Uzbudljiv svet pulsirajucih zvezda
| Sta mozemo da Istrazujemo u ovoj oblasti

Monika |. Jurkovic

Seminar na Katedri za astronomiju
MatematiCki fakultet

07.05.2019.



Variability
Tree

Extrinsic -‘ » ~ Intrinsic

Asteroids

Rotation

: i [ A : . ,\-.f_
Micrdlensing el (i - N =P ‘ - Sl
- LaIgChSmic Pulsation

Asteroid | Photom Period
occiltation FG S  Hya M |
. v %ﬁsﬂh § Cup | Cophudd

EY Cva

L

Fud dwarth L '
{5 M smrs| \ DDV G |
: Hia' A0 D

RS CWh
B4 Birary riad glants =

2 Ariid ACH
7
it ] i i a! Canil Vil i
Credit: L Eyer & N Mowlavi (032009) s A T FIT O SHETganTr

BCEP |
bom @

FHE

S
pukasng Eatam 5 Fhoenics



log L / Lg

log Teyr / K

0 B A F G K ( MRNSLT )
| I T | I T | T | {
LBV
50 .2 I
WR } __J|,JHIHHHHHIDD /
B { H ; /’ RV Tau
o Cyg - M
BV Tel il
_____________________ i = N
7 8 Cep '
' \ V652 Her X~
GW Vir
53 Per
DW Lyn 2
sdQV 2
EC 14026 PG 1716
- = sdBVp = sdBV%
.. = V361 Hya = V1093 Her
- - L= Solar—like
CO-WD \‘\He—WD FLM—HeV =
0.5
ZAMS
ELM—DAV
77 Cet
= DAV
EHM—DAV
. csj 2017
| | | I R R
5.0 4.5 4.0 3.5




log L / Lg

|Og Teff / K

: : A _F G K(MRNSLT)
| I | | : ! | [
LBV |
50
WR } |
s SR e T
o Cyg ;““ I 0
BV Tel il i
-------------------- -0 i
20 g Cep |
| \\ VE52 Hero |
GW Vir _
53 Per
BLAP >’ <Py
DW Lyn ||
sdOV A
EC 14026 PG 1716 |
LD edBve, Z sdBvg
. = V361 Hya = V1093 Her s |
. N S = |
. " 1 Solar—like
o Rl ELM—HeV | |
0.5
ZAMS |
ELM—DAV
77 Cet |
= DAV
EHM—DAV
: csj 2017
| | | T | |2
5.0 4.5 4.0 35



|- Solar—like




Cefeide tipa Il

» Za cefeide tipa Il se pretpostavlja da su
stare zvezde niske metalichosti

« Masa: ~0,5 Mg

o Starost: viSe od 10 milijardi godina
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Jedan primer: BL Her

BL HER
T T T T T T T T T T T 7 1 1 1 I I I
9.7 i 1 0053952
99l . . B 0083819
o.' ﬂ.. ., V
10.1F . * B
* 0
10.3F é Qg =1
%o o [} o
105F o @ S e e
oo % o %
-1
O.lf . b-y -
i ..o LLY" Sen °, i
0.3 5‘. o’ .o.-p N * oo oy K .:c: "“'; '2 .
" | c
0.5 S W
+ 04¥6831
‘ i W\”"‘W
07 2 o d R 2 W
55 :I Q-%. o PSR | | £ 0758994
o . o 4 0836031
I.1F oo < . 4 prrad
ot 0836102
L3 : ] 0899119
-5
m| WWMWW
0.l :., s, P -,.., °y L0 e e “s o, 0e®| 0971973
0.3 =1 6 0984134
0996601
B W
26:' Ce o . ] oP X4 ....- i = e
® * "h... .:.'l'.. oo * ¢ 7
2.8 —
1 1 1 1 1 1
1 1 1 I 1 1 1 1 1 1 1 1
0.6 0.8 0 0.2 0.4 0.6 0.8 6530 6540 6550 6560 6570 6580 6590 6600

PHASE Wavelength (A)




Anomalne cefeide

« Masa: ~1,2 Mg
o Starost: 1 — 5 milijardi godina
e Zvezde sa niskom metalichoscu

* Njihovo poreklo je | dalje otvoreno pitanje,
posto zvezde ovih masa (kao Sto je | hase
Sunce) u MleCnom putu ne bi trebale da imaju
nisku metaliCnost
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KlasiChe cefeide

* Period pulsacije:

1-100dana . .. i
- Masa: 4-20 My

e Pulsiraju u
osnovnoj modi |

prvoj] nadmodi



RR Lyrae promenljive zvezde

 Period pulsacije

0,2 — 2 dana : :
» Masa: 0,5 Mg
» Pokazuju Blasko L

efekat



Dugo-periodicCne

promenljive zvezde
 Semiregularne zvezde

* Mira promenljive zvezde

* Nepoznat im je tacan mehanizam
pulsacije

e Na HRD se nalaze 1zvan zone
nestabilnosti



Vaznost pulsirajucih zvezda

* PL relacija, koja kalibrise galaktiCku skalu daljine
* Modeliranje evolucije | pulsacije

» U sledecih nekoliko godina cemo moci da vidimo
ove promenljive 1 u drugim (susednim)
galaksijama sto ce nam omoguciti da istrazujemo
stare generacije zvezda — galakticka arheologija,
Istrazivanje nastanka galaksija
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22nd Pulsation conference San Pedro de Atacama

27 NOV - 02 DEC 2016, Chile




Projekti



Udvostrucenje perioda i druge pulsirajuce
frekvencije kod cefeida tipa |l



Zvezde tipa W Virginis KT Sco
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Svemirski teleskopi
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froa astroquery.mast import Cbssrvations

MAST Portal

The MAST Portal lets you search multiple collections of astronomical data-sets from one place. Use this tool to find astronomical data, including
images, spectra, catalogs, timeseries, publication records and more.

Search MAST Portal

cadiva=".02 deg”)

distance

394914065162

wpectrua T o0 0.0

Astroquery API

A streamlined interface for Python users
to access data in MAST. Replicates most
functions of the MAST Portal web
interface. Access MAST queries using the
same function conventions and return
types available for all Astroquery services.
Integrate easily with Astropy functionality
and other Python analysis tools.

MAST API Suite

{'service': 'Mast.Caom.Cone',

‘params':{'ra‘':254.28746,
'dec':-4.09933,
'radius':0.2},

'format':"'json’',

'pagesize’':2000,

'removenullcolumns ' :True,

'timeout':30,

'removecache' :True}

Webservice API

Programmatic access to MAST data
through HTTPS requests. The most direct
way to programmatically access data in
MAST, it is language agnostic, requiring
only the ability to send/receive HTTPS
requests.

More Search Options

Classic API

Search MAST using HTTP GET requests.
The results can be returned in a variety of
formats including HTML, VOTable XML
format, Excel spreadsheet, and comma-
separated values, which can simplify
ingesting results into user-written
programs.



Da Il anomalne cefeide imaju Blasko efekat?
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,~Shape-shifter W Virginis
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Poreklo zvezde tipa W Virginis
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Projekti vezani za zvezde tipa RV Taurl
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dust optical depth
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MetaliChost cefeida tipa Il I anomalnih cefeida
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GalaktiCka pripadnost cefeida tipa |l
| anomalnih cefeida



Gala svemirski teleskop
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Projekat sa dr Branislavom Vukoticem:

statistika gustine podataka za PL relaciju ili bilo
koje druge parametre promenljivinh zvezda



Figure 3. Greyscale reconstructed data PDF for an extinction corrected
sample of fundamental mode LMC Cepheids from ...
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