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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

INSTERSTELLAR MATTER / INSTERSTELLAR MATTER

Ders Kodu / Course Code

AST308

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

English / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu dersin amaci, 6grencinin, yildizlararasi ortamin dinamik ve isinimsal 6zellikleriyle
tanismasini, yildizlararasi maddenin kdkenini ve bilesiminin tanisini yapmasini;
yildizlararasi ortamin elektromanyetik dalgalarin yayilma 6zellikleri (izerine olan etkisinin
diizeyini saptayabilmesini; 6z ¢cekim kuvveti, manyetik alan ve dénmenin etkisi altinda
cOken yildizlararasi molekil bulut bolgelerinin yeni yildizlarin olustugu boélgeler olarak tani
kazandigini kavrayabilmesini; yildiz ve yildizlararasi ortamda Uretilen maser iginim
kaynaklarinin variginin ancak radyo boélgesindeki agisal ¢6ziimleme giictiniin
gelistiriimesiyle olasi kilindiginin ve bu kaynaklarin glvenilir uzaklik élgegi olarak
kullanildiginin ayirdina varabilmesini saglamaktir.

Objective of this course is to let the student get acquainted with the dynamical and
radiative properties of the interstellar medium (ISM); identify the source and
composition of the matter in this medium; determine the effect of the medium on the
propagation characteristics of electromagnetic waves; be able to grasp the fact that
molecular clouds collapsing under the forces of self-gravity, Lorentz force and the
Coriolis force are the stellar nurseries; appreciate the possibility of discovering the
MASER sources in our galaxy by only increasing the angular resolution of radio
telescopes and then using these sources as a reliable distance indicators.

igerigi / Content

Vektorel iligkiler; fiziksel boyut ¢dziimleme; Lorentz kuvvetinin etkisi altindaki elektrik yUkli
parcaciklarin yéringelerinin saptanmasi; plazma ortaminda yayilan elektromanyetik
dalgalarin yayllma 6zellikleri; atarcalarin iginim streci ve iginimin yildizlararasi ortamda
yayilirken Faraday dénmesi ve Dagilmaya ugramasinin incelenmesiyle ortamin manyetik
alan yeginliginin saptanmasi; yildizlararasi ortamdaki molekil bulutlarinin 6z¢ekim,
manyetik alan ve Coriolis kuvvetinin etkisiyle gokme kosulunun incelenmesi; yildizlararasi
molekdil bulutlarindan ve M tiirii Mira degisen yildizlarin ¢evresindeki kiresel OH, H20,
SiO, vb. molekdl bulutlarindan gelen MASER isiniminin 6zelliklerinin incelenmesi.

Vector relations; dimensional analysis; To determine the trajectories of charged
particles under Lorentz force; propagation characteristics of electromagnetic waves in
a plasma; radiation process of pulsars and determination of the interstellar magnetic
field by using Faraday rotation and dispersion measure; to investigate the conditions
of cloud collapse by taking into account the self gravity, magnetic field and rotation in
star forming regions; investigating the radiative properties of MASER by looking at the
OH, H20 and SiO shells around the M type stars and the interstellar molecular clouds.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Yok

None




Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

1) Physics of the Interstellar and Intergalactic Medium, Bruce T. Draine, 2011, Princeton 1) Physics of the Interstellar and Intergalactic Medium, Bruce T. Draine, 2011,
University Press Princeton University Press
2) Yildizlararasi Madde, Ders Notlari, E. Rennan Pekinlii, 2000 2) Yildizlararasi Madde, Ders Notlari, E. Rennan Pekinlii, 2000

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dog. Dr. Ebru DEVLEN

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Maxwell denklemlerinden dalga denklemini elde edebilme To be able to derive the wave equation from Maxwell equations

2 Plazma ortaminda yayilan dalgalarin yayilma 6zelliklerini ¢éztiimleyebilme To identify the wave modes from the Dispersion Relation

3 Dalga uglasmasi hakkinda bilgi sahibi olma To acquire knowledge about wave polarization

4 Yildizlararasi ortamin manyetik alanini haritalamada kullanilan yéntemi kavrayabilme To be able to grasp the method used in mapping the magnetic field of ISM

5 MASER kaynaklarinin 6zelliklerinin ayirdina varabilme To recognize the physical properties of MASER sources

6 Negatif sogurmaya sahip bir ortamda 1sinim transferini yorumlayabilme To be able to interpret the radiative transfer in a medium with a negative absorption

7 Yildiz oILJsum t{blg.elerin(.:le. bylut gékme§i konusunda, bilimsel yontemin ilkelerinden biri olan “basitten Tg be able to appreg:iate one of the sc!entific principles, i.e., “from simple to complex”, when dealing
karmasiga” dogru ilerleyisi nicel agidan inceleyebilme with cloud collapse in star forming regions

8 Plazmanin kuiglk 6lgeklerden biiyiik 6lceklere dek benzer davranis sergiledigine iligkin bilgilenme To acquire knowledge that plasma behaves in a similar way from smaller to larger scales.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
VEKTOR ANALIZI Ders Anlatim
1 Vektoriin tanimi, skaler, vektérel ¢garpimlar, vektor islemciler:

gradyent, diverjans, rotasyonel, Laplacian.

VECTOR ANALYSIS
Definition of a vector, scaler and vectorial products; vector operators: |lecture
gradient, divergence, curl, Laplacian.

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

o Ders Anlatim
2 BOYUT ANALIZI

DIMENSIONAL ANALYSIS lecture
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
DALGA DENKLEMI Ders Anlatim
3 Maxwell esitlikleri yardimiyla dalga denkleminin bulunmasi ve
¢ozumd.
WAVE EQUATION
Derivation of the wave equation and the dispersion relation from lecture
Maxwell equations
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
_ Techniques
PARCACIK YORUNGE KURAMI
4 Lorentz kuvvetinin etkisi altindaki elektrik yukli pargacigin Problem ¢6zimu
yoriingesinin saptanmasi
PARTICLE ORBIT THEORY
Determination of the trajectories of charged particles under the Problem Solving with lecturer

influence of the Lorentz force

gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary

Technigues

YILDIZLARARASI ORTAMIN MANYETIK ALANI
5 Atarca radyo sinyallerinin yildizlararasi ortamda yayilma 6zellikleri: Ders Anlatim
Faraday donmesi ve dalga paketi dagilmasinin incelenmesi.

MAGNETIC FIELD OF INTERSTELLAR MATTER
Propagation characteristics of the pulsar radio signals through ISM:  |lecture
investigation of the Faraday rotation and the wave dispersion
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Atarca radyo SIny.aIIermln y|Id|zIarara§| ortamda' yayilma 6z'eII|kIer|: Ders Anlatim
Faraday donmesi ve dalga paketi dagiimasinin incelenmesi (devam).
Propagation characteristics of the pulsar radio signals through ISM:
investigation of the Faraday rotation and the wave dispersion lecture
(continue)
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab ?g{‘:;;:reriﬁgt:ggi\éz Methods On Hazirlik / Preliminary
Technigues
YILDIZLARARASI ORTAMDAKI GAZ VE TOZ e
. . o . Problem ¢6zim
Tozun kdkeni; Yildizlararasi gazin yogunlasarak toz olusturmasi;
7 Soguk dev yildizlarin atmosferlerinde toz olusumu; llkel yildizlarin
zarflarinda toz olusumu
THE GAS AND DUST
IN THE INTERSTELLAR MEDIUM
The origin of Dust; Dust Formation by the Condensation of the Problem Solving with lecturer
Interstellar Gas; Dust Formation in the Atmospheres of Cold Giant
Stars; Dust Formation on the Envelopes of Protostars.
. . gretim Yont .. o
Teorik Dersler / Theoretical Uygulama Lab '?egjl?ra\ill(rreri/(?l'g:&i\r/lz Methods On Hazirlik / Preliminary
Techniques
8 ARASINAV Ara]smav s:o.rularllmn
degerlendiriimesi
MIDTERM EXAM The splutlon of the midterm exam
questions
. . Ogretim Yont - -
Teorik Dersler / Theoretical Uygulama Lab Tglzﬁill(rlgri/%gggi\rgz Methods On Hazirlik / Preliminary
Techniques
PAH Modelinin IRAS ve UKIRT Goézlemleriyle Tutarliigi. Gézlemler;
9 ) = o . Ders Anlatim
Sonuglar; Yildizlararasi toz ve isigin sdniiklesmesi;
Consistency of PAH Model with IRAS and UKIRT Observations. lecture
Observations; Results; Interstellar Dust and Extinction
. . gretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab -?gl:ﬁ"l(rreri/?rgsgi\éz Methods On Hazirlik / Preliminary
Techniques
10 Kizilote ve Optik bolge soniiklesme 6zellikleri; Gokada UV Ders Anlatim
sonlklesmesi; Soniiklesmenin uzaklik saptanmasina olan etkileri.
Properties of Extinction in IR and Optical Regions; Galactic UV |
ecture

Extinction; The Effect of Extinction on the Distance Determinations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
" ' Techniques
YILDIZLARARASI BULUTLARIN COKMESI VE YILDIZ OLUSUMU
11 Yildizlararasi ortamdaki bulutlarin 6z ¢cekim kuvvetiyle gokme kosulu |Ders Anlatim
INTERSTELLAR CLOUD COLLAPSE AND STAR FORMATION
The cloud collapse by stepwise inclusion of self gravity lecture
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
12 Yildizlararasi ortamdaki bulutlarin 6z ¢ekim kuvveti, Lorentz kuvveti Problem ¢ozimu
ve Coriolis kuvvetlerinin etkileri altinda gokme kosulu
Investigation of the ISM _cloud collapse under the force of self-gravity, Problem Solving with lecturer
Lorentz force and Coriolis force.
Teorik Dersler / Theoretical Uygulama Lab ?g&ﬁ;;&gﬁgﬁ&iﬁz Methods On Hazirlik / Preliminary
_ Techniques
YILDIZLARARASI MOLEKUL MASER ISINIMI
13 Yildizlararasi ortamdan ve M tiirii Mira degisenlerinden gelen MASER |lecture
1sinimina iliskin gézlemlerin incelenmesi
INTERSTELLAR MOLECULAR MASER EMISSION
Studying the observations concerning the MASER emission received |lecture
from M type Mira variables and ISM
Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁh‘:};:{ﬁgggﬂ\r/‘z Methods On Hazirlik / Preliminary
Technigues
14 Yildizlararasi ortamdan ve M tiri Mira degisenlerinden gelen MASER Ders Anlatim
isinimina iliskin gézlemlerin incelenmesi (devam).
Studying the observations concerning the MASER emission received lecture
from M type Mira variables and ISM (continue)
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
15 Y1l iginde islenen konularnn gbzden gegirilerek bilgilerin pekistiriimesi |Problem ¢6zimu
Reviewing the courses delivered during the term Problem Solving with lecturer
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
16  |[DONEM SONU SINAVI

FINAL EXAM
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DEGERLENDIRME / EVALUATION

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities

Sayi /
Number

Katki Yuzdesi /
Percentage of
Contribution (%)

Ara Sinav / Midterm Examination

1 100
Toplam / Total: 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40

Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities

Say /
Number

Katki Yuzdesi /
Percentage of
Contribution (%)

Final Sinavi / Final Examination

100
Toplam / Total: 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:

iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
L Sayi/ (Saat) / (Saat) / Total

Slauliery o eenk Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 2.00 28.00
Rehberli Problem C6ziimu / Tutorial 14 2.00 28.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 45.00 45.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 45.00 45.00
Toplam / Total: 32 98.00 150.00

Dersin AKTS Kredisi = Toplam Is Yiki (Saat) / 30.00 (Saat/AKTS) = 150.00/30.00 = 5.00 ~ 5.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 150.00 / 30.00 = 5.00 ~ 5.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Program Ciktilari / Program Outcomes
1.1.1(1.1.2(1.1.3(1.1.4|1.1.5|1.1.6|1.1.7(1.1.8(1.1.9|1.1.1|1.1.1

Ogrenme Ciktilari / Learning Outcomes

1.Maxwell denklemlerinden dalga denklemini elde edebilme / To be
h - ) 5 4 5
able to derive the wave equation from Maxwell equations

2.Plazma ortaminda yayilan dalgalarin yayilma &zelliklerini

¢ozimleyebilme / To identify the wave modes from the Dispersion 5 5
Relation
3.Dalga uglasmasi hakkinda bilgi sahibi olma / To acquire 5 4 5

knowledge about wave polarization

4 .Yildizlararasi ortamin manyetik alanini haritalamada kullanilan
yoéntemi kavrayabilme / To be able to grasp the method used in 3 4 4 4
mapping the magnetic field of ISM

5.MASER kaynaklarinin 6zelliklerinin ayirdina varabilme / To 4 5 3
recognize the physical properties of MASER sources

6.Negatif sogurmaya sahip bir ortamda 1sinim transferini
yorumlayabilme / To be able to interpret the radiative transfer in a 5 5 4 4
medium with a negative absorption

7.Yildiz olusum bolgelerinde bulut ¢gékmesi konusunda, bilimsel
yontemin ilkelerinden biri olan “basitten karmasiga” dogru ilerleyisi
nicel agidan inceleyebilme / To be able to appreciate one of the 5 4 3 4 5
scientific principles, i.e., “from simple to complex”, when dealing
with cloud collapse in star forming regions

8.Plazmanin kiguk Olgeklerden biiylk dlgeklere dek benzer
davranis sergiledigine iliskin bilgilenme / To acquire knowledge that 3 5 4 4 5
plasma behaves in a similar way from smaller to larger scales.

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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