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	1. Course name
	Optical Mineralogy

	2. Lecturer in charge
	Nihad Majeed Jameel  (Ph.D.)

	3. Department/ College
	Department of Geology/ College of Science

	4. Contact
	e-mail: nihad.jameel@su.edu.krd
Tel: 07504570536

	5. Time (in hours) per week 
	Theory: 2 

Practical: 2                      

	6. Office hours
	4 hours/ day

	7. Course code
	ScGe2106

	8. Teacher's academic profile 
	*Graduated at the Department of Geology, Salahaddin University/ College of Science (2004-2005).

* M.Sc. in Metamorphic petrology, Geology Department, College of Science, Salahaddin University-Erbil, Iraq.

* Ph.D. in Mineralogy, Institute of Earth and Environmental Science, Faculty of Science, University of Potsdam, Potsdam, Germany.

* Since 2015 I worked as Lecturer in the Geology Department at Salahaddin University-Erbil teaching Theoritical subjects to undergraduate students: optical mineralogy and petrology.

 

	9. Keywords
	Science, Optical Mineralogy, Light, Isotropic 

	10.  Course overview: 
     The course will cover the Properties of light and its interaction with mineral grains: reflection, refraction, polarization, interference phenomena, extinction, color and pleochroism. Refractometry; isotropic, uniaxial and biaxial optics; interpretation of interference figures. Transmitted light petrography in the identification and familiarization with major rock forming minerals in grain mounts and thin section.



	11. Course objective:
1.      The student should be able to understand the behaviour of light. 

2. The student should be able to identify the isotropic and anisotropic materials 

3. The student should be able to understand the interaction of the light with mineral grains 

4. The student should able to classify the anisotropic minerals 

5. The student should understand the properties of uniaxial and biaxial minerals 

6. The student should be able to identify  minerals under microscope 

7. The student should be able to identify the optic signs of  minerals under microscope 

8. The student should be able to identify  the crystal system of minerals



	12.  Student's obligation
     The student’s obligation during the course is attendance in the class for two hours for studying the theoretical part of the course the he applied it in the laboratory (about three hours). There are many tests before the beginning of the labs. 



	13. Forms of teaching

       Different forms of teaching will be used to reach the objectives of the course: power point presentations for the titles and definitions and summary of conclusions, all figures that related to the lectures. Furthermore, students will be asked to prepare research papers on selective topics, these topics need to be from printed media or internet. There will be classroom discussions at the last ten minutes of the lecture.                                                                                                         To get the best of the course, it is suggested that you attend classes as much as possible, read the required lectures before the time of lecture, teacher's notes regularly as all of them are foundations for the course. Try as much as possible to participate in classroom discussions.    

	14. Assessment scheme

‌     The students are required to do a theory exam after each seven lectures. The exams have 10 marks, the attendance, classroom activities, and home works count 5 marks. There will be a final exam on 50 marks. The practical part has 35 marks (25 for exam and 10 marks for activity and homework). so the final grade will be upon the following criteria:                                             

Monthly theory: 15     

 Final Theory: 50  

 Monthly Practical: 35

	15. Student learning outcome:
     In the last years many companies come to Kurdistan Region for minerals exploration, in a wide areas along the region, so several geologist are followed these companies and others are work with the geological survey where the mineral resources are available in the region. Some of the students after graduation they employed in water resources companies in public and private sectors.  
 

	16. Course Reading List and References:‌


  Required books:
Bloss - An Introduction to the Methods of Optical Mineralogy 

Lab;

Kerr - Optical Mineralogy 

These text  books are available in the bookstore and will be used in this course  

Supplementary Texts - Available in the Main Library
· Introduction to Optical Mineralogy, Third Edition, by William D. Neese   

· Phillips - Mineral Optics, Principles and Techniques 

· Deer, Howie and Zussman - Rock Forming Minerals. A 7 volume set, invaluable to petrologists. 

· Deer, Howie and Zussman - Introduction to Rock Forming Minerals. A condensed version of the 7 volume set. 

· Ehlers - Optical Mineralogy Volumes 1 and 2 

· MacKenzie and Guilford - Atlas of rock-forming minerals in this section


	17. The Topics:

Week 1:  Introduction, Properties of Light

Week 2:   Refractometry

· Relief

· Becke Line 

Week 3 Isotropic Materials

· Optics

· Indicatrix

· Isotropic vs. Anisotropic

Week 4:   Anisotropic Minerals

· Introduction

· Packing

· Interference Phenomena

· Retardation

· Interference at the Upper Polar

· Monochromatic Light

· polychromatic Light

Week 5:  Snell's Law   :

   Polarization of light
Week 6 
Relief

Becke line

Index of Refraction in Thin Section

Week 7:   Polarization by Reflection and Refraction

Critical Angle and Total Reflection

Week 8 Exam
	Lecturer's name

Dr. Nihad Majeed
2 hours



	Week 9: Interference phenomena
Retardation
Isotropic Indicatrex
Isotropic and An isotropic
Week 10:   
Interference at the upper polar 
Interference at the lower polar 
Transmission of light through the analyzer 

Week 11: Interference color
Factors affecting the interference colors 
Week 12:   Accessory Plates
Vibration directions in a mineral
Examination of addition and subtraction
                   Week 13:   Uniaxial Minerals

· Uniaxial Optics

· Uniaxial Optic Sign

· Paths Followed by Light

· Uniaxial Indicatrix

· Birefringence and Interference Colours

· Extinction in Uniaxial Minerals

· Pleochroism in Uniaxial Minerals

· Interference figures 

Week 14:     Biaxial Minerals

· Biaxial Optics

· Biaxial Indicatrix

· Optic Sign

· Crystallographic Orientation and the Indicatrix 

· Biaxial Inteference Figures

· Optic sign determination
Note: This syllabus may be subject to changes, i.e, we may take either longer or shorter time to finish a topic, if any changes happened you will be notified well in advance
	Dr. Nihad Majeed
2 hours



	18. Practical Topics (If there is any)
	

	Week 1:  Preparation of thin sections and using petrography microscopes                    
Week 2: Centring the optics
Week 3: Optical properties of the minerals under plane polarized light

Week 4: Optical properties of the minerals under plane polarized light (continued).  

Week 5: Optical properties of the minerals under plane polarized light (continued).  

Week 6: Optical properties of the minerals under plane polarized light (continued) 

Week 7: Optical properties of the minerals under crossed Nicole light(continued)

Week 8: Optical properties of the minerals under crossed Nicole light

Week 9: Optical properties of the minerals under crossed Nicole light (continued).

Week 10: Optical properties of the minerals under crossed Nicole light (continued).

Week 11: Optical properties of the minerals under crossed Nicole light (continued)

Week 12: Optical properties of the minerals under crossed Nicole light (continued)

Week 13: Mid-semester Practical exam

Week 14: Optical properties of the minerals under crossed Nicole light (continued)

Week 15: Optical properties of the minerals under crossed Nicole light (continued)

This syllabus may be subject to changes, i.e, we may take either longer or shorter time to finish a topic, if any changes happened you will be notified well in advance.


	Dr. Nihad Majeed
2 hours

Mrs. Alan Salah
 (2 hrs* 4 groups)



	19. Examinations: Theory exam
Q1/ Are the following sentences right (√) or wrong (X)? Correct the wrong ones (you can only change underlined words, no marks without corrections).                                                           (30 Marks)
1. Minerals that crystallize in the hexagonal crystal systems are Biaxial.
2. The refractive index for longer wave lengths (red) is lower than those for shorter wave lengths.
3. The light that has vibrated parallel to an ω direction while in the crystal comes out in the interference figure in a pattern that is radial to the melatope. 
4. If the path difference between two waves polarized in the vertical plane is an integral number of waves, nλ, it said that the waves are completely out of phase.
5. According to sign of elongation in crystals, crystals elongated parallel to their fast direction have a negative sign of elongation.

6. Quarter wave plate is made of gypsum mineral and produce a 1º red retardation.

Q2/ Give a reason for the following:                                                                                               (16 Marks)
1- Becke line appears along grain boundary in plane polarizered light.  
2- Isotropic minerals are dark under polarizered light.

Q3 / How you can determine the optic sign in a centered uniaxial mineral?                       (12 Marks)
Q4/ State the definition of Index of Refraction (i.e. refractive index, R.I. or n) as used in mineralogy. What do we mean when we describe a mineral’s relief in plane polarized light? How is relif related to refractive index?                                                                                                                               (16 Marks)
Q5/ To get interference figure of a mineral, you have to put microscope in the conoscope mode. Discus this sentence.                                                                                                                            (10 Marks)
Q6/ The following diagram represents relationship between wavelength and measured intensity of light for each wave length (Intensity Io, for wavelength before it is transmitted through a material, and intensity, I, for each wavelength after it has passed through the material). The following curves are obtained, answer the following questions:                                                                                      (16 Marks)
1- What is the absorption color of the material (A)?

[image: image2.emf]2- Which minerals will give absorption color such as curve B?

3- What is the light color in curve C? Why?



	20. Extra notes:
None

	21. Peer review 
Assistant Prof. Dr. Ahmed Mohammed Ahmed
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