, because the amplitude of variations is decreasing
rapidly every year. We know only 10 such systems on the whole sky at present.

Key words. binaries: eclipsing — stars: individual: HS Hydrae — stars: fundamental parameters — stars: solar-type

1. Introduction

Eclipsing binaries are astronomical objects of high importance,
especially owing to the possibility of deriving the basic physical
properties of these stars with high precision. This is mostly be-
cause one can easily calculate the individual masses, semimajor
axis, etc. if one knows the inclination of the system and the ra-
dial velocity curves. However, in some systems the plane of the

used the RV results from Popper (1971) and their inclination of
about 85.3°, which yielded a reliable picture of the system.

However, Torres et al. (1997) published a new finding about
HS Hya. The analysis was based on older data from photom-
etry, RVs by Popper, but also Torres and coworker’s own new
RV data, revealing that one more distant component is orbit-
ing around the eclipsing pair. The period of this body is about
190 davs and 1t 1= nrobhably of the spectral tvoe WO Tis lioght
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Ole Romer’s method still on the stage: the study of two bound eclipsing
binaries in quintuple system V994 Her

P. Zasche!* and R. Uhlai®

1 Astronomical Institute, Faculty af Mathematics and Physics, Charles University Prague, V Holefovickdach 2, CZ-180 00 Praha 8, Czech Republic
2 Private Observatory, Pohori 71, CZ-254 01 Jilové u Prahy, Czech Republic

Accepted 2012 December 12. Received 2012 December 11; in original form 2012 October |

ABSTRACT

More than three hundred years ago, Ole Rémer measured the speed of light purely by observing
the periodic shift of the observed eclipse arrival times of Jupiter’s moons arising from the
varying Earth—Jupiter distance. The same method of measuring the periodic modulation of
delays 1z still used in astrophysics. The ideal laboratories for this effect are eclipsing binaries.
The unique system V994 Her consists of two eclipsing binaries orbiting each other. However,
until now it was not certain whether these were gravitationally bound and what their orbital
period was. We show that the system is in fact quintuple and the two eclipsing binaries are
orbiting each other with a period of about 6.3 yr. This analysis was performed only through
studying the periodic modulation of the two periods: during the periastron passage one binary
has an apparently shorter period, while the other one is longer, exactly as required by theory.
Additionally, it was found that both inner eclipsing pairs orbit with slightly eccentric orbits,
undergoing slow apsidal motion with a period of the order of centuries.

Key words: binaries: eclipsing — binaries: visual —stars: fundamental parameters — stars: in-
dividual: V994 Her.

T r
1 INTRODUCTION 2 THE SYSTEM V994 HER

When dealing with eclipsing binaries, we have a few advantages.
First of all, there are currently thousands of eclipsing binaries
known. Moreover, the time baseline of observations for some eclips-
ing binaries 15 more than a century long. Importantly, the observa-

Eclipsing hinaries are ideal astrophysical laboratories, and even af-
ler more than a century of intensive photometric and spectroscopic
monitoring, they still represent the best method by which to deter-
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CzeV283 and CzeV397 - new RR Lyrae stars showing
Blazhko effect

Skarka, M.!; Cagas, P.}

(1) Department of Theoretical Physics and Astrophysics, Faculty of Science, Masarvi University, Kotldarska 2, Brno, Czech Republic, e-mail: maska &
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FRab

photometry

We present discovery of the Blazhko effect 1n two fundamental mode RE. Lyrae vaniables CzeV2E83=USNO-A2.0 0975-17144916 (J2000 {alpha}
=195538° 1. {delta}=+13°43'22.4". Aql) and CzeV397=USNO-A2.0 0975-11853460 (J2000 {alpha}=18"29"43° 3, {delta}=+12°06'39".2", Her),
whose variabilities were unveiled recently (in 2011 and 2012) in the framework of private project dealing with searching for new variables in randomly
chosen fields around known variables. This observation program resulted in discovery of more than a hundred new variable stars (see
http://www.bsobservatory org/results html) among which some interesting cases occurred - e g. a quadruple eclipsing binary system CzeV343 in Auriga

constellation (Cagas & Pejcha 2012).
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Discovery of an SU UMa-type eclipsing cataclysmic
variable star inside the CV ""period gap"
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CV
cataclysmic variables, period gap, period excess
We report the discovery of CzeV404 - eclipsing SU UMa-type cataclysmic vanable star with an orbital period inside the peniod gap. Using

photometric observations taken during 15 nights from June to September 2012 and 8 nights from July to August 2013 we determined an orbital period of
2 ours and superhump period of 2 .50 hours. From the observed period excess, the estimated mass ratio of the system 1s g = 0.30.

Introduction

SU UMa-type cataclysmic variable (CV) stars consists of close pair of a white dwarf (primary) and a main sequence (secondary) star. The secondary star
fills 1ts Roche-lobe, which causes a mass transfer to the primary star, creating an accretion disc (provided the magnetic field of the primary star 1s not

strong enough to prohibit building up of the accretion disc). A hot spot 1s formed on the accretion disc, where the stream of mass from the secondary star "
intersects the disc's outer edge. Thermal instability in the accretion disc causes semi-periodic brightenings (outbursts).
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Zaver

¢ Systematické pozorovani a peclivé zpracovani
vede ke skutecnym objevum a vedeckym
publikacim:

» \/zdy je treba postupovat maximalné skepticky,
stfizlivé a ¢estné zpracovavat veSkera data.
Jen tak dokazeme sami odlisit-pozorovani
skutecnych astronomickych jevu od.artefaktu.

Dékuji za pozornost
Otazky?
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