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DERSIN AMACI

Bu dersin amaci, 6grencilerin atmosferi olusturan tabakalarin yapisini ve dinamik 6zelliklerini
kavramalarini hedeflemektir. Ders, dgrencilerin atmosferin farkli katmanlarinin fiziksel ve kimyasal
bilesimini, sicaklik ve basing profillerini analiz edebilmelerini amaglamaktadir. Ders kapsaminda,
atmosferde gergeklesen temel siiregler ve bu siireglerin  mekanizmalarinin incelenmesine
odaklanilmaktadir. Ogrencilerin, Giines aktivitelerinin atmosfer ve uzay havasi iizerindeki etkilerini;
gilines riizgari, manyetosfer, aurora ve jeomanyetik firtinalar baglaminda degerlendirebilmeleri
amacglanmaktadir. Ayrica ders, yer ve uzay tabanli gozlemler ile arastirma yontemleri iizerinden
atmosferik verileri yorumlama becerilerinin gelistirilmesini g6zetmektedir. Dersin sonunda
ogrencilerin, hem teorik bilgileri hem de giincel gozlemsel verileri birlestirerek atmosfer ve uzay
havast siireclerini biitlinciil bir sekilde anlayabilmeleri hedeflenmektedir.

DERSIN iCERIGI

Atmosfer fizigine giris; Diinya atmosferinin fizigi; Diinya atmosferinin orijini; Diinya atmosferinin
kompozisyonu ve dzellikleri; ndtr atmosfer; atmosferin evreleri ve atmosferdeki olaylarin uzay-zaman
Olcegi; notr atmosfer, basing ve atmosferin bilesimi; atmosferdeki gazlar, sicaklik, 1s1 ve 1s1 transfer
yontemleri; Planck yasasi, Stefan—Boltzmann yasasi, Wien kayma yasasi; atmosferin tabakalari ve
Giines radyasyonu; net radyasyon ve radyasyon dengesi; elektromanyetik spektrum ve atmosferin
faydalari; standart atmosfer, iyonizasyon ve kimyasal reaksiyonlar; atmosfer katmanlar ve diisey
sicaklik dagilimi; atmosferik kirilma, radyo kanallar1 ve astronomik kirtlma; atmosferde dagilim ve
sacilma, goriis uzakligy; yer yiizeyinin 1s1 dengesi, atmosfer akustigi ve atmosfer elektrigi; Giines ve
Giines olaylari, Glines aktivitelerinin yukar1 ve asagi atmosfer iizerindeki etkileri; Giines riizgari,
manyetosfer, aurora, jeomanyetik firtinalar ve iyonosferik firtina; iyonosfer ve iyonosferde dalga
yayihimi; yer ve uzay tabanl atmosfer aragtirmalari (NASA, ESA, TUBITAK); 6grenci sunumlari.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitaplari:
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1.

2.

Ders Ogrenim Ciktilar:

Heidelberg, 2008.
[3] Tascione, T. F. Introduction to the Space Environment. 1988.
[4] Kohl, H.; Riister, R. ve Schlegel, K. Modern lonospheric Science. 1996.
[5] Schunk, R. W. ve Nagy, A. F. lonospheres: Physics, Plasma Physics and Chemistry. Cambridge
University Press, 2004.
[6] Hargreaves, J. K. The Solar-Terrestrial Environment. Cambridge Univ. Pub., 1992.
[7] Brekke, A. Physics of the Upper Polar Atmosphere. Praxis Pub., 1997.
[8] Kivelson, M. G. ve Russell, C. T. Introduction to Space Physics. Cambridge Univ. Press., 1996.
e NASA, ESA, NOAA, TUBITAK MAM gibi kurumlarim giincel rapor ve veri tabanlari

Bu dersi basartyla tamamlayan 6grenciler,

Atmosfer fiziginin kapsamini, 6nemini ve tarihsel gelisimini agiklayabileceklerdir.
Atmosferin olusumunu ve sinirlarini tanimlayabileceklerdir.
Atmosferin kimyasal ve fiziksel dzelliklerine gére dagilimini agiklayabileceklerdir.

Giines’i, Giines olaylarini, bu olaylarin temel &zelliklerini ve atmosfer ilizerindeki etkilerini
analiz edebileceklerdir.

Giines rilizgari, manyetosfer, aurora, Diinya’nin manyetik alani, jeomanyetik firtinalar ve
iyonosferik firtinalar ile ilgili kavramlar1 tanimlayabileceklerdir.

Yer tabanli ve uzay tabanli atmosfer arastirmalarmni, ayrica uzay havast kavramimi
aciklayabileceklerdir.

Atmosfer fiziginin teknolojik uygulamalardaki roliinii ifade edebileceklerdir.

Kendi 6grenme siireclerini, grup sunumlarini, 6grenilen konular1 ve uygun sunum tekniklerini
sergileyebileceklerdir.

DEGERLENDIRME SiSTEMI

Etkinlikler

Say1 Katki Pay1

Devam/Katihm:

‘ Laboratuvar:

‘ Uygulama (So6zlii Sinav):

‘ Arazi Caliymasi:

‘ Derse Ozgii Staj:

Kisa Sinavlar/Stiidyo Kritigi:

kapsamli sorularin sorulmast

e Detayh Degerlendirme Kriterleri:

e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan

-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme

e  Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika) 4 %15

Odev:

Sunum/Jiiri:

e  Format: Grup sunumlari

e Detayh Degerlendirme Kriterleri:

e igerik: Ogrencilerin kendi 6grenme siirelerini degerlendirmelerinin ve
grup sunumlari yapmalarinin istenmesi

1 %15
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-Ogrenilen konularmn dogru bir sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi

‘ Proje: H

‘ Seminer/Workshop: H

Ara Simavlar:
e icerik: Sinav haftasina kadar islenen konularn tiimiinii kapsayan
kapsaml1 sorular
e Format: Yiiz yiize. Sinav (90 dakika)
1 %30
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlariin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siireclerinin yiiriitilmesi
Final:
e lcerik: Dersin tiim igerigini kapsayan kapsaml1 sorular
e  Format: Yiiz yilize. Smav (90 dakika)
e Detayh Degerlendirme Kriterleri:
1 %40
-Derste iglenen tiim konularin derinlemesine kavranmig oldugunun
gosterilmesi
-ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
‘ Dénem i¢i Cahsmalarin Basar1 Notuna Katkisi H %60 ‘
‘ Final Sinavimin Basari Notuna Katkisi H %40 ‘
TOPLAM %100 ‘
HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
Konu Anlatimi: Girig, Atmosfer Fizigi’nin Tanmitim1 ve Genel
IDegerlendirme, .Atmosfer Fiziginin Onemi, Atmosferin Kisa Tarihi,
IAtmosfer ile Ilgili Bilim Dallari, Kapsami. Sunum/Jiri: Sunum|
caligmasinda  aragtirabilecekleri  konular ve sunum hakkinda . )
bilgilendirme,  6grencilerin  ilgilerine gore sunum  konularini On hazirhk kapsaminda, 6grencilere temel ders
belirleyebilmesi igin bilgilendirme. kitaplar1 ile ilgili bilimsel literatiir dnerilmesi.
1 Kaynak: Ders Kitabi,
Simf-igi  Uygulama: Ogrencilerden atmosfer fiziginin  bilimsel Aslan et al, (20.(.){) ’ Bolu-m L
- L g S . . . Saha (2008), Bolim 1-2;
arastirma, miihendislik ve giinliik yasamla iliskisine dair kisa bir beyin A s
" .7 Hargreaves (1992), Onsoz & Boliim 1.
irtinas1 yapilmasi, sunum hazirligi igin gruplara ayrilmalari.
Simf-i¢ci Tartisma: Segebilecekleri sunum konulart {izerinde genel bir
degerlendirme ve fikir aligverisi yapilacaktir.
Konu Anlatimi: Atmosferin Gegirdigi Evreler, Atmosferdeki Olaylarin
Uzay-Zaman Olgegi, Genel Olarak Atmosfer, Diinya Atmosferinin
Uzaydaki Yeri, Atmosferin Olusumu, Atmosferin Sinir1 ve Bigimi,
Atmosferik Sinirlayict Tabaka. Tgili kistmlarin okunmasi. Kaynak: Ders Kitabi,
Aslan et al. (2004), Boliim 2;
2 Smif-i¢ci Uygulama: Diinya atmosferinin evrimini kronolojik sema Saha (2008), Boliim 2-3;
halinde ¢ikarmalari; farkli donemlerin gaz bilesimini tablolagtirmalari. Hargreaves (1992), Boliim 1;
Tascione (1988), Bolim 1.
Simif-ici Tartisma: Atmosferin  olusum evrelerinin  Diinya’nin
yasanabilirligi iizerindeki roli tartisilir; “Eger atmosfer farkli geligseydi
asam nasil etkilenirdi?” sorusu {izerinde durulur.
Konu Anlatimi: Notr Atmosfer, Basing, Atmosferin Bilesimi, Ilgili kistmlarn okunmasi. Kaynak: Ders Kitabi,
3 IAtmosferdeki Gazlar, Sicaklik, Is1, Is1 Transfer metotlar1, Planck Yasasi, Aslan et al. (2004), Bolim 3-4;
Stefan Boltzman Yasasi, Wien Kayma Yasasi, Atmosferin Tabakalari, Saha (2008), Boliim 4-5;
Giines Radyasyonu, Net Radyasyon, Radyasyon Dengesi, Gazlarin| Hargreaves (1992), Bolim 2,
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absorblanma Enerjileri, Sunum I¢in Arastirma Konularinm Dagitilmasi.

Simif-i¢ci Uygulama: Planck, Stefan—Boltzmann ve Wien yasalar1 i¢in|
sayisal oOrnekler ¢oziimii; farkli yiizey sicakliklari icin radyasyon|
spektrumlarinin ¢izilmesi.

Simif-i¢i Tartisma: Is1 transfer yontemlerinin atmosfer olaylarma etkisi;
“Kiiresel 1sinma baglaminda radyasyon dengesi nasil degisiyor?” konulu
beyin firtinast.

Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari igeren bir
kisa sinavin yapilmasi.

Tascione (1988), Boliim 2;
Kivelson & Russell (1996), Boliim 2.

Kisa Smav 1: Atmosferdeki temel gazlarin
oranlar1i (N2, Oz, CO., H:0); Is1 transfer
yontemleri (iletim, taginim, 1§inim) tanimi ve
ornekleri; Stefan—Boltzmann ve Wien
yasalarinin basit uygulamalari.

Konu Anlatimi: Elektromanyetik Spektrum, Atmosferin Faydalari,
Bilesimi, Ozellikleri, Standart Atmosfer, Kimyasal Reaksiyonlar,|
yonizasyon Havamin Kompozisyonu, Diisey Sicaklik Dagilim ve
Kimyasal ve Fiziksel Ozelliklerine Gore Atmosfer Katlar1,

Smmif-i¢ci Uygulama: Elektromanyetik spektrumun gorsel olarak]

Ilgili kisimlarin okunmasi. Kaynak: Ders Kitabu,
Aslan et al. (2004), Bolim 5-6;
Saha (2008), Bolim 6-7;

4 cizilmesi; atmosfer katmanlarinda hangi dalga boylarinin absorbe] Hargreaves (1992), Boliim 2-3;
edildigini isaretlemeleri. Shunk & Nagy (2004), Bolim 1;
Kohl et al. (1996), Bolim 1.
Smif-ici Tartisma: Elektromanyetik spektrumun hangi bdlgelerinin|
atmosfer tarafindan absorbe edildigi ve bu durumun teknolojik
uygulamalara (6r. uydu haberlesmesi, gdzlemler) etkileri tartigilir.
Konu Anlatimi: No6tr Atmosfer, Troposfer, Troposferin karigimu,|
Havadaki miktar1 degismeyen gazlar, Havada her zaman bulunan fakat
miktar1 degisen gazlar, Havadaki Karbondioksit, Havadaki Su Buhari, )
Havada Her Zaman Bulunmayan Gazlar, Havadaki Ozon, Havadaki Ilgili kisimlarin okunmasi. Kaynak: Ders Kitabi,
Tozlar, Stratosfer, Mezosfer, Termosfer, Giines. Aslan et al. (2004), Bolim 7-8;
5 Saha (2008), Boliim 8-9;
Simif-i¢i Uygulama: Atmosfer katmanlarinin sicaklik—yiikseklik profilj Hargreaves (1992), Boliim 3;
cizdirilmesi; Ogrencilere gergek verilerden standart atmosfer grafigi Shunk & Nagy (2004), Bolim 2;
hazirlatilmasi. Kohl et al. (1996), Boliim 2.
Sinif-ici Tartisjma: Hangi atmosfer katmaninin iklim ve yasam igin|
daha kritik oldugu; ozon tabakasinin rolii {izerine.
Konu Anlatimi: Atmosferik Kirllma: Radyo Kanallari, Astronomikl llgili kisimlarin okunr.r.la.g. K.aynak: Ders Kitabi,
IKirilma, Atmosferde Dagilma, Atmosferde Sagilma, Goriis Uzaklig1. Aslan et al. (2094.)’ Bolim 9;
Saha (2008), Bolim 10;
Simf-i¢i Uygulama: Kirilma icin basit hesap 6rnegi. Hargreaves (1992), Bolim 4;
Tascione (1988), Boliim 3.
6 Siif-i¢ci Tartisma: Giinliik yasamda sac¢ilma ve kirilma olaylarimin|
gozlemlenmesi (Or. giin batimi renkleri, mavi gokyiizii, sisli havadal Kisa Smav 2: Rayleigh ve Mie sagiliminin
goriis uzakligy) lizerine tartigma. farklari, Astronomik kirilma &rnegi (Gilines/ay
ufukta neden daha biiylik goriiniir?), Goris
Kisa Sinav 2 (15 dk.): Ders sonunda, derste islenen konulari igeren bir uzakligina etki eden atmosferik faktorler.
kisa sinavin yapilmast.
Konu Anlatimi: Yer ylizeyinin Is1 Dengesi, Atmosfer Akustigi,|
Atmosfer Elektrigi. Ilgili kistmlarin okunmasi. Kaynak: Ders Kitabi,
o . . . Aslan et al. (2004), Bo6liim 10-11,
7 Sinif-i¢ci Uygulama: Yildirim olusumuna dair en yeni aragtirmalar. Saha (2008), Boliim 11;
Smif-i¢ci Tartisma: Yildiim ve simsegin olusum mekanizmalari, Harg'reaves (1992),“BA(.)lum 5
. : o . S Tascione (1988), Boliim 4.
toplum izerindeki etkileri ve korunma yontemleri iizerine
degerlendirme.
8 Ara s 1 Siav haftasina kadar islenen konularin tiimiiniin|
mnav tekrar edilmesi.
Konu Anlatimi: Giines, Giines Olaylar1, Giines Olaylarinin Ozellikleri,
Giines Olaylarnin Atmosfer Uzerindeki Etkileri. Tgili kistmlarin okunmasi. Kaynak: Ders Kitabi,
Aslan et al. (2004), Boliim 12;
Siif-ici Uygulama: Giines lekesi ve patlamalarinin verilerinin Saha (2008), Boliim 12;
9 (NASA/SOHO gibi) incelenmesi; 6grencilerin analizleri. Hargreaves (1992), Boliim 6;
Brekke (1997), Boliim 2;
Simf-i¢ci Tartisma: Giines aktivitelerinin (giines lekeleri, patlamalar) Kivelson & Russell (1996), B6lim 3.
atmosfer ve iklim tizerindeki kisa ve uzun vadeli etkileri tartisilir.
10 flgili kistmlarin okunmasi. Kaynak: Ders Kitabi,

Konu Anlatimi: Giines Riizgari, Manyetosfer, Aurora, Diinya Manyetik

IAlani, Jeomanyetik Firtina, Iyonosferik Firtina.

Aslan et al. (2004), Boliim 13;
Saha (2008), Boliim 13;
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Smmif-ici Uygulama: Aurora goézlemleri i¢in video analizi; Diinyal
manyetik alaninin sematik ¢izilmesi; tarihsel jeomanyetik firtina)
6rneklerinin incelenmesi.

Siif-i¢ci Tartisma: Aurora olusum siirecleri ve goézlemleri iizerinden
tartisma; “Jeomanyetik firtinalar modern teknolojilere (uydu, GPS,
elektrik sebekeleri) nasil etki eder?”” sorusu tartigilir.

Kisa Sinav 3 (15 dk.): Ders sonunda, derste islenen konular1 igeren bir]
kisa siavin yapilmasi.

Hargreaves (1992), Boliim 7-8;

Shunk & Nagy (2004), Bolim 3-4;
Kohl et al. (1996), Boliim 3-4;

Brekke (1997), Boliim 3;

Kivelson & Russell (1996), Boliim 4-5.

Kisa Smav 3: Giines riizgarinin temel 6zellikleri
(hiz, yogunluk, bilesim), Manyetosferin yapisi
ve koruyucu rolii,Aurora olusum mekanizmasi,
Jeomanyetik firtinalarin teknoloji tizerindekil
etkileri.

11

Konu Anlatimi: 1yonosfe;, Iyonosferin Olusum Mekanizmasi, Boslukta]
ve Dogal Bir Plazma olan Iyonosferde Dalga Yayilimu.

Smif-i¢i Uygulama: Radyo dalgalarinin iyonosferde yayilimu.
Siif-ici Tartisma: Radyo haberlesmesinde iyonosferin 6nemi;

“Iyonosfer olmasaydi iletisim teknolojileri nasil olurdu?” konulul
tartigma.

Ilgili kisimlari okunmasi. Kaynak: Ders Kitabi,
Aslan et al. (2004), Bolim 14;

Saha (2008), Bolim 14;

Hargreaves (1992), Boliim 9;

Shunk & Nagy (2004), Bolim 5-6;

Kohl et al. (1996), Bolim 5-6;

Brekke (1997), Boliim 4;

Kivelson & Russell (1996), Béliim 6.

12

Konu Anlatimi: Yer Tabanli ve Uzay Tabanli Atmosfer Arastirmalar,|
\Uzay Havasi.

Simf-ici Uygulama: Ogrencilerden NASA, ESA veya TUBITAK’m|
atmosfer/uzay havasi arastirma projelerini inceleyip sinifta sunmalari;
grup tartismasi ile giincel gorevlerin (6r. THEMIS, SWARM) tanitimu.

Simif-i¢i Tartisma: Uzay havasinin gelecekteki aragtirma 6nemi; “Uzay]
havas1 tahmini neden meteoroloji kadar kritik hale geliyor?” sorusu
lizerinden tartisma.

Kisa Sinav 4 (15 dk.): Ders sonunda, derste islenen konular1 igeren bir
kisa sinavin yapilmasi.

Ilgili kisimlari okunmasi. Kaynak: Ders Kitaba,
Aslan et al. (2004), Boliim 15;

Saha (2008), Bolim 15;

Hargreaves (1992), Boliim 10;

Tascione (1988), Boliim 5;

Kohl et al. (1996), Boliim 7;

Shunk & Nagy (2004), Bolim 7;

Kivelson & Russell (1996), Bolim 7.

Kisa Sinav 4: Uzay havasi tanimi ve dnemi, Ye
tabanli atmosfer aragtirmalarinda kullanilan]
araglar (radar, teleskop, balonlar), Uzay tabanli
gozlemler (SOHO, SWARM, THEMIS vb.),
Uzay havast tahmininin modern toplum igin|
Onemi.

13

Konu Anlatimi: Sunum/Jiiri (Secilen ve arastirilan konular ile ilgili
0grenci sunumlart).

Simif-i¢i Uygulama: Sunum/Jiiri: Segilen ve arastirilan konular ile ilgili
0grenci sunumlari.

Simif-ici Tartisma: Ogrenci Sunumlart ile ilgili Tartisma.

Aslan et al. (2004), Saha (2008), Tascione
(1988), Kohl et al. (1996), Shunk & Nagy
(2004), Hargreaves (1992), Brekke (1997),
Kivelson & Russell (1996) kaynaklarinin ve
secilen sunum konularina iliskin giincel bilimsel
literatiirlin incelenmesi.

14

Konu Anlatimi: Sunum/Jiiri (Secilen ve arastirilan konular ile ilgili
0grenci sunumlart).

Simif-i¢i Uygulama: Sunum/Jiiri: Segilen ve aragtirilan konular ile ilgili
6grenci sunumlart.

Simif-ici Tartisma: Ogrenci Sunumlart ile ilgili Tartisma.

Aslan et al. (2004), Saha (2008), Tascione
(1988), Kohl et al. (1996), Shunk & Nagy
(2004), Hargreaves (1992), Brekke (1997),
Kivelson & Russell (1996) kaynaklarinin ve
secilen sunum konularina iliskin giincel bilimsel
literatiirlin incelenmesi.

15

Konu Anlatimi: Sunum/Jiiri (Segilen ve arastirilan konular ile ilgili
6grenci sunumlart).

Simif-ici Uygulama: Sunum/Jiiri: Segilen ve aragtirilan konular ile ilgili
0grenci sunumlari.

Simif-ici Tartisma: Ogrenci Sunumlart ile ilgili Tartisma.

Aslan et al. (2004), Saha (2008), Tascione
(1988), Kohl et al. (1996), Shunk & Nagy
(2004), Hargreaves (1992), Brekke (1997),
Kivelson & Russell (1996) kaynaklarinin ve)
se¢ilen sunum konularma iliskin giincel bilimsel
literatiiriin incelenmesi.

16

Final

Sinav haftasina kadar iglenen konularin tiimiiniin
tekrar edilmesi.
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AKTS iISYUKU TABLOSU

Etkinlikler ‘ Say1 ‘ Siiresi (Saat) Toplam fsyiikii
=

Ders Saati 3 42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav Hazirhk
Siiresi)

Toplam is yiikii:

Toplam is yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE
SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT /
PROGRAMME

Physics

TITLE OF COURSE

Atmosphere Physics

CODE

F1Z24540

LOCAL CREDIT

3

ECTS

5

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR/
WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

Turkish, English

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Physics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face- to- Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Zehra CAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enable students to understand the structure and dynamic properties of the layers that make
up the atmosphere. The course aims to provide students with the ability to analyze the physical and chemical
composition, as well as the temperature and pressure profiles, of the different atmospheric layers. The course
focuses on examining the fundamental processes occurring in the atmosphere and their mechanisms. It aims for
students to evaluate the effects of solar activities on the atmosphere and space weather, including solar wind, the
magnetosphere, auroras, and geomagnetic storms. Furthermore, the course seeks to develop students’ skills in
interpreting atmospheric data through ground- and space-based observations and research methods. By the end
of the course, students are expected to integrate both theoretical knowledge and up-to-date observational data to
gain a comprehensive understanding of atmospheric and space weather processes.

COURSE CONTENT

Introduction to atmospheric physics; physics of the Earth’s atmosphere; origin of the Earth’s atmosphere;
composition and properties of the Earth’s atmosphere; neutral atmosphere; atmospheric evolution and the space-
time scale of atmospheric phenomena; neutral atmosphere, pressure, and atmospheric composition; atmospheric
gases, temperature, heat, and heat transfer methods; Planck’s law, Stefan—Boltzmann law, Wien’s displacement
law; atmospheric layers and solar radiation; net radiation and radiation balance; electromagnetic spectrum and
benefits of the atmosphere; standard atmosphere, ionization, and chemical reactions; atmospheric layers and
vertical temperature profile; atmospheric refraction, radio channels, and astronomical refraction; scattering in
the atmosphere, visibility; surface energy balance, atmospheric acoustics, and atmospheric electricity; the Sun
and solar events, effects of solar activities on the upper and lower atmosphere; solar wind, magnetosphere,
aurora, geomagnetic storms, and ionospheric storms; ionosphere and wave propagation in the ionosphere;
ground- and space-based atmospheric research (NASA, ESA, TUBITAK); student presentations.

RECOMMENDED OR
REQUIRED READINGS
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Coursebooks:
[1] Aslan, Z.; Topgu, S.; Barla, M. C. and Ozdemir, G. Atmosfer Fizigi. Papatya Yayincilik, 2004.

[2] Saha, Kshudiram. The Earth’s Atmosphere: Its Physics and Dynamics. Springer-Verlag Berlin Heidelberg,
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2008.
[3] Tascione, T. F. Introduction to the Space Environment. 1988.
[4] Kohl, H.; Riister, R. and Schlegel, K. Modern lonospheric Science. 1996.

[5] Schunk, R. W. and Nagy, A. F. lonospheres: Physics, Plasma Physics and Chemistry. Cambridge University
Press, 2004.

[6] Hargreaves, J. K. The Solar-Terrestrial Environment. Cambridge Univ. Pub., 1992.

[7] Brekke, A. Physics of the Upper Polar Atmosphere. Praxis Pub., 1997.

[8] Kivelson, M. G. and Russell, C. T. Introduction to Space Physics. Cambridge Univ. Press., 1996.

e Current reports and databases of institutions such as NASA, ESA, NOAA, and TUBITAK MAM

Upon successful completion of this course, students will be able to
1. Explain the scope, significance, and historical development of atmospheric physics.
2. Define the formation and boundaries of the atmosphere.
Explain the distribution of the atmosphere based on its chemical and physical properties.
Analyze the Sun, solar events, their fundamental characteristics, and their effects on the atmosphere.

Course Learning Outcomes

Define concepts related to the solar wind, magnetosphere, aurora, Earth’s magnetic field, geomagnetic
storms, and ionospheric storms.

Explain ground-based and space-based atmospheric research, as well as the concept of space weather.
Express the role of atmospheric physics in technological applications.

Demonstrate their own learning processes, group presentations, learned topics, and appropriate
presentation techniques.

EVALUATION SYSTEM
| Activities Number Percentage of Grade

‘ Attendance/Participation: H H

| Laboratory: H H

| Application (Oral Examination): H H

‘ Field Work: H H

| Special Course Internship (Work Placement): H H

e  Content: Comprehensive questions covering all topics addressed up to the
exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 4 %15

e  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in

Quizzes/Studio Critics:
the course

Homework Assignments: H

Presentations/Jury:
e  Content: Students will be asked to evaluate their own learning processes
and deliver group presentations

e  Format: Group presentations 1 %015

e  Detailed Assessment Criteria:

-Ahilitv ta acciiratelv exnlain the tonics learned
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-Proper use of presentation techniques

Midterms:

Content: Comprehensive questions covering all topics addressed up to the

exam week
Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies H

%060

Percentage of Final Examination H

%40

TOTAL %0100

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Introduction, Introduction to Atmospheric Physics and
General Evaluation, Importance of Atmospheric Physics, Brief
History of the Atmosphere, Scientific Disciplines Related to the|
IAtmosphere, Scope. Presentation/Jury: Information about possible
research topics and the presentation process, guidance for students
to be able to determine their presentation topics according to their|

Recommend scientific literature related to the basic

Interests. textbooks to the students as part of the preliminary
1 preparation. Source: Coursebook,

In-Class Practice: Students will conduct a short brainstorming Aslan et al. (2004), Chapter 1;

session on the relationship of atmospheric physics to scientific| Saha (2008), Chapters 1-2;

research, engineering, and daily life, and they will be divided into Hargreaves (1992), Preface & Chapter 1.

groups for presentation preparation.

In-Class Discussion: A general evaluation and exchange of ideas

will be carried out on possible presentation topics that they may

choose.

Lecture: Evolutionary Stages of the Atmosphere, Space-Time . .

Scale of Atmospheric Events, General Overview of the Reading of the relevant sections. Source: Coursebook,

Atmosphere, The Position of the Earth’s Atmosphere in Space, Aslan et al. (2004), Chapter 2,
2 Saha (2008), Chapter 2-3;

Formation of the Atmosphere, Boundaries and Shape of the
IAtmosphere, Atmospheric Limiting Layer.

Hargreaves (1992), Chapter 1;
Tascione (1988), Chapter 1.
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In-Class Practice: Students will create a chronological diagram
of the evolution of the Earth’s atmosphere and tabulate the gas
composition of different periods.

In-Class Discussion: The role of the evolutionary stages of the
atmosphere in the habitability of the Earth will be discussed,
focusing on the question: “How would life have been affected i
the atmosphere had developed differently? .

Lecture: Neutral Atmosphere, Pressure, Composition of the
IAtmosphere, Atmospheric Gases, Temperature, Heat, Heat
Transfer Methods, Planck’s Law, Stefan-Boltzmann Law, Wien’s
Displacement Law, Layers of the Atmosphere, Solar Radiation,
Net Radiation, Radiation Balance, Absorption Energies of Gases,
Distribution of Research Topics for Presentations.

In-Class Practice: Solving numerical examples for Planck’s,
Stefan—Boltzmann, and Wien’s laws; plotting radiation spectra for|
different surface temperatures.

In-Class Discussion: The effects of heat transfer methods on
atmospheric phenomena; brainstorming on the question: “Ho
does the radiation balance change in the context of global
warming?”

Quiz 1 (15 min.): A quiz covering the topics covered in class will
be administered at the end of the lesson.

Reading of the relevant sections. Source: Coursebook,
Aslan et al. (2004), Chapter 3-4;

Saha (2008), Chapter 4-5;

Hargreaves (1992), Chapter 2;

Tascione (1988), Chapter 2;

Kivelson & Russell (1996), Chapter 2.

Quiz 1: Proportions of the main gases in the atmosphere
(N2, Oz, CO2, H:0); definitions and examples of heat
transfer methods (conduction, convection, radiation);
simple applications of the Stefan—Boltzmann and Wien
laws.

Lecture: Electromagnetic Spectrum, Benefits of the Atmosphere,
Composition, Properties, Standard Atmosphere, Chemical
Reactions, lonization, Composition of the Air, Vertical
[Temperature Distribution, and Atmospheric Layers Based on
Their Chemical and Physical Properties.

In-Class Practice: Drawing the electromagnetic spectrum
visually; marking which wavelengths are absorbed in different
atmospheric layers.

In-Class Discussion: Discussion on which regions of the
electromagnetic spectrum are absorbed by the atmosphere and
how this affects technological applications (e.g., satellite
communication, observations).

Reading of the relevant sections. Source: Coursebook,
Aslan et al. (2004), Chapter 5-6;

Saha (2008), Chapter 6-7;

Hargreaves (1992), Chapter 2-3;

Shunk & Nagy (2004), Chapter 1;

Kohl et al. (1996), Chapter 1.

Lecture: Neutral Atmosphere, Troposphere, Mixing in the
Troposphere, Permanent Gases in the Atmosphere, Variable Gases
in the Atmosphere, Carbon Dioxide in the Atmosphere, Water|
\Vapor in the Atmosphere, Non-Permanent Gases in the
IAtmosphere, Ozone in the Atmosphere, Dust in the Atmosphere,
Stratosphere, Mesosphere, Thermosphere, Sun.

In-Class Practice: Plotting the temperature—altitude profile o
atmospheric layers; preparing a standard atmosphere graph using
real data.

In Class Discussion: Which atmospheric layer is more critical for
climate and life; discussion on the role of the ozone layer.

Reading of the relevant sections. Source: Coursebook,
Aslan et al. (2004), Chapter 7-8;

Saha (2008), Chapter 8-9;

Hargreaves (1992), Chapter 3;

Shunk & Nagy (2004), Chapter 2;

Kohl et al. (1996), Chapter 2.

Lecture: Atmospheric Refraction: Radio Channels, Astronomical
Refraction, Atmospheric Dispersion, Atmospheric Scattering,
\Visibility Distance.

In-Class Practice: Simple calculation example for refraction.

In-Class Discussion: Discussion on the observation of scattering
and refraction phenomena in daily life (e.g., sunset colors, blue
sky, visibility distance in foggy weather).

Quiz 2 (15 min.): A quiz covering the topics covered in class will
be administered at the end of the lesson.

Reading of the relevant sections. Source: Coursebook,
Aslan et al. (2004), Chapter 9;

Saha (2008), Chapter 10;

Hargreaves (1992), Chapter 4;

Tascione (1988), Chapter 3.

Quiz 2: Differences between Rayleigh and Mie scattering,
example of astronomical refraction (why does the
Sun/Moon appear larger on the horizon?), atmospheric
factors affecting visibility distance.

Lecture: Earth’s Surface Heat Balance, Atmospheric Acoustics,
IAtmospheric Electricity.

In-Class Practice: The latest research on lightning formation.

Reading of the relevant sections. Source: Coursebook,
Aslan et al. (2004), Chapter 10-11;

Saha (2008), Chapter 11;

Hargreaves (1992), Chapter 5;

Tascione (1988), Chapter 4.
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In-Class Discussion: Evaluation of the formation mechanisms of
lightning and thunder, their impacts on society, and protection
methods.

8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Sun, Solar Events, Characteristics of Solar Events,
Effects of Solar Events on the Atmosphere. Reading of the relevant sections. Source: Coursebook,
In-Class Practice: Examination of sunspot and solar flare datal Aslan et al. (2004), Cha'?te’ 12
9 (c.g., from NASA/SOHO); students’ analyses Saha (2008), Chapter 12,
e ’ ’ Hargreaves (1992), Chapter 6;
In-Class Discussion: Discussion on the short- and long-term ﬁzszﬁiglig%sgg??tgg%) Chanter 3
effects of solar activities (sunspots, flares) on the atmosphere and ! P '
climate.
Lecture: Solar Wind, Magnetosphere, Aurora, Earth’s Magnetic
Field, Geomagnetic Storm, lonospheric Storm. Reading of the relevant sections. Source: Coursebook,
Aslan et al. (2004), Chapter 13;
In-Class Practice: Video analysis of aurora observations; Saha (2008), Chapter 13;
schematic drawing of the Earth’s magnetic field; examination o Hargreaves (1992), Chapter 7-8;
historical examples of geomagnetic storms. Shunk & Nagy (2004), Chapter 3-4;
Kohl et al. (1996), Chapter 3-4;
10 In-Class Discussion: Discussion on aurora formation processes| Brekke (1997), Chapter 3;
and observations; focusing on the question: “How do geomagneti Kivelson & Russell (1996), Chapter 4-5.
storms affect modern technologies (satellites, GPS, power
lgrids)?”. Quiz 3: Fundamental properties of the solar wind
(velocity, density, composition), structure and protective
Quiz 3 (15 min.): A quiz covering the topics covered in class will role of the magnetosphere, mechanism of aurora
be administered at the end of the lesson. formation, effects of geomagnetic storms on technology.
Lecture: Ionos_pherg, Formation _Ivlechanlsm of the lonosphere, Reading of the relevant sections. Source: Coursebook,
\Wave Propagation in Space and in the lonosphere as a Natural Asl .
Plasma. slan et al. (2004), Chapter 14;
Saha (2008), Chapter 14;
. . . . . Hargreaves (1992), Chapter 9;
11 In-Class Practice: Propagation of radio waves in the ionosphere. Shunk & Nagy (2004), Chapter 5-6:
In-Class Discussion: The importance of the ionosphere in radio gohl etal. (1996), Chapte'r 56;
LT : R rekke (1997), Chapter 4;
communication; discussion on the question: “How woul Kivelson & Russell (1996), Chapter 6
communication technologies be if the ionosphere did not exist?”. ' '
Is_sg(tztérvevegﬁg:nd-Based and Space-Based Atmospheric Research, Reading of the relevant sections. Source: Coursebook,
' Saha (2008), Chapter 15;
In-Class Practice: Students will examine atmospheric/space I_l—_|arg_reaves (1992), Chapter' 10;
. ascione (1988), Chapter 5;
\weather research projects conducted by NASA, ESA, of Kohl et al. (1996). Chapter 7-
TUBITAK and present them in class; introduction of current ohl etal. ( ) pier 7, )
missions (e.g., THEMIS, SWARM) through group discussion Shunk & Nagy (2004), Chapter 7,
12 A ' ' Kivelson & Russell (1996), Chapter 7.
In-CIas's D!scuss_lon. The |mp0rtanf:e gf“future 'research on space Quiz 4: Definition and importance of space weather,
\weather; discussion on the question: “Why is space weathe - - -
forecasting becoming as critical as meteorological forecasting? ”. instruments used in ground-based atmospheric resengh
(radar, telescope, balloons), space-based observations
Quiz 4: (15 min.): A quiz covering the topics covered in class (SOHO, SWAR.M’ THEMIS, etc.), importance of space
. - weather forecasting for modern society.
will be administered at the end of the lesson.
Lecture: Presentation/Jury (Student presentations on selected and
researched topics). Review sources Aslan et al. (2004), Saha (2008), Tascione
(1988), Kohl et al. (1996), Shunk & Nagy (2004),
13 In-Class Practice: Presentation/Jury: Student presentations on Hargreaves (1992), Brekke (1997), Kivelson & Russell
selected and researched topics. (1996) and recent scientific literature related to the selected
presentation topics.
In-Class Discussion: Discussion of Student Presentations.
Lecture: Presentation/Jury (Student presentations on selected and
researched topics). Review sources Aslan et al. (2004), Saha (2008), Tascione
(1988), Kohl et al. (1996), Shunk & Nagy (2004),
14 In-Class Practice: Presentation/Jury: Student presentations on Hargreaves (1992), Brekke (1997), Kivelson & Russell
selected and researched topics. (1996) and recent scientific literature related to the selected
presentation topics.
In-Class Discussion: Discussion of Student Presentations.
Lecture: Presentation/Jury (Student presentations on selected and Review sources Aslan et al. (2004), Saha (2008), Tascione
15 researched topics). (1988), Kohl et al. (1996), Shunk & Nagy (2004),

In-Class Practice: Presentation/Jury: Student presentations on

Hargreaves (1992), Brekke (1997), Kivelson & Russell
(1996) and recent scientific literature related to the selected
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selected and researched topics. presentation topics.

In-Class Discussion: Discussion of Student Presentations.

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Numbe Duration Total Workload
r (Hour)

Course Hours 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar 1

Mid-Terms (Examination Duration + Examination Prep. Duration) 1

Final (Examination Duration + Examination Prep. Duration) 1

Total Workload: H

Total Workload / 30(h): |

ECTS Credit:

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 12/15



Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Temel bilimler ve fizik

alanindaki kuramsal bilgilerini
akademik  diizeyde analiz,
yorum ve problem ¢odziimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical
knowledge in  fundamental
sciences and physics for
analysis, interpretation, and
problem-solving at an academic

o
lon
lon
o
(7]
(7]
lon
o

level.
PS:-Z Uygulamali bilgilerini
fiziksel siireglerin

modellenmesi, deneysel tasarim
ve problem ¢oziimiinde etkili
ve amaca yonelik bigimde
kullanabileceklerdir. / Apply . - - . . . - .
their  practical ~ knowledge
effectively and strategically in
modelling physical

processes, experimental design,
and problem-solving.

PC-3 Kuramsal velveya
deneysel bilgilerini karmagik
fizik problemlerinin
¢oziiminde etkili  bi¢imde
kullanarak, bu problemlere
yonelik uygun analiz ve
modelleme yontemlerini se¢ip
uygulayabileceklerdir. / Use
their theoretical and/or
experimental knowledge
effectively in solving complex
physics problems by selecting
and  applying  appropriate
analysis and modelling methods
for these problems.

Pg-4 Disiplinleraras1  bir

yaklagimla, farkli alanlarda
edinmis olduklar bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge acquired
from  different  disciplines
through an interdisciplinary
approach.

PC-5 Fizik biliminin temel
ve uygulamali  alanlarinda
edindikleri bilgi birikimlerini
ve kuramsal analiz, deneysel
uygulama ve sayisal modelleme
ve hesaplamali fizik araglarimi
kullanma ve gelistirme
becerilerini, kuramsal fizik,
niikleer fizik, yogun madde
fizigi, yiiksek enerji fizigi,
nanoteknoloji,

yenilenebilir/alternatif  enerji
teknolojileri, ileri  malzeme
tasarimi, niikkleer teknoloji ve
kuantum  teknolojileri  gibi

o
lon
lon
lon
lon
lon
lon
lon

lon
lon
lon
o
o
o
[&)]
o

lon
o
o
ol
ol
o
o
lon
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disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda

gelistirebileceklerdir. / Advance
their acquired knowledge in the
fundamental and applied fields
of physics and their skills in
theoretical analysis,
experimental application,
numerical modelling and using
and developing computational
physics  tools in both

disciplinary and
interdisciplinary areas of
specialisation such as

theoretical  physics, nuclear
physics, condensed  matter
physics, high energy physics,
nanotechnology,

renewable/alternative  energy
technologies, advanced
materials  design, nuclear
technology, and  quantum
technologies.

PQ-G Fizik alaninda yaygin

olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢dzmek,  veri

analizi yapmak ve
simiilasyonlar gergeklestirmek
icin etkin bicimde . - - . . . -

kullanabileceklerdir. / Use at
least one programming
language and computer and
artificial intelligence
Technologies widely employed
in physics for problem-solving
data analysis, and simulations.

PC-7 Fizik ve ilgili

alanlardaki bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagmak i¢in hayat
boyu Ogrenme stratejilerini
kullanabileceklerdir. / Follow - - - - - - -
scientific and technological
developments in physics and
related fields, assess career
opportunities, identify personal
and professional development
goals, and adopt lifelong
learning strategies to achieve
these goals.

PC-8 Bilimsel
aragtirmalarint = ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal sonuglari
ve toplumsal etkileri dikkate
alarak mesleki etik ilkeler,
kalite standartlar1 ile evrensel - - - - - - -
degerler  dogrultusunda ve
sosyal sorumluluk bilinci ve
adalet duygusuyla hareket

Edebileceklerdir. / Act with a
sense of social responsibility
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and justice and in accordance
with professional ethical
principles, quality standards,
and universal values by taking
into account potential legal and
societal consequences of their
scientific research and
professional activities.

PC-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
calisabileceklerdir. /  Work
effectively both independently
and as part of a team.

PS ‘-10 Fizik alaninda

giivenilir  bilgi kaynaklarina

ulagarak  literatiir  taramasi
yapabilecek  ve  akademik
aragtirma tasarlayip

yiiriitebileceklerdir. / Access
reliable sources of information,
conduct literature reviews, and
design and carry
out academic research in the
field of physics.

lon

o

lon

o

o

lon

[)]

lon

PS‘-ll Fizik  konularini,

teorileri, aragtirmalari ~ ve
problem  ¢o6ziimlerini, fizik
terminolojisi  kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sézlii ve yazih
olarak etkili bigimde
aktarabileceklerdir. /
Effectively communicate

topics, theories, research, and
problem solutions in physics to
all relevant stakeholders using
appropriate physics
terminology, both orally and in
writing, in  Turkish and in
English.

PC-12 Laboratuvar

calismalarinda  bilimsel veri

toplayarak  teknik  ve/veya
bilimsel raporlar
hazirlayabilecek ve mevcut
raporlari

yorumlayabileceklerdir. /
Collect scientific data during
laboratory ~ work,  prepare
technical ~ and/or  scientific

reports and interpret existing
reports.
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