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Doppler Gortuntileme Nedir? Neden Onemli?

n Doppler Gorintileme (DG), yildiz yuzeyi boyunca parlakliktaki (ya da m Lekelerin olusum, gelisim ve yok olus suregleri ile zamana bagli olarak boyutlar
sicakliktaki)  heterojenligin  tayf  cizgileri  Gzerindeki etkilerinin ve yildiz yizeyindeki konumlarmin degisimleri incelenerek manyetik alanin dogasi
modellenmesiyle ayrintili yilizey haritalarin1 olusturabilen gucli  bir hakkinda bilgi edinmek.
tekniktir. Bahsedilen bu heterojenlik; manyetik alan yoluyla olusan soguk
lekelerden, kimyasal bolluk farkliliklarindan ya da zonklama siireglerinden ~ ®  Manyetik alan neyi etkiler =»Veriler Uzerindeki olumsuz etkisi
ileri gelebilir.

=> Yildiz evrimi
[ Astrofizikte mevcut olan en yiksek c¢ozinUrlikli dolayli gorlntileme

teknigidir. = Otezegen olusumu ve atmosferleri

Kaynak: Prof. K. Strassmeier,

S HD 12545 Vienna, NOAO/AURA/NSF XX Tri yildizin 6 yillik sire zarfinda Doppler
. . 4800 K Goruntuleme teknigi ile elde edilen yizey
® 360 e70 haritalarindan,;
Tayf Tir Kolll
| ‘ »  Cogunlukla yuksek enlemli blyuk lekelerin +32
varlig1 (baz1 durumlarda kutup lekesi), Uzaklik (pc) 160
-22
= ' > Ara sira ekvatora yakin golgelerde kiguk :
lekelerin varligi, Donme Donemi (glin) ~24
180° 90° > Lekelerin pargalanmasi ve birlesmesi, Eksen Egikligi (o) 60 +10
vsini (km/s) 19.9 £0.7

( : - > Lekelerin dogusu ve yok olusu,
Sicaklik (K) 4620 +30
gibi sistematik olarak degisen bir leke dagilimi ve .
morfolojisi gériilmektedir. Kutle (Mo) 1.26 +0.15
Yaricap (Ro) 10.9+1.2

Yas (Gyr) 7.7+3.1
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Doppler Goruntuleme Teknigi

Kaynak: www.konkoly.hu Kaynak: www.konkoly.hu Kaynak: Prof. John B. N 0.00 Kaynak: Prof. Oleg
Rice, General Principles RN Kochukhov , Kisisel

of Doppler Imaging, v o L, internet sitesinden

Horglc yapinin,

* Hiz uzayindaki pozisyonu lekenin boylamu,

* Hiz uzayindaki yer degistirme miktar1 lekenin
enlemi,

* Genisligi lekenin boyutu,

» Genligi ise lekenin sicaklig (ya da parlakligi)
hakkinda bilgi verir.

WAVELENGTH WAVELENGTH



Doppler Goruntuleme Teknigi
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SpotDlpy

Programlama dili: %100 Python

Tek yildizlar icin hem sicaklik hem de parlaklik haritasi
Cekim kararmasi ve kenar kararmasi (lineer)
Diferansiyel dénme

Makrotirbulans

Ki-kare (Chi-square) taramasi ile parametre belirme
Kolay kullanim

Ilgili grafikleri olusturan kullanici dostu aray(iz

SDI = SpotDlpy(

SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param
SDl.set_param

(
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(
(
(
(
(
(
(
(
(

2449950.55)
1.36500596)
60)
38.1)
3.0)

1.017)
5750)
5000)

0.32)
0.639)
0.725)

1.45)

-0.15)
0.0)

SDI.constructSurfaceGrid(

SDl.set_obsData(
SDl.set_LLPs(
LLPspotint})

result, fchi, freg, grad = SDI.reconstructor(

SDl.plot()

=obsData
=LLPvels

)

=obsMidTimes)
: LLPphotint

=10.0




Ciktilarin Sunuldugu Arayuz

SpotDIpy Plot Win - O
Line Profiles | Map Projections = Spherical Projections and fs Variation

Line Profiles
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Ciktilarin Sunuldugu Arayuz

Latitude (*)

SpotDIpy Plot Win |
Line Profiles | Map Projections | Spherical Projections and fs Variation
Map Projections
Mercator | Mollweide
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Line Profiles

Ciktilarin Sunuldugu Arayuz

SpotDIpy Plot Win

Map Projections | Spherical Projections and fs Variation

Map Projections
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Ciktilarin Sunuldugu Arayuz

SpotDIpy Plot Win - O
Line Profiles = Map Projections | Spherical Projections and fs Variation
Spherical Projection Spot Filling Factor Variation
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SpotDIlpy ve DoTS Kodunun Karsilastirilmasi

Reconstructed Map (DoTS) Lo Data and Fits (SpotDlIpy) Residuals (SpotDlipy)
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Tarih
2020-09-03
2020-09-03
2020-09-03
2020-09-03
2020-09-02
2020-09-02
2020-09-02
2020-09-02
2020-09-02
2020-09-02
2020-09-02
2020-09-02
2020-09-04
2020-09-04
2020-09-04
2020-09-04

Tarih
2020-09-07
2020-09-07
2020-09-07
2020-09-07
2020-09-06
2020-09-06
2020-09-06
2020-09-06
2020-09-05
2020-09-05
2020-09-05
2020-09-05

Tarih
2020-09-18
2020-09-18
2020-09-18
2020-09-17
2020-09-17
2020-09-17
2020-09-16
2020-09-16
2020-09-16

BJD
2459096.2803142
2459096.3130552
2459096.3453100
2459096.3769862
2459095.2671153
2459095.2810958
2459095.2998562
2459095.3221696
2459095.3433604
2459095.3643312
2459095.3853021
2459095.4062151
2459097.2695442
2459097.3019379
2459097.3334405
2459097.4004963

BJD
2459100.2712562
2459100.3032333
2459100.3348052
2459100.3675576
2459099.2972122
2459099.3285989
2459099.3599857
2459099.3913262
2459098.2844085
2459098.3209570
2459098.3547279
2459098.3861610

BJD
2459111.2497196
2459111.2810600
2459111.3124466
2459110.2489578
2459110.2803444
2459110.3116847
2459109.3354231
2459109.3668213
2459109.3982658

Evre
0.13947353

0.163459506
0.187089293
0.210295199
0.397206515
0.407448595
0.421192417
0.437539159
0.453063487
0.468426643
0.483789873
0.499110685
0.864180989
0.887912534

0.91099126

0.960116174

Evre

0.063227797
0.086654142
0.109783638
0.133777966
0.349645565
0.372639384
0.395633276

0.41859325

0.607668072
0.634443413
0.659183891
0.682211703

Evre
0.10602301

0.128982909
0.151976655
0.372867383
0.395861129
0.418820955
0.703614115
0.726616358
0.749652522

Poz Siiresi (s)
2700
2700
2700
2700
1200
1200
1800
1800
1800
1800
1800
1800
2700
2700
2700
2700

Poz Siresi (s)
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700

Poz Suresi (s)
2700
2700
2700
2700
2700
2700
2700
2700
2700

Normalize Akl

Normalize Akl

V889 Her Yildizinin SpotDlpy ile Doppler
Goruntulenmesi:
Gozlemler

Tayfsal gozlemler (37 adet) T80 — Prof. Dr. Berahitdin Albayrak
Teleskobu’na bagl Shelyak Whoppshel tayfcekeri ile gergeklestirildi
(R ~30000).

=
o
I

o
o]
1

1.04 1

1.02 1

1.00 4

0.98 1

0.96 1

J

WM f’“’”ﬂ"”?“’“ JWWMJMNMWMM Py

T T T T T
5475 5550 5575 5600 5625 5650

Dalgaboyu (4)

T T
5500 5525

En Kuguk Kareler Dekonvoltsyonu (LSD) TESS Verisi

314000 4

312000 A

310000

308000 4

Sayim (e/s)

306000 +

304000 4

+ Gozlemsel Veri

Lekesiz Model Y 302000

T T T T
59400 59405 59410 59415

Zaman (BJD - 240000)

T T
59390 59395

T T T
—60 -40 =20 0 20 40 60
Hiz (km / s)



V889 Her Yildizinin SpotDlpy ile Doppler Goruntulenmesi:

Literatur
V8389 Her
Fotosfer Sicakligl (K) 2800 LALICITOUE, (2L « G2V tayf tiiriinden genc (30 — 50 Myr) hizl: dénen bir,
Leke Sicakligi (K) 5000 Willamo vd. (2019) tek y11d1Z (Gﬁnes benzeri geﬂ(} y11d1Z)
Referans Zamani 2449950.55 Jarvinen vd. (2008) e Kismen ekvatora yakm kuguk |eke|er, gogunlukla
Dénme Dénemi (giin) 1.36494 TESS stk egrilerinden yiksek enlemli biyik lekeler (bazi1 durumlarda kutup
Eksen Egikligi (°) 60 Marsden vd. (2006) lekesi)
vsini (km/s) 38.5 Willamo vd. (2019) * Yuksek diferansiyel donme
Mikrotlrbulans Hizi (km/s) 1.8 Frasca vd. (2010)
MakrotUrbulans Hizi (km/s) 3 Strassmeier vd. (2003)
[Fe/H] -0.04 Soubiran vd. (2022)
logg [cgs] 4.5 Strassmeier vd. (2003)
Kutle (M,) 1.017 Montalto vd. (2021)
Sicaklik

HD143761 5800
HD22049 5000
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V889 Her Yildizinin SpotDlpy ile Doppler Goruntulenmesi:

6700. gevrim
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V889 Her Yildizinin SpotDlpy ile Doppler Goruntulenmesi:

6702. gcevrim
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V889 Her Yildizinin SpotDlpy ile Doppler Goruntulenmesi:
Sonuclar

6710. cevrim
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V889 Her Yildizinin SpotDlpy ile Doppler Goruntulenmesi:
Literatur ile Kiyaslama

Kovari vd. (2010) Strassmeier vd. (2003) Willamo vd. (2022)
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V889 Her Yildizinin SpotDlpy ile Doppler Goruntulenmesi:
Leke Evrimi
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Epoch=6700.0
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