(g) 0814+73
9 9

'.‘\?’i“ ’ﬂ'* i
A mw‘vn g

15 Lttt et r vt brrrrrrr e b r e r gt rn bt rr it 15

2449000 2449200 2449400 g 49600 2449800 2450000
(h) 2138+43
7 7

, n
| o
; =
B (WP
!';.ﬂ' Mﬂ& M
~ - . 13
Lttty by b r b r e bty c e
2449500 2449600 2449700 2449800 2449900 2450000
(D 1921+50
S 5
6 | W{‘ H h' s 6
& o} '1:‘*"‘""-._.9?/ ; i
7“?%} & of " =
] -.:5; :fl ‘b J.' " g ;; ‘-m 3 l: ﬁ -
a % - ~
B — \;' a&h ‘\’f ] MM"-_' ;.ﬁ.l: -&&* : -—- B
-~ 7 '{ﬁ-"‘ ?-5. M l* P e B s




Casové fady

posloupnost uspofadanych dvojic, resp. trojic {t;, y;, w;}

vaha x nejistota méfeni w, = 2

proménné hvézdy:
e periodické
- idealni - (takfka) Zadné zmény tvaru kfivek mezi cykly,
- komplikace — pres pravidelné zmény se prekladaji trendy,
aperidické zmény nebo zmény s jinou periodou
» polopravidelné,
e neperiodicke,
* slozené — kombinace (a)periodickych déju.

nejsledovanéjSi — fotometrické zmény, ale mozné i zmény jinych veli€in (radialnich
rychlosti, intenzity magnetického pole, intenzity spektralnich €ar, ekvivalentnich
Sifek spektralnich €ar, polarizace apod.)

» svetelna kfivka

» kfivka radialnich rychlosti

e zmény intenzity spektralnich Car
* indukce magnetického pole

e polarizace



Periodicita proménnosti

popisneé veliciny:
P - perioda proménnosti
v - frekvence, v=1/P
® - Uhlova rychlost, ® =2nv =2n/P

A - amplituda svételnych zmeén

tvar i amplituda svételnych krivek konstantni x perioda P(t) funkci Casu

priCiny zmén periody — zména geometrické konfigurace, zmény ve hvézde,
pritomnost dalSich téles v soustavé ... => periodova analyza

analyza pfri€in zmeén,
modely zmén — fenomenologické (matematicke), fyzikalni,

stanoveni periody,
popis chovani objektu v minulosti x predpovéd pro budoucnost



Popis stavu periodicky proménné hvézdy:

funkce Casu — faze ¢(t), epocha E(t)

E(t) - neklesajici schodovita funkce;
pocet cyklu zvoleného okamziku t = M,

E(t) = floor lt—;\/lo]

@(t) - pilovitad funkce; obor hodnot (0; 1);
uziti: sestrojeni fazove krivky

t—MO]
P

o(t) = frac|
P(E) — okamzita perioda
I(t) = E(t) + o(t) - fazova funkce
= E(t) = floor[9(8)]; ¢ (¢) = frac[d(0)]

fAzova fce — monoténné rostouci, hladka
prot =M, 9(t) =0

0,9, E

0,0, E

12

P(E)

10

0 2 4 6 8 10
time [au]

12

101




Sveételna krivka

zavislost hvézdné velikosti [mag, mmag], jasnosti [OS], intenzity na ¢ase (JD)

osay-—m, Am i
relativni hvézdna velikost ~ Am = —2.5 log]— (V-C), (C-C1) ...
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sveételna krivka — cela perioda behem jedné noci nebo jeji Casti — napf.
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Method et rar

Bootstrapping:
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http://var2.astro.cz/obslog.php?obs_id=1192310454&projekt=%25&star=V1010%20Oph&lang=cz&shv=Oph
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relative flux

# | HID mid (2400000 +) | Epoch | O-C {d}) | D (min) Depth (mmag) |band |DQ |LC Author & REFEREMCE changed *
20 56645.2821 | 402 -0.0097 | 175.8 +/- 4.4 |19.8 +/- 1 Clear |3 . Marino G. 2014-01-09
+/- 0.00122 | TRESCA

19 56634.32449| 359 -0.0088 | 170.6 +/- 3.5 | 23.2 +/- 1 Clear |3 . . Scaggiante F., Zardin D. 2014-01-07
+/- 0.00099 TRESCA

18 56630.67041 | 358 -0.0100 | 173.3 +/- 6 24.4 +/- 2.7 Clear |3
+/- 0.0016

Benni P. 2013-12-05
TRESCA

17 56627.02189| 397 -0.0057 | 172.8 +/- 3.7 |20.4 +f- 1.3 R 3 ! . 'F Karavaev Y., Loginovskaj A. 2014-01-07

+/- 0.00118 TRESCA
15 56623.36751| 396 | -0.0073 | 171 +/- 3.1 22.2 +/-0.8 Clear |3 Scaggiante F., Zardin D. 2013-12-05
+/- 0.00087 TRESCA
15 56601.45042| 350 | -0.0074 | 170.3 +/- 1.7 | 20.9 +/- 0.5 Clear |1 Salisbury M. 2013-11-12
+/- 0.00049 e | TRESCA
14 56590.4938| 387 |-0.0055 | 165.8 +/- 3.6 | 15.5 +/- 1.1 Clear |3 Sokov E. N., Rusov S. 2013-11-04
+/- 0.001 gy | TRESCH
13 56586.83935| 3386 |-0.0071 |173.9 +/-3 |22 +/- 1.2 v 2 | Logan V., Lewis K. 2014-02-18
+/- 0.00086 S | TRESCA
12 56309.23411|310 |0.0032 |157.7 +/- 1.9 |14.9 +/- 0.4 Clear |3 Gorshanov D. L., Sokov E. 2013-01-30
+/- 0.00054 "y, ™ | N., Vereshchagina L
TRESCA
T T T T | T T T T | T T T T | T T T T | T T T T | T T T T
B ) 7 15 Clear |2 Ivanov A. V., Sokov E. N. 2012-12-17
10040 e T OO ki o3 W TRESCA
1.8 Clear |3 Mravik 1., Grnja J1. 2012-10-15
TRESCA
0.995 e
L.3 Clear |3 . Gorshanov D. L., Sokov E. N. 2012-01-26
" | TRESCA
0,990
L Clear |3 Ayiomamitis A. 2012-01-04
Py 8% | TRESCA
0.885 L1 R - Naves R. 2011-12-27

2™ | TRESCA

Audejean M. 2011-01-14

—0.15  —0.18  —0.05  0.00 0.05 0.10 og b2 |Clear |3 S
time from center of transit {doys)
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BM CVN (First Season GCD Obisarvations)
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Fig. 7. Gallery of select ETV signals found in close binaries with
LTTE ts. These are KIC 3228863, 4909707, 6265720, 6302592,
6615041, 7339345, 7362751, 8045121, 8043961, 8394040,
8957887, and 9665086. Typical errors for ETV measurements
are shown to the left of the data.
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Fig. 9. A triple eclipsing star KIC 2856960. Left: the
detrended light curve phased at the inner period

of 0.26-d. The white line is the polyfit function, and white
rectangles are the knots. Dashed lines delimit

the phase space of the primary and secondary eclipse;
these are used separately to obtain primary and
secondary ETVs. Upper right: the measured ETVs (black
points) and the best light-time travel fit (white

line), yielding the outer period of 205.5 days. Lower right:
the detrended light curve, with the tertiary

eclipses clearly visible.

Conroy et al. AJ 147, 45 (2014)
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http://adsabs.harvard.edu/cgi-bin/nph-data_query?bibcode=2012A%26A...544L...3C&db_key=AST&link_type=ABSTRACT&high=541172a12b22121

RV (km s-!)

Radial Velocity

KFfivka radialnich rychlosti

51 Peg ELODIE
E 3 | [ 3 | Bl
-332 |
-33.25 = — — —43%
-333 |
F 1
0 0.5 1
¢
Less massive star MZ
Avray
More massive star M 1
Time
Toward

V. [km 57}

v, {km e

¥, {lomsrt)

V., (lon s 1)

¥, ()

¥, (km a-?)

HD ZBB174




Zmeény intenzity spektralnich ¢ar
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Zmeéna magnetického pole

HD 153882: fazové diagramy intenzity
mg. pole

nahore: stfedni kvadratické mg. pole
(osa x: dvé rotacni periody)

uprostred: intenzita mg. pole vsin i <xH,>
(osa x: rotacni perioda hvézdy)

dole: stfedni intenzita podélného mg.
pole <H_ >

Mathys & Hubrig, A&A Suppl 124, 475-497 (1997)
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Fra. 4—F-band CCD light curve of the candidate, relative to the 15th
magnitude comparison star marked in Fig. 1, obtained at MRO on the nights
of 1995 July 18 and 19. Each peint is a 30 s integration with statistical
uncertainty of (.02 mag.

3500
3000
2500
=
2000
1500
1000

AN IR AT AR A

] 5 1 1.6 2
Phase

. ae *
L]
. 0 .
Fii. 7.—X-ray light curve folded at a period of 113.5 minutes.
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Fi. 6.—Radial velocities of the wings of He (using a Gaussian separation
of 28 A) together with the best-fit sine curve with the period fixed at 113

minutes.
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Fig. 5—The intensity and circular polarization of the source on 1995
August 20-21 in a broad {~2000 A) red spectral band centered at 6700 A. Each

dot corresponds to a 3 minute intesration.
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