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Programme code UTSIHHA &1s): PHY9600P

Type of Programme (9T6TshHA T 9hR): Regular/ Non-Collegiate GRIGGEEERIE))
Title of Programme (9rsas# & of¥=): B.Sc. (RaeT wia®)

Level of Programme (9189%# &1 TR): UG (FITdH)

Medium of Instruction and Examination: English/ Hindi.

frator v qfielm T ATETA: AR

Qualification Level of the Programme: NHEQF Level 55
UTSTHA FT IRIAT T TATISHFIUH FX 5.5

Duration of the Programme: The B.Sc. [Bachelor of Science] program consistshoée
academic years separated into six semesters. $udba pass the first and second semester
examinations have the option of graduating witlitiarge certificate. Additionally, students
have the choice to graduate with a diploma in s@eafter completing the examinations for
the third and fourth semesters. The student wikkinee a Bachelor of Science (B.Sc.) degree
after successfully completing the three-year cutam. The B.Sc. (Hons.-Physics) Four year
scheme will be subjected to the University of Kdtata decision.

usgwHA 1 af: dvad). A TdE dreawA dia AaIfT ast F giar §, S o8
JATT # anfara g1 €1 uger 3R quy AT A ey St F arer ot F 9
e & AT & AT Tae @l F faded giar &1 38 faRed, oE & 9 dR
R AT AT A 9TV 3T WA F aG AAT H BeAAT & T TdS @A Hr
faehed 8 glar &1 e o droTHA Ahodqas U e W BF & [aee Fide
(Sroas) dr 3urfer greg gefr foadn. Giaa-#ifad) aradta aser Her dafdere,
Frer & Avir & e g

Objectives of the Programme:Science is concerned with the study of the univérsa the
smallest to the largest scale, why it is the wag &nd how it works. Such knowledge is basic
to scientific progress. Many of the conveniencesmotiern life are based very directly on the
understanding provided by physics. Many techniqused in medical imaging are derived
directly from physics instrumentation. Core andleggpcourses of theory as well as practical
papers which are compulsory for all thestudentss Bachelor of Science programme of
university is a pioneering model in Indian scierasel education, imparting education in
Physics while simultaneously encouraging a pawiogm in research. This course shall
provide the thorough knowledge of branches of Risysvith extensive theoretical and
experimental knowledgein major areas of Physics.
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Programme Outcomes (POs):This Bachelor of Science programme of universityais
pioneering model in Indian science and educatiorparting education in Physics while
simultaneously encouraging a participation in reseaThis course shall provide the
thorough knowledge of branches of Physics with msitee theoretical and experimental
knowledgein major areas of Physics.
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Programme Specific Outcomes (PSOsY.he programme will support the students to get the
fundamentaland applied knowledge of various brasia@fePhysics. The hands-on practical
exposure will be enhanced to get the exposure vdtious aspects of the instruments and
their uses. This course also emphasizes on the Qomation & Presentation skills of the
students in area of Physics.
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Structure of the Programme: The B.Sc. (Physics) consists of:

(i) Core and applied courses of theory as well as ipectomponents which are
compulsory for all students including Discipline id&c Core (DCC) and Discipline
Specific Elective (DSE) nature.

(i) The program contains different components of NEPRG20hamely Continuous
Assessment and Grading System, End of Semesteudiival, Semester Grade Point
Average (SGPA), Cumulative Grade Point Average (8;H.aboratory work or
Practical component, Academic Bank of Credits (ABElective/optional components,
practical focus, practical hands on training, #p#nhancement components, etc.
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Structure with Distribution of Marks and Credits

IFF IR FfEe F AAOT F T W=

B.Sc. (Physics) SemesteY
et Trae (Hifae O aaee - gaa

Course | Course Course Duration Teaching Distribution of Marks Min. Pass Marks
code Type | Nomenclature | of End Hrs per
Sem. Week &
Exam Credit
L|P|C Conti. End Total | Conti. End
Assess.| Sem. Assess.| Sem.
Assess. Assess.
PHY501T | DSE A. Elementary| 3 Hrs 41 -1 4 30 70 100 12 28
(Elective) Quantum
Mechanics
and
Spectroscop
y
DSE B. Nuclear and| 3 Hrs 41 --| 4 30 70 100 12 28
Particle
Physics
DSE C. Optics 3 Hrs 41 --| 4 30 70 100 12 28
PHY502P| DCC Physics 6 Hrs -1 4] 2 - 50 50 - 25
Practical-V
Fifth Semester Total 4 | 4| 6 30 120 150 --
B.Sc. (Physics) SemesteY|
e w=ras (Hifas faae) @it - ysaA
Course | Course Course Duration | Teaching Distribution of Marks Min. Pass Marks
code Type Nomenclature of End Hrs per
Sem. Week &
Exam Credit
L|P | C | Conti. End Total | Conti. End
Assess.| Sem. Assess.| Sem.
Assess. Assess.
PHY601T | DSE A. Mathematical 3 Hrs 4| | 4 30 70 100 12 28
(Elective) Physics
DSE B. Solid State| 3 Hrs 4| | 4 30 70 100 12 28
Physics
DSE C. Basic 3 Hrs 4| | 4 30 70 100 12 28
Instrumentation
Techniques
PHY602P| DCC Physics Practical 6 Hrs - 4] 2 - 50 50 -- 25
IV
Sixth Semester Total 414]| 6 30 120 150 --
Fifth and Sixth Semester (Third Year) Total 8| 8|12 60 240 300
Option for exit with B.Sc. degree (120 Credit Scone

Teaching Methodologies:The classroom teaching would be through conventimtiures
or information and communication technologies (ICThe lecture would be such that the

student should participate actively in the disaussiStudent seminars would be conducted

and scientific discussions would be arranged torawe their communicative skills and
subjective knowledge. In the laboratory, instrucsiovould be given for the experiments
followed by demonstration and finally the studdmase to do the experiments individually.
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Attendance: Every teaching faculty handling a course shall lesponsible for the
maintenance of attendance Register for candidateshave registered for the course. Each
student should earn 75% attendance in the coufseparticular semester failing which he or
she will not be permitted to appear in the End-Sseredexaminations. The attendance will be
monitored by the concern Head of the Departmemiéipyal of College or any competent
authorities, as applicable. However, it shall berofo the authorities to grant exemption to a
candidate who has failed to obtain the prescriligghdance for valid reasons as [per their
norms.
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Maximum Marks: Maximum marks of a theory and practical paper sbaltlecided on the
basis of their contact hours/credit per week. Graehing hourper week shall equal to one
credit and carry 25 maximum marks and therefore; feaching hours per paper per week
shall carry 100 maximum marks for each theory paperse. Each four contact hours per
week for laboratory or practical work shall be daieatwo credits per week and carry 50
maximum marks.

IVFaR 3w A Agifde 3 uAfe 9w F 3AWedH 3T 9% 9fa geag dus
HTi/hfsT & MUR IR dF R Jredr| gfa dcdig e RASTor ger e shise & aRe] gem 3R
3R 25 3% & gem| safeT, 9fd gare 9fa TR R fReTor get & for 93w dgifas
qIagsha & faIT 31fshda 100 31 g7 gIemRmer a1 g & & fov gfa aoar g3+
IR TIh G Ufd TATATE & $hisc & aRIeR gier R Af&Fas 50 376 & gl

Scheme of Examinations:The examination shall be divided into two partsaihich first

part is internal assessment and second part isssemessessment or external assessment.
The schemes for the internal and external exanoinghall be as under:

qQ&TT At gdietr a1 sl & fasnford gl foree gger amer Jrafte Hedide 3R gEr e
VAT FHedihel TT AT Hediehal BRI IHARF 3N e qemsit f Aot 38 Jhr giom:

a) The assessment of the student for theory papek shalivided into two parts in which
first part is internal assessment (30% of maximuarks) and second part is semester
assessment or external assessment (70% of maxinarks)nFor practical papers there
will be only one external assessment (100% of marirmarks).



b)

d)
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The internal assessment for each theory courselshdken by the teacher concerned in
the Department during each semester. There willtvoe components of internal
assessment; one by test having 2/3 weightage (28sjnand another by seminar /
assignment / presentation / quiz / group discussmvma-voce/ small projects/ scientific
model/poster preparation/ Innovative Ideas/ Slkalsdd demonstration/ Industry oriented
work / Field visits etc. of 1/3 weightage (10 magrker theory papers in each semester.
Internal assessment test shall be of one houridarédr each paper and shall be taken
according to academic calendar notified by the Brsity / Departments. There will be
no internal examination in the practical paper.

T® AR & N, T Agifded UIousdhA & HARE Aodieel QT & dafid
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A student who remains absent (defaulter) or failsvants to improve the marks in the
internal assessment may be permitted to appeaeiddsired paper(s) (only one time) in
the same semester with the permission of the coadeHead of the Department. A
defaulter / improvement fee of Rupees 250/- perepahall be charged from such
candidates. Duly forwarded application of such cdaigs by the teacher concerned shall
be submitted to HOD who may permit the candidateppear in the internal assessment

after depositing the defaulter/ improvement fegeéord of such candidates shall be kept
in the Department.

ST B AU (fShicex) T@aT §, 3fefeciol giar & AT 3MdReh Hedichd H 3k FUREAT
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The external assessment shall be of three houetiorfor each theory paper and six

hours duration for practical paper. The practicamination shall be taken by the panel
of at least one external and one internal exanah#re end of each semester.

SIET Hediched Ycdeh Vgiicaer T99 & fav died ¢ 3R il yoaad & fov ©F ue
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Also proposed to include the one hour of practicak equivalent to one hour teaching
workload of the faculty member (i.e. practical loadof faculty members will not be
multiplied by % factor, as it was used to be).
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f) The syllabus for each theory paper is divided fite independent units and each theory
guestion paper will have the format as mentiondadvize

g% fAgid 99 & UIeTshd &I Uid Tadd seear 7 faufea far = § 3k 93s
fAgid 92T 99 T 9T A 3fedf@a gem:

Section A: Compulsory Part-There will be ten short answer type questions cogeall
units but not more than two questions from each uni

s 30 A o sEA Gl grsdl A A el dTel G Y Scalid YA giel, dAfehe
TAF THIS F & & AUH g 7gr gl

Section B: Long answer type questions covering all units ttmore than two questions
from each unit, descriptive type. Students havattempt 5 questions in Section B, taking
one from each unit. Paper setter shall be instduct&esign question paper covering from all
five units

T3 & T SHEAT I AMHST el dTel G 3T T, oifehed Tcdeh g8 & 3ifehda ar
92+, JUTITCHS ThR F| BTE Pl WS § H AP SHls T T U ofhd Iid 9T g hlel
g UA-IT IR ¥ arel r FqY Ui SHSAT A AT el dTel TLA-IF AR FLey T

foger fear srwam|

The pattern of question paper of internal and exeshall be as follows:
idReh Td e TAYT HT Yol AFATER g
(A) Continuous or Internal Assessment30% weightage of Maximum Marks
qdd AT HdARE Hediche- 3fFTH 3T HT 30%HR
The internal assessment for each theory paper lsbdaliken by the teacher concerned in the
Department during each semester as,

TAF TR F Re vAF Rgia TR F fav sales Aeawa fAamr § w&fta e
@ forr s,

Continuous Assessment Weighta@ed HediseT HR) External Total
Assessment Marks
Weightage (arer | (Total
AT ) CI’EdItS)
Fl 3
Regular Student@aafaa om) Total Paper based>
Mid- Seminar / assignment / presentation@®) | External =
Term quiz / group discussion / viva-voce/ Evaluation = (End sfse)
(@earafer | small projects/ scientific model/poster term examination
e preparation/ Innovative Ideas/ SKill EER e
based demonstration / Industry oriented EIRE: Hedise
work / Field visits etc. (3ifeeT &7 adem)

QAR / 3rTSaae / i / TRalcadr
| wEg wEr / AfEe qlem /oy
aREeEe /e Alsd /9T
It / 38 faaR / lerel 3memd
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20 10 30 70 100 (04
(B) Semester or External Assessmem9o% weightage of Max. Marks
YAT AT ST Hodichod- HTURAHA el HT 70%HR
Semester or External Assessment:
UAET AT 9EY HedieheT:
| 3 HUC quifes 170
dAle: 9 W uo § 02 wvs A yeR B
S 3 : 9 @Ue H UHh SR U RrH URid Sdhis ¥ 02 oY U oid 8¢ R
10 &g T BN | HA 3AH:20
s q 9 W@US H YD Shlg 9 02 U ofd gU Rl 10 U 81 YD Shlg A

SECTION-A (g7s 31) : 10x2=20
Q. No. (7T ). 1

Q. N Bl o e

TP T BT FI9 HIA 8T ol 05 JeAI & IR a1 &N |

Unit-2 (3#1E-2)
Or

Unit-4 (5518-4)

Bl D50

2 Mark
2 Mark
2 Mark
2 Mark
2 Mark
2 Mark
2 Mark
2 Mark
2 Mark
2 Mark

10 Marks

10 Marks

10 Marks




Or
..................................................................................... 10 Marks
Unit-5 (3%1E-5)
Q. N B e
Or
10 Marks
(c) Distribution of Marks for Practical Examination s:
gt qreT3tt & forw 3t & faaror
Duration of Exam: 06 Hours Maximum Marks: 50
geTr $r afa: 06 ©¢ fRHIA 3 50
S.No. (%.9.) Name of Exercisq®™ &T 9&R) Marks (3i%)
1. Exercise(sarr) 30
2. Viva-voce (®if@®) 10
3. Practical Recordurafis Reis) 10
Total Marks (Fe 3i%) S0

Rules regarding determination of results:

aRoT#AT & fuRer @ Fefea e

1. To Pass in a subject, a candidate is requirexbtam at least 40% marks in internal and
external examinatuns separately.

2. All Candidates will be automatically promotedrfr odd semester to even semester i.e.
Sem. I to Sem. Il, Sem. lll to Sem. IV and Semo\&em. VI irrespectively of their result
as applicable.

3. Eligibility to promote from even Sem. to odd Sera. Sem. Il to Sem. Ill and Sem. IV to
Sem. V will be decided as per the results of bethesters taken together. For example,
for Sem. Ill, results of Sem. | and Sem. Il and$@m. V, results of Sem. Ill and Sem. IV
will be considered.

4. (a) A candidate who has failed in 1 yr. (1 & $3&m. together) but has passed minimum
50% of Credits is eligible to promote to Sem. Il

(b) A candidate who has failed in Il yr. (Il & N&em together) but has passed minimum
50% of Credits is eligible to promote to Sem. V.

5. If a student secures all prescribed Creditgrst'$econd year, he/she will be promated with
the remarks "PASS" in the respective year..

6. If a student secures minimum (50% of total dsddin the current year, he/she will be
promoted with the remarks BACK PROMOTED" to nexawye

7. Otherwise, the student will be "EX-STUDENT oiNas the case may be with the remark
"FAIL".

8. If a candidate fails to clear any course(s) éogg) in odd/even semester in the first attempt,
he/she is allowed to clear the back paper(s) inmwoe consecutive attempts in odd/even
semester only (total maximum attempts allowed three

9. The maximum duration of 3 year course/programhad be of 5 years.

10. (@) In case of fail/due in theory papers, maérmarks will be carry forwarded.
(b) In case of fail/due in internal examinatiore $tudent needs to appear in intermal and
external examinations both in next attempt.



11. Candidate desiring scrutiny of the result andéwaluation of their answer-books should
apply as per prescribed procedure.

12. In case of any mistake being detected duriregpteparation of the marks sheet or
brought to notice afterwards, the University widl fully empowered to correct the same.
(Ord. 169H).

13. (*)Star shown against paper/subject denotésfénat paper/subject

14.(#) Hash shown against paper/subject denotessmafter Ravaluation

15. Other Rules and Regulation related to examdnashall be applicable as per the
concerned Programme/Syllabus.

16. Students have to appear in only those sub)guafser in which he/she is failed even as a
Ex-Student

17. GRADING AND PASSING RULES UNDER CHOICE BASED ERIT SYSTEM
(CBCS).

Letter Grade Grade Point: | Description Range of Marks (%
O 10 Outstanding 9C-100
A+ 9 Excellent 8C-89,99
A 8 Very Good 7C-79.99
B+ 7 Good 6C-69.99
B 6 Above Average 50-59.99
C 5 Average 45-49.99
F 4 Below Average/Pas 4C-44.99
F 0 Fail 0-39.99
U 0 Unfair Mean: --

w 0 Withdrawn --

Ab 0 Absent Absent

18.The calculation SGPA and CGPA will be calculatedimncredit weighted average of the
grade points obtained with letter grades countab@&GPA based on EoSE only.

n

Scp

SGPA==—— Where G: Number of credits earned of the course in a semeR: Grade
>
i=1

point earned by the student in the course.
CREDIT POINT : EARNED CREDIT x GRADE POINT

CGPA :SGPAi CP Qn: C (of ALL Semesters for Cummulative Grade.
i=1 i=1
NOTE: For more details, please see the rules aspioed by Examination
Department of the University of Kota, Kota.

sle: 318 SRl & TIT HuAT Hier faeafdearey, sier & qraT faemer
canr fAuifa s ¢&|
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B.Sc. Semester —V
(Physics)



Course code YTSIhH hIs): PHY501T

Course Title: Elementary Quantum Mechanics and Spamscopy

uTeTshA Ve URMS wicd Fif3e) Td WagrRpdl

Credit of Course ATGIHHA I hisc) : 4

Type of Course HTdTshH hT ThR): Discipline Specific Elective(DSE)

Qualification Level of the Course: NHEQF Level 5.5

Course Objective: The aim of the course is to give the basic andieggdtnowledge of
guantum mechanics to the students.

UTGAUhHA I 32T: ISTFHH H 30T O H FalcH AiAar 1 AT 3R saragias
AT el

Course Outcomes:This course will help the students in getting thledamental as well as
applied knowledge of quantum mechanics. Such inttmty applied knowledge of quantum
mechanics will help the students in applying ifetént branches of physics.

TRISTOT UTQThA & URUNH: Ig ISTFHA OTHE F FdicH IR H Aadd AR s
AT GI°d HA H HASE S| FdicH JifART &l VAT IRTHG ARG AT OTEr &l
HifrehT 1 i @3l & o AT & HAee Han|

Lecture: Sixty Lectures including diagnostic and formativesessments during lecture
hours.

SATEATS: I HAT & aR1o fHeeicAs R TellcHes Hediehed Algd HS SATETH |

Course Syllabus(Uraasha faaor)

UNIT-I
Failures of the classical mechanics, black bodyatamh and spectral distribution of energy,
Planck’s quantum hypothesis and average energyaokPoscillator, Plank’s radiation law
and discussion to obtain Wein’s, Rayleigh-Jeans Stefan-Boltzmann laws using it,
photoelectric effect, Compton effect, Wave-partidigality, De Broglie relation, Davison
Germer experiment, group and phase velocities, Wametion, boundary and continuity
conditions of wave function, physical significarafevave function and its interpretation.

UNIT-II
Uncertainity principle (i) Position & momentum (iilgnergy & Time (iii) Angular
displacement and\ngular momentum. its application such as (i) N&istence of electron in
nucleus, (ii) Ground state energy of H-atom, #rpund state energy of harmonic oscillator.
Fundamental postulates of quantum mechanics, Rigetibn and eigen values, Degenracy.
Orthogonality of eigenfunction, Commutation relasp Ehrenfest's theorem and
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complementarity wave packet, Construction of omeetisional wave packet, its momentum
representation, (Fourier transform), Gaussian waaaket and its momentum representation
(Fourier transform).

UNIT-III
Schrodinger's equation, Its need and justificatibme dependent and time independent
forms, probability current density. Operators inagtum mechanics, Definition of an
operator, linear and Hermitian operators, Expemtatialue of dynamical variables, position
momentum and energy. Particle in one dimensional Bagenfunction and eigenvalues,
discrete energy levels, generalisation to threeedsions and degenaracy of energy levels.

UNIT - IV

Potential steps and rectangular potential bardalgulation of reflection and transmission
coefficient. Qualitative discussion of the appliocatto alpha decay, Square well potential
problem calculation of transmission coefficient ardonant scattering (Ramsaur—Townsent
effect). Particle in one dimensional infinite pdiahwell and finite depth potential well—
energy eigen—values and eigenfunction, transceldeagaation and its solution, Simple
harmonic oscillator (one dimensional case) anditgiizde discussion of its eigenfunctions,
energy eigenvalues. Zero point energy.

UNIT -V
Quantum features of spectra of one electron atdremyk—Hertz experiment and discrete
energy states, Stern and Gerlach experiment, spimeagnetic moment.
Qualitative features of molecular spectra, Rigithtor discussion of energy, eigenvalues and
eigenfunction, rotational energy levels of diatonmolecules, Rotational spectra, vibrational
energy levels of diatomic molecules, vibrationaapa, vibrational rotational spectra.

—1
Fared g @ YIRSy fﬁwf?lfgcgm @ AR, R fafeRor o1 qHsH
T, WagH! ol f[IaRT B UG f[aded1, @i &I GREHIT T Tolich aiferd & 3Nad
Foll & AT, WD b (AfBR0T e B oS [G9FT U gHHT FANT Fh e, Yo
el T FEFA-Slecadd A HT AITHAA, YHT dgd U9, DS Y9, & a3l al
STl e, ST 3R SR T WA, HHg 3R el 99T, AT Holel U gHeT HIATT

TAT FidcT FHIHIOT, a7 BeleT a7 $ifas Hgea 3iR sgaT =arer |

SHIE—2

aff¥adar &1 Rigra () Rafa vd Fawr iy SO va a9 (i) Hoa faRemus wd dofig
HRT $96 IATUANT I (i) IRAVERT A6 H Selgg=i &1 i ulRefd, (i) Ja ol W A
BISSIo URATY I Holl, (i) 3MIdl e B ol (G H FHoll | Fared D &
Hiferes AR, 3T Bels 3R 3T HM, AUFECHI, AT Bl Bl cTifdbdl, HA
faf g av g, WRnwed URY IR [R&d], UHAHd O &1 Yol O 99 & HdH
feTor (HRY wurRoD), FIREE TR 69 |
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ShIS-3
sk @ aBEEhr ¢ oifesw oo, sEdt avEedl] R Ififue, =@ ema IR
#Hd i w=ew, Bl adoqca, @Ry IBH & vwEh, s it it ] Waw
AR =N dwl@p, serudwed, ufast =0 & salROwE fufa, dan it =il wefadfia
I fava w9 ot el % fova #u 0 R won SO emE wl e g
%o, fifrfr & o s@feo o sslwd it suysall]

SHIE—4
foqa i, o sm@BE fveleel] wEia ik o il At mml] gie
wild, wewldm § wgEm & fau e faeeal] o fave oo o@m o
AR FHE W ((EER cRRte wwE), Wi e fawa Fw 3 ditfte B
F fova g7 & Rua #o. SwUema ol o s wem, Bifea wfwmr o el
', WA Iadl dfed (o) qullses e wodi 9 IS wl Houildes
el s forg el

SBIS—5
Tha Toided T % wegHl % HEE aae, hehwds s o fafe s,
T SR Mol ST TR SR R S|

Afaw Wagw & hE dEOE 3g Ui, el dEH HE HR AEH wem
foaeml] fowls @ % oo U wR, oo wWeg, fGuwlls o % wele Sl
R, wE el Futew. et weel])

Text/Reference Books:
1. Elementary Quantum Mechanics and SpectroscopyL: Rakani, C. Hemrajni and T.C.
Bansal, College Book Centre, Jaipur, 1995.

2. Quantum Mechanics-Theory & Applications by A. K. &#&k & S. Loknathan, McMillan,
1977.

. Introduction to Atomic Spectra - H E. White, Tata®Qgraw Hill International Edition

. Concepts of Modern Physics, Arthur Beiser, (TataGvéw-Hill).

. Modern Physics, R. Murugeshan and K. Sivapras&thChand & Company Ltd)

. Modern Physics, K. S. Krane, (Wiley India Pvt Ltd)

. Introduction to Quantum Mechanics, D. J. GriffittBearson Education)

. Quantum Mechanics, G. Aruldhas, (Prentice Hallandi

. Quantum Mechanics, John L. Powell and Bernd Crasam@xford & IBH Publishing
Co)

O©oO~NO Ol W

E-resources:

MIT Open Course Ware: Quantum Physics | ocw.mit.edu/courses/8-04-quantum-
physics-i-spring-2016/
Coursera and edX:These platforms offer multiple courses on quanto@chanics, often
from reputable universities.

o Swayam-NPTEL: Quantum Mechanics |; onlinecourses.nptel.ac.in/noc20_ph05/
preview.
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o Swayam-NPTEL: Quantum Mechanics and Molecular  Specbscopy;
onlinecourses.nptel.ac.in/noc20_cy31/preview E-Bankd textbooks:

Course code YT&IhH 1Z): PHY501T

Course Title: Nuclear and Particle Physics

(IraTsha M) AR Ta ot Hifadr

Credit of Course @T3TshA F hisc) : 4

Type of Course HTISTshHA hT YhR): Discipline Specific Elective(DSE)

Qualification Level of the Course: NHEQF Level 5.5

Course Objective: This course will help the students in getting tbadamental as well as
applied knowledge of nuclear physics and fundanigatidicle physics.

UTSTHA FT 32 TE UIGThA O &l WA s A Hersd ot sfifaehr &
FAlfoer 3R g AT 9Icd R & #Ace |

Course Outcomes:This course will help the students in getting thedamental as well as
applied knowledge of nucelar and particle phys8isch introductory applied knowledge of
nucelar and particle physics will help the studemtsapplying in different branches of
physics.

fRreTor UTaawH & AR a8 dreuwA o F ARG AR For H@ifadr w1 Awea 3R
SUIGEIRSE AT UId el H HAGE M| AR IR For Hifadr &1 var aRwarcas
ST FAlel oAl 1 i 1 faffies @it & o] a3 # Heg Hm|

Lecture: Sixty Lectures including diagnostic and formativesessments during lecture
hours.

SATEATST: SR HAT & R THeeicAs R TellcHes Hediehed Algd HS SATETH |

Course Syllabus(UTgas# faaor)

Unit-I
Nuclear Properties: Rutherford’s scattering and Nucleus model of at®rgperties of
Nuclei, Mass, Charge, Estimation of charge densiye, density, spin, parity, statistics,
magnetic dipole moment, Electric Quadrupole Momeévigss Defect and concepts of
Binding energy, Constituents of nucleus, Discovery neutron and proton-neutron
hypothesis, Nuclear potential, Nuclear Force, Ldgdrop model, Semi Empirical Mass
formula and its applications; 1. Alpha decay, 2.sBl&arabola, 3. Mirror Nuclei, Nuclear
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Mass measurements, Aston's Mass Spectrograph, ®&aolussing Mass Spectrograph and
Doublet method.

Unit-II

Nuclear Fission:- The Discovery of Nuclear Fission, The Energy RedeiasFission, Mass
and Energy distribution of fission products, Neantremission in fission, Energetics of
Spontaneous fission, Bohr Wheeler theory and Quargtfects, Neutron induced fission,
Fission cross-section and threshold, Nuclear Fissi® a source of Energy, The Nuclear
Chain Reaction, condition of controlled chain ReaxtThe principle of Nuclear Reactors,
classification of Reactors, Typical Reactors, Powé&rNuclear Reactor, Critical size of
Thermal Reactors, The Breeder Reactor, Reproces$itigg Spent Fuel, Physical, Chemical
and Biological effects of nuclear radiations, Radiahazards.

Unit-111
Nuclear Fusiont Nuclear Fusion reactions, The sources of st&llzrgy, The problems of
controlled nuclear fusion, The plasma-Fourth Statethe Matter, Energy Balance and
Lawson Criterion, Magnetic Confinement of PlasmdasSical plasma Losses from the
Magnetic Container, Anomalous Losses, Turbulencg plasma Instabilities, The Laser
fusion Problem, fusion Reactor:
Elementary particles Classification of Elementary Particles, Quantumunitbers,
Fundamental Interactions, Unified approach (Badeas), The conservation Laws, Quarks,
Basic idea of color and quark confinement.

Unit-1V
Accelerators lon sources, Cock-Craft-Walten High Voltage Gemears, Van De- Graff
Generators, Drift Tube Linear Accelerators, Waved8lAccelerator, Magnetic Focussing In
cyclotron, Synchrocyclotron, Betatron, the Electegmetic Induction Accelerator, Electron
Synchrotron, Proton Synchrotron.

Unit -V
Particle and Radiation Detectors lonisation Chamber, Region of Multiplicative Oagon,
Proportional Counter, Geiger-Muller Counter, CldCisamber.
Cosmic Rays Discovery of Comic Rays, Nature of Cosmic Raydt and hard component
variation in cosmic rays- (i) Latitude Effect, (East-West Asymmetry Directional Effect and
(ii) Altitude Effect, Detection of cosmic Ray panies, Origin of Cosmic Rays

FohTS-1
ATRTERTEr TT0T: TETHIS WehIUIH T RATY] ST AT STy, TR o TUTe, SeadM, STTaT,
HTATT B T SAohe, TR, Bcd, TIhUT, THdT, FiReehl, Trercha fga el Ak
TS ATV, FRAAT & TAT S FHsi hl TR, AT o B, =M hl WIS T T1eH-
I TR, TR forvid, AT o1, 36 S8 Wfae, 37ef STviorsh S g qoT 36k
HTANT; 1. ITTHT &1, 2. FAHH TETH 3. U A1, AThRT FeHT HIoH, TeeH i FeIHH
T, fEwhieRae geamT S, f5a fafer |
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Tl

TR Rreoe: b foeres i @Ne fever § g SWiE faeved Saen |
TEAE TH o faRUE foEued § "M SESHE @ faEved @1 SSieHu dR SR
fagrma qur d@d gwEu AgH gl foeveTu fawver @il el der qEdfiSC AR
fau ufgegw b oo wEl w] frgae o) gt @ e uReluss AT
WU T WEl A TReQ dE G WEl T Shifde HTERUE SSHe U] 9T
SR ST H HEeAe Tk fafeen swWiier wrfe qur Sfeew gwee fafeor
glgau |

TeRTS. UL
TR Foaa: TR o At i e o @k, b Tivehe o
# wre, weALuerd fl aqe  eeT, Sl Hqed Ud ARed i wEll] s
T ARy, IEEE 9E R foewd Wi afd, ST eiEie foe wd wrsa
Ao, @i Fod TS, T AR
qAYd HUT: AAd FON HT AR, FARE HEAW, qadd W GRAR, whigd Summ
([evq sEuremd), e fRME Fbes, #weR AR FEe aRlY Al STURYd STHERT |

FHE.E
@iE: R Ed, $i%. HYe.ded Ied fave W, et U S, sueed Afde

W@ wfe, @ i @fe, wil@daegs § geehe wead, erialEagm, s,
fyaarehis Wo @, [dEde feerigme wiiF fasig |

THE.C
FH0T TH fAfRUT WEEe: SRA YRS, SgUh WiRAT &) Suifae  Tom,  mEREeR
TE, AT TSI
stafter femmies ofafer frwll il @ie, ofaler feon i wsfd, 95 & #ern =ls,
safer fron # ofed: (1) e wwra, (i) 9o, ufw oremfydr fosmenss wMTE qerm
(i) S=atw wwe, sfafer FRon @1 dgem, ke feon & s

Text/Reference Books:

1.

2.
3.
4.

Basic ideas and concepts in nuclear physics: Amduictory approach, K. Heyde, 3rd
edition, 1999, IOP Publication.

Introductory Nuclear Physics, K. S. Krane, 2008|ef¢india Publication.

Nuclear Physics, S. N. Ghoshal, 1st edition, 2@&L@hand Publication.

Nuclear Physics: Principles and applications, Jdleyi 2006, Wiley Publication 5)
Concepts of Nuclear Physics, B. L. Cohen, 1974aTdcGraw Hill Publication 6)
Radiation detection and measurement, G. F. Kn6lL02 John Wiley and Sons

Modern Particle Physics, M. Thompson, 2013, Cangleridniversity Press.

Particles and Nuclei: An Introduction to the Phgsi€oncepts, B. Povh, K. Rith, C.
Scholz, F. Zetsche and W. Rodejohann, 2015, Sprivigdag.
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7.
8.

9.

10.
11.
12.
13.
14.

15.

An Introductory Course of Particle Physics, P. Bl, 2015, CRC Press

Introduction to High Energy Physics, D.H. Perkingh edition, 2000, Cambridge
University Press.

Introduction to elementary particles, D. J. Griffif 2008, Wiley.

Quarks and Leptons, F. Halzen and A. D. Martin Z419®&hn Wiley

Problems and Solutions in Nuclear and Particle iebyS. Petreta, 2019, Springer
Schaum’s Outline of Modern Physics, 1999, McGraw-Hi

Schaum’s Outline of College Physics, E. Hecht, Etition, 2009, McGraw Hill
Problems and Solutions on Atomic, Nuclear and ElarfPhysics, Yung-Kuo Lim, 2000,
World Scientific

Nuclear Physics “Problem-based Approach” includ§TLAB, H. M. Aggarwal, 2016,
PHI Learning Pvt. Ltd

E-resources:

NPTEL (Swayam): This platform offers university-level courses thudpy professors
from top Indian institutions.

Nuclear and Particle Physics: A course on NPTELvipes modules and references
covering both fundamental and advanced topics.

Swayam?2:Several courses are listed here, such as:

Nuclear and Particle Physics: Covers topics fromengharge and quarks to the Standard
Model.

Particle Physics: Focuses on the more specific@afrparticle physics.

YouTube Channels:Many universities and lecturers make their physiestures
available on YouTube. Searching for "nuclear andiga physics lectures" on YouTube
can provide valuable visual and auditory learniegpurces.

Academia.edu:This platform is a great resource for finding aaadc papers and book
excerpts. Searching for "Nuclear and Particle Risysihere yields relevant PDFs
uploaded by researchers and students

CERN (The European Organization for Nuclear Researc): Hosts educational
resources, including PDFs like Techniques for Narcknd Particle Physics Experiments.
While more advanced, some chapters contain foumulti information useful for
undergraduates

ntroduction to Elementary Particles by David Gtiif§.

Nuclear and Particle Physics by Kenneth Krane.

Introduction to Nuclear and Particle Physics byDas and T. Ferbel.

Particles and Nuclei by Povh, Rith, Scholz, andZet.

Introduction to Nuclear Physics by Harald Enge.

Course code YT&IhH &18): PHY501T

Course Title [@T&Isha ef¥ah): Optics (rerTRRTERY)

Credit of Course ATSIHH FT hisc): 4
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Type of Course HTISThHA hT YhR): Discipline Specific Elective(DSE)

Qualification Level of the Course: NHEQF Level 5.5

Course Objective: This course will help the students in getting tbedamental as well as
applied knowledge of optics and fundamental aspHdtASER.

USAFA FT 32T Ig TTSThH OEl Dl G HR AR & HAd Tgoil 1 Hifcln
3R caragiRe AT uIed A FH HAeg HT|

Course Outcomes:This course will help the students in getting thedamental as well as
applied knowledge of different aspects of optidee lILASER, Intefreence, diffraction,
polarisation, etc.

fRreTor UTeuFwH & RO ag wremmA onl B TERE & AT et SR eeR,
SAThoT, faactel, &aur, 31 1 Ao iR araeTRe AT gied el # Heg S|

Lecture: Sixty Lectures including diagnostic and formativesessments during lecture
hours.

SATEATST: SR HAT & aR1o THeeicAs iR TellcHes Hedished Algd HS ATETH |

Course Syllabus(Uraasha faaor)

Unit-|
Geometrical Optics Fermat's principle of extremum path, Aplantic psimdf a spherical
refracting surface, Cardinal points of an optigatem, Newton’s formula and other relations
for coaxial lens system, thick lens & lens comhbimatLagrange’s law, Aberration in images,
spherical aberration and methods of its reductiohfomatic aberration, achromatic
combination of lenses placed in contact and platesbme distance, coma and astigmatism,
Eye pieces: Huygen’'s, Ramsden’s and Gauss’s eyepaul their comparison.

Unit- Il

Interference: Young's double slit experiment, temporal and spat@erence, coherence
length and time effect of size of slit and purity spectral line, Interference in thin
films,colour in thin films.Wedge shaped film, Newts rings and determination of
wavelength and refractive index of liquid, Hadingand Fizeau fringes, Michelson
Interferometer, Measurement of wavelength, wavalengjfference between two close
wavelengths and thickness of thin plate. Fabry-Perterferometer, intensity distribution,
coefficient of sharpness and half width, Measurdnoérwavelength and resolution of two
close spectral lines.

Unit-111
Diffraction : Fraunhofer diffraction at single slit, intensitysttibution and width of central

maxima, and determination of slit size, two sliffrdction and its intensity distribution with
missing orders. Diffraction due to N slits with ensity distributions. Plane transmission
grating its formation and intensity distributionispersive power of grating, Angular width of
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principal maximum, Absent Spectra, Rayleigh’'s citte, resolving power of plane
transmission gratingFresnel class of diffraction, half period zonespe@late, diffraction

due to circular obstacle and circular aperturejndyical wavefront and its effect at an
external point, Diffraction at straight edge, thimd thick wire, rectangular slit.

Unit-1V
Polarization: Polarization states of electromagnetic waves, Rl@ireularly and Elliptically

Polarised Light, quarter and half wave plates, w@s$hof production & detection of polarized
light, Huygen’s theory of double refraction using Freshadllipsoidal surface, Crystal
Optics, Optical activity, Specific rotation, FreSaelaw of optical rotation, Biquartz and
Laurent’s half shade polarimeters, Reflection aeftaction of plane EM wave at plane
dielectric surface, boundary conditions, Fresnalations.

Unit-V
Lasers and Holography Stimulated and spontaneous emission, stimulabdorption,

Einstein's A and B coefficients, population vénsion, conditions for laser action,
metastable states, Types of lasers, constructiokimgpand energy level schemes of He-Ne
and Ruby laser, Applications of Lasers, Basic cpte®f holography, construction of a
hologram and reconstruction of the image, import@attures of hologram and uses of
holography

TehTe-1
SATTHTTT TRTISTehT: HHE o1 =T T o1 fgi=d, et 3erd! Hae o fomelt forg, yehrefta
e o e feirmg, et 1 G o HIefi o e o foTe o1 geeier, A1 o) U oidl
G, AU 1w, gfdfsrat 9 fouem, Mo fouem 9 w9t =0 @ i fofemd, aftie
foem, oIl 1 sravie WIS S | WUk 8 F ol o ot Wi gl @, e 3
SAfergaRa, ABERTY; BTSTH, TS, TiTE oAt et ST STeht qorl

ECIES ||
STARTUT: 3T T TEEeTe TR, hifcteh qeIT TATHh TralgdT, TrTadT TS qeiT 99 JTe 3@m
foo% i =leTs Tom Tage Ta i TS, gach fheni # safdertor, qaclt fheri # T, SR
fthew, e aod Td qureld q91 39 1 s1uddqies g, sleer g st Tk, Argshed
e, et Ao, &7 FHeneadT qTeERT ohT 31X eI Udell Tie shi Jiers fHerieor, thsfl-
o{id safdeRomTd, st forawor, deurar urieh T g <iers, TUTeld i AT U el Hereadt
T TGSl T favieT |

gehTe-111
Torarda: wohet WaTfos @ wHEIR foerd, disrar forawon, sl sty i <ierg aun warfss
HTHR 1 A1, Tg fecre fadar o seeht sraftera shifedt afed disan foawon, N Reret g
forada 9 fear faawor, ewaer g o, saent famior e daar foawon, afén i g ema,
ey 3feas ol =T, SAquteerd Tagd, I FElet, aaaet TR AfET sht forvia &rdr
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[«

A SRR foad, STgiad! hicad, S Uigehl, JARhR fad 9 JAehR gk § faaa,
ST UM T $eeh! Torelt amer formg ox g, #ffeft T, gaet d1, A1 a” 9 STEdrehR
Tafeg & gr foadq|

ECIES \Y

AT foR[d Irehia q ol e ST, THA, Jet e Sreei e SRR, Sqeie o
3G, T qiganrd, Y™ JehTRT T 3eaad Ua forsgwor i e, Skt o iefaast waet i wemrar
4 TG3ed 1 8187 RHgT=d, STTcteh YehTTRTehl, SehTiRTer Eifsharar, fafire =oiq, sertfrer ool 1
ShAct 1 T, feaanest ud A 31d S geumTd, et TureRd & eHdae 98 ¥ gHad fagd
TFTEhI TUT T T qUT S0, THETAT Tfder, et avae |
THRIE-V

T Te BIGTITORT: Td: U IET0 Icesid, JEH TR, S5 % A TUT B T[0T, SHEET
SCHHATT, T T5hAT o ToT 91, Tt STereee, et o Yerr, Blferam- e et 3 el te
6T T, FHREIUTEA I Sl TR AISHT, TR o TR, Samrd it g fagia, amm &

formtor o wiferfereer <1 qfmtor, Sreitomm & Te 07 9 SrAETh % ST

Text/Reference Books:

1.

Nogokwh

o

9.

10.

11.

12.

Fundamental of Optics, A. Kumar, H. R. Gulati and ® Khanna, 2011, R. Chand
Publications.

Optics, A. Ghatak, 6th edition, 2017, McGraw-Hilli€ation, New Delhi

The Physics of Vibrations and Waves, H. J. Paia320ohn Wiley and Sons.

Principles of Optics, M. Born and E. Wolf, 7th eaiit, 1999, Pergamon Press.

Optics, E. Hecht, 4th edition, 2014, Pearson Edoicat

Fundamentals of Optics, F. A. Jenkins and H. E.teyHi981, McGraw-Hill

A Text book of Optics, Subrahmanyam N., BrijLal avd N. Avadhanulu, S. Chand &
Co., New Delhi (2006).

Optics and Spectroscopy, R. Murugesan and Kiru8iiggprasath, S. Chand & Co., New
Delhi (2006).

Optics, Khanna D. R. &Gulati H. R., S. Chand & Qeéew Delhi (1979).

Fundamentals of Physics, D. Halliday, R. Resnicé anWalker, Wiley, 6 th Edition,
New York (2001).

H. Lipson and D.S Tannhauser, S.G. Lipson, Opftalsics, (3rd edition), Cambridge
University press (1995).

Miles V. Klein and Thomas E.Furtak, Optics, Johda{/i& sons(2nd edition ) (1987)

E-resources:

NPTEL (Swayam): This is a key resource for university-level cosrge India, offering
multiple free online courses relevant to optics. ;
https://nptel.ac.in/content/storage2/courses/10Q40&df/mod2.pdf; https://nptel.ac.in/
courses/122103011

MIT OpenCourseWare: Provides free access to course materials usedrious MIT
courses, including those on optics. These incladtite notes, assignments, and exams.
YouTube: Many educators and universities have created ajpestl video playlists for
BSc-level physics and optics.

Channels like "Virtue Physics Classes" offer pltgli specifically for topics like
interference, catering to BSc and engineering stisde
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« Some channels also provide specific lectures tdloto university syllabi, such as
IGNOU programs.

« Physics of Light and Optics by Justin Peatross andMichael Ware: A free,
comprehensive online textbook that covers both g#ooand physical optics

« Raman Research Institute:Hosts a free e-book portal with links to classied a
contemporary books on optics and other physic$opi

Course code YT&IhH 13): PHY502P

Course Title @T&Isha 2¥e): Physics Practical-V(siifae faser s2ier-V)

Credit of Course ATGIHH T hisc) : 2

Type of Course HTaTshH hT YhR): Discipline Centric Core (DCC)

Qualification Level of the Course: NHEQF Level 5.5

Course Objective: The aim of the course is to develop the practi&dlssby giving the
hands on experiences about various experiments.

UTSThA I 3ReT: FH UISThA w1 39T fAffieed gl T cAGgRE T Yol
IaEIRSE HIel AT FET B

Course Outcomes:This course will help the students in practical @syore to the physics
experiments. The students would be able to perfoetord and analyse the experimental
results, understand basic concepts of physics evakgs, estimate the error and bounds on
the experiments, deduce the experimental resuhg ggaphs and tables, extend the scope if
the outcomes are not as per expectations, collabeia handling the equipments,
understand the importance of the good and rich, dgalied part of the experimental scope,
etc.

UTSIHA IROMA: Ig IaTshd SEl Al il TGN FT AEIRS 3]37d Jeld el H Heeg
HWEM| B FAeTcAs aRomaAl & fasarfed, Reprs 3R Ageivor &, sifadr 3k afssar $r
Hel IAUROMSIT T FHASA, G &1 e 3R WA &1 A T, A6 IR difernrsit
3T HIh FAMcAS TROTAT hr fAchrerer, Tfe TROTHA 06T & 3HT&T o gF o 3o a—R

& faEAR F¥el, IUSON &1 HEANMcHAS Haloled A, e IR THE sl & FAgcd Hl

THASA, TIPS SRR & 3Igad §9T 371 7 TeTa gl

List of Experiments (J&@YalT T i)

Note- One experiment must be performed in the semestni@ation. Marks distribution
will be as: Experiment - 30, Practical record —\X¥a Voce — 10.

1. Determine the electric charge (e/m) using Millikanil drop method.
2. Determine the specific charge (e/m) using helicathad.
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Determine ballistic constant using constant detbecinethod.

Determine ballistic constant using condenser method

Determine the magnetic field using ballistic galeareter and search coil.

Determine the mechanical equivalent of heat (Jusipg Calendar and Barn’s constant
flow calorimeter.

Determine the value of Stefan’s constant.

Any other experiments of the equivalent standardbmset.

o0k w

o~

sle- AATY & H Tk YIRT AGLT T @] 3Rl HI [AAR0T 88 JhRR g IIIT -
30, yraifare 3if@eg -10, Aif@s 9dem -101

1. THfcrer st det-sfg farfr a1 SR ek forggd STTaisT (e/m) T it

2. et fafer st ST stk fafRTe SAesT (e/m) F1d HifS

3. feor fargraor fafer st 3wt stk Tmafien feerisr ma i)

4. werie fafer 1 Suen stk Traifues e Fa il

5. TaIfeh Aeaier 3T @ISt Shec! T STANT Fich Joehid &1 I it

6. hetet SR A % ek YaTg hAriHiet 1 SUANT Fich HWT 1 Al qedish (J) I
it

7. T fEerish &1 A 91a ifeg)

8. HHQTT HIe o ohls 1= TN ferffee foe < wehal €

Text/References:

1. Lab and component manuals.
2. Advanced Practical Physics Vol. | and Il by SSkhgh, Pragati Prakashan, Meerut.

E-Resources:
1. Freely available Lecture Notes by the Eminergchers and Instrument Manuals available.
2. https://onlinecourses.nptel.ac.in.
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faaeT FIde AT - A
(sitfas fa=meT)
B.Sc. Semester -V
(Physics)



Course code YT&Isha &18): PHY601T

Course Title @TaTsha 2f¥ah): Mathematical Physics

Credit of Course ATGIHHA F hisc) : 4

Type of Course HTdTshH hT JhR): Discipline Specific Elective(DSE)

Qualification Level of the Course: NHEQF Level 5.5

Course Objective: This course will help the students in getting thedamental as well as
applied knowledge of different mathemetical methatisch are useful in Physics.

UISIHA HT 38T Ig UIoTshA oMl &I difad A 3uaeh Affe afordg fafeat
F1 Afder 3R cAagRE AT Ucd iy H HASE HIam|

Course Outcomes:This course will help the students in getting thedamental as well as
applied knowledge of different mathematical methatisig with fundamental knowlede of
basic mathematical methods like coordinate systdhsgc-delta function, four vector
speace, Laplace transform, etc.

fRr8ToT ITeTHA & IRUTA: Tg UroumA oEl w AR amdw [t F At 3k
eI AT & TrI-T@1y fAdene yorell, 3Ue-3eel Wold, IR QT 3Tl dTcard
grawia e S gferandT aiftredr Rftt & #Hifoe et ured a7 Feg Fm|

Lecture: Sixty Lectures including diagnostic and formativesessments during lecture
hours.

SATEATST: SREAT HAT & R fHAeeicAs R TellcHes Hedishe Algd HS SATETH |

Course Syllabus(UTgas# faaor)

Unit-I
Orthogonal Curvilinear coordinate system, scaleéofac expression for gradient, divergence
and curl and their applications to Cartesian, cliral and spherical polar coordinate
systems, Coordinate transformation and Jacobiansformation of covariant, contravariant
and mixed tensor, Addition, Multiplication and cadtion of tensors, Quotient law, pseudo
tensor, Metric tensor, transformation of Tensors.

Unit-II
Dirac-Delta Function and its properties, Fourietiese computation of Fourier coefficients,
applications to simple periodic functions like aggiwave, sawtooth wave and rectifier out
put, Postulates of special theory of relativity amothservational evidence, Lorentz
transformation and rotation in space time, time kkd space like vectors, length contraction,
time dilation, worldline, mass-energy relation, gyyemomentum relation.
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Unit-llI

Four vector formulation, energy-momentum four vegtaelativistic equation of motion,
Orthogonality of four forces and four velocitiesarisformation of four wave vector,
longitudinal and transverse Doppler’s effect, Tfarmaation between laboratory and center
of mass systems, four momentum conservation, Katiesiof decay products of an unstable
particles and reaction thresholds, pair productiowlastic collision of two particles,
Compton effect. Electromagnetic field tensor, tfameation of four potentials, four currents,
electric and magnetic field between two inertiainfies of reference, Lorentz force, equation
of continuity, conservation of charge, tensor dipsion of Maxwell’'s equations.

Unit-1V
The second order linear differential equation witriable coefficient and singular points,
series solution method and its application in thesd®l's, Hermite’s, Legendre’s and
Laguerre’s differential equations, Basic propertike orthogonality, recurrence relations,
graphical representation and generating functioBexsel, Hermite, Legendre Laguerre and
Associated Legendre functions.

Unit-V
Technique of separation of variables and its appba to following boundary value
problems: (i) Laplace equation in three dimensi@rt€sian Coordinate system-line charge
between two earthed parallel conducting plate9, Wiave equation in spherical polar
coordinates - the vibration of circular membram@, Diffusion equation in two dimensional
Cartesian coordinate system-heat conduction inrgtangular plate, (iv) Laplace equation
in spherical coordinate system-Electric Potentalw a spherical surface.
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Text/Reference Books:

1.

P ow

© o No O

Mathematical Methods for Physicists, G.B.Arfken JMeber, F.E.Harris, 2013”7
Edn., Elsevier.

An introduction to ordinary differential equatiortss A.Coddington, 2009, PHI learning.
Differential Equations, George F. Simmons, 2007QGvéw Hill.

Advanced Engineering Mathematics,D.G.Zill and W.8giM, 5 Ed.,2012,Jones Batrtlett
Learning.

Mathematical Physics, Goswami, 1st edition, Cendagening.

Engineering Mathematics, S.Pal and S.C. Bhunia520%ford University Press.
Advanced Engineering Mathematics, Erwin Kreysz@)& Wiley India.

Mathematical Physics by P. K. Chattopadhyay ( T)

Mathematical Physics by B. S. Rajput

10 Mathematical Physics by Mathews and Walkers
11. Mathematics for Physicists by Mary L Boas.
12.Matrices and Tensors for Physicists by A. W. Joshi

E-resources:

NPTEL (Swayam): Offers free-to-enroll courses, suahMathematical Methods in

Physics | and II, which are structured for undedlgete students.

MIT Open Course Ware: Provides free lecture notesaher course materials for many
of its physics courses, including mathematical roesh

YouTube: Several academic and educational chansat, as Dot Physics, provide free
lecture videos covering specific topics like vecamalysis and line integrals relevant to
mathematical physics.
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- Federal University of Agriculture, Abeokuta (FUNAABDpen Course Ware: Provides
detailed lecture notes on mathematical methodspforsics, covering linear algebra,
special functions, and integral transforms

« New Jersey Institute of Technology (NJIT): A dowadable PDF of lecture notes for a
course on mathematical physics is available, cageopics like matrices, Hilbert spaces,
and the eigenvalue problem.

« Raman Research Institute (RRI): Their library's ©pecess Portal lists free e-books on
mathematical physics, including topics like clagbianechanics and differential
eqguations.

- NIST Digital Library of Mathematical Functions (DUM: While comprehensive, it
focuses on advanced topics and serves as an enaelference for special functions and
applied mathematics.

« Springer Open Access: Some Springer books areghdaliunder an open-access model,
meaning you can find specific books on mathematlaysics available for free
download.

Course code YT&IhH 1Z): PHY601T

Course Title @I ef¥ah): Solid State Physics

Credit of Course @T3IShA FI hisc) : 4

Type of Course HTISThHA hT YhR): Discipline Specific Elective(DSE)

Qualification Level of the Course: NHEQF Level 5.5

Course Objective: This course will help the students in getting tbadamental as well as
applied knowledge of solid state physics.

UISTHA H 3. TE UISIHA THET A 3 Jawdr Hifadr @ #Afos 3R

SATAEIRS AT UTcd el H FHEG haMm|

Course Outcomes:This course will help the students in getting thedamental as well as
applied knowledge of solid state physics like @aiystructure, electric and thermal properties
of materials, superconductivity, magnetism, etc.

fI8Tor UIsTHA F URUITA: ITg UoThA OET H G aeAr SifaRr S fReed
aaer, verdt & fagga 3 ardg qur,  HfaEmershar,  deshed e @1 Ao 3R
SATTEIRE ATel UTod A H HGG M|

Lecture: Sixty Lectures including diagnostic and formativesessments during lecture
hours.
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SATEAT: SATEIT THAT & ahla ’I-d\'IC\IO'il('J'IGh 3'ﬂT RddllcHen J'It\(vi-liqu Hi%a TS IqTEdTeT |

Course Syllabus(Uraasha faaor)

Unit-|
Crystal Binding and Crystal Structure: Crystal bonding, ionic bond, binding energy of
ionic crystal, determination of the repulsive expot) covalent bonding, metallic bonding,
molecular or Vander Waal’s bonding, hydrogen bogdpace lattice and Crystal structure,
reciprocal lattice, Bravis lattice, Miller indicesSpacing of planes in Crystal Lattice,
Atomic Packing, Simple cubic structure, Face tesd cubic structure, Hexagonal closed
packed structure, Pervoskite structure, X-ray ddfion and Bragg's law, Laue pattern.

Unit-II
Thermal Properties of Solids,Concepts of Thermal Energy and Phonons, Intdétnalgy
and Specific Heat, The Various theories of Lattsgeecific Heat of Solids, The Einstein
Model, Vibrational Modes of Continuous Medium,ldye Model, Electronic Contribution
of the internal Energy to the Specific Heat of 8Mgt Thermal Conductivity of the Lattice.

Unit-1l1
Band Theory of Solids,Formation of bands, Periodic Potential of a salidve function in a
Periodic Lattice and Bloch Theorem, Number of $tatethe Band, Kronig Penny model,
Velocity of the Bloch electrons and Dynamical effee mass, Momentum, Crystal
Momentum and Physical Origin of the EffectMass, Negative Effective Mass and
Holes, The distinction between metals, insukatand intrinsic semiconductors.

Unit-1V
Electrical Conductivity, Drude-Lorentz Theory of Electrical Conductivity, IBamann
Transport Equation, Sommerfeild Theory of Electri€@onductivity, Mathiessen’s Rule,
Thermal Conductivity and Widemann-Franz’sLaw, Tledl HEffect.
Superconductivity, Introduction, Meisnner’s effect, The Isotope Effand Electron-Phonon
Interaction, The Effect of the Superconductivityaisition on properties, Special Features of
Superconducting Materials, London’s equation, RQuantization, Qualitative discussion of
BCS Theory of Superconductivity, Cooper Pairs, Aggilons of Superconductors,
Josephson Junction.

Unit-V
Magnetic Properties, Origin of Atomic Magnetism, Dynamics of Classidalpole in
Magnetic field, Magnetic Susceptibility, Diamagjsm, Paramagnetism, Paramagnetism of
lonic Crystal, Ferromagnetism, Temperature Depecelaof saturation of Spontaneous
Magnetization, The Paramagnetic Region, The naififerromagnetism, Nature and Origin
of Weiss Molecular Field, Heisenberg’'s Exchangeerattion, Quantum Theory of
Ferromagnetism, Relation between Jo (Exchange raldegand | (Weiss Constant),
Ferromagnetism Domain.

FehTS-
foreeet Jum wa foreeer wt=mT: fortea Teem, e o, e fshtee Y sSua S,
T TicrehsT o1 Ferior, Tegans s, enfeaes s, ST0Tfaeh STaT ITel-aTel e, TTEgiSH
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Text/Reference Books:

1. Introduction to Solid State Physics, Charles Kjt&th edition, 2004, Wiley India Pvt.
Ltd.

2. Elements of Solid State Physics, J. P. Srivastaud, edition, 2006, Prentice-Hall of
India.

3. Introduction to Solids, Leonid V. Azaroff, 2004, t&avic-Graw Hill.

4. Solid State Physics, N. W. Ashcroft and N. D. Merii976, Cengage Learning.
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Solid-state Physics, H. Ibach and H. Luth, 2009irfger
Elementary Solid State Physics, M. Ali Omar, 20@éarson
Solid State Physics, R. John, 2014, McGraw Hill

Solid State Physics, M. A. Wahab, 2011, NarosaiPaifobns

© N O

E-resources:

« E-resources for Solid State Physics include digiiatary databases from major
publishers like Cambridge University Press and Eleetrochemical Society, university
course materials from [ITs and other institutiogpecialized online platforms such as
Materials Project, and lectures and notes fromcasutike Oxford University and MIT
Open Course Ware.

- ECS Digital Library: Offers access to various jaals) including the Journal of The
Electrochemical Society and the ECS Journal ofdS8tate Science and Technology.

- Cambridge University Press: Provides access toaarand supporting online resources
for their Solid State Physics textbooks.

« P K Kelkar Library (IITK): This library provides aess to e-books, including titles like
Solid State Physics by Quinn and Solid State Phasesformations by V Raghavan.

«  MIT OpenCourseWare (OCW): Features resources, dimgdu courses on solid state
chemistry.

- Oxford University: Offers online lectures and caursaterials on solid state physics.

« SATHEE (IIT Kanpur): Contains an article on soltdte physics, explaining concepts
like electronic structure and band theory.

« DAMTP (University of Cambridge): The Department @éfpplied Mathematics and
Theoretical Physics offers online materials, inahgda PDF on solid-state physics.

Course code YT&IhH 1Z): PHY601T

Course Title: Basic Instrumentation Techniques

(ATaTshA 2Mh): Heleld TAHIT cTeheilch

Credit of Course @T3IShA F hisc) : 4

Type of Course HTSThHA T YhR): Discipline Specific Elective(DSE)

Qualification Level of the Course: NHEQF Level 5.5

Course Outcomes: Course ObjectiveThis course will help the students in getting the
fundamental as well as applied knowledge of difiermstrumental techniques useful in
Physics.

UISAHHA FT 39T I§ IIQTHA o1 H Hifad # 39anh f[Affes 3uor desiiel &
At 3 caragiRer A 9rvd aa H FHag |
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Course Outcomes: This course will help the studenggetting the fundamental as well as
applied knowledge of different instrumnetal methddse basic measurements, CRO,
Generators, etc.

fRYT0T aTSTHH F IRV 75 ToEEwA ol F AT A, IR, SR e S

Affer 3usor AT & FHifcsw 3R cIage AT 9Iod S H Acg |

Lecture: Sixty Lectures including diagnostic and formativesessments during lecture
hours.

SATEATS: SR HHT & aR1o THeeicAs iR TellcHes Hediehed Algd HS SATETH |

Course Syllabus(Uraasha faaor)

UNIT-I
Basic of Measurement Instruments accuracy, precision, sensitivity, resoh range etc.

Errors in measurements and loading effects. MutemePrinciples of measurement of dc
voltage and dc current, ac voltage, ac currentrasitance. Specifications of a multimeter
and their significance. Digital Instruments: Prplei and working of digital meters.
Comparison of analog & digital instruments. Chagdstics of a digital meter. Working
principles of digital voltmeter. Digital MultimeteBlock diagram and working of a digital
multimeter.

UNIT- I
Electronic Voltmeter: Advantage over conventional multimeter for voltageasurement
with respect to input impedance and sensitivitynédples of voltage, measurement (block
diagram only). Specifications of an electronic Vizdter/ Multimeter and their significance.

AC millivoltmeter: Type of AC millivoltmeters: Am(fier- rectifier, and rectifier- amplifier.
Block diagram ac millivoltmeter, specifications aheir significance.

UNIT- I
Cathode Ray Oscilloscope Block diagram of basic CRO. Construction of CRTedElon
gun, electrostatic focusing and acceleration (Exqi@an only— no mathematical treatment),
brief discussion on screen phosphor, visual perstgt & chemical composition. Time base
operation, synchronization. Front panel controlpedfications of a CRO and their
significance. Use of CRO for the measurement ofaga (dc and ac frequency, time period.
Special features of dual trace, introduction toitdigoscilloscope, probes. Digital storage
Oscilloscope: Block diagram and principle of woikin

UNIT- IV
Signal Generators and Analysis Instruments Digital techniques and applications

(registers, counters, comparators and similar igcu A/D and D/A converters.
Microprocessor and microcontroller basics.

UNIT-V
Data interpretation and analysis. Precision anduracy. Error analysis, propagation of
errors. Least squares fitting, High frequency dewi¢including generators and detectors).
Block diagram, explanation and specifications aiv lerequency signal generators. pulse
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generator, and function generator. Brief idea f8tihg, specifications. Distortion factor
meter, wave analysis.
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Reference Books
1. Atext book in Electrical Technology - B L Theraj® Chand and Co.

2. Performance and design of AC machines - M G Say$EHn.

33



Digital Circuits and systems, Venugopal, 2011, TMtg5raw Hill.

Logic circuit design, Shimon P. Vingron, 2012, Sper.

Digital Electronics, Subrata Ghoshal, 2012, Cendag@ning.

Electronic Devices and circuits, S. Salivahanan &3\Kumar, 3rd Ed., 2012,
Tata Mc-Graw Hill.

o0 hAw

E-resources:

« SWAYAM (NPTEL) portal.

o Electrical Measurement and Electronic Instruments:A course covering
electromechanical instruments, impedance measute(hadges), signal and function
generators, and oscilloscopes.

o Introduction to Process Control and Instrumentation An introductory course for
beginners. Topics include the functions of instratagfinal control elements, and control
loop components.

o Complete Field Instrumentation Engineering Master Gass: A comprehensive training
program that covers design, documentation, engimgelaspects, and common
instruments for flow, level, temperature, and puess

« YouTube: Several channels provide free video lectures amunothstrations on
instrumentation.

Course code YT&Isha &13): PHY602P

Course Title @aTshar 2fWeh): Physics Practical-VI (#ifds faemer s@er-Vi)

Credit of Course [AT3ThH T hisc): 2

Type of Course HTSThHA hT YhR): Discipline Specific Elective(DSE)

Qualification Level of the Course: NHEQF Level 5.5

Course Objective: The aim of the course is to develop the practi&dlssby giving the
hands on experiences about various experiments.

UISThA HT IR $H UIGTHA FI 3% A YA 1 ARG 3HeIeid Telel Hih
ST el fahld e gl

Course Outcomes:This course will help the students in practical @sqgore to the physics
experiments. The students would be able to perfoetord and analyse the experimental
results, understand basic concepts of physics evakgs, estimate the error and bounds on
the experiments, deduce the experimental resultg ggaphs and tables, extend the scope if
the outcomes are not as per expectations, collabeisa handling the equipments,
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understand the importance of the good and rich, dgalied part of the experimental scope,
etc.

UTSTHA IROMA: Ig IaTshd STHET A il TGN FT ATGGIRS 36]37d Teld el H Hee
FEM BT JARTcAS® IROTAT i fasarfed, Reprs 3R favewor &, sifadr v gafssar $r
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& fOEAR e, IUSON &1 HeANMcHAS Haloled A, e IR THE sl & FAgcd Hl
A, FAcHS SRR o eI 97 37 H Hefe gion|

List of Experiments (et &t i)

Note- One experiment must be performed in the semestni@ation. Marks distribution
will be as: Experiment - 30, Practical record —\XI¥a Voce — 10.

. Determine the value of Plank’s constant using pteito

. Determine the value of Plank’s constant using soéir

. Work function of Tungsten, Richardson’s equation.

. Determine hall voltage, mobility, carrier concetia and hall coefficient in a given
semiconductor.

5. Determine the magnetic susceptibility of a paraneéigrsalt by Quinck’s method.

6. Determine hysterisis loss using CRO.

7. Study the dynamics of a lattice using electricalague.

8

9

A WN P

. Study the characteristics of a G.M counter andiyéne inverse square law.
. Study off3- absorption in aluminium foil using G.M counter.
10. Study of variation of modulus of rigidity of a givespecimen as a function of
temperature.
11. Any other experiments of the equivalent standardaeaset.
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Text/References:
1. Lab and component manuals.
2. Advanced Practical Physics Vol. | and Il by SSihgh, Pragati Prakashan, Meerut.

E-Resources:
1. https://onlinecourses.nptel.ac.in.
2. Freely available Lecture Notes by the Eminerachers and Instrument Manuals available.
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