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0:)������������5(,&������/HFWXUH�
��������5������������$0��5(,&������/DERUDWRU\�

,QVWUXFWRU� Ataur R. Chowdhury

2IILFH� REIC 118

2IILFH�+RXUV� MW   3:30-5:00 PM 

&RQWDFW� Phone    (907) 474-6109
Fax        (907) 474-6130
Email    archowdhury@alaska.edu

3UHUHTXLVLWHV� PHYS 213X; PHYS 301; or permission of instructor�

7H[W� 5HTXLUHG��Optics by Eugene Hecht, 5th Edition, Addison Wesley. 

5HIHUHQFH�7H[WV� 1. Modern Optics by R. Guenther, Wiley.
2. Statistical Optics by J. Goodman, Wiley.

&RXUVH�2EMHFWLYHV���To acquire a basic understanding of the fundamentals of geometrical and physical 
optics.�

6WXGHQW�/HDUQLQJ�2XWFRPHV�
1. Students should be able to understand the logistics of geometrical and 

physical optics.
2. Students should be able to set up equations for relevant optical phenomena 

and be able to solve for relevant quantities of interest.
3. Students should be able to simulate approximate optical properties where 

analytical solutions are not possible.
4. Students should be to master the fundamentals of most geometrical and 

physical phenomena in optics.

&RXUVH�2XWOLQH� (1) Propagation of light; (2) geometrical interpretation of optical phenomena; (3) 
Polarization of light; (4) Interference of light; (5) Diffraction of light; (6) Fourier 
and non-linear optics; and (7) Coherence theory.

&UHGLWV� 4 credits: 3 hr. of lecture, and 3hr. of lab per week.
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ƚŚĞƐĞ�ƐĞƌǀŝĐĞƐ�ĐĂŶ�ĐŽŶƚĂĐƚ�ƚŚĞ�^ƚƵĚĞŶƚ��ĚǀŽĐĂĐǇ��ŝƌĞĐƚŽƌ�ďǇ�ǀŝƐŝƚŝŶŐ�ƚŚĞ��^h�&�ŽĨĨŝĐĞ�Žƌ�ĞŵĂŝůŝŶŐ�
ĂƐƵĂĨ͘ŽĨĨŝĐĞΛĂůĂƐŬĂ͘ĞĚƵ͘�

Student Academic Support͗
ҙ ^ƉĞĂŬŝŶŐ��ĞŶƚĞƌ�;ϵϬϳͲϰϳϰͲϱϰϳϬ͕�ƵĂĨͲƐƉĞĂŬŝŶŐĐĞŶƚĞƌΛĂůĂƐŬĂ͘ĞĚƵ͕�'ƌƵĞŶŝŶŐ�ϱϬϳͿ
ҙ tƌŝƚŝŶŐ��ĞŶƚĞƌ�;ϵϬϳͲϰϳϰͲϱϯϭϰ͕�ƵĂĨͲǁƌŝƚŝŶŐͲĐĞŶƚĞƌΛĂůĂƐŬĂ͘ĞĚƵ͕�'ƌƵĞŶŝŶŐ�ϴƚŚ�ĨůŽŽƌͿ
ҙ h�&�DĂƚŚ�^ĞƌǀŝĐĞƐ͕�ƵĂĨͲƚƌĂĐĐůŽƵĚΛĂůĂƐŬĂ͘ĞĚƵ͕��ŚĂƉŵĂŶ��ƵŝůĚŝŶŐ�;ĨŽƌ�ŵĂƚŚ�ĨĞĞ�ƉĂǇŝŶŐ�

ƐƚƵĚĞŶƚƐ�ŽŶůǇͿ
ҙ �ĞǀĞůŽƉŵĞŶƚĂů�DĂƚŚ�>Ăď͕�'ƌƵĞŶŝŶŐ�ϰϬϲ
ҙ dŚĞ��ĞďďŝĞ�DŽƐĞƐ�>ĞĂƌŶŝŶŐ��ĞŶƚĞƌ�Ăƚ��d��;ϵϬϳͲϰϱϱͲϮϴϲϬ͕�ϲϬϰ��ĂƌŶĞƚƚĞ�^ƚ͕�ZŽŽŵ�ϭϮϬ͕�

ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĐƚĐ͘ƵĂĨ͘ĞĚƵͬƐƚƵĚĞŶƚͲƐĞƌǀŝĐĞƐͬƐƚƵĚĞŶƚͲƐƵĐĐĞƐƐͲĐĞŶƚĞƌͬͿ
ҙ &Žƌ�ŵŽƌĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ĂŶĚ�ƌĞƐŽƵƌĐĞƐ͕�ƉůĞĂƐĞ�ƐĞĞ�ƚŚĞ��ĐĂĚĞŵŝĐ��ĚǀŝƐŝŶŐ�ZĞƐŽƵƌĐĞ�>ŝƐƚ�

;ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵĂĨ͘ĞĚƵͬĂĚǀŝƐŝŶŐͬůƌͬ^<DͺϯϲϰĞϭϵϬϭϭϳϭϳϮϴϭ͘ƉĚĨͿ

Student Resources:
ҙ �ŝƐĂďŝůŝƚǇ�^ĞƌǀŝĐĞƐ�;ϵϬϳͲϰϳϰͲϱϲϱϱ͕�ƵĂĨͲĚŝƐĂďŝůŝƚǇͲƐĞƌǀŝĐĞƐΛĂůĂƐŬĂ͘ĞĚƵ͕�tŚŝƚĂŬĞƌ�ϮϬϴͿ�
ҙ ^ƚƵĚĞŶƚ�,ĞĂůƚŚ�Θ��ŽƵŶƐĞůŝŶŐ�[6 free counseling sessions] ;ϵϬϳͲϰϳϰͲ

ϳϬϰϯ͕�ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵĂĨ͘ĞĚƵͬĐŚĐͬĂƉƉŽŝŶƚŵĞŶƚƐ͘ƉŚƉ͕�'ƌƵĞŶŝŶŐ�ϮϭϱͿ
ҙ �ĞŶƚĞƌ�ĨŽƌ�^ƚƵĚĞŶƚ�ZŝŐŚƚƐ�ĂŶĚ�ZĞƐƉŽŶƐŝďŝůŝƚŝĞƐ�;ϵϬϳͲϰϳϰͲϳϯϭϳ͕�ƵĂĨͲƐƚƵĚĞŶƚƌŝŐŚƚƐΛĂůĂƐŬĂ͘ĞĚƵ͕�

�ŝĞůƐŽŶ�ϭϭϬͿ
ҙ �ƐƐŽĐŝĂƚĞĚ�^ƚƵĚĞŶƚƐ�ŽĨ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ůĂƐŬĂ�&ĂŝƌďĂŶŬƐ�;�^h�&Ϳ�Žƌ��^h�&�^ƚƵĚĞŶƚ�

'ŽǀĞƌŶŵĞŶƚ�;ϵϬϳͲϰϳϰͲϳϯϱϱ͕�ĂƐƵĂĨ͘ŽĨĨŝĐĞΛĂůĂƐŬĂ͘ĞĚƵ͕�tŽŽĚ��ĞŶƚĞƌ�ϭϭϵͿ

Nondiscrimination statement͗�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ůĂƐŬĂ�ŝƐ�ĂŶ�ĂĨĨŝƌŵĂƚŝǀĞ�ĂĐƚŝŽŶͬĞƋƵĂů�ŽƉƉŽƌƚƵŶŝƚǇ�
ĞŵƉůŽǇĞƌ�ĂŶĚ�ĞĚƵĐĂƚŝŽŶĂů�ŝŶƐƚŝƚƵƚŝŽŶ͘�dŚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ��ůĂƐŬĂ�ĚŽĞƐ�ŶŽƚ�ĚŝƐĐƌŝŵŝŶĂƚĞ�ŽŶ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�
ƌĂĐĞ͕�ƌĞůŝŐŝŽŶ͕�ĐŽůŽƌ͕�ŶĂƚŝŽŶĂů�ŽƌŝŐŝŶ͕�ĐŝƚŝǌĞŶƐŚŝƉ͕�ĂŐĞ͕�ƐĞǆ͕�ƉŚǇƐŝĐĂů�Žƌ�ŵĞŶƚĂů�ĚŝƐĂďŝůŝƚǇ͕�ƐƚĂƚƵƐ�ĂƐ�Ă�
ƉƌŽƚĞĐƚĞĚ�ǀĞƚĞƌĂŶ͕�ŵĂƌŝƚĂů�ƐƚĂƚƵƐ͕�ĐŚĂŶŐĞƐ�ŝŶ�ŵĂƌŝƚĂů�ƐƚĂƚƵƐ͕�ƉƌĞŐŶĂŶĐǇ͕�ĐŚŝůĚďŝƌƚŚ�Žƌ�ƌĞůĂƚĞĚ�ŵĞĚŝĐĂů�
ĐŽŶĚŝƚŝŽŶƐ͕�ƉĂƌĞŶƚŚŽŽĚ͕�ƐĞǆƵĂů�ŽƌŝĞŶƚĂƚŝŽŶ͕�ŐĞŶĚĞƌ�ŝĚĞŶƚŝƚǇ͕�ƉŽůŝƚŝĐĂů�ĂĨĨŝůŝĂƚŝŽŶ�Žƌ�ďĞůŝĞĨ͕�ŐĞŶĞƚŝĐ�
ŝŶĨŽƌŵĂƚŝŽŶ͕�Žƌ�ŽƚŚĞƌ�ůĞŐĂůůǇ�ƉƌŽƚĞĐƚĞĚ�ƐƚĂƚƵƐ͘�dŚĞ�hŶŝǀĞƌƐŝƚǇΖƐ�ĐŽŵŵŝƚŵĞŶƚ�ƚŽ�ŶŽŶĚŝƐĐƌŝŵŝŶĂƚŝŽŶ͕�
ŝŶĐůƵĚŝŶŐ�ĂŐĂŝŶƐƚ�ƐĞǆ�ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ͕�ĂƉƉůŝĞƐ�ƚŽ�ƐƚƵĚĞŶƚƐ͕�ĞŵƉůŽǇĞĞƐ͕�ĂŶĚ�ĂƉƉůŝĐĂŶƚƐ�ĨŽƌ�ĂĚŵŝƐƐŝŽŶ�ĂŶĚ�
ĞŵƉůŽǇŵĞŶƚ͘��ŽŶƚĂĐƚ�ŝŶĨŽƌŵĂƚŝŽŶ͕�ĂƉƉůŝĐĂďůĞ�ůĂǁƐ͕�ĂŶĚ�ĐŽŵƉůĂŝŶƚ�ƉƌŽĐĞĚƵƌĞƐ�ĂƌĞ�ŝŶĐůƵĚĞĚ�ŽŶ�h�ΖƐ�
ƐƚĂƚĞŵĞŶƚ�ŽĨ�ŶŽŶĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�ĂǀĂŝůĂďůĞ�Ăƚ�ǁǁǁ͘ĂůĂƐŬĂ͘ĞĚƵͬŶŽŶĚŝƐĐƌŝŵŝŶĂƚŝŽŶ͘�&Žƌ�ŵŽƌĞ�
ŝŶĨŽƌŵĂƚŝŽŶ͕�ĐŽŶƚĂĐƚ͗�
h�&��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƋƵŝƚǇ�ĂŶĚ��ŽŵƉůŝĂŶĐĞ
ϭϲϵϮ�dŽŬ�>ĂŶĞ͕�ϯƌĚ�ĨůŽŽƌ͕��ŽŶƐƚŝƚƵƚŝŽŶ�,Ăůů͕�&ĂŝƌďĂŶŬƐ͕��<��ϵϵϳϳϱ
ϵϬϳͲϰϳϰͲϳϯϬϬ
ƵĂĨͲĚĞŽΛĂůĂƐŬĂ͘ĞĚƵ
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�ĚĚŝƚŝŽŶĂů�ƐǇůůĂďŝ�ƐƚĂƚĞŵĞŶƚ�ĨŽƌ�ĐŽƵƌƐĞƐ�ŝŶĐůƵĚŝŶŐ�ŽĨĨͲĐĂŵƉƵƐ�ƉƌŽŐƌĂŵƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ĂĐƚŝǀŝƚŝĞƐ͗

hŶŝǀĞƌƐŝƚǇ�^ƉŽŶƐŽƌĞĚ�KĨĨͲ�ĂŵƉƵƐ�WƌŽŐƌĂŵƐ�ĂŶĚ�ZĞƐĞĂƌĐŚ��ĐƚŝǀŝƚŝĞƐ

tĞ�ǁĂŶƚ�ǇŽƵ�ƚŽ�ŬŶŽǁ�ƚŚĂƚ͗

1. h��ŝƐ�ĂŶ���ͬ�K�ĞŵƉůŽǇĞƌ�ĂŶĚ�ĞĚƵĐĂƚŝŽŶĂů�ŝŶƐƚŝƚƵƚŝŽŶ�ĂŶĚ�ƉƌŽŚŝďŝƚƐ�ŝůůĞŐĂů�ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�
ĂŐĂŝŶƐƚ�ĂŶǇ�ŝŶĚŝǀŝĚƵĂů͗�ǁǁǁ͘ĂůĂƐŬĂ͘ĞĚƵͬŶŽŶĚŝƐĐƌŝŵŝŶĂƚŝŽŶ͘

2. /ŶĐŝĚĞŶƚƐ�ĐĂŶ�ďĞ�ƌĞƉŽƌƚĞĚ�ƚŽ�ǇŽƵƌ�ƵŶŝǀĞƌƐŝƚǇ͛Ɛ��ƋƵŝƚǇ�ĂŶĚ��ŽŵƉůŝĂŶĐĞ�ŽĨĨŝĐĞ�;ůŝƐƚĞĚ�ďĞůŽǁͿ�Žƌ�
ŽŶůŝŶĞ�ƌĞƉŽƌƚŝŶŐ�ƉŽƌƚĂů͘��hŶŝǀĞƌƐŝƚǇ�ŽĨ��ůĂƐŬĂ�ƚĂŬĞƐ�ŝŵŵĞĚŝĂƚĞ͕�ĞĨĨĞĐƚŝǀĞ͕�ĂŶĚ�ĂƉƉƌŽƉƌŝĂƚĞ�
ĂĐƚŝŽŶ�ƚŽ�ƌĞƐƉŽŶĚ�ƚŽ�ƌĞƉŽƌƚĞĚ�ĂĐƚƐ�ŽĨ�ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�ĂŶĚ�ŚĂƌĂƐƐŵĞŶƚ͘�

3. dŚĞƌĞ�ĂƌĞ�ƐƵƉƉŽƌƚŝǀĞ�ŵĞĂƐƵƌĞƐ�ĂǀĂŝůĂďůĞ�ƚŽ�ŝŶĚŝǀŝĚƵĂůƐ�ƚŚĂƚ�ŵĂǇ�ŚĂǀĞ�ĞǆƉĞƌŝĞŶĐĞĚ�
ĚŝƐĐƌŝŵŝŶĂƚŝŽŶ͘

4. hŶŝǀĞƌƐŝƚǇ�ŽĨ��ůĂƐŬĂ͛Ɛ��ŽĂƌĚ�ŽĨ�ZĞŐĞŶƚƐ͛�WŽůŝĐǇ�Θ�hŶŝǀĞƌƐŝƚǇ�ZĞŐƵůĂƚŝŽŶƐ�;h���ŽZ�WΘZͿ�
Ϭϭ͘ϬϮ͘ϬϮϬ�EŽŶĚŝƐĐƌŝŵŝŶĂƚŝŽŶ�ĂŶĚ�Ϭϭ͘Ϭϰ�^Ğǆ�ĂŶĚ�'ĞŶĚĞƌͲ�ĂƐĞĚ��ŝƐĐƌŝŵŝŶĂƚŝŽŶ�hŶĚĞƌ�dŝƚůĞ�/y͕�
ŐŽ�ƚŽ͗�ŚƚƚƉ͗ͬͬĂůĂƐŬĂ͘ĞĚƵͬďŽƌͬƉŽůŝĐǇͲƌĞŐƵůĂƚŝŽŶƐͬ͘

5. h���ŽZ�WΘZ�ĂƉƉůǇ�Ăƚ�Ăůů�ƵŶŝǀĞƌƐŝƚǇ�ŽǁŶĞĚ�Žƌ�ŽƉĞƌĂƚĞĚ�ƐŝƚĞƐ͕�ƵŶŝǀĞƌƐŝƚǇ�ƐĂŶĐƚŝŽŶĞĚ�ĞǀĞŶƚƐ͕�
ĐůŝŶŝĐĂů�ƐŝƚĞƐ�ĂŶĚ�ĚƵƌŝŶŐ�Ăůů�ĂĐĂĚĞŵŝĐ�Žƌ�ƌĞƐĞĂƌĐŚ�ƌĞůĂƚĞĚ�ƚƌĂǀĞů�ƚŚĂƚ�ĂƌĞ�ƵŶŝǀĞƌƐŝƚǇ�ƐƉŽŶƐŽƌĞĚ͘

&Žƌ�ĨƵƌƚŚĞƌ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽŶ�ǇŽƵƌ�ƌŝŐŚƚƐ�ĂŶĚ�ƌĞƐŽƵƌĐĞƐ�ĐůŝĐŬ�ŚĞƌĞ͘�
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        22 0LGWHUP�([DPLQDWLRQ 
        
        25  interference of light 9.1-9.2
        27 wavefront-splitting spectrometer 9.3
        29 amplitude-splitting spectrometers 9.4

Apr  1 multiple-beam interferometers 9.6
        3 applications of interferometry 9.8
        5   diffraction of light 10.1
        
        8 Fraunhofer diffraction 10.2
       10 Fraunhofer diffraction continued 10.2
       12 Fresnel diffraction 10.3
      
       15 Fresnel diffraction continued  10.3
       17 Fourier optics, introduction 11.1
       19 Fourier transforms 11.2
      
       22 optical applications 11.3
       24 coherence theory, introduction 12.1
       26 fringes and coherence, visibility 12.2
       
       29 visibility 12.3
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