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zdroje dat, cas
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Astronomie — véda zalozena na datech a jejich analyze

Zdroje dat:

/

% vlastni pozorovani (fotometricka, spektroskopicka, interferometricka,
polarimetrické aj.) — pozorovatell (alespofi téch profesionalnich) UbWé
duvody — pohodlnost, robotické dalekohledy, prehlidky

/

% data z publikaci, literatury

/

¢ archivy prehlidkovych projekttl — minulych i aktivnich

= > astronom musi umét;
1. hledat data v literature a archivech

2. ziskana data korektné zpracovat!

Predmét naseho studia — zmény jasnosti proménnych hvézd (svételné krivky)

u periodicky proménnych — svételnou kfivku nahrazuje fazova kfivka



Svételna kfivka - zavislost hvézdné velikosti/jasnosti/toku na ¢ase (JD)

Light curve for: 1ISWASP J123300 28+264258 3
JD_REF: 2453005.5
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Fazova kiivka (pouze pro periodicky proménné) - zavislost hvézdné velikosti na fazi
zakladni okamzik M, perioda P
pocet period/cykll od M, — epocha E
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Nutny predpoklad pro spravnou konstrukci svételné nebo fazové krivky?

spravné svételné elementy, spravny Cas pozorovani!

- presny a korektni Casovy udaj je stezejni znacka
kazdeho méreni proménné hvézdy
- Casoveé udaje - prakticky v kazdeé publikaci, ale
mnohde zavazné chyby:
e Vv Casovych udajich
e Ve zpracovani
e Vv praci s Casovymi udaiji

—> seznameni se s mérenim ¢asu
a uzitim ¢asovych udaju je nezbyinée




Pripomenuti: jednotky ¢asu

sekunda - zakladni jednotka Casu v Sl (znacCka s)
zakon 152/2021 Sb.

(sekunda i dalsi jednotky SI — nova definice plati od 20.5.2020) HODINY

A1 ‘ Iy

vedlejSi jednotky SI: minuta -1 min=60s
hodina - 1 h =60 min=3600 s
den-1d=24h=86400s

ale existuji i jiné délky minuty, hodiny, dne! QUL D

minuta— 59 -61s
hodina — 45 min, 50 min (vyucCovaci)
den — rozdily v pocitani (odchylky v hodinach - v minulosti),
ale také polarni den ©
odvozeno z rotace Zemeé — neni stala!
- hvézdny den
- slunecni den

pUlnocni slunce

stfedni juliansky rok 1 a; = 365,25 dne = 3,155 76 x 10’ s
(dle IAU - v astronomii a astrofyzice)



Mérfeni ¢asu

Pfesnost méieni ¢asu
- v r. 2011 dosazena presnost méreni 1 sekunda za 32 miliard let
(= relativni pfesnost 4 x 1019)
- od vynalezu hodin zlepSeni o 16 radu!
- Hinckley et al. (Science 2013) — nejpfesné;jsi hodiny, nestabilita10-18
béhem 7 h, ytterbium - laboratorni
- National Institute of Standards and Technology (NIST) — NIST-F2 — presnost
chodu do 1s po 300 mil. let

I

méreni ¢asu a kmitoCtu patfri dnes
k nejpfesnéjSim méfenim vubec

Umime s tak presnymi udaji pracovat?!



Den
dnes - 1d =24 hodin = 1440 min = 86400 s, vedlejSi jednotka Sl

drive — Cas denni, noCni a soumrak
cas denni délen na 10 Casti + 2 na ranni a vecCerni soumrak, noCni nékdy
také na 12 dilt (Egypt)
puvod nejasny:
* rozdéleni hvézdné oblohy pomoci jasnych hvézd u ekliptiky
» tehdy oblibena dvanactkova soustava
o 12 ¢lanku prstl (bez palce)

pocitani hodin béhem dnu
- starovék, stfedovék — od vychodu Slunce (poledne — konec 6. hodiny)
- italsky (do pol. 18. st.), Cesky (do 17. st.) system — od veCera (zapadu
Slunce, soumraku) - den 24 hodin; poledne dle ro€ni doby
napf. v 15 hod nebo az v 19 hod.
- stfedoveéky islamsky system — od vecerniho soumraku
- némecky systém — od pulnoci

=> pozor na ¢asove udaje v historickych kronikach!



Casy mistni
= Cas platny pro zemepisny polednik, na némz se nachazime
rozdil mistnich ¢ast = rozdil zemépisnych délek (onéch dvou mist),

mista vychodné od nas maji vétsi mistni Cas (Slunce tam kulminuje dfive),
mista polozena zapadné maji mistni Cas mensi nez my

Casy pasmové

konec 19. stoleti - systém mnoha mistnich ¢aslt neprakticky => cestovani
(zejména po zeleznici) si vynutilo Casy pasmove - Zeme rozdélena podél
polednikd na 24 pasu, kazdy 15° zemépisné délky, v kazdém stejny
pasmovy cas

1884 Cas v pasmu podél greenwichskeého poledniku - zakladni, tzv. svetovy

Odchylky:

- ob&as neni striktné dodrzovana hranice pasu

- letni €as - o hodinu pfedbiha ¢as pasmovy (letni Cas = Cas pasma
leziciho vychodné).

- zimni &as — nejde o nas ¢as v zimé&! v zimé je v CR normalni
pasmovy Cas; jde o Cas v pasmu lezicim zapadné od
nas (prakticky se nepouziva)
zakon 212/1946 Sb.



Casova pasma

the nafion’s raliroads. Delsgates were
s unifarm Eme sysism to govem

zaver pro pozorovatele:
udavat Casy zasadné v jednotném standardu, nabizi
se svétovy cas!



Casy v astronomii

nerovnomerné
svazane s rotaci Zemé - Cas slunecni, hvezdny
- dfive z méfeni prichodu hvézd meridianem;
- dnes VLBI pozorovani vzdalenych kvasaru (pfesnost us) =>
=> detekce nepravidelnosti v rotaci Zeme
odvozené z obéhu Zeme kolem Slunce - Cas efemeridovy (ET)

rovhomerné
Cas atomovy (International Atomic Time, TAI) — €as atomovych hodin

Variabllity of Earth's Rotation: (Length of Day - 86400 seconds)

Excess of the length of day

“\I

vl
ey
ms

Millis
=




Julianska perioda — Joseph Justus Scaliger

— 1583 De emendatione temporum
(rok po gregorianské reformé julianského kalendare)

"Joseph Scaliger

15 (indikce) x 19 (Metonuv cyklus) x 28 (slunecni cyklus) = 7980 let

zminka uz r. 1086 u biskupa z Herefordu Roberta Losingy (,velky
cyklus — magnum ciclum®) (Reese et al, 1990)

pocCatek pocitani od 1. ledna roku 4713 pf. n. I.

(postup Scaligera — Reese et al., 1981, Amer. J. of Phys. 49, 658)

proC julianska?
Casto — podle otce Josepha Scaligera — Julius Ceasar Scaliger, ale
sam Joseph Scaliger psal:
,<Julianum vocauimus: quia ad annum Julianum dumtaxat accomodata est"

= ,0znacujeme Julianska, protoze vyhovuje Julianskému roku” (roku z
Julidnského kalendare Julia Cesara)



Julianské datovani (Julian day number)

John Herschel - Outlines of Astronomy, 1849

CHRONOLOGICAL ERAS. 595
pocatek: Intervals in Days between the Commencement of the Julian Period,
AT v and that of some other remarkable chronological and astrenomi-
pondéli 1. ledna 4713 pf.n.l. f Che
. cal Eras.
12 hod v Alexandrii ; .
|
o l.'f
. Mames by which the Era i wually cited nf:;Er:[r rﬁuﬁﬂ al‘n;%:}:ﬁl mﬁ",‘rl
1884 — definice nultého poledniku S g |
v s Julian Epochs. Diules,
— pocCatek dne — poledne
. Julian period - - - -| Jan.1. [B.C. 4718 1 0
V GreenW|Ch Creation of the world, {Usher} - =i (Jam, 1.} 4004 710 a58 063
( ,
Era of the Deluge mbnulhmnu |
Kuschinr) - - =| Fab. 18. 8102 | 1612 BER, 466
. . . ! llEhttu fv:]h u GumEuhtlun - = = (Jan 1.) 2348 | 2866 B3, 81T
— 71t Emmo ruhiam (5ir H. Nicholas) = - Uet 1, 2016 | 2609 UEL,T18
1890 prvnl VyUZItI JDv praXI J EEEIT’UG}IGI] t.rr_fsl'my, {dlt:%] " - - J‘:;]} ]12 il?; g-ﬁh‘!ﬂ 1,289,160
I o Y S ediention of Salomon's Temple - = (May 1.) 0 G0y | 1,850,815
studium promennych hvezd /iglyll:;plmlaf mean ‘Poch in ge:?un]ll] use) J;Llulfi ;ﬂ ;;g gggi 11:435,;73
: : uilding of Bome (Varronian epoch, U.c. ) Apn 446,50
E- Ch Pleerlng i%lm of nbn}maj{ir- - - glh 20. v47 | B80T l,-HE:ﬂ.'LE
: etonic cycle (Astronomical e Dch] - | July 15. 432 | 4283 | 1,563,831
(AnHar 18, 285, Appendix) | Callippic cycle Do, (Biot) PO June 26, 330 | 4384 | 1,509,608
I'hilippic era, or ern of Philip Aridmens - | Nov. 12, 324 | 4300 | 1,603,398
; Ern of the Selucidm - = = =i Ol 313 | 4402 | 1,607,739
Cemsarean era of Antioch - - -] Sept. 1, 49 | 46656 | 1,703,770
Julian reformation of thﬂ Calendar -} Jan. 1. 45 | 4068 | 1,704,987
Spanish era - - - =  -| Jan. 1. 38 | 4678 | 1,707,544
Actian ¢ra in Romeo - - - < Jam 1 80 | 4684 11,710,466
Actian em of Alexandria - - - Aug. 29, 30 | 4684 ' 1.710.704
Yulgar or Dionysian era - - Jun. 1, [ADe 1| 4714 1,721,424
Erm of Diccletian - - - | Ang. 29, Q84 | 4007 1,825,080
Hejira (astronomiecal epoch, new mm] - | July 15. 622 | 5336 | 1,945 430
Era of Yezdegird - - - | June 16. 683 | bd4bh | 1,952,063
Gelalman era (Sir H. Nichulﬂ.s} - March 14, 1079 | o7e2 |2 115,285
Last day of Old Style, {Catholic nltiuns] Oct. 4. 1682 | 6206 | 2,200,160
Last day of Old Style in England - -] Sept. 2. 1762 | 6465 | 2,361,221
Gregorian Epochs. (Fregorian
Dates.
New Style in Catholic nations - « | Oct. 15, 1582 6206 | 2,200,161
Ditto in England - - - | Sept. 14. | 1762 | 6466 | 2,361,222
{ Commencement of the 19th century. | |




Terminologie

referencni ramec (reference frame) — vztahuje se ke geometrické poloze,
Z niz je Cas mérfen => rlzné RF se liSi o LTT (light-travel time) mezi nimi

¢asovy standard (time standard) — vztahuje se ke zpusobu chodu urcitych hodin
a jejich nulového bodu definovaného mezinarodnimi standardy

Casova znacka (time stamp) — kombinace RF a ¢asového standardu, definuje
casovou presnost udalosti

dva zakladni zdroje neurcitosti v Casovani v astrofyzice:

« samotna astrofyzikalni data charakterizujici sledovany jev —problematicka,
neodpovida presnosti Casove znacCky
« Casova znacCka, s jejiz pomoci jev citujeme;
- stabilni po dlouhou dobu;
- Jasné vsem, jak ji bylo dosazeno;
- pfesnost Casové znacky — predpokladana



Presny Cas v astronomii
presnost Casove znaCky ma byt vyrazné lepSi nez nejistota dat samotnych!!!

konkrétni situace:
napf. exoplanety — pouzivany JD, GJD, HJD, BJD,
ale
1. Casto v nejasnych nebo nespecifikovanych ¢asovych
standardech
2. nejCastéjiv UTC ®
neni kontinualni!

Spravna Casova znacka/udaj: 1
S

BJD;pg = JDy7c +ARg +AC o

JD1c — Julianské datum v UTC (Coordinated Universal Time),

AR - R@merovo zpozdéni — korekce na kone¢nou rychlost svétla a pohyb Zemé kolem Slunce,
AC & - korekce hodin - podle toho, z jakého ¢asového standardu je JD odvozeno,

AS & - Shapirovo zpozdéni — relat. efekt pfi prichodu svétla kolem hmotného objektu,

AE 4 - Einsteinovo zpozdéni — korekce dana pohybem pozorovatele

Cas prichodu signalu napr. JD ;¢ vzdy uvadéet k BJDgp



Casové standardy

JD muze byt vyjadfeno v mnoha Casovych standardech, ale vétSinou bohuzel jen
implicitné => nelze srovnavat BJD x HJD bez znalosti pouzitého standardu

. GMT o

=+ — Observatory
. UT 1 Greenwich
« UTO |
e UT1
e UT2
o TAI
« UTC
. TT(TAI)
« TT(BIMP)
« TT, TDT
« TDB
« TCB

BRITIEH TARD

TWE FEET




Casové standardy 1

GMT (Greenwich Mean Time) - zakladem stfedni slunecni ¢as v Greenwichi
1847 prijat na britskych ostrovech zelezniCni spoleCnosti Railway Clearing
House ("railway time,)); v r. 1880 prijat oficialné pro Velkou Britanii
1884 — Grenwichsky polednik nultym polednikem

UT (Universal Time) - nastupce GMT, termin UT zaveden roku 1928 (zména

definice pocatku astronomického dne od 1.1.1925);
dnes nepresny termin, vice variant

* UTO - rotaCni Cas pro konkrétni misto pozorovani, prepocCitany pomoci
znamé zemeépisneé délky na Greenwichsky polednik

* UT1 - opravou Casu UTO o vliv pohybu polt na zemépisnou délku mista
pozorovani. UT1 - v dany okamzik stejné na celé Zemi; £3 ms/den
* UT1R je vyhlazena verze UT1, ze které jsou odfiltrovany kratkodobé
odchylky s periodou pod 35 dni, takze UT1R je plynulejSi nez UT1

* UT2 moc se nepouziva; UT1 opravené o sezonni variace v rychlosti
rotace Zemé

* UTC (Coordinated Universal Time) je mezinarodni standard, zaklad pro
obCanské méreni Casu a Casova pasma; hodiny v PC pfes Network
Time Protocol (NTP) server => pouzity u vétSiny pozorovatelu
atomoveé hodiny, ale maximalné +0,9 sekundy od UT1
tzv. pfestupné sekundy (37 s), kazdych 6 mésicu => neni kontinualni!
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Casové standardy 2

TAI (International Atomic Time) — atomové hodiny, 1 s =“9,192,631,770 periods
of the radiation corresponding to the transition between the two hyperfine levels of the
ground state of the caesium 133 atom,” — viz Rezoluce 1 z 13. Conférence
Générale des Poids et Mesures (CGPM) v 1967, vychazi z tzv. efemeridove
Casové sekundy definované jako 1/31,556,925.9747 tropického roku

pro 1. leden 1900 ve 12 hodin;

TAI zaklad pro fadu jinych ¢asovych standardu, ale i pro napf. Sloan Digital
Sky Survey.

TT(TAI) (Terrestrial Time) — stejny chod jako TAI, jen posun o0 32.184 s;
dlivod navaznost na efemeridovy Cas (ET).

TT(BIPM) — pfesnéjSi verze TT(TAIl); BIPM = The International Bureau of Weights
and Measures ; soucCasny rozdil mezi TT(TAl) a TT(BIPM) - 30 us

TT (Terrestrial Time) — nékdy Terrestrial Dynamical Time (TDT), muze znamenat
TT(TAI) nebo TT(BIPM),
bézné se nerozliSuje, ale pro presnost lepSi nez 30 us je nutny TT(BIMP)



TDB (Barycentric Dynamical Time) — opravuje TT o relat. efekty na barycentrum
Slunecni soustavy; korekce TT -> TDB jen sérii aproximaci (Irwin &
Fukushima 1999); period. rozdily az 3,4 ms/rok. IAU Resolution B3 (2006)
sjednoceno s JPL Ephemeris Time, T,,,= Coordinate Time (CT) v JPL
efemeridach objektd Sluneéni soustavy.

TCB (Barycentric Coordinate Time) — fyzikalné a matematicky ekvivalentni
k TDB, jak bylo definovano v r. 2006 (Standish 1998); liSi jen posunem
a rychlosti cca 0.5 s/rok (kvuli asové dilataci ¢asu v gravitacnim potencialu
Slunce). TDB = TCB (k TAI 1. ledna 1977) — 2010 odchylka cca 16 s

Korekce z UTC na TDB
AC =N+ 32.184s + (TDB - TT)

N — pocet pfestupnych sekund

BJ DTDB_ HJ D'I'DB (SEC)

1970 1980 1990 2000 2010
Year



Cenny zdroj informaci o ¢ase

Eastman, Jason; Siverd, Robert; Gaudi, B. Scott
(The Ohio State University, Columbus):
Achieving Better Than 1 Minute Accuracy in the Heliocentric

and Barycentric Julian Dates
http://adsabs.harvard.edu/abs/2010PASP..122..935E

http://astroutils.astronomy.ohio-state.edu/time/

Online aplety + zdrojové kody (IDL)

« UTC2BJD - UTC -> BJDvVv TDB

« BJD2UTC-BJD v TDB -> UTC

* HID2BJD - HID v TT nebo TDB -> BJD v TDB



http://adsabs.harvard.edu/abs/2010PASP..122..935E
http://astroutils.astronomy.ohio-state.edu/time/

Zdroje dat

% vlastni pozorovani (fotometricka, spektroskopicka, interferometricka,
polarimetricka aj.)

+ data z publikaci, literatury

¢ archivy prehlidkovych projektu




Viastni meéreni

dbat na presny €as v PC — Atom time, Stratum n+1, Dimension 4, About

time, Atomic Time, Tardis ...

https://www.idnes.cz/technet/software/presny-cas-na-vase-pc-snadno-a-rychle.A050509 164413 software dvr

https://www.raymond.cc/blog/auto-sync-pc-clock-on-windows-startup/

https://www.groovypost.com/howto/synchronize-clock-windows-10-with-internet-atomic-time/

Casy zapisovat zasadné v UTC
pfi publikaci vzdy uvadét Casovy standard — napf. HID ¢

casy publikovat v BJDgp!!!

http://astroutils.astronomy.ohio-state.edu/time/



https://www.idnes.cz/technet/software/presny-cas-na-vase-pc-snadno-a-rychle.A050509_164413_software_dvr
https://www.raymond.cc/blog/auto-sync-pc-clock-on-windows-startup/
https://www.groovypost.com/howto/synchronize-clock-windows-10-with-internet-atomic-time/
http://astroutils.astronomy.ohio-state.edu/time/
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1 . Object query : RW Com Darel 1.22
Zd rOJ e . 2014.10.03CEST15:13:54

Available data : Basic data + Identifiers » Plot & images * Bibliography * Measurements * External archives + Notes * Annotations

« ADS .
Basic data :
http://adsabs_harvard_edu/abstract service.htm| V* RW Com -- Eclipsing binary of W UMa type (contact query around | with radius 2

binary) arcmin

L SI M BAD Other object types: WU* () ,PM® () ,* (HIC,HIP,NSVS,TYC,Wolf) ,V*
(V*,AN,ROTSE1) , SB¥* (SBCY) , IR (2MASS) , X (RX)

12 33 ©0.28388 +26 42 58.3782 ( Optical ) [ 3@.80 18.35

@ ] A 2007A8A...474..653V

http://simbad.u-strasbq.fr/simbad/ FKS coord (ep=12000 eq=2000): 700,10, 707 G2,y 2% ¢ riest ) [ 20,00 2022 9 ]

FK4 coord (ep:qusﬂ eq:I‘)Sﬂ): 12 3@ 31.67 +26 59 32.7 ( Optical ) [ 178.18 106.10 @ ]
« WoS

Interactive AladinLite view

ICRS coord. (ep=J2000) :

A 2007A8A...474..653V

Gl cord. (ep-12000: 117 cxae .70  optical ) [ 3080 1835 0 )8

Proper motions mas/yr [error ellipse]: -127.0@ -36.27 [3.51 2.09 @] A 2087A8A...474..653V

Radial velocity / Redshift / ¢z : V(km/s) -53.00 [1.15] / z(~) -©.8@0177 [0.000004] / cz
-53.00 [1.15]  (~) B 2003MNRAS.357..4978

http://apps.webofknowledge.com/ Parallaxes mas: T © © s © oss © (o5 v

Spectral type: GBe D 1985AJ.....906..109M
Fluxes (5) : B 12.33 [0.22] D 2008A&A...355L..27H
. V 11.25 [@.09] D 2000A8A...355L..27H
aJ . 1 9.795 [8.928] C 2003yCat.2246....0C

H 9.249 [0.034] C 2003vCat.2246....0C
K 9.177 [@.820] C 2003yCat.2246....0C
Identifiers (11) :

e
poznal | |ky V* RW Com HIP 61243 ROTSE1 1123300.30+264258.3 IYC 1991-1724-1
AN 33.1923 2MASS 112330028+2642582 BX J123301.44264255 Wolf 423

HIC 61243 NSVS 7622769 SBC9 728

1. starSi a azbukou psané Clanky nemusi byt

Plots and
dostupné v elektronické podobé! fmages e | = j 1\9 %
2. Ctéte pozorné - zvyklosti, jak uvadét Casy, o o e

hv&zdné velikosti, chyby, fotometrické filtry aj. rcus 1
se s ¢asem méni!

References (123 between 1850 and 2014) display

Simbad bibliographic survey began in 1950 for stars (at least bright stars) and in 1983 for all ather objects (outside the

3. zkontrolujte zda byla aplikovana Tfef 00 ety .
. . , . from: |1850 to: $currentYear
heliocentricka korekce a pokud ano, jak byla . N _ |
ort reference summaries by : (not exhaustive, gxplanation here)
S pOéte na ! Date | | TitleJAbstract|Keyword | | In table
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Archivni pozorovani

historicka méreni v principu dostupna, ale ob¢as podivna:
- nizka kvalita,
- hrubé chyby,
- zahadné cCasy,
- nejasnosti kolem filtra,

mohou byt dostupna jen ve formé tabulky na papife nebo dokonce jen jako
obrazek ®

Obcas nejsou k dispozici puvodni pozorovani (odhady nebo méfeni) — jen napf.
okamziky extrému svételné kfivky — neni zfejmé, jak se k nim dospélo;
degradace, vaha se snizuje o rad!

Kazdé (historické) pozorovani je cenné!

Nelze vSechny a priori odmitnout - po dikladné analyze, napf. pomoci
zdokonalujicich se modeld hvézdné proménnosti Ize data postupné
homogenizovat a pouzit

Archivy dat — zejména vysledky prehlidkovych projektu, ale i soukromé databaze



Piebirani dat z jinych zdroju

obecné zasady:

- pozor na formaty Casu!, zpravidla ma kazda prehlidka jiny Casovy ramec
a pouziva jiny casovy standard

- test, zda byl objekt nad obzorem

- obezfetnost zejména u druzicovych mereni — OMC a.

Priklady - odstrasuijici:

¢ jistd druzice — vyborna fotometricka méreni, Casy s pfesnosti na zlomky
sekundy pocitané od Casu t, x problém?
hodnota t, - nikdo si nezapsal ®

% rusky astronom: ... the shift in phase (about 0.31) is connected with that
the Kislovodsk data were obtained in a local JD scale where zero corresponds to
JD at 2000.0 (as | have thought). As far as | suspect, the zero point was taken as
Dec.31, 1999, UT=12h, so the correct date of the main minimum is 2455262.2459
(but not .7459!)
... There is a misprint in data presented in table: starting from 17.03.10 up to the
end all JD have to be reduced by 10 days

dalSi mail: | was speaking with my photometric colleagues from Kislovodsk. They
have found a mistake in the zero-point of their lokal JD scale which is equal
namely to 0.5 days. .........



Prehlidkové projekty:

historicke — fotografické
« National Geographic Society
— Palomar Observatory Sky Survey
(NGS-POSYS)
« Harvard Plate collection

 Moskva

* Pulkovo

e Sonneberg
« Asiago

dnes — proces prevodu do digitalni
podoby, napfr. project DASCH




Soucasné prehlidkove projekty

Rozdéleni podle sledované Casti spektra
o Optické
* InfraCervené
» Radiové
« Gama
* Multispektralni

Rozdéleni podle umisténi pfistroju

e Pozemské
e Druzicové

Nas zdjem - zejména fotometricka data z dostupnych zdroju!



Druzicoveé fotometrické prehlidky

* Hipparcos — cela hvezdna obloha, obor H,,, + podpora Tycho katalog (B,V)
https://www.cosmos.esa.int/web/hipparcos

« OMC Integral — cela hv. obloha, obor V https:/sdc.cab.inta-csic.es/omc/index.jsp

« MOST -dlouhodobé sledovani peclivé vybranych objektd (hvézdy sluneéniho
typu, podtrpaslici, roAp, WR hvézdy, soustavy s exoplanetami)
http://most.astro.ubc.ca/

e COROT - FOV 2.7° by 3.05°, 2 pole (Ser, Mon)  http://idoc-corot.ias.u-psud.fr/

« KEPLER - pole Cyg-Lyr, mise K2 http://kepler.nasa.gov, http:/keplerscience.arc.nasa.gov
 Chandra - rtg. satelit, 827 prom. hvézd http:/cxc.harvard.edu/vguide/index.php

* GAIA - http://sci.esa.int/science-e/www/areal/index.cfm?fareaid=26

e BRITE — Kanada, Polsko, Rakousko — sada nanosatelit
http://www.brite-constellation.at/

 WISE (Wide-field Infrared Survey Explorer) - hitp://wise.ssl.berkeley.edu/
 TESS (Transiting Exoplanet Survey Satellite) - https://tess.gsfc.nasa.gov/
« HST — Hubble Catalogue of Variables https:/arxiv.org/abs/1909.10757

a dalsi


https://www.cosmos.esa.int/web/hipparcos
https://sdc.cab.inta-csic.es/omc/index.jsp
http://most.astro.ubc.ca/
http://idoc-corot.ias.u-psud.fr/
http://kepler.nasa.gov/
http://keplerscience.arc.nasa.gov/
http://cxc.harvard.edu/vguide/index.php
http://sci.esa.int/science-e/www/area/index.cfm?fareaid=26
http://www.brite-constellation.at/
http://wise.ssl.berkeley.edu/
https://tess.gsfc.nasa.gov/
https://arxiv.org/abs/1909.10757

OMC Archive

Not logged in

Object ID: Reset

Examples: I0OMC 2677000065, IOMC 26770000%, V1011 Cyg

Object list: Object type: [[Blue object] Blue object

[Composite object] Association of Stars
[Composite object] Cataclysmic Var. AM Her type
[Composite object] Cataclysmic Var. DQ Her type
[Composite object] Cataclysmic Variable Star

e [Composite object] Cluster of Galaxies

||

File: | Vybrat soubor | Soubor nevybran Magnitude range: I <V < I

Position: R.A.: | Dec: | Radius (arcmin): I
Date: From: | | E|| |E|To: | | E|| |Z|

Time binnfpg: |10 minutes |Z| Centroid method: © Brightest pixel @ Source coordinates
Target type: ﬂ - points: Only light curves with |1 points or more.

Avoid scientific targets with NULL priority: @ €XPOZICNi Casy jsou fadové minuty, kazdy snimek

ma jiny; uvadi se jen zaCatek expozice

] | 5] i
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Pozemské fotometrické prehlidky

e ASAS - http://www.astrouw.edu.pl/asas/

 OGLE - http://ogle.astrouw.edu.pl/

e MACHO - http://wwwmacho.anu.edu.au/Data/MachoData.html

e EROS - http://eros.in2p3.fr/

e ROTSE (NSVS) - http://www.rotse.net/, http://skydot.lanl.gov/nsvs/nsvs.php

e SuperWASP - http://wasp.cerit-sc.cz/form

e APASS - http://www.aavso.org/apass

e SDSS - http://www.sdss3.org

e (Catalina (CRTS) - http://crts.caltech.edu/

e 2MASS - http://www.ipac.caltech.edu/2mass/

e LINEAR — (https://astroweb.lanl.gov/lineardb/),
https://Il.mit.edu/mission/space/linear/

e Stardial - http://stardial.astro.illinois.edu/

 HATNet - http://www.hatnet.org/

e Pijof the sky - http://grb.fuw.edu.pl/

e MASCARA - http://mascaral.strw.leidenuniv.nl/

e Pan-STARRS — http://pan-starrs.ifa.hawaii.edu/

e ASAS-SN - http://www.astronomy.ohio-state.edu/~assassin/index.shtml

e Evryscope - http://evryscope.astro.unc.edu/

a dalsi

budované - Cipy pres radové Gpx! — LSST - http://www.lIsst.org/
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http://www.hatnet.org/
http://grb.fuw.edu.pl/
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ASAS All Star Catalogue

Main
News

Highlights

S HJD-2450000

Catalogues
ACVS /variables
AASC / photometry
Sky Atlas
Kepler FOV
Download Data
View Alerts
Star of the Month

Information: Source:
Credit © V-band (ASAS-3)
Status @ I-band (ASAS-2)
Papers
History To access photometric data enter object ID's (one per line) in the area above. Valid identifications are:
Other: RAfh] DEC[deg]
Ga]ler.v for example: 5.45 -81.5 or 5:26:50,-81:35:12
T ASASID
Contact for example: 052650-8135.2
GCVSID
Visitors so far: 86993. for example: XX Dor

All stars within » arcsecs from center, having more than N measurements will be listed. To obtain object's light curve, click on its listed ID.

For more information on the catalogues go to the Catalogues section.

ASAS # of frames distribution

BOO+
700
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SuperWASP

Wide Angle Search for Planets (Wikipedia, Home page) database contains 17,960 328 objects.

Hosted by CERIT Scientific Cloud, Institute of Computer Science, on behalf of Department of Theoretical Physics and Astrophysics, Faculty of Science,

Masaryk University, Brno, Czech Republic

Position: e
Object ID: (name for Sesame name resoclver)
or
R.A.: (0.0-360.0 arc degree or 00:00:00.0-24:00:00.0 hours)
Declination: (-90.0 to +90.0 arc degree or [+/-]Jdd:mm:ss.sss arc degree)
Filter objects:
Radius: 1| | deg v

Magnitude range: <V=<

Only nearest | 10 | aobjects. I
0 01 02

Only objects with at least 1| points

Search

Contact: support@cerit-sc.cz
WASP Data Acknowledgement

If you make use of data from this archive, please include the following acknowledgement:

Number of =

This paper makes use of data from the DR1 of the WASP data (Butters et al. 2010) as provided by the WASP consorti
and the computing and storage facilities at the CERIT Scientific Cloud, reg. no. CZ.1.05/3.2.00/03.0144
which is operated by Masaryk University, Czech Republic.

TMID (s) — stfed expozice v sekundach od JD_REF
TMID=((HJD-JD_REF)*86400)

S
Ceritl

scientific cloud




Northern Sky Variability Survey

Before you start:
Cone search radius is limited to 120 arc minutes.
Output is abways trimmed to 5000 rows.

Queries other than s=lect are ignored

Selected flags reject measurements with certain known problems

(relevant only for light curve viewing)

Cone Search Sextractor flags:

Radius is in arc minutes. Format for coordinates is NEIGHBORS

sexagesimal hours or decimal degrees: ([+-]100:00:00.0 BLENDED

0.0) ¥| SATURATED
ATEDGE

RA 1:30:0.0 APTNCOMPL

DEC  85:00:00.0 ISINCOMPL
DBMEMOVER

fadem (10 EXMEMOVE

o ] (] |t |

Photometric

correction flags:
NOCORR
PATCH
LONPTS
HISCAT
HICORER
HISIGCORR
RADECFLIP

Reload the page to restore standard flags

| Submit Query | | Reset |

Put your select query here:

sxlsct * from object limic 1

Submit Query |

c¢as meéreni - 2453250

MJD-50000

1282.418683 => 2451282.9186

Tk

Search for short opfi¢al transients



ASAS 193727+2155.5
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BS Vul

Astronomical Journal 144, 37 (2012) ~
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UX CO m (data z SWASP)

promeénna perioda,
zmena tvaru svételné krivky,
na rozhrani snimku => nékolik méreni v témze okamziku, ale rizné kalibrace

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 IR} 1



proc¢ to vsechno?

dlouhodobé studie
napf. zmeny periody, TTV, O-C — dnes zmény men
nez 1 min! => nutnost vétsi pozornosti k presnosti

Casovych znacek!

4

S

’

Kepler Telescope Data of Planet b Transiting KOI-872

Star's Brightness

MINUTES LATE

X0-1 TRANSIT TIMING VARIATION

-0.2 0.0 0.2

Transit Timing Variations

16
HJDo = 3887.74742

14 9~ Period = 3.84150381

2004 I 2002 l

2006 |

2007 I

2008 |

PPk = 1.54 + 0.72 min
Phase = 45331

Period = 350 days
Red'd Chi-50r = 1.04
M=97,v2011.05.23
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kladny priklad:

Potter, S. B. et al.: Possible detection of two giant extrasolar planets
orbiting the eclipsing polar UZ Fornacis

http://adsabs.harvard.edu/abs/2011MNRAS.416.2202P
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http://adsabs.harvard.edu/abs/2011MNRAS.416.2202P

Archive of measurements of periodic variable stars

(AMPER

SIGN IN
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