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1.0.Preamble  

The Degree of Doctor of Philosophy (Ph.D.,) is awarded to a candidate who has submitted 

a thesis on the basis of original and independent research work done in any particular 

discipline or involving more than one discipline (inter-disciplinary), that make a contribution 

to the advancement of knowledge, which is approved by Board of Examiners as per the 

requirement. 

 

2.0.Eligibility Criteria for admission to the Ph.D.,Programme: 

 

2.1 A 1-year/2-semester master's degree programme after a 4-year/8-semesterbachelor’s degree 

programme or a 2-year/4-semester master’s degree programme after a 3-year bachelor’s 

degree programme or qualifications declared equivalent to the master’s degree by the 

corresponding statutory regulatory body, with at least 55% marks in aggregate or its 

equivalent grade in a point scale wherever grading system is followed 

 

or equivalent qualification from a foreign educational institution accredited by an  

assessment and accreditation agency which is approved, recognized or authorized by  

an authority, established or incorporated under a law in its home country or any other 

statutory authority in that country to assess, accreditor assure quality and standards of the 

educational institution. 

 

2.2 Candidate seeking admission after a 4-year/8-semester bachelor’s degree programme 

should have a minimum of 75% marks in aggregate or its equivalent grade on a point scale 

wherever the grading system is followed. A relaxation of 5% marks or its equivalent grade 

may be allowed for those belonging to SC/ST/OBC (non-creamy layer)/Differently-Abled, 

Economically Weaker Section (EWS) and other categories of candidates as per the decision 

of the Commission from time to time. 

 

Candidates who have completed the M.Phil. programme with at least 55% marks in 

aggregate or its equivalent grade in a point scale wherever grading system is followed or 

equivalent qualification from a foreign educational institution accredited by an assessment 

and accreditation agency which is approved, recognized or authorized by an authority, 

established or incorporated under a law in its home country or any other statutory authority 

in that country to assess, accredit or assure quality and standards of educational institutions, 

shall be eligible for admission to the Ph.D. programme. A relaxation of 5% marks or its 

equivalent grade may be allowed for those belonging to SC/ST/OBC (non-creamy 

layer)/Differently-Abled, Economically Weaker Section (EWS) and other categories of 

candidates as per the decision of the Commission from time to time 

 

2.3 The Part Time research scholars have to report to the guide once in a month till they submit 

their Synopsis/Thesis. 
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3.0.Admission 

 Admission for Ph.D. programme shall be made on half yearly basis viz. January and July.  

The admission shall be based on the criteria notified by the Institution, keeping in view the 

guidelines/norms issued by the UGC and other statutory bodies concerned and taking into 

account the reservation policy of the Central / State Government and the number of 

vacancies available with each recognized guide of the Department concerned. 

 

4.0.Selection Procedure 

4.1 The candidates will be selected for admission to Ph.D., programme based on the performance 

in the Entrance Test and Interview conducted to assess the aptitude of the candidate for 

research, subject to satisfying the eligibility conditions. 

 

The candidates who have qualify for fellowship/scholarship in UGC-NET//UGC- 

CSIRNET/GATE/CEED and similar National level tests based on an interview. And/or 

The candidates who have qualified from “Karpagam Academy of Higher Education 

entrance test” conducted at the level of our Institution. The Entrance Test syllabus shall 

consist of 50% of research methodology, and 50% shall be subject-specific. 

 

Students who have secured 50% marks in the entrance test are eligible to be called for the 

interview. A relaxation of 5 % marks will be allowed in the entrance examination for the 

candidates belonging to SC/ST/OBC/differently-abled category, Economically Weaker 

Section (EWS), and other categories of candidates as per the decision of the Commission 

from time to time. 

 

KAHE may decide the number of eligible students to be called for an interview based on 

the number of Ph.D. seats available. 

 

4.2 The candidates selected for admission to the Ph.D., programme shall be required to submit 

attested copy of the certificates with 3 passport size recent Photo.  The original certificates 

brought during interview will be returned immediately after verification. 

 

4.3 Provided that for selection of candidates, a weightage of 70% to the entrance test and30% 

to the performance in the interview shall be given. 

 

4.4 The Karpagam Academy of Higher Education shall maintain the list of all the Ph.D., 

registered students on its website year-wise.  The list shall include the name of the registered 

candidate, topic of his/her research, name of his/her supervisor / co-supervisor and date of 

enrolment /registration. 

 

4.5 Admission of International students in Ph.D., programme is also based on Entrance test and 

Interview keeping in view the guidelines/norms in this regard issued by statutory/regulatory 

bodies concerned from time to time. 

 

5.0 Eligible Degrees for Ph.D., Registration: 

Master’s degree / M.Phil., Degree in the relevant disciplines or 4-Year Bachelor’s Degree 

in the relevant disciplines, approved by Central and State approval authority. 
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6.0. Duration of the Programme 

Ph.D. Programme shall be for a minimum duration of three (3)years, including coursework, 

and a maximum duration of six (6) years from the date of admission to the Ph.D. 

programme. 

 

A maximum of an additional two (2) years can be given through a process of re-registration 

as per the Statute/Ordinance of the Higher Educational Institution concerned; provided, 

however, that the total period for completion of a Ph.D. programme should not exceed eight 

(8) years from the date of admission in the Ph.D. programme. 

 

Provided further that, female Ph.D. scholars and Persons with Disabilities (having more 

than 40% disability) may be allowed an additional relaxation of two (2) years; however, 

the total period for completion of a Ph.D. programme in such cases should not exceed ten 

(10) years from the date of admission in the Ph.D. programme. 

 

Female Ph.D. Scholars may be provided Maternity Leave/Child Care Leave for up to 240 

days in the entire duration of the Ph.D. programme. 

 

Ph.D. programmes through part-time mode will be permitted, provided all the conditions 

stipulated in these Regulations are fulfilled. 

 

The Higher Educational Institution concerned shall obtain a “No Objection Certificate” 

through the candidate for a part-time Ph.D. programme from the appropriate authority in 

the organization where the candidate is employed, clearly stating that: 

i. The candidate is permitted to pursue studies on a part-time basis. 

ii. His/her official duties permit him/her to devote sufficient time for research. 

iii. If required, he/she will be relieved from the duty to complete the course  

          work. 

 

7.0 Conversion from Full Time Ph.D.to Part Time Ph.D. and Vice-versa 

i. Conversion from Full time to Part time or vice versa is permitted on 

recommendation of the Research Supervisor 

ii. A conversion fee of ₹2000 has to be paid towards the conversion. 

 

8.0. Modification of Topic 

Modification of topic of research by the candidate is permitted.  A fee of ₹ 2000 has to be 

paid for a change of topic of research.  The time limit fixed for modification of topic of 

research in Ph.D., programme is up to final DCM prior to submission of synopsis. 

 

9.0 Language 

The Ph.D., Part I course work and Part II synopsis / thesis must be written in English for 

subjects other than languages. 

 

10.0. Eligibility criteria to be a Research Supervisor: 

 

Permanent faculty members working as Professor/Associate Professor with a Ph.D., and at 

least five research publications in peer-reviewed or refereed journals and permanent faculty 

members working as Assistant Professors with a Ph.D., and at least three research 

publications in peer-reviewed or refereed journals may be recognized as a Research 

Supervisor in the university where the faculty member is employed. Such recognized 
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research supervisors cannot supervise research scholars in other institutions, where they can 

only act as co-supervisors. Ph.D. awarded by a university under the supervision of a faculty 

member who is not an employee of the university would be in violation of these Regulations. 

 

For Ph.D. scholars working in Central government/ State government research institutions 

whose degrees are given by Higher Educational Institutions, the scientists in such research 

institutions who are equivalent to Professor/Associate Professor/Assistant Professor can be 

recognized as supervisors if they fulfill the above requirements. 

 

Provided that in areas/disciplines where there is no, or only a limited number of peer-

reviewed or refereed journals, the Higher Educational Institution may relax the above 

condition for recognition of a person as Research Supervisor with reasons recorded in 

writing. 

 

Adjunct Faculty members shall not act as Research Supervisors and can only act as co-

supervisors. 

 

However, Co-Supervisor can be allowed in inter-disciplinary areas from other departments 

of the same institute or from other institutions with the approval of the Doctoral Committee. 

 

In case of interdisciplinary/multidisciplinary research work, if required, a Co-Supervisor 

from out \side the University may be appointed. 

 

A Research Supervisor who is a Professor, at any given point of time, can guide a maximum 

of 8 Ph.D., scholars only.  An Associate Professor upto a maximum of 6 Ph.D., scholars and 

an Assistant Professor upto a maximum of 4 Ph.D., scholars. 

 

In case of relocation of a female Ph.D. scholar due to marriage or otherwise, the research 

data shall be allowed to be transferred to the Higher Educational Institution to which the 

scholar intends to relocate, provided all the other conditions in these Regulations are 

followed, and the research work does not pertain to a project sanctioned to the parent 

Institution/Supervisor by any funding agency. Such scholar shall, however, give due credit 

to the parent institution and the supervisor for the part of research already undertaken. 

 

Faculty members with less than three years of service before superannuation shall not be 

allowed to take new research scholars under their supervision. However, such faculty 

members can continue to supervise Ph.D. Research scholars who are already registered until 

superannuation and as a co-supervisor after superannuation, but not after attaining the age 

of 70 years. 

 

11.0 Admission of International students in Ph.D., programme. 

Each supervisor can guide up to two international research scholars on a supernumerary 

basis over and above the permitted number of Ph.D. scholars as specified. 

 

12.0 Change of Research Supervisor 

Transfer of Ph.D., scholars from one Research supervisor to another Research supervisor 

shall be permitted under the following conditions: 

i. If the Research Supervisor resigns and leaves the institution. 

ii. If the Research Supervisor expresses unwillingness to guide the candidate 

iii. If the Research Scholar expresses his/her unwillingness to work under a specific 

Research Supervisor. 
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iv. By mutual consent. 

v. A fee of ₹2000 has to be paid towards the change of Research Supervisor, if the 

change is requested by the Research scholar. 

 

13.0 Doctoral Committee (Research Advisory Committee as per UGC) 

There shall be a Doctoral Committee (Research Advisory Committee as per UGC) for 

every Ph.D., scholar to monitor the progress of his/her research work.  For every scholar, 

the Supervisor shall furnish a Panel of three experts with doctoral qualification who have 

produced Ph.D., Candidates in the field of proposed research, from the other Academic 

Institutions / National Laboratories and any other research laboratories, from whom one 

will be nominated as a member.  The Supervisor of the scholar shall be the convener of 

the Doctoral Committee.  The Co-Supervisor, if applicable, shall also be a member. In the 

absence of Research Supervisor, the Co-Supervisor can be the convenor of the Doctoral 

Committee. The Head of the Department concerned with Ph.D., qualification shall be an 

internal member.  If the HOD is the Supervisor, the next senior faculty with Ph.D., Degree 

shall be the member.  If a Doctoral Committee member is away from his/her place of work 

for a longer period, the Supervisor shall request for an alternate member from the Panel of 

experts submitted. 

 

13.1 Functions of Doctoral Committee (Research Advisory Committee as per UGC):  

The Research Supervisor of the Ph.D. scholar concerned shall be the Convener of this 

committee, and this committee shall have the following responsibilities: 

i. To review the research proposal and finalize the topic of research. 

ii. To guide the Ph.D. scholar in developing the study design and methodology of 

research and identify the course(s) that he/she may have to do. 

iii. To periodically review and assist in the progress of the research work of the Ph.D. 

scholar. 

 

Each semester, a Ph.D. scholar shall appear before the Doctoral Committee in the 

Karpagam Academy of Higher Education campus to make a presentation and submit a 

brief report on the progress of his/her work for evaluation and further guidance. The 

Doctoral Committee shall submit its recommendations along with a copy of Ph.D. 

scholar’s progress report to The Registrar, Karpagam Academy of Higher Education. A 

copy of such recommendations shall also be provided to the Ph.D. scholar. 

 

The first Doctoral Committee meeting of a scholar which shall be conducted within one 

month from the date of registration shall decide the topic of research, work plan and the 

course work to be undertaken by the scholar.  The Doctoral Committee shall also submit 

a Panel of three Experts from recognized institutes (other than Parent Institution) along 

with their CV for question paper setting and evaluation relating to Part –I Examinations. 

 

The scholar shall be permitted for pre-submission presentation after recommended by the 

Final Doctoral Committee Meeting. The synopsis to be submitted only after the successful 

completion of pre-submission presentation.  The time gap between the date of pre-

submission and the date of submission of synopsis shall be atleast one month.  
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14.0  Submission of Progress Report: 

Progress report is to be submitted every half-year period during the entire duration of 

Ph.D., programme 

 

15.0  Course of Study:   

The course of study of Ph.D., programme consists of Part I Course work and Part II 

Research work. 

 

 15.1  Part I:Course Work 

Course work comprises the following three theory papers. 

Paper I  : Research Methodology and Pedagogy 

Paper II : Research and Publication Ethics 

Paper III : Special Paper (Research Area)  

 

15.2 The course work shall be treated as a prerequisite for Ph.D., preparation. The credit 

assigned to the Ph.D. course work shall be 12 credits. 

 

Paper I on Research Methodology and Pedagogy a minimum of four credits shall 

be assigned which could cover areas such as quantitative methods, computer 

applications, research ethics and review of published research in the relevant field, 

training, field work, etc.  

 

Paper II Research and Publication Ethics and Paper III Special Paper carry 4 credits 

each. The total number of special papers in each discipline shall be 10. The 

candidate has to select one among the 10, in consultation with the Research 

Supervisor. 

 

The Credit requirement for the Ph.D. coursework is a minimum of 12 credits, 

including a “Research and Publication Ethics” course as notified by UGC vide 

D.O. No. F.1- 1/2018(Journal/CARE) in 2019 and a research methodology course. 

The Research Advisory Committee can also recommend UGC recognized online 

courses as part of the credit requirements for the Ph.D. programme. 

 

Ph.D. scholars, irrespective of discipline, shall be trained in teaching / education / 

pedagogy / writing related to their chosen Ph.D. subject during their doctoral 

period. Ph.D. scholars will also be assigned 4-6 hours per week of 

teaching/research assistantship for conducting tutorial or laboratory work and 

evaluations. 

 

 The Full-Time scholar is required to write all the three courses within six months 

and for Part time the research scholar has to write within one year, from the date 

of registration, but has to pass all the courses within a maximum of one and half 

years (three attempts).  If the scholar fails to complete course work within one and 

half years (three attempts) his/her registration will stand automatically cancelled. 

 

15.3 A Ph.D., scholar has to obtain a minimum of 55% of marks or its equivalent grade 

in the UGC 10 point scale in the course work in order to be eligible to continue 

the programme and submit the dissertation/thesis. 
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The pattern of question paper for course work for Ph.D., programme is given below. 

 

Pattern of Question Paper (Common for FASCM /FoE/FoP)(For Course Work in 

Ph.D, Programme) 

 

Part – A (5 X 7 = 35 marks - Answer any FIVE out of Seven) 

Part – B (5 X 10 = 50 marks - Answer any FIVE out of Ten) 

Part – C (1 X 15 = 15 marks - Compulsory Question) 

 

15.4.  Part II:  Research Work    

Upon satisfactory completion of course work and obtaining the marks/grade prescribed, 

the Ph.D., scholar shall be required to undertake research work. The Ph.D., candidates 

shall select an original research topic within the chosen area of research specialization.  

At the end of the minimum period of duration the candidates are eligible to submit the 

thesis. 

 

16.0  Publication of Articles  

Before sending the articles for publication, the article/manuscript is to be submitted to 

Scrutiny Committee for language and technical scrutiny with a fee of ₹450 per article.  

After publication, the candidate has to submit the copy of his/her article to the members 

of the Doctoral Committee. 

 

 16.1Publication of a minimum of two articles is mandatory for submission of a  

                 thesis. 

 16.2Condition for submission of thesis: 

It is Mandatory for the Ph.D., Scholars to publish two research articles for  

submission of his/her of Ph.D., thesis as mentioned below: 

(i) Engineering, Science and Pharmacy: One article should be in SCI / SCIE / 

Web of Science and another one in Scopus 

(ii) Commerce, Management, Arts: One in Scopus and another one in Peer 

reviewed / UGC care listed Journals 

(iii) To attend at-least two timeline presentations and two annual research 

congress 

 

17.0  Pre-Submission Presentation 

The Pre-submission will be permitted only when the research scholar has either 

published his/her article or it has been accepted for publication provided the date of 

publication of the article is given in the acceptance letter for publication in an approved 

Journal. All the published papers by the scholar shall have name of the Research 

Supervisor and Karpagam Academy of Higher Education.  Papers without the name of 

the Research Supervisor and Karpagam Academy of Higher Education will not be 

accounted.  The Research Scholar should be one among the first two authors in the paper.   

 

Prior to submission of the synopsis, the scholar shall make Pre-submission presentation 

and it is open to all faculty members and research students, and their feedback and 

comments if any may suitably be incorporated in the draft synopsis and thesis in 

consultation with Doctoral Committee.  A notification may be issued to all the 

Departments regarding the same. The report in the prescribed format shall be forwarded 
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by the Research Supervisor to the Research section on the same day along with the 

certificate of bonafide research work done. 

 

18.0.  Plagiarism (Turnitin Software):  

18.1 The research scholar has to submit his/her synopsis and thesis for checking 

plagiarism on payment of prescribed fee.  If the percentage of plagiarism is more 

than 10% the thesis will not be accepted for submission. Same is the case for 

manuscripts and synopsis. 

 

18.2 Further while submitting for evaluation, the thesis shall have an undertaking from 

the research scholar and a certificate from the Research Supervisor attesting the 

originality of the work, vouching that the plagiarism is less than 10% and that the 

work has not been submitted for the award of any other degree/diploma of the same 

Institution where the work was carried out, or any other Institution. 

 

18.3 In any case if scholars have committed an act of plagiarism with more than 10%, 

his/her Thesis / degree shall be withdrawn and his / her registration shall be 

cancelled and also, he / she shall be debarred to register for any other programme 

in the Karpagam Academy of Higher Education.  Appropriate legal action shall 

also be initiated.    

 

18.4  Research Supervisor ship of the Supervisor will also be withdrawn. 

 

19.0.  Submission of synopsis 

The research scholar who has successfully completed the course work alone is eligible 

to submit the synopsis.  He/she shall be permitted to submit the synopsis during the last 

quarter of the eligible minimum period on the recommendation of the Final Doctoral 

Committee Meeting and after Pre-submission Presentation.  The research scholar shall 

submit five copies of synopsis with a soft copy along with prescribed application through 

the Research Supervisor to the Controller of Examinations.  Synopsis shall be accepted 

only when the Panel of Examiners is submitted to Controller of Examinations.  In case 

the panel is exhausted, the Vice Chancellor can either call for a fresh panel of examiners 

from the Research Supervisor or nominate examiner(s).  

 

19.1 Submission of thesis  

Five copies of thesis with flexible cover along with soft copy (PDF format) shall be 

prepared in accordance with the format and specifications prescribed. Thesis shall be 

submitted together with the prescribed application form along with the prescribed fee, 

within three months from the date of submission of the synopsis.  

 

All the Ph.D., scholars are encouraged to submit their thesis within the stipulated time 

period. However, for those candidates who have submitted synopsis but unable to submit 

the thesis within the stipulated period, an extension of three months will be allowed on 

payment of ₹ 2000/- as extension fee. If the candidate fails to submit within the extension 

period of three months, he / she has to pay full year fee for all the years till he / she 

submits the thesis. 
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20.0 Evaluation of the Thesis 

 

20.1The Ph.D. thesis submitted by a Ph.D. scholar shall be evaluated by his/her Research 

Supervisor and atleast two external examiners who are experts in the field. Such 

examiner(s) should be academics with a good record of scholarly publications in the field. 

Wherever possible, one of the external examiners should be chosen from outside India. 

The viva-voce board shall consist of the Research Supervisor and at least one of the two 

external examiners and may be conducted offline.  

 

20.2The viva-voce of the Ph.D. scholar to defend the thesis shall be conducted if both the 

external examiners recommend acceptance of the thesis after incorporating any corrections 

suggested by them. If one of the external examiners recommends rejection, the Institution 

concerned shall send the thesis to an alternate external examiner from the approved panel 

of examiners, and the viva-voce examination shall be held only if the alternate examiner 

recommends acceptance of the thesis. If the alternate examiner does not recommend 

acceptance of the thesis, the thesis shall be rejected, and the Ph.D. scholar shall be declared 

ineligible for the award of a Ph.D. 

 

20.3 Each member of the Board shall adjudicate the thesis and shall submit a detailed report as 

given in the prescribed form on the merits and demerits of the thesis and finally explicitly 

indicate whether the thesis is Recommended or Recommended for Resubmission or Not 

Recommended within a period of 6 months. 

 

20.4 If the evaluation report from the examiner is not received within 6 Months, another 

examiner will be appointed from the panel of examiners.  

 

20.5 As soon as the reports of evaluation are received from the examiners by Controller of 

Examinations, they shall be sent to the Research Supervisor (Convener) for consolidation 

of the reports.  

 

20.6 If the examiners insist on corrections to be made in the thesis, the same shall be made 

before appearing for the Public viva-voce examination, along with a certificate as given 

below from the Research Supervisor that the corrections have been satisfactorily carried 

out. 

 

A Ph.D. scholar shall submit the thesis for evaluation, along with (a) an undertaking from the 

Ph.D. scholar that there is no plagiarism and (b) a certificate from the Research Supervisor 

attesting to the originality of the thesis and that the thesis has not been submitted for the award 

of any other degree/diploma to any other Higher Educational Institution. 

 

CERTIFICATE 

This is to certify that all corrections, modifications suggested by the examiners of the 

thesis entitled, “……………………………………………………..…..…..”submitted by 

Mr./Ms………………………….…………. have been incorporated and resubmitted. The 

thesis may be accepted. 

 Signature of the Research Supervisor 

 

20.7 In case of a thesis, which has not been specifically ‘recommended’ or ‘not 

recommended’ but revision and resubmission is suggested, the thesis shall be 
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revised and the thesis duly certified by the Research Supervisor be sent to the same 

examiner who has suggested the revision for obtaining the recommendation. 

 

20.8 The time-limit to resubmit the revised thesis, as per the suggestions for revision 

and resubmission of thesis by the examiner(s) shall not exceed twelve full months. 

A candidate shall not ordinarily be permitted to submit the thesis for the degree or 

to take the public viva-voce examination on more than two occasions.  

 

20.9 The viva-voce shall be conducted by the Research Supervisor and atleast by one of 

the two external examiners, on the critiques given in the evaluation report. It is 

open to DC Members, all faculty members, research scholars and other interested 

experts/researchers. 

 

20.10 The first notification for Ph.D., viva-voce shall be issued only after the Research 

Supervisor of the candidate, receives the approval from the authorities to issue the 

first notice. 

 

20.11 15 clear days’ notice may be required to be given for issue of the second 

notification from the date of the first notification. Similarly, 15 clear days are 

required to be given for conducting the public viva-voce from the date of issue of 

the second notification. 

 

20.12 The Research Supervisor shall fix the date and time of the viva-voce in consultation 

with the External Examiner and Head of the Department concerned. After 

conducting the public viva-voce, the Research Supervisor shall convey to the 

Controller of Examination, the result of such examination endorsed by the External 

Examiner along with list of participants, recommending for the award of Ph.D., 

 

20.13 A candidate who is not successful in the Public viva-voce may be permitted to 

undergo the Public viva-voce second time, within a period of three months but not 

before one month after the first viva-voce.  

 

20.14  The entire process of evaluating a Ph. D. thesis, including the declaration of the 

viva-voce result, within a period of six (6)months from the date of submission of 

the thesis. 

 

21.0  Award of the Degree 

A candidate who has successfully completed the public viva-voce shall be declared to 

have qualified for the award of Ph.D., degree of Karpagam Academy of Higher 

Education.  Viva voce evaluation of the thesis shall be conducted offline.  Prior to actual 

award of the degree, provisional certificate shall be issued after approval by the Board 

of Management. 

 

Issuing a Provisional certificate: 

Prior to the actual award of the Ph.D. degree, the degree- awarding Higher Educational 

Institution shall issue a provisional certificate to the effect that the Ph.D. is being 

awarded in accordance with the provisions of these Regulations. 

 

 

 

Award of Ph.D. degrees: 
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Award of degrees to candidates registered for the Ph.D. programme on or after 

November,07, 2022 shall be governed by University Grants Commission (Minimum 

Standards and Procedures for Award of Ph.D. Degree) Regulations, 2022.  

 

Depository with INFLIBNET:  

Following the successful completion of the evaluation process and before the 

announcement of the award of the Ph.D. degree(s), the Karpagam Academy of Higher 

Education shall submit an electronic copy of the Ph.D. thesis to INFLIBNET, for 

hosting the same so as to make it accessible to all the Higher Educational Institutions 

and research institutions. 

 

22.0. Cancellation of Registration 

The registration of a research scholar shall stand cancelled if - 

• The research scholar has not paid the prescribed fee within the stipulated time; 

• The Full-Time candidate has not completed his course work within one and half years 

(three attempts) and Part-Time candidates within two years (three attempts) 

• The progress report is not submitted consecutively or the progress reports are not 

satisfactory as decided by the Doctoral Committee; 

• The maximum period stipulated for the programme exceeded; and 

• The research scholar withdraws from the course voluntarily. 

In all the above cases, the fees paid by the research scholar shall be forfeited.  However, 

such candidates may be permitted for fresh registration.  

 

23.0.  Publication of the thesis  

The candidate may publish his/her thesis on the recommendation of the Research 

Supervisor in the format as given below and after getting permission from the Karpagam 

Academy of Higher Education.  At least ten copies of the published work should be given 

to the Karpagam Academy of Higher Education at free of cost Permission for publication 

of the thesis should be obtained within FIVE years of the award of the degree.  All the 

publications arising out of the research work shall have the name of Karpagam Academy 

of Higher Education.  Due credit shall be given to the Institution and Research Supervisor 

if any patent is filed out of the work undertaken during the period of research. 

 

[CERTIFICATE] 

This is to certify that the thesis entitled, “……………………………….………”  

submitted by Mr. / Ms. …………………………………… does not contain any 

objectionable material and is a record of original and independent research work done by 

him/her.  Hence the thesis is fit for publication, if the candidate so desires. 

      

Signature of the Research Supervisor 

 

24.0.  Conferment of the Degree 

Candidates who qualify for the Ph.D., degree shall be awarded the degree in the 

discipline in which he/she has registered. 

 

 

 

 

25. Preparation and Submission of Synopsis and Thesis 

25.1 Preparation of Synopsis 
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Synopsis should outline the research problem, the methodology adopted and the 

summary of the findings. The synopsis should not exceed 10 pages from the first page 

to the last page including the List of Publications. The sequence in which the Synopsis 

should be arranged is as follows: 

i. Cover Page and Title page (as shown in the Annexure I) (Page No.17& Page 

No.18) 

ii. Text divided into suitable Headings (numbered consecutively) 

iii. References  

iv.  List of Publications (those published / accepted for publication in Journals   and 

papers presented in Conferences / Symposia) 

v. Standard A4 size (297mm x 210mm) paper shall be used for preparing the 

copies. 

Top edge:   30 mm                    Bottom edge:  30 mm 

Left side:    35 mm                    Right side    :  25 mm 

 

The Synopsis should be prepared on good quality white bond paper preferably not lower 

than 80 gsm. One and a half spacing should be used for typing the general text. The 

general text shall be typed in Font Style Times New Roman and Font Size 12. All page 

numbers (Arabic numbers) should be typed without punctuation on the upper right hand 

corner. Synopsis should be bound using flexible cover of thick white art paper. The cover 

should be printed in black letters and the text for printing should be identical to what has 

been prescribed for the title page. References, if any cited in the text of the Synopsis, 

should be listed at the end of the Synopsis under the heading “REFERENCES” as per 

the following format: 

 

References 

I. References cited from published research papers should be in the following 

format: 

a. Single author 

Wattenberg, L.W.,2008.Chemoprevention of cancer. Cancer Research., 45:1-8. 

b. Two authors 

Defendi, V. and B. Pearson, 2012. Quantitative estimation of succinic 

dehydrogenase activity in a single microscopic tissue section. Journal, 

Histochemistry, Cytochemistry, 3: 61-64. 

 

c. More than two authors 

Kristan K., M. Kotnik, M. Oblak and U.J. Urleb, 2009. New high throughput 

fluorimetricassay for discovering inhibitors of UDP-N-acetylmuramyl-l-alanine: d-

glutamate (MurD)lLigase.Biomol. Screen, 14:  412-418. 

 

II.  References cited from a published book 

Vuković-Gačić, B. and D.Simić, 2010. Identification of natural antimutagens with 

modulatingeffects on DNA repair, In: Antimutagenes is and anti-carcinogenesis 

mechanisms III (Eds. G.Bronzzeti, H. Hayatsu, S. De Flora, M.D. Waters and D.M. 

Shankel), Plenum Press, New York,269-277. 

 

III. References cited from approved Thesis / Dissertation 

Ratnakar, P., 2012. Biochemical studies of Allium sativum Linn. (Garlic). 

Ph.D.,Thesis, DelhiUniversity. P. 87. 

 

25.2 Preparation of Thesis 
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A.  General 

In general, the Thesis shall be presented, in an organized and scholarly fashion, 

the original research work of the research scholar. 

 

         B.  Size of Thesis 

The size of the Thesis should not exceed 250 pages of typed matter reckoned from the 

first page of Chapter 1 to the last page of the Conclusion Chapter exclusive of tables, 

photographs, figures, references & appendices. 

 

C. Sequence of the Contents of the Thesis 

 The sequence in which the Thesis material should be arranged is as follows: 

i. Cover Page and Title page (as shown in Annexure II Page 19& Page 20) 

ii. Bonafide Certificate (as shown in Annexure III Page 21) 

iii. Declaration and Certificate from the Research Supervisor and co-Research 

Supervisor (if any)(as shown in Annexure IV Page 22& V Page 23)  

iv. Acknowledgement 

v. Table of Contents 

vi. List of Symbols and Abbreviations.  

vii. Abstract 

viii. Chapters 

ix. References 

x. Appendices 

xi. List of Publications- only title of the paper with ISSN and other details. 

 

D. Page Dimensions and Margin 

The dimensions of the final bound Thesis report (5 copies) should be 290 mm x 

205mm.Page margins:Tables and Figures should conform to the margin 

specifications. Large sized figures may be as it is or otherwise reduced to the 

appropriate size before insertion. 

 

 

E. Bonafide Certificate  

The Bonafide Certificate shall be typed in double line spacing using Font Style Times 

New Roman and Font Size 12 as per the format shown in Annexure III. The certificate 

shall carry the Supervisor’s signature and shall be followed by the Supervisor’s name, 

academic designation, department and full address of the institution where the 

Research Supervisor has guided the research scholar. 

 

F. Acknowledgement 

It should be brief and should not exceed two pages when typed in double spacing. The 

scholar’s signature shall be made at the bottom right end above his / her name typed 

in capitals. 

 

G. Table of Contents 

The Table of contents should list all captions from items v to xi following it. The title 

page, Bonafide Certificate and Declaration Certificate will not find a place among the 

items listed in the Table of Contents but the page numbers must be typed in lower 

case Roman letters in all the pages (excepting No. i on the Title page). One and a half 

spacing should be adopted for typing the matter under Table of Contents. 
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H. List of Symbols and Abbreviations 

One and a half spacing should be adopted for typing the matter under this head. 

Standard symbols, abbreviations, etc. should be used. The list should be arranged 

alphabetically with respect to the contents on the right side. 

 

I. Abstract 

Abstract should be an essay type of narration not exceeding four pages outlining the 

research problem, methodology used for solving it and a summary of the findings. 

This shall be typed in double line spacing using Font Style Times New Roman and 

Font Size 12. 

 

J. Chapters  

The chapters may be broadly divided into Introduction, Review of Literature, Material 

and Methods, Results, Discussion, Summary and References. 

a. Each chapter should be given an appropriate title. 

b. Tables and Figures in a chapter should be placed in the immediate  

vicinity of the reference where they are cited. 

c. Footnotes should be used sparingly. They should be typed single space and 

placed directly underneath in the very same page which refers to the material 

they annotate. 

 

K. List of References 

The listing of references cited in the text should be typed in single line spacing starting 

from 4lines spaces below the heading "REFERENCES". The reference material 

should be listed in the alphabetical order of the first author of each reference. The 

name of the author / authors should be immediately followed by the other details and 

year. The cited references in the Text should be listed “REFERENCES” as per the 

specified format: 

 

L. Appendices 

Appendices are provided to give supplementary information’s relevant to the 

research work done by the candidate. 

 

M. List of Publications 

Reprints / Photostat copies of research papers already published / accepted for 

publication in Journals are to be attached in chronological orders and these pages need 

not be numbered. The heading “List of Publications” alone must find a place in the 

Table of Contents without page numbers for this item only. 

 

N. Tables and Figures 

“Table” means tabulated numerical data in the body of the Thesis as well as in the 

appendices. All other non-verbal material used in the body of the Thesis and 

appendices such as charts, graphs, maps, photographs and diagrams may be 

designated as Figures. 

a. A Table or Figure including caption should be accommodated within the 

prescribed margin limits and appear on the page following the page where their 

first reference is made. 

b. Tables and Figures on half page or less in length may appear on the same page 

along with the text. However, they should be separated from the text both above 

and below by triple spacing. 
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c. All Tables and Figures should be prepared on the same paper or material used for 

the preparation of the rest of the Thesis. 

d. Two or more small Tables or Figures may be grouped, if necessary, in a single 

page. 

e. Wherever possible, the photograph(s) shall be reproduced on a full sheet of 

photographic paper or colour xerox. 

f. More than one photograph can be included in a page. 

g. Samples of Fabric, Leather, etc., if absolutely necessary may be attached evenly 

in a page and fixed/pasted suitably and should be treated as Figures. 

 

O. Typing Instructions 

General 

This section includes additional information for final typing of the Thesis. The 

impressions on the typed / photo-stated / printed copies should be black in colour. 

 

A sub-heading at the bottom of a page must have atleast two full lines below it or 

else it should be carried over to the next page. 

 

The last word of any page should not be split using a hyphen. One and a half spacing 

should be used for typing the general text. The general text shall be typed in Font 

Style Times New Roman and Font Size 12. Single spacing should be used for typing: 

(i) Long Tables 

(ii) Long quotations 

(iii) Foot notes 

(iv) Multiline captions 

(v) References 

All quotations exceeding one line should be typed in an indented space – the 

indentation being 15 mm from either side of the margin. 

 

P. Page Numbering 

All page numbers (small case Roman numerals or Arabic numbers) should be typed 

without punctuation on the upper right hand corner 20 mm from the top with the 

last digit of the number in line with the right hand margin. The preliminary pages of 

the Thesis (such as Title page, Bonafide Certificate, Declaration and Certificate, Table 

of Contents, Acknowledgement, List of Symbols and Abbreviations and Abstracts) 

should be numbered in lower case Roman numerals. The Title page will be numbered 

as (i) but this should not be typed on the page.  The page immediately following the 

Title page shall be numbered as (ii) and it should appear at the top right hand corner 

as already specified. Pages of main text, starting with Chapter 1 should be 

consecutively numbered using Arabic numerals. 

 

Q. Numbering of Chapters, Divisions and Sub-Divisions 

The numbering of chapters, divisions and sub-divisions should be done using Arabic 

numerals only and further decimal notation should be used for numbering the 

divisions and sub-divisions within a chapter. For example, sub-division 4 under 

division 3 belonging to chapter 2 should be numbered as 2.3.4. The caption for the 

sub-division should immediately follow the number assigned to it. 

 

Every chapter beginning with the first chapter should be serially numbered using 

Arabic numerals. Appendices, included if any, should also be numbered in an 

identical manner starting with Appendix 1. 
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R. Numbering of Tables and Figures 

Tables and Figures appearing anywhere in the Thesis should bear appropriate 

numbers. The rule for assigning such numbers is illustrated by an example. Thus, if a 

Figure in Chapter 3, happens to be the fourth then assign 3.4 to that Figure. Identical 

rules apply for Tables except that the word Figure is replaced by the word Table. If 

Figures (or Tables) appear in appendices, then Figure 3 in Appendix 2 will be 

designated as Figure A 2.3. If a table is to be continued into the next page this may be 

done, but no line should be drawn underneath an unfinished Table. The top line of the 

Table continued into the next page should, for example read Table 2.1 (continued) 

placed centrally and underlined. 

 

S. Numbering of Equations 

Equations appearing in each Chapter or Appendix should be numbered serially, the 

numbering should commence afresh for each Chapter or Appendix. Thus, for 

example, an equation appearing in Chapter 3, if it happens to be the eighth equation 

in that Chapter should be numbered as (3.8) thus (3.8) While referring to this equation 

in the body of the Thesis it should be referred to as Equation (3.8). 

 

T. Binding Specifications 

Thesis should be bound with black calico cloth and using flexible cover of thick white 

art paper. The cover should be printed in black letters and the text for printing should 

be identical to what has been prescribed for the title page. 

 

Soft copy of the Thesis (PDF format) written in CD (2 Nos.) should be submitted for 

Karpagam Academy of Higher Education archives. 

 

 

  

Revision of Regulation: 

The Karpagam Academy of Higher Education may from time to time, amend 

the Regulations based on UGC Regulations if found necessary. 
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TEMPLATE 

 

ANNEXURE III 

 

 Specimen of Bonafide Certificate 

<Font Style Times New Roman> 

 

 

KARPAGAM ACADEMY OF HIGHER EDUCATION 

COIMBATORE-21 

<Font Size 16> 

 

 

 

BONAFIDE CERTIFICATE 

<Font Size 14> 

 

 

<Font Size 12> 

 

 

Certified that this Thesis entitled 

“__________________________________________________________” is the bonafide 

work of Mr./Ms. ___________________________________________who carried out the 

research under my supervision. Certified further, that to the best of my knowledge the work 

reported herein does not form part of any other thesis or dissertation on the basis of which a 

degree or award was conferred on an earlier occasion in this or any other scholar. 

 

 

 

 

 

 

<<Signature of the Co Supervisor>>    <<Signature of theSupervisor>> 

<<Name>>       <<Name>> 

CO SUPERVISOR                                              SUPERVISOR 

<<Designation & Address >>     <<Designation & Address >> 

(If applicable) 
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ANNEXURE IV 

Specimen of Declaration 

<Font Style Times New Roman> 

 

DECLARATION 

<Font Size 16> 

<Font Size 12> 

 

I ________________________________________ hereby declare that the thesis entitled 

“_________________________________________________________________________” 

submitted to the Karpagam Academy of Higher Education, in partial fulfillment of the 

requirements for the award of the Degree of Doctor of Philosophy in 

_____________________________________________________ is a record of bonafide and 

independent research work done by me during the period from ______/______/______ to __-

___/______/_______ under the supervision and guidance of 

Dr.__________________________________, Department of 

_____________________________at Karpagam Academy of Higher Education, and it has not 

formed the basis for the award of any Degree / Diploma / Associate ship / Fellowship or other 

similar title to any candidate in Karpagam Academy of Higher Education so far.    

 

 

Signature of the Research Scholar 
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ANNEXURE V 

Specimen of Certificate 

<Font Style Times New Roman> 

 

CERTIFICATE 

<Font Size 16> 

<Font Size 12> 

 

This is to certify that the thesis entitled 

“______________________________________________’’ submitted to the Karpagam 

Academy of Higher Education, in partial fulfillment of the requirements for the award of the 

Degree of Doctor of Philosophy in ____________________________________ is a record of 

bonafide research work done by Mr. / Ms. _____________________________________ during 

the period from ______/______/______ to _____/______/_______ of his / her study in the 

Department of ___________________________________________ at Karpagam Academy of 

Higher Education, under my supervision and guidance and the thesis has not formed the basis 

for the award of any Degree / Diploma / Associate ship / Fellowship or other similar title to any 

candidate of Karpagam Academy of Higher Education so far. 

 

 

 

Countersigned   

Head of the Department  Signature of the Research Supervisor 
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This is a Format only (Neatly typed, aligned and duly signed form to be submitted) 

FORMAT I 
 

Progress Report of Research Scholar 
(To be submitted once in six months) 

 

1. Programme     :  Ph.D.,             FT/PT   

2. Subject     :  

3. Name &Regn.No. of the Research scholar: 

4. Title of Ph.D., Research work  : 

5. Report No./Month/Year   :   

 

 

 

6. Brief report about the work carried  

    out by the Research scholar  : 

a. Article/s published __________No’s (Attach copies)                          

b. Seminars/Conferences attended _____________ (Attach certificate copies)   

c. Course work: Completed / Not Completed (Attach copy of Mark sheet) 

d. Course fee: Paid till ________________ (copies of receipts) 

 

7. Research Guide’s Comment : 

 

Signature of the Research Scholar   Signature of the Research Supervisor 

(with Name &address)    (with Name & address) 

Mobile No.:      Mobile No.: 

E-mail id:                                                        E-mail id: 

No. Month Year 

   



  Regulations for Ph.D. FT / PT 

25/36 

 

This is a Format only (Neatly typed, aligned and duly signed form to be submitted) 

FORMAT II 

Request for Pre-submission presentation 
Check list 

 

1. Name of the research scholar with Registration Number : 

2. Name of the Research Supervisor    :  

Designation      : 

Department     : 

3. (a) Whether the minimum period completed?  :  Yes/No (Refer Registration Communication) 

(b) If extension obtained, attach particulars  : 

4. Whether course fee paid for all the years   :  Yes/No (Attach No Dues Certificate)  

5. Title of Ph.D. Research work    : 

6. Details of the Part I Course work    :  

(Enclose necessary documents)   

7. Number of DC Meetings attended (Annually 2)  : 

8. Total No. of 6 months performance reports submitted :   6/8/10/12 

9. (a) No. of Time-line presentations attended  :  

(b) No. of Annual Research Congress attended  : 

10. (a) Minimum No. of Research articles to be published : 2 as per KAHE regulation 

(b) No of articles published by the scholar   :    

(Attach photocopies of reprints)    

11. Whether submission of thesis is recommended  

at the Final Doctoral Committee Meeting and  

date of DCM      : 

12. Communication skill*     : Good/Satisfactory/Need improvement 

(To be judged based on the DC Meeting,   (Tick whichever is applicable) 

Time line Presentation and  

Annual Research Congress) 

 

 

Signature of the Research Scholar     Signature of the Research 

Supervisor                                                                             
 

*The Guide/HOD shall give specific remarks about the communication skill of the scholar. At the time of Pre-

submission Presentation, if it is found that the Communication skill of the scholar is less than average, the period 

of submission may be extended for one more year and the scholar shall be advised to improve his/her 

Communication skill and may be presented again. 
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This is a Format only (Neatly typed, aligned and duly signed form to be submitted) 

FORMAT III 
 

KAHE / RS / Rx /Ph.D./Dept./ Pre-Sub / xxxx / 2022/   Date: _______  

 

Pre-Submission presentation of the Ph.D. research - Notification 

 

I am by direction to inform you that a Pre-submission Presentation of the Ph.D., thesis is 

arranged for the candidate _______________________________________ working under the 

supervision of ____________________________, Designation, Department of 

_______________________, Karpagam Academy of Higher Education, Coimbatore – 641 021. 

 

Ph.D. Thesis Title: “_____________________________________________________”.  

 

 

All members of faculty, experts and all interested persons are requested to attend the aforesaid 

Pre-submission Presentation.   

 

Venue  : 

Date  : 

Time  :  

 

        Registrar 

 

 

To 

All Head of the Department of ________________________, requested to make necessary 

arrangement to conduct the programme. 

 

Kindly circulate to Dean / Director / Research Supervisor / Research Scholars 
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This is a Format only (Neatly typed, aligned and duly signed form to be submitted) 

FORMAT - IV 

DEPARTMENT OF __________________________________ 

Pre-submission Presentation Report 

            

  Date: 

1. Name of the Research Scholar   :  

2. Register Number of the Research Scholar  :  

3. Ph.D., programme in    :  

4. Department      :  

5. Name of the Research Supervisor   : 

Designation    : 

Department    :       

6. Presentation date & Venue    :  

7. No. of articles published by the scholar  :  

8. Number of members present in 

    the presentation (enclose the  

    attendance sheet)     : 

9. A report on the Question & Answer Session : 

   (in the enclosed format) 

10. Comments of the Supervisor   : 

    (a) On the composition of the Thesis chapters : Adequate/Needs to be revised. 

    (b) On the Communication skill*   : Good/Satisfactory/Needs improvement 

          (additional sheets may be used)   (Tick whichever is applicable) 

11. After the Pre-submission  

      Presentation whether the scholar 

      may be permitted to submit the Thesis  : Permitted/Extended for one year 

                                                                                      (Strike out whichever is not applicable) 

 

 

Signature: 

Research Scholar           Research Supervisor                  HOD                          Dean 
 

 

 

*(At the time of Pre-submission Presentation, if it is found that the Communication skill of the scholar is less than 

average and needs improvement, the period of submission may be extended for one more year and the scholar shall 
be advised to improve his/her Communication skill and may be presented again.) 
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This is a Format only (Neatly typed, aligned and duly signed form to be submitted) 

FORMAT – IV Annexure 

 

Pre-submission Presentation: A brief report on the Question & Answer Session 
Answers should be brief and relevant to the question. If needed, additional sheets may be used 

 

Topic of the Research work: 

 

Q1. 

Answer: 

 

Q2. 

Answer: 

 

Q3. 

Answer: 

 

Q4. 

Answer: 

 

Q5: 

Answer: 

 

 

 

Signature of  

  Research Scholar                     Research Supervisor 
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This is a Format only (Neatly typed, aligned and duly signed form to be submitted) 

FORMAT V 

 

Pre-submission presentation 

Certificate 

 
 

Name & Reg. No. of the research scholar :  

 

Subject     : 

 

Date of Presentation    :  

 

Certified that the above research scholar under my guidance has presented his/her research 

work during Pre-submission Presentation and his/her presentation is 

___________________________. All the suggestions made by the participants are taken into 

consideration and important suggestions will be included in the thesis entitled: 

“__________________________________________________________________________

________________________________”. 

 

 

 

Place :                                                                          Signature of the Research Supervisor 

Date :       (Name & Address) 

 

 

 

 

Counter Signed: 

HOD 

                                                                                                               (Name & Seal) 

 



  Regulations for Ph.D. FT / PT 

30/36 

 

 

This is a Format only (Neatly typed, aligned and duly signed form to be submitted) 

FORMAT - VI 

Submission of Ph.D., Thesis: Check List 

 

1. Name of the research scholar with Registration Number : 

2. Name of the Research Supervisor    :  

Designation       : 

Department       : 

3. (a) Whether the minimum period completed?  :  Yes/No (Refer Registration Communication) 

4. (b) If extension obtained, attach particulars  : 

5. Whether course fee paid for all the years   :  Yes/No (Attach No Dues 

Certificate)  

6. Title of Ph.D. Research work    : 

7. Details of the Part I Course work    :  

8. (Enclose necessary documents)   

9. Number of DC Meetings attended (Annually 2)  : 

10. Total No. of 6 months performance reports submitted :   6/8/10/12 

(a) No. of Time-line presentations attended  :  

(b) No. of Annual Research Congress attended  : 

11. (a) Minimum No. of Research articles to be published : 2 as per KAHE regulation 

(b) No of articles published by the scholar   :    

(Attach photocopies of reprints)    

12. Whether submission of thesis is recommended  

at the Final Doctoral Committee Meeting and  

date of DCM      : 

13. Date of Pre-Submission Presentation made  :  

(Attach a certificate from the supervisor 

duly countersigned by the HOD) 

14. Probable date of submission of Synopsis   :  

15. Expected date of submission of Thesis   :  

 

Signature of: 

 Research Scholar  Research Supervisor           HOD          

 

For Office of the Research use: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Recommendation for submission: Recommended / Not recommended 

 

Addl. Director, Research      Director, Research 
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Certificate of Plagiarism 
 

 

Certified that the thesis entitled “_____________________________________________” for 

the award of Ph.D., degree has undergone Plagiarism check through Turnitin software and the 

level of plagiarism is ____________. 

 

 

  

Signature of the Research Scholar 

 

 

 

 

 

 

 

 

Signature of the Research Supervisor Professor in- charge for Plagiarism Test 
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Publications terminology  

 

1. Impact Factor 

The Impact Factor of an academic journal is a measure which reflects the average number of 

citations to recent articles published in that Journal.  

• It is a measure of the relative importance of a journal in a given field. 

• It was devised by Mr. Eugene Garfield, the founder of the Institute for Scientific 

Information. 

• Impact factor is calculated yearly starting from 1975 for those journals which are 

indexed in the Journal Citation Reports.  

• Normally, the impact factor for 2021 is published in 2022. 

• It is a journal metric and not to be used to assess an individual researcher or research 

institution.  

 

Calculation  

Example: If a Journal has an impact factor of 3 in the year 2022; it means that each paper 

published in that journal during the years 2020 and 2021 had received an average of 3 

citations in 2008.   

Let A= The number of times that articles published in that journal in and 2021,  

were cited by articles in indexed journals during 2022. 

B=  The total number of “citable items” (usually, articles, reviews and 

proceedings) published in that journal in 2020 and 2021. 

Then,Impactfactor  (in 2022)  =
A

B
 

 

2. HIndex 

The h-index is an index that attempts to measure both the productivity and impact of the 

published work of a scientist or scholar. The index is based on the set of the scientist's most 

cited papers and the number of citations that they have received in other publications. The 

index can also be applied to the productivity and impact of a group of scientists, such as a 

department or university or country, as well as a scholarly journal. The index was suggested 

by Jorge E. Hirsch, a physicist at UCSD (University of California, San Diego), as a tool for 

determining theoretical physicists' relative quality and is sometimes called the Hirsch index 

or Hirsch number. The h-index serves as an alternative to more traditional journal impact 

factor metrics in the evaluation of the impact of the work of a particular researcher. 

 

3. Scopus 

Scopus, officially named SciVerse Scopus, is a bibliographic database containing abstracts 

and citations for academic journal articles. It covers nearly 20,500 titles from over 5,000 

international publishers, of which 19,500 are peer-reviewed journals in the scientific, 

technical, medical, and social sciences (including arts and humanities). It is owned by 

Elsevier and is available online by subscription. Since Elsevier is the owner of Scopus, and 

is also one of the main international publishers of scientific journals, Elsevier established the 

independent and international Scopus Content Selection and Advisory Board to prevent a 

potential conflict of interest in the choice of the periodicals to be included in the database and 

to maintain an open and transparent content coverage policy. The board consists of scientists 

and subject librarians from all scientific disciplines and geographical areas, whose interest is 

to access any relevant information regardless of the publishers. 

http://en.wikipedia.org/wiki/Scientist
http://en.wikipedia.org/wiki/Jorge_E._Hirsch
http://en.wikipedia.org/wiki/University_of_California,_San_Diego
http://en.wikipedia.org/wiki/Theoretical_physics
http://en.wikipedia.org/wiki/Impact_factor
http://en.wikipedia.org/wiki/Impact_factor
http://en.wikipedia.org/wiki/Bibliographic_database
http://en.wikipedia.org/wiki/Abstract_%28summary%29
http://en.wikipedia.org/wiki/Citation
http://en.wikipedia.org/wiki/Academic_journal
http://en.wikipedia.org/wiki/Article_%28publishing%29
http://en.wikipedia.org/wiki/Peer_review
http://en.wikipedia.org/wiki/Elsevier
http://en.wikipedia.org/wiki/Subscription_business_model


  Regulations for Ph.D. FT / PT 

34/36 

 

 

SciVerse 

SciVerse is a platform for accessing scientific information from certain databases and the 

web. It is published by Elsevier. It provides access to 2,500 journals and 11,000 books with 

about 500 thousand additions each year. 

"Sciverse" globally indexes articles, books, theses, abstracts, patents and sifts through web 

results, from publishers, universities and professional organizations.  

 

4. International Standard Serial Number  

An International Standard Serial Number (ISSN) is a unique eight-digit number used to 

identify a print or electronic periodical publication. Periodicals published in both print and 

electronic form may have two ISSNs, a print ISSN (p-ISSN) and an electronic ISSN(e-

ISSN or eISSN). The ISSN system was first drafted as an ISO international standard in 1971 

and published as ISO 3297 in 1975. The ISO subcommittee is responsible for the standard. 

 

Code format 

The format of the ISSN is an eight-digit number, divided by a hyphen into two four-digit 

numbers. The last digit, which may be 0–9 or an X, is a check digit. The ISSN of the journal 

Hearing Research, for example, is 0378-5955, the check digit is 5. 

 

Code assignment 

ISSN codes are assigned by a network of ISSN National Centres, usually located at national 

libraries and coordinated by the ISSN International Centre based in Paris. The International 

Centre is an intergovernmental organization created in 1974 through an agreement between 

UNESCO and the French government. The International Centre maintains a database of all 

ISSNs assigned worldwide, the ISSN Register.  

 

Availability 

The ISSN Register is not freely available for interrogation on the web but is available by 

subscription. There are several routes to the identification and verification of ISSN codes for 

the general public. 

• the print version of a periodical typically will include the ISSN code as part of the 

publication information 

• most periodical websites contain ISSN code information 

• derivative lists of publications will often contain ISSN codes; these can be found through 

on-line searches with the ISSN code itself or periodical title. 

 

5. Peer Review 

Peer review is the evaluation of work by one or more people of similar competence to the 

producers of the work (peers). It constitutes a form of self-regulation by qualified members 

of a profession within the relevant field. Peer review methods are employed to maintain 

standards of quality, improve performance, and provide credibility. In academia peer review 

is often used to determine an academic paper's suitability for publication. 

 

Professional peer review 

Professional peer review focuses on the performance of professionals, with a view of 

improving quality, upholding standards, or providing certification. Professional peer review 

activity is widespread in the field of health care, where it is best termed as Clinical peer 

review. 

 

http://en.wikipedia.org/wiki/Elsevier
https://en.wikipedia.org/wiki/Periodical_publication
https://en.wikipedia.org/wiki/International_standard
https://en.wikipedia.org/wiki/Check_digit
https://en.wikipedia.org/wiki/National_library
https://en.wikipedia.org/wiki/National_library
https://en.wikipedia.org/wiki/Paris
https://en.wikipedia.org/wiki/International_organization
https://en.wikipedia.org/wiki/UNESCO
http://en.wiktionary.org/wiki/peer#Etymology_2
http://en.wikipedia.org/wiki/Field_of_study
http://en.wikipedia.org/wiki/Academia
http://en.wikipedia.org/wiki/Academic_paper
http://en.wikipedia.org/wiki/Peer_review#Prepublication_reviews
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     Scholarly peer review 

Scholarly peer review (also known as refereeing) is the process of subjecting an author's 

scholarly work, research, or ideas to the scrutiny of others who are experts in the same field, 

before a paper describing this work is published in a journal. The work may be accepted, 

considered acceptable with revisions, or rejected. Peer review requires a community of 

experts in a given (and often narrowly defined) field, who are qualified and able to perform 

impartial review 

 

6. Web of Science 

Single research destination to explore the citation universe across subjects and around the 

world. Web of Science provides access to the most reliable, integrated, multidisciplinary 

research connected through linked content citation metrics from multiple sources within a 

single interface. Since Web of Science adheres to a strict evaluation process, one can be 

assured only the most influential, relevant, and credible information is included - allowing to 

uncover next big idea faster. 

 

7.Science Citation Index 

• The Science Citation Index (SCI) is a citation index originally produced by the Institute 

for Scientific Information (ISI) and created by Eugene Garfield and was officially 

launched in 1964. The larger version (Science Citation Index Expanded) covers more than 

8,500 notable and significant journals, across 150 disciplines, from 1900 to the present. 

These are alternatively described as the world's leading journals of Science and 

Technology, because of a rigorous selection process.  

• The index is made available online through different platforms, such as the Web of 

Science and SciSearch.  

 

8. International Standard Book Number 

The International Standard Book Number (ISBN) is a unique numeric commercial book 

identifier based upon the 9-digit Standard Book Numbering (SBN) code created by Gordon 

Foster, Emeritus Professor of Statistics at Trinity College, Dublin, for the booksellers and 

stationers. The 10-digit ISBN format was developed by the International Organization for 

Standardization (ISO) and was published in 1970 as International Standard ISO. ISO has 

appointed the International ISBN Agency as the registration authority for ISBN worldwide 

and the ISBN Standard is developed under the control of ISO Technical Committee. 

 

ISBN issuance 

International Standard Book Numbers issuance is country-specific, in that ISBNs are issued 

by the ISBN Registration Agency that is responsible for that country or territory. The ranges 

of ISBNs assigned to any particular country are based on the publishing profile of the country 

concerned. 

http://en.wikipedia.org/wiki/Scholarly_method
http://en.wikipedia.org/wiki/Idea
http://en.wikipedia.org/wiki/Expert
https://en.wikipedia.org/wiki/Citation_index
https://en.wikipedia.org/wiki/Institute_for_Scientific_Information
https://en.wikipedia.org/wiki/Institute_for_Scientific_Information
https://en.wikipedia.org/wiki/Eugene_Garfield
https://en.wikipedia.org/wiki/Scientific_journal
https://en.wikipedia.org/wiki/Science
https://en.wikipedia.org/wiki/Technology
https://en.wikipedia.org/wiki/Web_of_Science
https://en.wikipedia.org/wiki/Web_of_Science
http://en.wikipedia.org/wiki/Book
http://en.wikipedia.org/wiki/Identifier
http://en.wikipedia.org/wiki/Code
http://en.wikipedia.org/wiki/Gordon_Foster
http://en.wikipedia.org/wiki/Gordon_Foster
http://en.wikipedia.org/wiki/Trinity_College,_Dublin
http://en.wikipedia.org/wiki/International_Organization_for_Standardization
http://en.wikipedia.org/wiki/International_Organization_for_Standardization


 

 

 

 

 

 

 

 

 

 
 
 

As per the UGC (Minimum Standards and Procedures for Award of Ph.D., Degree) Regulations, 2022 
 

The Regulation will be effective from 7thNovember, 2022 
(The research scholars admitted from January, 2023 onwards will be governed by this regulation) 

 
Amendment 

 
 
Item 13.0 Page 5/35 (The content of item 13 has been amended as per the RAC dt:20.06.2023) 
 
13.0 Doctoral Committee (Research Advisory Committee as per UGC) 

There shall be a Doctoral Committee (Research Advisory Committee as per UGC) for every Ph.D., scholar to 

monitor the progress of his/her research work.  The Research Supervisors in consultation with Head of the 

Department shall furnish a panel of minimum five experts with doctoral qualification in their respective 

research field, from the other Academic Institutions / National Laboratories and established research 

laboratories.  From this list one will be nominated as a external expert for each Ph.D research scholar.  The 

Research Supervisor of the research scholar shall be the convener of the Doctoral Committee.  The Co-

Supervisor, if applicable, shall also be a member. In the absence of Research Supervisor, the Co-Supervisor 

can be the convenor of the Doctoral Committee.  The Doctoral Committee Meeting shall be conducted  

in presence of Ph.D Research Supervisor and the nominated external expert.  If a Doctoral Committee 

member is away from his/her place of work for a longer period, the Research Supervisor shall request for 

an alternate member from the Panel of experts submitted. 
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DEPARTMENT OF PHYSICS 

FACULTY OF ARTS, SCIENCE, CCOMMERCE & MANAGEMENT 

RESEARCH PROGRAM – PhD in PHYSICS 

(2025–2026 Batch and onwards) 

 

Course code Name of the course Instruction   

hours / week 

Credits Maximum 

Marks 

(100) 

25RPHY101 
Paper I: Research Methodology and 
Pedagogy 

4 4 100 

25RPHY201 Paper II: Research Publication Ethics 4 4 100 

25RPHY301 
Paper III: Physics of Solar Thermal 

and Photovoltaic Application 

 

 

 

 

 

 

 

 

 

 

 
4 

 

 

 

 

 

 

 

 

 

 

 
4 

 

 

 

 

 

 

 

 

 

 

 
100 

25RPHY302 
Paper III: Magnetic and Thermo 

Electric Properties of Materials 

25RPHY303 Paper III:Thin Film Physics 

25RPHY304 Paper III:Crystal Growth 

25RPHY305 Paper III:Solid state Ionics 

25RPHY306 
Paper III:Concepts of Nano physics 

and Nanotechnology 

25RPHY307 Paper III:Laser Physics 

25RPHY308 Paper III:Fluorescence Spectroscopy 

and Structural Analyze 

 

25RPHY309 
Paper III:Characterization Techniques 

in Materials Science 

25RPHY310 Paper III: Physics of Low 

Dimensional Semiconductors 

25RPHY311 Paper III: Physical Instrumentation 

Program Total 12 12 300 
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25RPHY101 PAPER – I: RESEARCH METHODOLOGY AND PEDAGOGY 

COURSE OBJECTIVES (CO): 

➢ To demonstrate an understanding of the core ideas and principles of research.  

➢ To understand the general definition of research design and the process of designing a 

research study.  

➢ To adopt ethical issues in research, including those that arise in using quantitative and 

qualitative research.  

➢ To differentiate between alternative research methodologies and strategies.  

COURSE OUTCOMES (COs): 

Upon completion of this course, the student will be able to: 

COs Course Outcomes Blooms Level 

CO1 Analyze and present data, both quantitatively and qualitatively Analyze 

CO2 
Disseminate research in a way that is consistent with professional 

practice and research ethics 

Apply 

 

CO3 
Analyze and evaluate new ideas, and to challenge current 

assumptions. 
Analyze 

CO4 Compare and contrast different research methods and paradigms. Understand 

CO5 Identify and prepare the key elements of a research proposal or report. Apply 

 

UNIT- I INTRODUCTION 

Ethics of Research – Objectives of Research – Historical Background of Physics Research –

Research Works of Sir C.V. Raman, S.Chandrasekhar and Venkaraman Ramakrishnan (Nobel prize 

works only) (Nobel Lectures) – Experimental Research in Physics – Design of the experiment, 

Apparatus to be used, Results and Interpretation – Theoretical Research in Physics – Theory, 

Models, Methods to solve the problems, results and Interpretation – Literature Survey on Thesis 

Writing – Online literature survey – Science Citation Index – Impact factor of a journal – Thesis 

writing 

UNIT- II PROBABILITY DISTRIBUTIONS 

Mean, Median peak value, and Standard Deviation – Binomial Distribution – Poisson Distribution 

– Gaussian or Normal Error Distribution – Modes of distributions. 

Error Analyze:Instrumental and Statistical uncertainties – Propagation of errors – Estimation of 

means and errors – Method of least squares – Statistical fluctuations – Chi square test of a distribution 

UNIT -III  NUMERICAL INTEGRATION 

Trapezoidal and Simpson's 1/3 rule for single integrals - Error estimates - Trapezoidal 

and Simpson's rule for double integrals 

Interpolation:Two points Gaussian quadrature - Three points Gaussian quadrature - Cubic 

spline interpolation 

Eigen values: Power method - Jacobi method (Only 2 x 2 and 3 x 3 matrices) 
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Simulation techniques: Monte Carlo simulation – Fuzzy logic. 

UNIT- IV COMPUTER APPLICATIONS IN PHYSICS RESEARCH 

Programming in C: Constants - Variables - Data types - Operators and Expressions - Input/Output 

Statements - Control statements - Functions - Arrays - One, two, multidimensional array 

declarations and initialization. 

Simple applications using C - Program: Program to integrate tabulated function using 

Trapezoidal rule - Program to integrate tabulated function using Simpson's 1/3 rule - Program 

to compute the solution of first order differential equation of the type y' = f(x,y) using RK4 method 

- Program to compute first order differential equation y' = f (x,y) using Milne's method - Program 

to compute the interpolation value at a specified value from a set of table points using natural cubic 

spline interpolation 

UNIT- VPEDAGOGICAL METHODS IN HIGHER LEARNING 

Historical perspectives: Objectives and role of higher education – Learning and learning hierarchy 

– Information processing – Learning and outcomes – Motivation. 

Education evaluation: A conceptual framework – Methods of evaluation – Self evaluation and 

student evaluation in higher education – Question banking – Diagnostic testing and remedial 

teaching. 

TEXT BOOKS: 

1. E.Balagurusamy - Numerical methods , Tata McGraw Hill Publishing company Limited 

2. Nye, J.F. (1985). Physical Properties of Crystals: Their Representation by Tensors and 

Matrices. Oxford University Press, New York. 

REFERENCE BOOKS: 

1. P.Kandasamy - Numerical methods, K.Thilgavathy and K.Gunavathi, S.Chand and 

company limited 

2. Numerical Mathematical Analyze by Scarborough J B, Oxford &Ibh, ISBN- 

10: 9788120417595 

3. Bevington Philip, Robinson D. Keith – Data Reduction and Error Analyze for Physical 

Sciences, Mc Graw Hill Higher Education. 

WEBSITES: 

1. https://nptel.ac.in/courses/121/106/121106007/  

2.https://nptel.ac.in/courses/109/105/109105115/ 

3.https://nptel.ac.in/courses/109/103/109103153/ 

4. https://nptel.ac.in/courses/107/108/107108011/ 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Scarborough%2BJ%2BB&search-alias=stripbooks
https://nptel.ac.in/courses/121/106/121106007/
https://nptel.ac.in/courses/109/105/109105115/
https://nptel.ac.in/courses/109/103/109103153/
https://nptel.ac.in/courses/107/108/107108011/
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25RPHY201 PAPER – II: Research Publication Ethics 

COURSE OBJECTIVES (CO): 

➢ To study the basics of ethics and philosophy of science  

➢ To understand research integrity and publication ethics  

➢ To identify research misconduct and predatory publications  

➢ To understand about indexing and citation databases  

➢ To know about open access publications, research metrics and plagiarism tools  

COURSE OUTCOMES (COs): 

Upon completion of this course, the student will be able to: 

COs Course Outcomes Blooms Level 

CO1 
Understand the Philosophy of science and ethics: Students learn the 

basics of philosophy of science and ethics. 
Understand 

CO2 To have the Knowledge of research integrity. Apply 

CO3 To understanding of publication ethics. Understand 

CO4 
To analyze the problem to identify research misconduct and predatory 

publications. 
Analyze 

CO5 To have the knowledge of Indexing and citation databases. Apply 

UNIT-I 

Philosophy and Ethics: 

Introduction to Philosophy: Definition, nature and scope, concept, branches - Ethics: 

Definition, moral philosophy, nature of moral judgments and reactions. 

UNIT-II 

Scientific Conduct: 

Ethics with respect to science and research – Intellectual honesty and research integrity – Scientific 

misconduct: Falsification – Fabrication and Plagiarism (FFP) - Redundant publications: duplicate 

and over lapping publications–salami slicing-Selective reporting and misrepresentation of date. 

UNIT-III 

Publication Ethics: 

Publication Ethics: Definition, introduction and importance - Best practices / standards setting 

initiatives and guidelines: COPE, WAME, etc. - Conflicts of interest - Publication Misconduct: 

definition, concept, problems that lead to unethical behavior and vice versa, type - Violation of 

publication ethics, authorship and contributorship- Identification of publication misconduct, 

complaints and appeals-Predatory publishers and journals. 

UNIT- IV 

Publication Misconduct: Group Discussions: Subject specific ethical issues, FFP, 

authorship-Conflicts of interest- Complaints and appeals: examples and fraud from 

India and abroad. 
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Software tools: Use of plagiarism software like Turnitin, Urkund and other open source 

software tools. 

UNIT-V 

Databases and Research Metrics: 

Database: Indexing database-Citation database: Web of Science, Scopus, etc Research Metrics: 

Impact Factor of journal as per Journal Citation Report, SNIP, SJR, IPP, Cite Score- Metrics: h-

index, g index, i10 index, altmetrics, 

UNIT-VI 

Development of e-content & IP: 

Integrated Library Management System(ILMS):e-journals–e-books–e-shodhsindu–shodhganga – 

Database - e-content Development - Learning Management System (LMS) – e-PG-Pathshala– CEC 

(UG)SWAYAM– MOOCs – NPTEL-NMEICT. IPR: Patent–Copyrights-Trademark–

Geographical Indication. 

PRACTICE 

Open Access Publishing: 

Open access publications and initiatives - SHERPA / RoMEO online resource to check polisher 

copy right & self-archiving policies - Software tool to identify predatory publications developed by 

SPPU - Journal finder / journal suggestion tools viz. JANE, Elsevier Journal Finder, Springer 

Journal Suggester, etc. 

TEXT BOOKS: 

1. P.Oliver,(2003),The student's guide to researchethics, Open University 

PressM aiden head,Philadelphia. 

2. H.Zwart,(2010),TalesofResearchMisconduct,SpringerInternational PublishingAG. 

REFERENCE BOOKS: 

1. Nick Rushbyetal. WileyHandbook ofLearningTechnology.WileyEducation 

WEBSITES: 

1. Research Impact,https://guides.osu.edu/c.php?g=608754&p=4224917. 

2. DianeElkinset al.(2015).E-LearningFundamentals:A PracticalGuide

https://guides.osu.edu/c.php?g=608754&p=4224917
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25RPHY301 PAPER – III : SPECIAL PAPER I : 

 PHYSICS OF SOLAR THERMAL AND PHOTOVOLTIC APPLICATION 

Course Objectives 

➢ To understand the basic concepts of energies produced from various energy sources, 

advantages and disadvantages 

➢ To learn the present energy scenario and the need for energy conservation 

➢ To facilitate the students to achieve a clear conceptual understanding of technical and 

commercial aspects of Solar Power Development and Management. 

➢ To enable the students to develop managerial skills to assess feasibility of alternative 

approaches and drive strategies regarding Solar Power Development and Management. 

➢ To develop a comprehensive technological understanding in solar PV system components 

Course Outcomes (COs) 

Upon the completion of the course, Students will be able to 

COs Course Outcomes Blooms Level 

CO1 
Describe the environmental aspects of non-conventional energy 

resources 
Understand 

CO2 
Explain the principles that underlie the ability of various natural 

phenomena to deliver solar energy 
Apply 

CO3 
Outline the technologies that are used to harness the power of solar 

energy 
Understand 

CO4 
Gain the knowledge about the energy produced from biomass and 

biogas. 
Analyze 

CO5 
Describe the use of solar energy and the various components used in the 

energy production 
Apply 

UNIT- 1 RADIATION GEOMETRY 

Basis earth sun angles - Determination of Solar time - Derived Solar angles - Day length - Solar 

Radiation measurements - selective surfaces - Heat balance energy lost by radiation, convection 

and conduction - Physical characteristics of selective surfaces - Anti reflection coatings - Solar 

reflector materials - production methods of coatings. 

UNIT -II FUNDAMENTALS OF HEAT TRANSFER 

Transfer of Heat by Conduction: Study heat flow in a slab-steady heat flow in a cylindrical shell- 

Heat transfer through fins – Transient heat conduction. Thermal Radiation: Basic laws of radiation 

– Radiant heat transfer between two black bodies- Radiant heat transfer between grey bodies. 

Convention heat loss Evaluation of convective heat transfer co-efficient –Free convection from 

vertical planes and cylinders – Forced convection – Heat transfer for fully established flow in tubes. 

UNIT-III SOLAR THERMAL SYSTEMS 
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General description of plate collector – thermal losses and efficiency of FPC –Energy balance 

equation – Evaluation of overall loss coefficient – Thermal Analyze of flat plate collector and useful 

heat gained by the fluid performance of solar air heaters – Heating and drying of agricultural 

products Types of drier in use. Solar concentrators and Receiver geometries – General 

characteristics of focusing collector systems Evaluation of optical losses – Thermal performance of 

focusing collectors. 

UNIT-IV PHOTOVOLTAICS 

Description of the photovoltaic effect – Electrical characteristics calibration and efficiency 

measurement – silicon solar energy converters – Thermal generation of recombination centers 

silicon. Role of thin films in solar cells Properties of thin films for solar ellsCdSe, CdTe, In P, Ga 

As, Cd Cu2, Cu In SnO2, Cd2SnO4 ZnO)- Transport properties of metal films – poly 

crystalline film silicon solar cells (Photovoltaic characteristics, junction Analyze loss 

mechanisms) Amorphous silicon solar cells (Structural compositional optical and electrical 

properties) 

UNIT- V ENERGY STORAGE AND SOLAR APPLICATIONS 

Types of energy storage Thermal storage Latent heat storage – Electrical storage principle of 

operation of solar ponds-Non convective solar ponds – Theoretical Analyze of solar pond – solar 

distillation – solar cooking –solar pumping. 

TEXT BOOKS: 

1. Charles E. Backus (1976). Solar cells. IEEE Press 

2. Garg, H.P. (1982). Treatise on solar energy volume I fundamentals of Solar Energy. 

3. Kasturi Lal Chopra and Suhit Ranjan Das (1983). Thin film solar cells. 

REFERENCE BOOKS: 

1. Rai, G.D. (1996). Solar energy utilization. 

2. Rai, G.D.Thermal performances testing of FPC and CPC. 

WEBSITES: 

1. https://nptel.ac.in/courses/115/107/115107116/ 

2. https://nptel.ac.in/courses/115/103/115103123/ 

3. https://onlinecourses.nptel.ac.in/noc19_ph13/preview 

4. https://onlinecourses.nptel.ac.in/noc20_mm05/preview 

https://nptel.ac.in/courses/115/107/115107116/
https://nptel.ac.in/courses/115/103/115103123/
https://onlinecourses.nptel.ac.in/noc19_ph13/preview
https://onlinecourses.nptel.ac.in/noc20_mm05/preview
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25RPHY302 PAPER – III: SPECIAL PAPER II: 

MAGNETIC AND THERMOELECTRIC PROPERTIES OF MATERIALS 

Course objectives (Co): 

➢ To know about the origins of magnetism, diamagnetism, paramagnetism, crystal field 

environments, dipolar and exchange interactions, ferromagnetism, antiferromagnetism, 

magnetic domains, magnetic anisotropy and magnetostriction. 

➢ To give an idea in the experimental techniques in magnetic characterization. 

➢ To study different magnetic materials, include transition metals, their alloys and oxides, 

rare earths and their oxides, organic and molecular magnets. 

➢ To study the basic concepts of thermoelectric materials and their phenomenon 

➢ To study the interaction of phonon electron scattering in semiconductor materials 

Course Outcomes (Cos) 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 Use the models of magnetization and remagnetization in various cases; Understand 

CO2 
Calculate the contribution of magnetostatic energy, elastic energy 

and anisotropy in magnetic properties; 
Apply 

CO3 
Solve theoretical and applied problems connected with professional 

activities 
Understand 

CO4 

Explain transport mechanisms (electronic and thermal transport), 

guiding the thermal/thermoelectric performance of any materials 

system 

Analyze 

CO5 
Describe the different techniques for thermal/thermoelectric 

characterization of the samples with varying geometries. 
Apply 

UNIT -I 

Introduction -Classification of Magnetic Materials-Factors Affecting Permeability and Hysterisis 

Loss- Magneto statics - The magnetic dipole moment - Magnetic fields - Maxwell’s equations - 

Magnetic field calculations - Magneto static energy and forces - Magnetism of electrons - Orbital 

and spin moments - Magnetic field effects-Theory of electronic magnetism - Magnetism of 

electrons in solids. 

UNIT-II 

Magnetism of localized electrons on the atom - The hydrogenic atom and angular momentum - The 

many-electron atom - Paramagnetism - Ions in solids; crystal-field interactions - Ferromagnetism 

and exchange - Mean field theory - Exchange interactions - Band magnetism -Collective excitations 

Anisotropy - Ferromagnetic phenomena - Anti ferromagnetism and other magnetic order -Molecular 

field theory of anti-ferromagnetism - Ferrimagnets -Frustration - Amorphous magnets -Spin glasses 

- Magnetic models. 
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UNIT-III 

Experimental methods - Materials growth - Magnetic fields - Atomic-scale magnetism - Domain-

scale measurements - Bulk magnetization measurements -Excitations -Numerical method - Magnetic 

materials - Iron group metals and alloys -Rare-earth metals and intermetallic compounds - Interstitial 

compounds - Oxides with ferromagnetic interactions - Oxides with antiferromagnetic interactions -

Miscellaneous materials. 

UNIT –IV 

The Thermoelectric and Related Effects -Introduction - Relations Between the Thermoelectric 

Coefficients Effects in a Magnetic Field - The Transport Effects - Thermoelectric Refrigerators and 

Heat Pumps - Thermoelectric Generators - Multi-Stage Devices –Application of the 

Thermomagnetic Effects - Optimisation and Selection of Semiconductor Thermoelements - Power 

Factor – The Materials Parameter -Mobility and Effective Mass - The Lattice Thermal Conductivity 

in Pure Crystals. The Effect of Temperature -The Importance of the Energy Gap 

UNIT –V 

Thermoelectric Properties of Metals and Semiconductors - Transport by Electrons Metals and 

Semiconductors - Bipolar Effects - Phonon Conduction - Phonon Drag -Minimising the 

Thermal Conductivity - Semiconductor Solid Solutions -Phonon Scattering by Point Defects - 

Boundary Scattering -Scattering of Electrons and Phonons - Fine-Grained Material with Large Unit 

Cells - Phonon-Glass Electron-Crystal-Applications of thermo electric materials. 

TEXT BOOKS: 

1. Introduction to Magnetic Materials, B. D. Cullity, C. D. Graham, John Wiley and sons, 

Inc, Publications,2009 

2. Magnetism and Magnetic Materials, J. M. D. Coey, Cambridge University Press, 2012 

3. The Quantum Theory of Magnetism, Second Edition, Norberto Majis, World Scientific 

Publishing Co. Pte. Ltd. 2007 

REFERENCE BOOKS: 

1. Magnetism in Condensed Matter, Stephen Blundell, Oxford University Press, 2011 

2. CRC Handbook of Thermoelectrics, Edited by D.M. Rowe, Ph.D., D.SC, CRC Press, 

Boca Raton London New York, 2004 

3. Introduction to Thermoelectricity H. Julian Goldsmid, Springer Series in materials 

science Edited by R. Hull R. M. Osgood, Jr. J. ParisiH.Warlimont, 2009 

4. Novel Thermoelectric Materials and Device Design Concepts, Editors: Skipidarov, 

Sergey, Nikitin, Mikhail (Eds.), Springer International Publishing,2019 

WEBSITES: 

1. https://nptel.ac.in/content/storage2/courses/122101002/downloads/lec-21.pdf 

2. https://nptel.ac.in/content/storage2/courses/112108150/pdf/Web_Pages/WEBPM16.pd 

https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=J.%20M.%20D.%20Coey&eventCode=SE-AU
https://nptel.ac.in/content/storage2/courses/122101002/downloads/lec-21.pdf
https://nptel.ac.in/content/storage2/courses/112108150/pdf/Web_Pages/WEBP_M16.pdf
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3. https://www.nature.com/articles/nnano.2016.182 

25RPHY303 PAPER – III: SPECIAL PAPER III THIN FILM PHYSICS 

Course objectives (Co): 

➢ To Introduce physical concepts and mathematical tools used to describe surfaces, 

interfaces and thin films. 

➢ To develop an intuition for surface and thin film physical principles through plotting of 

functions using Maple 

➢ To relate the mathematical results to practical applications and experiments in thin film 

techniques. 

➢ To Develop an appreciation of the mathematical basis for experimental techniques for 

deposition and Analyze of thin films 

➢ To Understand physical phenomena that can be exploited for the deposition of thin films 

Course Outcomes (Cos) 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 Evaluate and use models for nucleating and growth of thin films Analyze 

CO2 
Examine the relation between deposition technique, film structure, and 

film properties, discuss typical thin film applications 
Apply 

CO3 Select proper deposition techniques for various applications Understand 

CO4 Understand the basic concepts about the thin film technology Apply 

CO5 

To gain experience in handling high vacuum equipment and using thin 

film growth techniques which to enables them to work at production 

units related to optical, mechanical, electronic coatings etc. 

Apply 

UNIT -I PREPARATION OF THIN FILMS 

Spray pyrolytic process – characteristic feature of the spray pyrolytic process – ion plating – 

Vacuum evaporation – Evaporation theory – The construction and use of vapour sources – 

sputtering Methods of sputtering – Reactive sputtering – RF sputtering - DC planar magnetron 

sputtering. 

UNIT- II THICKNESS MEASUREMENT AND NUCLEATION AND GROWTH IN 

THIN FILM 

Thickness measurement: electrical methods – optical interference methods – multiple beam 

interferometry – Fizeau – FECO methods – Quartz crystal thickness monitor. Theories of thin film 

nucleation – Four stages of film growth incorporation of defects during growth. 

UNIT- III ELECTRICAL PROPERTIES OF METALLIC THIN FILMS 

Sources of resistivity in metallic conductors – sheet resistance - Temperature coefficient of 

resistance (TCR) – influence of thickness on resistivity – Hall effect and magneto resistance – 

http://www.nature.com/articles/nnano.2016.182


Ph.D. Physics 2025-2026 
 

10  

Annealing – Agglomeration and oxidation. 

UNIT- IV TRANSPORT PROPERTIES OF SEMICONDUCTING AND INSULATING 

FILMS 

Semiconducting films; Theoretical considerations - Experimental results – Photoconduction – Field 

effect thin films – transistors, Insulation films Dielectric properties – dielectric losses – Ohmic 

contracts – Metal – Insulator and Metal – metal contacts – DC and AC conduction mechanism . 

UNIT- V  OPTICAL PROPERTIES OF THIN FILMS AND THIN FILMS SOLAR CELLS 

Thin films optics –Theory – Optical constants of thin films – Experimental techniques – Multilayer 

optical system – interference filers – Antireflection coating, thin films solar cells: Role, Progress, 

and production of thin solar cells – Photovoltaic parameter, thin film silicon (Poly crystalline) solar 

cells : current status of bulk silicon solar cells – Fabrication technology – Photo voltaic 

performance: Emerging solar cells: GaAs and CulnSe2. 

TEXT BOOKS: 

1. Anderson, J.C. The use of thin films in physical investigation. 

2. Berry, Koil and Harris. Thin films technology. 

3. Chopra, K.L. Thin film Phenomena. 

REFERENCE BOOKS: 

1. Chopra, K.L. and Das, S.R. Thin films solar cells. 

2. George Hass and others (Ed). Physics of thin films, vol. 12. 

3. Holland, L. Vacuum deposition of thin films. 

4. Maissel, L.I. and Clang, R. Hand book of Thin films Technology. 

5. Vilsan, J.L. Thin films processes. 

WEBSITES: 

1. https://nptel.ac.in/content/storage2/courses/112108092/module2/lec08.pdf 

2. http:// www.infocobuild.com/education/audio-video-courses/materials- 

science/FundamentalsOfMaterialProcessing2-IIT-Kanpur/lecture-37.html 

3. https://www.youtube.com/watch?v=H2h0tz5KfPw 

4. https://www.youtube.com/watch?v=p0XxWT2QdEk

https://nptel.ac.in/content/storage2/courses/112108092/module2/lec08.pdf
http://www.infocobuild.com/education/audio-video-courses/materials-science/FundamentalsOfMaterialProcessing2-IIT-Kanpur/lecture-37.html
http://www.infocobuild.com/education/audio-video-courses/materials-science/FundamentalsOfMaterialProcessing2-IIT-Kanpur/lecture-37.html
https://www.youtube.com/watch?v=H2h0tz5KfPw
https://www.youtube.com/watch?v=p0XxWT2QdEk
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25RPHY304 PAPER – III: SPECIAL PAPER IV: CRYSTAL GROWTH 

Course Objectives (Co): 

➢ To strengthen the students with crystallographic and crystal growth techniques 

➢ To provide the general characteristics of crystals, methods of preparation etc. 

➢ Various thin films deposition techniques and thin film characterization techniques are 

also covered in the course. 

➢ To give an idea about historical importance of crystals, methods of preparation and 

characterization of crystals etc. 

➢ To explore the knowledge in fundamentals of materials syntheses, crystal growth 

techniques, zone refining, properties etc., 

Course Outcomes (COs) 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 Learn about the crystal growth mechanisms and techniques. Understand 

CO2 
Understand different crystals having a lot applications in electronics, 

energetics etc. 
Apply 

CO3 
Acquire the theoretical concept behind electrical and thermal properties 

of metals 
Understand 

CO4 Gain the knowledge about Semiconductor Crystals and their properties Apply 

CO5 
Gain the knowledge about phonons and its importance in thermal 

physics 
Apply 

UNIT- I FUNDAMENTALS OF CRYSTAL GROWTH 

Importance of crystal growth – Classification of crystal growth methods – Basic steps: Generation, 

transport and adsorption of growth reactants – Nucleation: Kinds of nucleation – Classical theory 

of nucleation: Gibbs Thomson equations for vapour and solution – Kinetic theory of nucleation – 

Becker and Doring concept on nucleation rate – Energy of formation of a spherical nucleus – 

Statistical theory on nucleation: Equilibrium concentration of critical nuclei, Free energy of 

formation. 

UNIT- II THEORIES OF CRYSTAL GROWTH 

An introductory note to Surface energy theory, Diffusion theory and Adsorption layer theory – 

Concepts of Volmer theory, Bravais theory, Kossel theory and Stranski’s treatment – Two- 

dimensional nucleation theory: Free energy of formation, Possible shapes and Rate of nucleation – 

Mononuclear, Polynuclear and Birth and Spread models – Modified Birth and Spread model – 

Crystal growth by mass transfer processes: Burton, Cabrera and Frank (BCF) bulk diffusion model, 

Surface diffusion growth theory. 
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UNIT-III M E L T  GROWTH TECHNIQUES. 

Basics of melt growth – Heat and mass transfer – Conservative growth processes: Bridgman- 

Stockbarger method – Czochralski pulling method – Kyropolous method – Nonconservative 

processes: Zone-refining – Vertical and horizontal float zone methods – Skull melting method – 

Vernueil flame fusion method. 

UNIT -IV SOLUTION GROWTH TECHNIQUES. 

Growth from low temperature solutions: Selection of solvents and solubility – Meir’s solubility 

diagram – Saturation and supersaturation – Metastable zone width – Growth by restricted 

evaporation of solvent, slow cooling of solution and temperature gradient methods– Crystal growth 

in Gel media: Chemical reaction and solubility reduction methods – Growth from high temperature 

solutions: Flux growth Principles of flux method – Choice of flux – Growth by slow evaporation 

and slow cooling methods – Hydrothermal growth method. 

UNIT -V VAPOUR GROWTH TECHNIQUES 

Basic principles – Physical Vapour Deposition (PVD): Vapour phase crystallization in a closed 

system – Gas flow crystallization – Chemical Vapour Deposition (CVD): Advantageous and 

disadvantageous – Growth by chemical vapour transport reaction: Transporting agents, Sealed 

capsule method, Open flow systems – Temperature variation method: Stationary temperature profile, 

Linearly time varying temperature profile and Oscillatory temperature profile. 

TEXT BOOKS: 

1. Brice, J.C. (1986). Crystal Growth Processes. John Wiley and Sons, New York. 

2. Mullin, J.W. (2004), Crystallization. Elsevier Butterworth-Heinemann, London. 

3. Pamplin, B.R. (1975). Crystal Growth. Pergamon Press, Oxford. 

REFERENCE BOOKS: 

1. Sunagawa Ichiro. (2005). Crystals: Growth, Morphology and Perfection. Cambridge 

University Press, Cambridge. 

2. Vere, A.W. (1987). Crystal Growth: Principles and Progress. Plenum Press, New York. 

WEBSITES: 

1. https://nptel.ac.in/content/storage2/courses/103104045/pdf_version/lecture19.pdf 

2. https://www.youtube.com/watch?v=G76H7A6_iyo 

3. https://www.youtube.com/watch?v=8GsyipwtCIA 

4. https://www.youtube.com/watch?v=db5nZCipJh8 

 

 

 

https://nptel.ac.in/content/storage2/courses/103104045/pdf_version/lecture19.pdf
https://www.youtube.com/watch?v=G76H7A6_iyo
https://www.youtube.com/watch?v=8GsyipwtCIA
https://www.youtube.com/watch?v=db5nZCipJh8
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25RPHY305 PAPER – III: SPECIAL PAPER V: SOLID STATE IONICS 

Course Objectives (Co): 

➢ To provide an introduction to the concepts underlying solid state Ionics 

➢ To illustrate the wide range of materials and physical properties that currently available 

for ionic conductors 

➢ To introduce the superionic conductors and their applications 

➢ To establish the ionic conductors for energy applications 

➢ To introduce the different mechanism of electrochemical energy storage materials and 

their applications 

Course Outcomes (COs) 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 

Calculate point defect concentrations using formation energies, 

develop Brouwer diagrams, describe several means of tailoring point 

defect concentrations through independent variables, and apply 

equilibrium thermodynamics to the case of defective solids 

Understand 

CO2 

Understand point defect reactions in Kroger-Vink notation to describe 

defect processes, and apply a non-equilibrium thermodynamics and 

chemical kinetics framework to describe defect reactions and kinetic 

behavior 

Apply 

CO3 
Describe operation of various solid state ionics applications (including 

open circuit cells, cells using current, and cells generating current) 
Understand 

CO4 Learn the superionic conductors and their real-life applications. Apply 

CO5 

Learn synthesis design and planning, different processing technoques 

and their chemical- physical fundamentals as well as basic method of 

characterisation of solids. 

Apply 

UNIT- I Introduction 

Crystalline solids – space lattice – the basis and crystal structure; crystal translational vectors, 

symmetry operation primitive lattice cell and unit cell symmetry elements, Fundamental type of 

lattice, atomic packing, atomic radius, lattice constants and density, crystal structure other cubic 

structure – type of bonding – Ionic bonding – Energy of formation of NaCl molecules, Madelung 

constants – potential energy of diagram of ionic molecules – calculation of repulsive exponent – 

Born Haber cycle characteristics of ionic bond. 

UNIT- II Transport Properties of Ionic Conductors 

Ionic conductivity – Normal and super ionic conductors – Mass transport in crystals – Diffusion – 

Atomic diffusion theory – Experimental determination of the diffusion constant – Ionic conduction 

– Experimental results – for ionic conduction – The Einstein relation – Dielectric loss in ionic 

crystals – Electronic conduction in ionic crystals – Excess conductors – Deficit conductors – 
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Amphoteric semiconductor. 

UNIT- III Phenomenological Models 

Huberman’s Theory – RiesStrassler Toom’s Theory – Weleh and Diene Theory – Lattice Gas 

theory – Free ion model – Domain Model – Rica and Roth Theory – The Path Probability Method 

– The static variables – the Path variables – The path Probability – Stationary state condition – 

Classification of Superionic solids – Crystalline and Amorphous – Glasses – Dispersed solid 

Electrolytes – polymers – Ion exchange resins – biological basis resins – Classification over 

conducting ion species – mode and mechanism of conduction in each case and their corresponding 

criteria to be superionic conductors. 

UNIT IV Experimental Techniques and Methods 

Structural characterization – XRD surface Analyze, EXAFS, IPS and Quasi neutron scattering – 

Thermo dynamical characterization – Differential scanning calorimetry, Differential Thermal 

Analyze, Thermo Gravimetric Analyze and Thermo electric power – Ion transport properties – 

Electrical conductivity – Two probe method – four probe method – Immitance spectroscopy – 

Dynamical conductivity – state conductivity – polarisation characteristic – determination of small 

electronic transport numbers. 

UNIT- V Electrochemical Techniques and Applications 

Fundamentals of electrochemistry, Linear Sweep Voltammetry, Cyclic Voltammetry, 

Chronoamperometry, Linear polarization, Electrochemical Impedance spectroscopy. Batteries: 

Primary and secondary batteries, Li-ion batteries, Supercapacitors: Electric double layer capacitor, 

Pseudocapacitor, Fuel Cells: Solid oxide Fuel cells, Direct Methanol Fuel Cells, Proton Exchange 

Membrane Fuel cells, Sensors: Oxygen sensors and electrochemical sensors, Electrochromic 

displays. 

TEXT BOOKS: 

1. Superionic solid – Principles and applications (Ed. S.Chandra) North Holland 1981. 

2. Solid state ionics (Eds. T Kudo and Fueki) VCH Publishers, Kodansha 1990. 

3. Lectures on solid state physics (Eds. G Bush and H Schade), international series on 

Natural Philosophy Vol. 79 Pergamon, press 1976. 

REFERENCE BOOKS: 

1. “Solid Electrolytes” (Eds. S Geller) Springer Verlag New York 1977. 

2. Impedance Spectroscopy Theory, Experiment, and Applications, (Eds) EvgenijBarsoukov 

and J. Ross Macdonald, Wiley interscience (2005). 

3. Physics of Electrolytes – Transport Processes solid Electrolytes and in Electrodes (Eds. J 

Hladik) Academic press, New york 1972. 

4. Fundamentals of Electrochemistry, 2nd Edition, V.S.Bagotsky, Wiley Interscience. 

(2006). 

5. Electrochemical Methods: Fundamental and Application, Allen J.Bard Wiley and Sons 
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Publications (2001). 

WEBSITES: 

1. https://nptel.ac.in/content/storage2/courses/113104005/lecture_pdf/module3.pdf 

2. https://nptel.ac.in/content/storage2/courses/112108150/pdf/PPTs/MTS_14_m.pdf 

3. https://nptel.ac.in/content/storage2/courses/122101002/downloads/lec-8.pdf 

4. https://nptel.ac.in/content/storage2/courses/103108100/module6/module6.pdf

https://nptel.ac.in/content/storage2/courses/113104005/lecture_pdf/module3.pdf
https://nptel.ac.in/content/storage2/courses/112108150/pdf/PPTs/MTS_14_m.pdf
https://nptel.ac.in/content/storage2/courses/122101002/downloads/lec-8.pdf
https://nptel.ac.in/content/storage2/courses/103108100/module6/module6.pdf
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25RPHY306  PAPER – III: SPECIAL PAPER VI : 

CONCEPTS OF NANOPHYSICS AND NANOTECHNOLOGY 

Course Objectives (Co): 

➢ To foundational knowledge of the Nanoscience and related fields. 

➢ To make the students acquire an understanding the Nanoscience and Applications 

➢ To help them understand in broad outline of Nanoscience and Nanotechnology. 

➢ To familiarize with the on-going merge of the top-down approach of microelectronics 

and micromechanics with the bottom-up approach of chemistry/biochemistry. 

➢ To demonstrate the potential of nanoscience and industrial applications of 

nanotechnology. 

Course Outcomes (COs): 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 
Understand the physical basis of new phenomena that appear when the 

linear dimension of an object or device shrinks below a micrometer 
Understand 

CO2 

become familiar with the whole concept of nanoscale science and 

technology and be able to apply their knowledge for understanding 

further developments in this rapidly emerging area. 

Apply 

CO3 

Acquire the basic knowledge of the physical phenomena, theoretical 

concepts and experimental techniques behind the recent vastly 

improved ability to observe, fabricate and manipulate individual 

structures on the nanometer scale. 

Understand 

CO4 Apply their learned knowledge to develop Nanomaterial’s Apply 

CO5 
Understand the synthesis of nanomaterials and their application and 

the impact of nanomaterials on environment 
Apply 

UNIT- I INTRODUCTION TO NANOTECHNOLOGY 

Defining nanotechnology, Historical development – Beyond Moore’s law, Comparison of bulk and 

nano materials – change in band gap and large surface to volume ratio, Classification of 

nanostructured materials – one, two and three-dimensional confinement, quantum dots, quantum 

wires and quantum wells, scope of applications. 

UNIT- II SYNTHESIS AND CHARACTERIZATION 

Classification of fabrication methods – Top to bottom approach – Ball milling, etching etc bottom 

to top approach – Physical and chemical methods – Molecular Beam Epitaxy, optical and electron 

beam lithography, Ion implantation, sputtering, thermal evaporation, pulsed laser deposition, 

chemical vapor deposition, controlled precipitation, sol gel methods. Grain size determination – 

XRD (Debye Scherer equation), TEM, AFM, STM and Light scattering techniques. Composition 

Analyze – ICP – AES, EDAX, SIMS. 
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UNIT- III OPTICAL AND VIBRATIONAL PROPERTIES OF NANOPARTICLES 

Basic concepts – Band structure of solids, excitons, effective mass, reciprocal lattice, Brillouin 

zone, phonons etc. Size and dimensionality effects – Bulk to nano transition –Density of states, 

potential well - quantum confinement effect – weak and strong confinement regime. Blue shift of 

band gap - Effective mass approximation (Rigorous mathematical treatment not necessary). Phonon 

confinement effect and presence of surface modes. Characterization tools - UV – Visible absorption 

and Photoluminescence techniques, Raman and IR spectroscopy 

UNIT -IV CARBON NANOSTRUCTURES 

Carbon nanostructures – carbon molecules – carbon clusters. Fullerene - structure of C60 and its 

crystal – larger and smaller fullerenes – other bucky balls. Carbon nanotubes – fabrication – 

structure – electrical properties – vibrational properties – mechanical properties. Applications of 

carbon nanotubes – Field emission and shielding – computers – Fuel cells – Chemical sensors – 

Catalysis – Mechanical reinforcement. 

UNIT- V NANOMACHINES AND NANODEVICES 

Extension of conventional devices by nanotechniques – Bipolar and MOS transisitors – structure 

and technology, electrical characteristics, limitations, low temperature behavior. 

Microelectromechanical systems (MEMSs), Nanoelectromechanical systems (NEMSs), Resonant 

Tunneling Diode, Quantum Cascade lasers, Single Electron Transistors – Operating principles and 

applications. 

TEXT BOOKS: 

1. Mick Wilson, KamaliKannangara, Geoff Smith, Michelle Simmons and Burkhard Raguse 

“Nanotechnology”, Overseas Press New Delhi 2005 

REFERENCE BOOKS: 

1. W. R. Fahrner (Ed.) “Nanotechnology and Nanoelectronics”, Springer 2006. 

2. Charles P Poole Jr and Frank J Owens “Introduction to Nanotechnology”, Wiley student 

edition 2003. 

WEBSITES: 

1. https://nptel.ac.in/courses/118/104/118104008/ 

2. https://nptel.ac.in/courses/115/101/115101007/\ 

3. https://nptel.ac.in/courses/113/106/113106093/ 

 

 

 

 

 

 

 

https://nptel.ac.in/courses/118/104/118104008/
https://nptel.ac.in/courses/115/101/115101007/
https://nptel.ac.in/courses/113/106/113106093/
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25RPHY307 PAPER – III: SPECIAL PAPER VII :LASER PHYSICS 

Course Objectives (Co): 

➢ Laser is a versatile tool with applications in almost all fields from medical to astronomy, 

communications, welding, cutting etc. 

➢ This paper explains the characteristics of lasers, different types of lasers and their 

construction to apply for industrial use. Applications of lasers in different fields are also 

explained. 

➢ To provide up-to-date guidance of modern types of lasers and will give sufficient theoretical 

and, importantly, practical knowledge for designing and building actual lasers. 

➢ To give exposure to students about the characteristics of different lasers, their fabrication 

techniques, applications etc. 

➢ To make the student understand the principles of Lasers 

Course Outcomes (COs): 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 
Acquire fundamentals and principles of Laser action and understand 

the basic concepts of different types of lasers 
Understand 

CO2 
Learn the basics & different parameters required to fabricate the lasers 

and their advantages and disadvantages in various fields. 
Apply 

CO3 Explain operational principles and construction of lasers Understand 

CO4 
Describe modes in multimode fibers and mode field parameter in single-

mode fibers 
Apply 

CO5 
Relate the laser operation principles to atom and molecular physics, 

solid state physics, quantum mechanics and physical optics. 
Apply 

UNIT -I 

Radiative transitions and emission line widths. Radiative decay of excited states, homogeneous and 

inhomogeneous broadenings. Absorption, spontaneous and stimulated emissions. Einstein's A and 

B Coefficients. Absorption and gain of homogeneously broadened radiative transitions, gain 

coefficient and stimulated emission cross section for homogeneous and inhomogeneous 

broadening. 

UNIT -II 

Necessary and sufficient conditions for laser action (population inversion and saturation intensity), 

threshold requirements for laser with and without cavity, laser amplifiers, rate equations for three 

and four level systems, pumping mechanisms. Laser cavity modes- longitudinal and transverse 

modes in rectangular cavity. FP cavity modes, Spectral and spatial hole burning, stability of laser 

resonator and stability diagram, unstable and ring resonators. 



Ph.D. Physics 2025-2026 
 

19  

UNIT III 

Q-switching and Mode locking, active and passive techniques, generation of giant pulses and pico 

second optical pulses, Properties of laser beam and techniques to characterize laser beam. 

UNIT -IV 

Scattering:Scattering cross-section – Scattering amplitude – Partial waves – Scattering by a central 

potential: partial wave Analyze – Significant number of partial waves – Scattering by an attractive 

square-well potential – Briet-Wigner formula – Scattering length – Expression for phase shift – 

Integral equation – The Born approximation – Scattering by screened coulomb potential – Validity 

of Born approximation - Laboratory and center of mass co-ordinate systems. 

UNIT -V 

Introduction - Driving problems in biomedical imaging - Sources of imaging data: acquisition and 

noise - Elementary image processing - Grenander’s Pattern Theory, Biomedical image Analyze 

using MATLAB – Image registration – unaided and Interactive – Segmentation – Edge detection 

– Real time imaging applications. 

TEXT BOOKS: 

1. Laser Fundamentals - W T Silfvast, Cambridge University Press (1996)(Text) 

2. Laser Electronics - J T Vardeyan. PHI,2ndEd (1989) 

3. Lasers-Theory and Applications- Ghatak and Thyagarajan, McMillan (2002) (Text) 

REFERENCE BOOKS: 

1. Principles of lasers - Svelto, Plenum Press (1948) 

2. Solidstate laser engineering - Koechner, Springer Verlag (1993) 

3. Laser Physics- Tarasov. Mir Publishers (1985) 

4. John.L.Semmlow, Biomedical signal and Biomedical Image Processing – MATLAB 

based applications, Marcel Dekker Inc., 2004. 

5. Rangaraj M. Rangayyan, Biomedical Image Analyze, CRC press. 

9. https://nptel.ac.in/courses/104/104/104104085/ 

WEBSITES: 

1. http://www.cdeep.iitb.ac.in/webpage_data/nptel/Electrical%20&%20Comm%20Engg/Op 

tical%20Communication-backup/Course_home-M7.html 

2. https://www.digimat.in/nptel/courses/video/104104085/L01.html 

3. fundamentals-of-photonics-quantum-electronics-spring-2006/lecture-notes/chapter7.pdf 

4. https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-974- 

 

 

https://nptel.ac.in/courses/104/104/104104085/
http://www.cdeep.iitb.ac.in/webpage_data/nptel/Electrical%20%26%20Comm%20Engg/Optical%20Communication-backup/Course_home-M7.html
http://www.cdeep.iitb.ac.in/webpage_data/nptel/Electrical%20%26%20Comm%20Engg/Optical%20Communication-backup/Course_home-M7.html
https://www.digimat.in/nptel/courses/video/104104085/L01.html
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-974-fundamentals-of-photonics-quantum-electronics-spring-2006/lecture-notes/chapter7.pdf
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-974-
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25RPHY308 PAPER – III: SPECIAL PAPER VIII: 

FLUORESCENCE SPECTROSCOPY AND STRUCTURAL ANALYSICS 

Course Objectives (Co): 

➢ To know the modern optical spectroscopic and imaging techniques and their applications 

to biology and chemistry. 

➢ To get the knowledge an introduction to fundamental concepts of light-matter interaction, 

lasers and laser systems, detectors and other relevant aspects of instrumentation necessary 

for spectroscopy and imaging. 

➢ To discuss various modern surface spectroscopic techniques and examples from classic 

and contemporary literature. 

➢ To get an in-depth introduction to the principles of fluorescence spectroscopy and its 

applications to the Life Sciences. 

➢ To gain the knowledge in the advanced X-ray diffraction techniques for opto-electronic 

materials characterization. 

Course Outcomes (COs): 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 
Explain the fundamental physical mechanisms involved in the 

generation of fluorescence light. 
Understand 

CO2 

Mention the most   important fluorescence techniques in the biomedical 

research field, and explain what type of questions these techniques can 

address. 

Apply 

CO3 Describe the physical principles of these fluorescence techniques Understand 

CO4 

Based on knowledge on these techniques and their physical principles, 

describe and motivate what the factors are that limit their performance, 

and how the obtained measurements data are evaluated. 

Apply 

CO5 

explain how interactions between biomolecules and electromagnetic 

radiation and environmental effects can generate changes in the 

measured fluorescence parameters, and how these changes can be 

exploited for monitoring of biomolecules and their interactions. 

Apply 

UNIT -I  Solvent and Environmental Effects on Fluorescence spectra 

Stokes' shifts and solvent relaxation, general and specific solvent effects, other mechanisms for 

spectral shifts. Lippert equation, Derivation of Lippert equation, Applications of Lippert equation, 

Specific solvent effects. Temperature effects, Additional factors that affects the emission spectra - 

locally excited and internal charge transfer states, excites state intramolecular proton transfer, 
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effects of viscosity, probe-probe interaction and effect of solvent mixtures. 

UNIT - II Fluorescence Quenching 

Introduction, quenchers of fluorescence, Theory of colloidal quenching, Derivation of SternVolmer 

equation, Interpretation of bimolecular quenching constants, theory of static quenching, 

Comparison between static and dynamic quenching. Combined dynamic and static quenching with 

examples. Deviation from the Stern-Volmer equation - Quenching sphere of action. Derivation of 

the quenching sphere of action, Origin of the Smoluchowski equation. 

Mechanisms and Dynamics of Fluorescence Quenching 

Introduction, comparison of quenching and resonance energy transfer, distance dependence of 

resonance energy transfer and quenching, encounter complexes and quenching efficiency, 

mechanisms of quenching: Intersystem crossing or heavy atomic effect, electron exchange, 

photoinduced electron transfer. Transient effects in quenching. 

Fluorescence Sensing 

Optical Clinical Chemistry and spectral observable, spectral observable for fluorescence sensing, 

Mechanism of sensing, sensing collisional quenching - oxygen sensing, chloride sensors, energy 

transfer sensing - pH and pCO2 sensing by energy transfer, glucose sensing by energy transfer, ion 

sensing by energy transfer, theory of energy transfer sensing. 

UNIT-III X-RAY CRYSTALLOGRAPHY 

Crystal and Symmetry: Growth of single crystals, different methods, Optical properties, ferro 

electric, piezoelectric, thermal properties of crystal, Crystal system- Bravais lattices- point group 

and space group, symmetry elements. 

Quasi crystals: definition, preparation, symmetry orientation order in quasicrystals, Quasi- 

periodic space tiling procedure. Macro molecules: definition, examples of macro molecules or Bio-

molecules-symmetry. 

X-rays: Production, white radiation characteristics, radiation - absorption edge, filters - absorption 

by crystals. 

UNIT-IV DIFFRACTION OF X-RAYS 

Direct and reciprocal lattice, Ewald's sphere and Bragg's law, Spacing formula,Transformation 

equations, Interpretation of rotation photograph.Scattering of X-rays by a distribution of electron, 

structure factor, calculation of electron density function, Fourier synthesis, the crystal symmetry 

and x-ray diffraction pattern, Friedel's law and its break down.Electron and neutron diffraction, 

comparison with X-ray diffraction, significance of electron and neutron diffraction, 

characterization of quasi crystalline sample using electron diffraction.The Laue method, The 

Powder method, rotation and Weissenberg methods, The Burger precession method. 
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UNIT-V INTENSITY DATA COLLECTION, STRUCTURE SOLUTION AND 

REFINEMENT 

The single crystal diffractometer method, intensity data collection, corrections to intensity data- 

Lorentz, polarization, spot shape and absorption effects, primary and secondary extinction effects, 

absolute scaling and temperature factors. 

Fourier techniques, Phase problem, Patterson function and its significance, Heavy atom methods, 

Isomorphous replacement method, anomalous scattering method, direct methods. 

Cyclic Fourier refinement, the difference Fourier refinement, correction for series termination 

effects, temperature correction, Least squares refinement.Derived results- bond lengths, bond 

angles, standard deviations in bond lengths and angles, comparison and averaging of bond lengths 

and angles, least square planes, absolute configuration and thermal motion. 

TEXT BOOKS: 

1. Fundamentals of Photochemistry, Rohtagi - Mukherjee K K, Wiley Eastern Ltd., 1992. 

2. Principles of Fluorescence Spectroscopy, Joseph R Lakowicz, Plenum Press, New York, 

1986 

3. Photophysics of Aromatic Molecules, Birks J B, Wiley - Interscience, London 1970. 

REFERENCE BOOKS: 

1. Azaroff. L.V.: Introduction to Solids, McGraw-Hill, New York, 1960. 

2. Phillips. F.C. :Introduction to Crystallography, Longmans, London, 1966. 

3. Cullity. B. D.: Elements of X-ray crystallography, prentice hall, 2001. 

4. Ponerger. J. J.: X-ray Crystallography, John Wiley, New York, 1942. 

5. Burger. M. J.: Crystal Structure Analyze, John Wiley, New York, 1960. 

6. 9 Stout. H & Jensen. L. H.: X-ray Structure determination, McGraw Hill, London, 1973. 

7. Duncan Mc Kie&Christins Mc Kie: Crystalline Solids, Nelson, London, 1973. 

8. Azaroff. L.V. Elements of X-ray crystallography, McGraw-Hill , New York, 1968. 

9. Woolfson, M. M.: X-ray Crystallography, Cambridge University Press, 1978. 

10. Glusker, J. P. & True blood. K.N.: Crystal Structure Analyze, Oxford Univ. Press, 1985. 

11. Bacon. G. E.: Neutron Diffraction, Oxford Univ. Press, 1962. 

12. Methods of Experimental Physics, Vol. 6: Part A, Associate Press. 

13. Janot. C, Quasicrystals, Oxford Science Publications, Clarendon press, Oxford, 1992. 

WEBSITES: 

1. https://nptel.ac.in/noc/courses/noc17/SEM2/noc17-cy01/ 

2. https://nptel.ac.in/courses/104/104/104104084/ 

3. http://web.iitd.ac.in/~sdeep/Fluorescence.pdf 

 

https://nptel.ac.in/noc/courses/noc17/SEM2/noc17-cy01/
https://nptel.ac.in/courses/104/104/104104084/
http://web.iitd.ac.in/~sdeep/Fluorescence.pdf
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25RPHY309  PAPER – III: SPECIAL PAPER IX : 

CHARACTERIZATION TECHNIQUES MATERIALS SCIENCE 

Course Objectives (Co): 

➢ To learn how to operate a number of important materials processing and characterization 

instruments as well as to analyze and interpret the resultant data. 

➢ To learn the strengths and weaknesses of different materials processing and 

characterization techniques. 

➢ To gain a better understanding of the important processing-structure-property 

relationships. 

➢ To provide concepts on the several materials characterization techniques at the 

morphological, structural and chemical level, the acquisition of skills in the use and 

selection of advanced experimental techniques for characterization of materials. 

➢ To solving problems in materials science and engineering. Several characterization 

techniques are discussed, from the most conventional to the most recent. 

Course Outcomes (COs): 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 
Know the proper selection of material based on the performance of the 

system under study and development of new materials. 
Understand 

CO2 

Understand samples preparation and the applicability of these 

techniques in order to provide the essential groundwork for select and 

ranking them 

Apply 

CO3 

Know the advanced techniques for materials characterization, 

particularly of the most widely used materials as thin films, nano 

materials and advanced materials. 

Understand 

CO4 

Know the main techniques in the study include characterization 

methods based on microscopy, micro Analyze and diffraction 

techniques, and surface and spectroscopy Analyze. 

Apply 

CO5 Understand the solving problems in materials science and engineering. Apply 

UNIT -1 METHODS OF MATERIALS BULK SYNTHESIS 

Solid state reaction - ceramic technique - microwave synthesis - sol-gel method - wet-chemical 

methods - Hydrothermal method. 

Growth of Single Crystals - Introduction to Methods of Growth of Crystals –BCF theory- 

Czochralski Method - Bridgman, Zone Melting and Zone Refining Methods. 
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UNIT-2 PREPARATION OF THIN FILMS 

Types of thin Film Growth process - Spin coating - vacuum evaporation - sputtering - Pulsed laser 

deposition - Vapor Methods – CVD – PVD - Fundamental aspects of Epitaxial Growth methods. 

UNIT – 3 STRUCTURAL CHARACTERIZATIONS AND IMAGING TECHNIQUES 

X-ray diffraction ((XRD) - Electron and neutron diffraction - elementary ideas of photoelectron 

spectroscopy (PES) - Basic principle of atomic resolution electron microscopy - Scanning and 

Transmission electron microscopy (SEM, TEM) - Scanning tunneling and atomic force microscopy 

(STM, AFM) techniques. 

UNIT-4  OPTICAL CHARACTERIZATIONS AND SPECTROSCOPIC  TECHNIQUES 

Ultraviolet / visible (UV/Vis) absorption spectroscopy - Raman and Infrared Spectroscopy - 

Fluorescence spectroscopy - Elementary idea of laser based non-linear techniques. Room 

temperature as well as low temperature Photoluminescence - Cathode Luminescence - Mössbauer 

spectroscopy - Impedance spectroscopy 

UNIT-5 PHYSICAL PROPERTY MEASUREMENTS 

Intensive and extensive properties - Physical property measurements (DSC, DTA, TGA,) - 

Transport properties (R-T) – Photoconductivity study (C-V, I-V) - Low conductivity measurement 

(Dielectric Spectroscopy) - P-E loops for ferro electrics - magnetic properties of bulk and nano 

phases of material (VSM & SQUID). 

TEXT BOOKS: 

1. H.H. Willard, L.L. Merritt, J.A. Dean and F.A. Settle, Instrumental Methods of Analyze, 

6th Ed., C.B.S. Publishers, New Delhi, 1991. 

2. G.A. Higgerson, Experiments in Materials Technology, Affiliated East-West Press, 1973. 

3. L.C. Azzarof, Elements of X-ray Crystallography, McGraw-Hill, New York, 1968. 

REFERENCE BOOKS: 

1. M.V. Heimendahl, Electron Microscopy of Materials-An Introduction, Academic Press, 

1980. 

2. Elton N. Kaufmann, Characterization of Materials volumes 1 and 2, John Wiley & Sons, 

Inc., Hoboken, New Jersey, 2003. 

3. L. E.Murr. Electron and Ion microscopy and MicroAnalyze principles and 

Applications. Marcel Dekker Inc., New York, 1991. 
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4. V.Raghavan, Materials Science for Engineering, Prentice Hall of India Pvt Ltd, 2006. 

5. Meissel. L.T and R. Glang., 2000 Handbook of thin film technology, Tata McGraw Hill, 

New Delhi. 

WEBSITES: 

1. https://nptel.ac.in/courses/113/102/113102080/ 

2. https://nptel.ac.in/courses/113/105/113105024/ 

3. https://nptel.ac.in/courses/113/101/113101096/ 

4. https://nptel.ac.in/content/storage2/courses/112104039/pdf_version/lecture1.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/courses/113/102/113102080/
https://nptel.ac.in/courses/113/105/113105024/
https://nptel.ac.in/courses/113/101/113101096/
https://nptel.ac.in/content/storage2/courses/112104039/pdf_version/lecture1.pdf
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25RPHY310  PAPER – III: SPECIAL PAPER X :  

PHYSICS OF LOW DIMENSIONAL SEMICONDUCTORS 

Course Objectives (Co): 

➢ To provide a comprehensive understanding of wavepacket dynamics, crystal structures, 

and heterostructures relevant to semiconductor physics. 

➢ To explain the concepts of reciprocal lattices, envelope function approximation, and 

potential barriers in low-dimensional systems. 

➢ To analyze quantum wells, tunneling structures, and the application of transfer and 

scattering matrices for eigenvalue problems 

➢ To explore the applications of low-dimensional semiconductors in photocatalysis, 

energy storage, and biomedical fields 

➢ To introduce spintronics, including spin-orbit interactions, types of spintronic devices, 

and instruments used in spintronics. 

Course Outcomes (COs): 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 
Demonstrate an in-depth understanding of wavepackets, crystal 

structures, heterostructures, and reciprocal lattices 
Apply 

CO2 

Apply the envelope function approximation and solve eigenvalue 

problems in quantum wells and barrier structures using transfer and 

scattering matrices 

Apply 

CO3 
Analyze resonant tunneling phenomena in semiconductor structures 

and distinguish between infinitely deep and finite-depth quantum wells. 
Analyze 

CO4 
Evaluate the practical applications of low-dimensional semiconductors 

in environmental, energy, and biomedical sectors. 
Apply 

CO5 

Proficiently use characterization techniques like XRD, UV-Vis 

spectroscopy, AFM, photoluminescence, SEM, and TEM for the 

analysis of low-dimensional semiconductors. 

Apply 

 

UNIT -1  

Wavepacket - Crystal structure - Heterostructures - Envelope function approximation - reciprocal 

lattice  - Quantum Wells and Low dimensional systems: Infinitely deep square well - square well 

of finite depth 

UNIT-2  

Rectangular potential barrier – triangular potential barrier – Resonant tunnel structures – Eigen 

values in barrier problem using transfer matrix and scattering matrix  
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UNIT – 3  

Characterization of low-dimensional semiconductors:  XRD, UV-Vis spectroscopy, AFM, 

photoluminescence, SEM, TEM  

UNIT-4   

Applications of low-dimensional semiconductors: Photocatalyst, supercapacitor, anti-bacterial and 

anti-cancer activities   

UNIT-5  

Spintronic devices: Spin-orbit interaction – types of SOI - Spin FET, Spin Solar cell, Spin diodes 

and Spintronic instruments: Spin SEM  

TEXT BOOKS: 

1. QUANTUM MECHANICS, G. ARULDHAS, Prentice Hall India Learning Private Limited, 

2008. 

2. Quantum Mechanics in Matrix Form, Günter Ludyk, Springer Nature Switzerland AG, 2018 

3. Characterization of Nanomaterials, Sneha Mohan Bhagyaraj, Oluwatobi Samuel Oluwafemi, 

Nandakumar Kalarikkal, Sabu Thomas, Elsevier Ltd, 2018 

REFERENCE BOOKS: 

1. Nanomaterials and Photocatalysis in Chemistry, M.B.Tahir, K.N.Riaz, Springer, 2021 

2. Handbook of Nanoelectrochemistry, Mahmood Aliofkhazraei, Abdel Salam Hamdy 

Makhlouf, Springer Cham, 2000 

3. Green nanotechnology: Antibacterial and In vitro Anticancer activity, J.Jadhav, Lambert 

Academic Publishing, 2010 

4. Hand book of spintronics, Y.XU, David D Awschalom, J.Nitta, Springer, 2016 

WEBSITES: 

1. https://macbeth.if.usp.br/~gusev/Davies.pdf  

2. https://ui.adsabs.harvard.edu/abs/1997plds.book.....D/abstract  

3. https://www.cambridge.org/core/books/physics-of-lowdimensional-

semiconductors/D1B7DE285E09FCA518C4C6C1C385E466  

 

 

 

 

https://macbeth.if.usp.br/~gusev/Davies.pdf
https://ui.adsabs.harvard.edu/abs/1997plds.book.....D/abstract
https://www.cambridge.org/core/books/physics-of-lowdimensional-semiconductors/D1B7DE285E09FCA518C4C6C1C385E466
https://www.cambridge.org/core/books/physics-of-lowdimensional-semiconductors/D1B7DE285E09FCA518C4C6C1C385E466
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25RPHY311                          PAPER – III: SPECIAL PAPER XI:  

 

PHYSICAL INSTRUMENTATION 

Course Objectives (Co): 

➢ To critically evaluate the principles of electricity and magnetism for designing and 

optimizing magnetic circuits and inductance systems. 

➢ To synthesize concepts of electrical and magnetic material properties through classical and 

quantum theories to explain advanced phenomena and device applications. 

➢ To analyze and design semiconductor devices by applying carrier dynamics and transport 

physics. 

➢ To evaluate optical processes and engineer advanced optoelectronic devices such as LEDs 

and laser diodes. 

➢ To innovate and develop applications of nanodevices and quantum computing for solving 

complex scientific and technological problems. 

Course Outcomes (COs): 

Upon the completion of the course students will able to 

COs Course Outcomes Blooms Level 

CO1 
Analyze and apply the principles of electricity and magnetism to solve 

complex problems involving magnetic circuits and inductance systems 
Analyze 

CO2 

Evaluate the electrical and magnetic properties of materials using 

classical and quantum theories for advanced technological 

applications. 

Evaluate 

CO3 
Design and analyze semiconductor devices by applying carrier 

transport physics and band structure concepts.. 
Create 

CO4 
Assess and innovate optical processes to develop efficient 

optoelectronic devices like LEDs, laser diodes, and solar cells. 
Evaluate 

CO5 
Integrate quantum and nanostructure concepts to propose novel 

applications in nanodevices and quantum computing. 
Create 

UNIT I -Electricity and Magnetism 

Coulomb’s law, electric field intensity, electric flux density, Gauss’ law, divergence, electric field 

and potential due to point, line, plane, and spherical charge distributions, effect of the dielectric 

medium, capacitance of simple configurations, Biot-Savart’s law, Ampere’s law, curl, Faraday’s 

law, Lorentz force, Inductance, Magneto motive force, reluctance, magnetic circuits, self and mutual 

inductance of simple configurations. 

Unit II: Electrical and Magnetic Properties of Materials 

Classical free electron theory – Expression for electrical conductivity – Thermal conductivity, 

expression Quantum free electron theory: Tunnelling – degenerate states – Fermi- Dirac statistics – 
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Density of energy states – Electron in periodic potential – Energy bands in solids – tight binding 

approximation Electron effective mass – concept of hole. Magnetic materials: Dia, para, and 

ferromagnetic effects – Para magnetism in the conduction electrons in metals – exchange interaction 

and ferromagnetism – quantum interference devices – GMR devices. 

Unit III: Semiconductors and Transport Physics 

Intrinsic Semiconductors – Energy band diagram – direct and indirect band gap semiconductors – 

Carrier concentration in intrinsic semiconductors – extrinsic semiconductors – Carrier concentration 

in N-type & P-type semiconductors – Variation of carrier concentration with temperature – Carrier 

transport in Semiconductors: Drift, mobility and diffusion – Hall effect and devices – Ohmic contacts 

– Schottky diode. 

Unit IV: Optical Properties of Materials 

Classification of optical materials – Optical processes in semiconductors: optical absorption and 

emission, charge injection and recombination, optical absorption, loss and gain. Optical processes in 

quantum wells – Optoelectronic devices: light detectors and solar cells – light emitting diode – laser 

diode – optical processes in organic semiconductor devices –excitonic state – Electro-optics and 

nonlinear optics: Modulators and switching devices – plasmonic. 

Unit V: Nanodevices and Quantum Computing 

Introduction – quantum confinement – quantum structures: quantum wells, wires and dots –– band 

gap of nanomaterials. Tunneling – Single electron phenomena: Coulomb blockade – resonant-

tunneling diode – single electron transistor – quantum cellular automata – Quantum system for 

information processing – quantum states – classical bits – quantum bits or qubits –CNOT gate – 

multiple qubits – Bloch sphere – quantum gates – advantage of quantum computing over classical 

computing. 

TEXT BOOKS: 

1. S.O. Kasap. Principles of Electronic Materials and Devices, McGraw Hill Education (Indian 

Edition), 2020. 

2. R.F.Pierret. Semiconductor Device Fundamentals.Pearson (Indian Edition), 2006. 

3. G.W.Hanson. Fundamentals of Nanoelectronics.Pearson Education (Indian Edition), 2009. 

REFERENCE BOOKS: 

1. Matthew N. O. Sadiku, Principles of Electromagnetics, Oxford Univ. Press 2015. 

2. Jasprit Singh, Semiconductor Optoelectronics: Physics and Technology, McGraw-Hill 

Education (Indian Edition), 2019. 

3. Charles Kittel, Introduction to Solid State Physics, Wiley India Edition, 2019. 

4. Mark Fox, Optical Properties of Solids, Oxford Univ.Press, 2001. 
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5. Parag K. Lala, Quantum Computing: A Beginner’s Introduction, McGraw-Hill Education 

(Indian Edition), 2020. 

 

WEBSITES: 

1. https://instrumentationtools.com/wpcontent/uploads/PDF/Books/Instrumentation%20Basi

cs.pdf . 

2. https://nsi.gov.in/studymaterials/DIIPA_Instrumentation&Measurment_of_Process_Varia

bles_07042020.pdf. 

 

***************************************************************************** 

 
 

 

 

https://instrumentationtools.com/wpcontent/uploads/PDF/Books/Instrumentation%20Basics.pdf
https://instrumentationtools.com/wpcontent/uploads/PDF/Books/Instrumentation%20Basics.pdf
https://nsi.gov.in/studymaterials/DIIPA_Instrumentation&Measurment_of_Process_Variables_07042020.pdf
https://nsi.gov.in/studymaterials/DIIPA_Instrumentation&Measurment_of_Process_Variables_07042020.pdf

