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Genel Bir Bakis

Glinestaci ve Problemin Tanimlanmasi

Giinestacinin Isitilmasi icin Onerilen Fiziksel Mekanizmalar
SOHO/UVCS Uydusu Verileri

Soguk Plazma Yaklasimi

Vlasov Esitliginin Kuzey Giinestaci Deligi Plazmasina
Uygulanmasi

O VI Iyonlari icin Daginim Bagintisi ve Coziimi
Sonuglar
Bu Calisma Nasil Genisletilebilir?
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Glnestacinin Isitilma Problemi
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Problem: Glinestacinin sicakhigi alt katmanlara gore ¢ok yiksek!

Soru: Gilinestacini i1sitan temel fiziksel mekanizma nedir?




_ Glnegtacinin Isitilmasi igin
Onerilen Fiziksel Mekanizmalar
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Reconnection events in the low corona generate: AC DC
Ton cyclotron resonant Alfvén waves ................. I'u and Marsch (1997); Cranmer (2000, 2001) MOdel ler‘ Model Ier‘
Electron beams — ion cyclotron waves ....................... Markovskii and Hollweg (2002, 2004)
Past ¢SHISIonaBE ShOEkE «ooauammi riemim s s s R e e Lee and Wu (2000)

MHD turbulence in the extended corona generates:

Ion cyclotron waves (“parallel cascade?”), with:
> Alfvén and fast-mode nonlinear coupling ...........ooovvvviriiiiiineerinnnnn. Chandran (2005)
> Three-wave (ion-sound/parametric) coupling ................ccoovenne. Yoon and Fang (2008)
> Fermi-like diffusion between inward/outward wave resonances ................. Isenberg (2001)

Kinetic Alfvén waves (“perpendicular cascade”), with: P G‘jnestaC'nl n 'S'T' Ima

> Shear instabilities — ion cyclotron waves irk 1. (2006)

> Nonlinear wave-particle resonances yoossens (2003, 2004) k g .r‘k b 0

> Debye-scale electron holes ...... Mat n Ballegooijen (2003) me anlzm05| manye l lr.
Oblique MHD waves (high ky, high k) 4 and Habbal (2001)

Current sheets — coherent Fermi acceleration
Transverse density gradients — drift currents

X et il stirece dayanmalidir.

ii (2001); Zhang (2003)

Low-frequency Alfvén waves in the corona directly undergo:
Polarization drift — lower-hybrid waves ..Singh and Khazanov (2004); Khazanov and Singh (2007)
Nonresonant stochastic heating . (2007)
Stochastic heating at fractional eyc. resonance . (2008)

Heavy ion velocity filtration ................... y . (2004)




Isitilma Mekanizmasi SOHO/UVCS
Uydusu Verilerini Agiklayabilmelil

B = NeTe/ (BZ/ 2Mo)

Glinegtaci deliginde manyetize plazma

B~ 1012

Manyetik basing plazma
basincidan daha baskindir.
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Isitilma Mekanizmasi SOHO/UVCS
Uydusu Verilerini Aciklayabilmelil
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Protonlarin manyetik moment degisimi
(Schween ve Marsch, 1991)
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Isitilma Mekanizmasi SOHO/UVCS
Uydusu Verilerini Aciklayabilmelil

Temperature (K)
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Heliocentric Distance (Rgp)

O VI iyonunun uzaklikla degisen etkin
sicakhgi (Antonucc ve dig., 2000)
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Isitilma Mekanizmasi SOHO/UVCS
Uydusu Verilerini Aciklayabilmelil

Kinetic Temperature (K)

O VI iyonunun manyetik alanlara dik ve

[ II protons
electrons
-I ||||||||||||||||||||||||||||||||||

paralel sicakligi (Cranmer, 2009)
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Isitilma Mekanizmasi SOHO/UVCS
Uydusu Verilerini Aciklayabilmelil

O Dusuk #
OO0 Manyetik

moment
artisi

Isitilmada pargacik segiciligi vardir. u Te>>Ti
(Marsch, 1999; Marsch, 2006) 0 O VI Sicaklik

yonbagimliligi
O Agir iyonlarin
1sitiimada
tercih
edilmesi

o°* He™™ proton elektron
T >T1° >T/ >T;




Uydu Verileri Neye Isaret Ediyor?

[ Iyon cyclotron rezonans

(Cranmer, 2009; Tu ve Marsch, 1997,
Marsch, 1999; Marsch, 2006)

[01.5 R uzakligindan sonra
gar'p|§m05|z Plazma (Doyle ve dig.,1999)




Soqguk Plazma Yaklasimi
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Vlasov Esitliginin Kuzey Glinestact
Deligi Plazmasina Uygulanmasi

Diizlem dalga varsayimi yapild.

: q of of,
iy =t — (B === (E VB el HIer e T Re Bl i el eI )

o

fo :6linestacindaki O VI iyonlarinin hiz fonksiyonunun tedirgin edilmemis durumu.
f : Hiz dagihm fonksiyonunun tedirgin edilmis kismi.
By : Giinestaci deligi manyetik alani.
E ve B ise dalganin bilegenleridir.
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Vlasov Esitliginin Kuzey Glinestact
Deligi Plazmasina Uygulanmasi
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Iyon Cyclotron Dalgalarinin Kuzey
Glinestacinda Daginim Bagintist

[ n? = ¢ alinarak sol cembersel polarize dalgalarin daginim bagintisi elde edilir. }
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Iyon Cyclotron Dalgalarinin Kuzey
Glinestacinda Daginim Bagintist
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..Fakat Tekil Nokta Katkisi Var!
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..Ve Nihayet Daginim Bagintisi

Daginim bagintisi seriye agilip diizenlendiginde...
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Ya diinyamiza inecek 6liim ya da
6ld yildizlara tasiyacagiz hayati...
Nazim Hikmet




Kinetic Temperature (K)

Kuzey Glinestaci Del

a= 3089565

T,) b= 112140917
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Daginim Bagintisinin ¢oziimii Icin
Gereken Parametreler

Tekil nokta katkisi

Oy T 1lees o | @ I _qlic?|kz  nedeniyle daginim bagintisi
(w—w)a\Nz| T 0v-0)a*\w-0o, T, reel k ve karmasik w
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Glinestaci plazmasi notr alinryor.
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Sonuglar: Daginim Bagintisinin ¢ozimi
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(Elektron sayi yogunlugu: Doyle, 1999)
(Kirmizt w=1.5 kHz - Mavi w=3 kHz)




Sonuglar: Daginim Bagintisinin ¢ozimi
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Sonuglar: Daginim Bagintisinin ¢ozimi
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Sonuclar

1. Kuzey glinestac! deliginde O VI say! yogunlugu i¢in gincel
veriler kullanilarak daginim bagintisinin ¢oziimii iyon cyclotron
rezonans sirecine isaret etmektedir.

2. Uydu verileri iyon cyclotron rezonansinin glinestacini isitan
temel bir sire¢ oldugunu desteklemektedir. (Sicaklik yén
bagimliligi, isitilmada agir iyonlarin oncelikli olmasi gibi...)

3. Kuzey glnestaci deliginde dalgalarin O VI iyonlariyla
rezonansa girdigi frekans araligi 2000-8000 Hz olarak
bulunmustur.
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Abstract. The frequency intervals in which O VI ions get in resonance
with ion—cyclotron waves are calculated using the kinetic model, for the
latest six values found in literature on O VI ion number densities in
the 1.5R-3R region of the NPCH. It is found that the common reso-
nance interval is 1.5 kHz to 3 kHz. The R-variations of wave numbers
necessary for the above calculations are evaluated numerically, solv-
ing the cubic dispersion relation with the dielectric response derived
from the quasi-linear Vlasov equation for the left-circularly polarized
ion-cyclotron waves.

Key words. Solar corona
Vlasov equation.

ion—cyclotron waves—coronal heating—

1. Introduction

Heating of solar corona is still an active research area. It has recently been suggested
that the ion—cyclotron resonance could play a key role in the problem of coronal
heating. It is generally argued that various electromagnetic plasma waves including




Bitirirken...

Bu ¢alisma nasil genisletilebilir?

1. Daginim bagintisi farkli iyonlar igin ¢ozilebilir.
2. Tekil nokta katkisi hesaplara dahil edilebilir.
3. Uydulardan yeni veriler elde edilmesi durumunda ¢alisma

tekrarlanmalidir.
4. Gunegtacinin farkh bdlgeleri igin daginim bagintisi elde

edilebilir.







