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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER |
PAPER —|
INQRGANIC CHEMISTRY

UNIT-

- Sterecchemistry and Bonding in. Main group.Gompotnds — VSEPR theory, Walsh Diagram
“(Trirand Pentatonic:Moteciles) dw = pri:bends, bert rele and energetic of hybridisation,

some Slm ple reaction of covalently bonded, molecules.

LINIT-]I

Metat Ligand Bonding — Limltatlnn of Crystal field Theory, Maolecular orbital theory,
octahedral, Tetrahedral and square planar complexes. T Bonding & molecular orbital
theory. :

UNIT-H
Electronic spectra of transifion metal complexes — Energy levels in an atom, coupling of
orbital angular momentum, determination of ground state term, derivation of ferm symbols.

. Eledtronic spéctra of ‘Transition meatal complexes, Orgel and Tanabe sugano-diagrams for
Transition metal compiexes :

UNET-IV
a. Magnetic Propertles of transition. metal complexes- Anomalous magnetlc moment
Magnetic Exchange cougling and spin crossover, charge transfer spectra.
b. Symmetry and Matrix representation- Symmetry Element & Symmetry operation, point
- Symmetry Group, ~schoenflies symbols Matrix Representation  of Symmetry
-Oper‘ﬁﬂ‘@ns, Multf;;ﬂlcatlgn Table. :

"uNiT-V

Graup Thenry iy Ghemstw— ‘Definition cf gmup Suhgmup, relation between orders of a
finite group and ifs sub group. Conjugate relation and. classes, reducible & ireducible
representations {Representation for Cn, Cnv, Cnh, Dnv, Dnh etc. Groups to be worked
out- exphcﬂly)

Books Suggested—
1. Group Theory - Bhattacharya
2. Advance Inorganic Chemisiry — F.A, Co:ton and Wilkinson: John Wiley.
3. ingrganic Chemistry — J.E. Huhey Harpes & Raw
4. Chémistry of the elernents — N.N. Greanwocd & A Eamshow Pergamon.
5. Inarganic Electronic Spectroscopy — A.B.P. Lever, Elsevier.
6. Magheto Chemistry — R.L. Carlin Springer Verlag,
7. Comprehensive Co-ondination Chemistry, G. Wikinson R.D. Gillar's and J.A.

Mccleverty Pergaman.
Chemistry Applications of Group Theory — F.A, Cotton,

bt
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER-I
PAPER -ii
ORGANIC CHEMISTRY, STEREQOCHEMISTRY & PERICYCLIC REACTION

UNIT- |

. Reaction . Intermédiates: Generation, -structure, stability and reactivity of carbocations,
carbanigfis} fré€ radicals, carbenes, nitrenes, and benzynes. “Application of NMR in
detection of carbocalions, : '

Nature of Bonding in Organic Molecules: Delocalized chemical bonding, conjugation,
cross conjugation, rescndnce, hyperconjugalion, bonding in fullerenes, tautornerism.
Aromalicity in.benzénoid and non-benzenoid compounds, alternant. and. non-altetnant
hydrodarbions, ‘Huckel's ‘rule, energy levei of L molecutar orbitals, "annulénes, hemo-

aromaticity, PMO approach.

UNIT- I e
Stefeochemistry: Confarimational  analysis ~ of oycloatkanes, decalins, “effect. of
confamaation - on. reactitity, . conformation of “sugars, steric strain. due. fo unavaidable

‘erowding Elerents: of syrimetry, chirality, molecules With more than -one thitsl centre.,

threo and " eryihfo Isomers, metheds of resolution, opticalpurity,  erantisiopie: and
digstereetopie- atoms, -groups and faces, stereospecfic and stereo seleclive” sylithesis.
Asymmelric synthiesis, optical activity in the absence of chiral carbon (biphenyls,. alignes
- anﬂ*sgirﬂﬂaﬁﬁaﬂhimwﬂue to.helical shape. Stereo chemistry of the: compoune cantaining
ritfage | B S AR

Sulfbwr dnd phosphiris.

Reactioh Meéhamism: Swucture and Reactivity: Types of mechantsmstypes of

redptions, thermodynamic and kinetic requirements, kinetic arid themdynamic. cantrol,
Hammand's postulate: Patenial energy diagrams, transition states and ‘intgrmesistes,
- mettibdls: ot defermining: machanism, isotope effects. Hammiett equation anid lipsarfrée

ity (SHanSHip; SUbstitysn and réaciion constants -
'Uﬁﬁ'ﬁl“.‘ Lo -

Pericyclic Reactions: Molecular orbital symmetry, frontier orbitals of athyleng 1,3-
butadieris,  1,3,5- hexatriene and allyl system. Classification df perigyclic reactions.
Wood ward:Hoffmann correlation diagrams, FMO and PMO approaelt. -Eleétratyelic
reactions, ..Senrglalony. and  disrotafery  motions, 4n, 4n+2 .and..#llyl. Systems.
Cyeloadditions - arntrafacial arid Suprafacial additions, 40, 4n+2 systems; 242 additior of
ketenes, 1,3 dipelar-cyclo additions ‘anid chelegtiopic reactions. Signya trapig: rearrange-
ments - Suprafacial and.antrafacial shifts of H .sigmatropic shifts invaling saron foieties
33 and 55- Sigmatropic - -rearrangements, Claisen, Cdpe  and’ Aza-Cope
rearrangements.Fluxional tautomerism, Ene reaction. S

N o 0 e e e e e oo e

Molecular rearrangement: Genéral mechanistic approach to molecular rearrangement
reactions, carbocation rearrangement- migratory aptitude and memory effects. Brief study
of following rearrangerent reactions. Favoroskii, Baeyer-Villigers oxidation, Stark enamine
reagtion, Shapiro reaction, Sommelet rearrangement, wittig's rearrangement, Grovenstein-
Zimmerman rearangement.

Books Suggested:

1. Advanced Organic Chemistry - Reaction Mechanism and Structure, Jerry March, John
Wiley. : -
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SEMESTER SYLLABUS
M.Sec. CHEMISTRY

Advanced QOrganic Chemistry - F.A. Carey and R K. Sundberg, Plenum.

. A Guide Book to Mechanism in Grganic Chem:stry Peter Syke longman.
Orgamc Chemistry - R.T. M-:;msqn angd R M. Bnyed F'rent_nre - Hall.

. Modern Organic Reactions - H.Q. House, Benzamic.

- Principles of-Oigartic Synthesm R:P.C. Narman and J. M Coxon BlackJe
Atae_jf@mr@anﬂﬂﬂrefe"smanaf o - -
&: Reticyglic Réaction - &M: Mukherjt

9. Reaction Mechanism in quamc Chemisiry - S.M. Mukherji and 5.P. Singh
Macmitan,

10. Stereochmistry of Grganlc campounds - D. Nasipuri New age International.
11, Sterochemistry of Crganic Compounds - P.S, Kalsi, New Age International.

'wmm-nmgx.:
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER- !
PAPER - [l
PHYSICAL CHEMISTRY- !

UNIT- { Quantum Chemistry: _
Introduction.in. Exact Quantum Mechanical Resylt:.The Schrodinger equation and the

poktitates of qiiantum midchanics -Discussion of solution of the ‘Schrédinger squation to-
some model syslems, viz. particle in a box, the harmenic asciflatdr; the rigid-rotor, the
hydragen atom. : ' ' oo
Appro:gimate methods: The various thecrems, linear variation principle. Perturbation
theory (first.crder. and non - degenerate). Application of variation methad and-pertiirbation
theory tothe -Helium atom, , _ o o .
Anguiar ‘Momentum: Qrdinary angular momentum, generalized angular momentum,
- Eigen-funetions for-anguiar mementum, Eigenvaiue -of angular-mementum; -operator using
ladder operators, addition of angular momenta, spin anti-symmetry and Pauli Exclusion
Principle. :

UNIT-H Atomie Chemistry; .
Electronic Structure of Atoms: Electronic configuration, Russell — baunders term and

coupling scheme.: Slater — Condon parameters, term ‘'separation energies of -
p eanfigutation, term separation energies for d° configurations, magnetic effects: spin —

orhital coupling and. Zeeman splitting, introduction to the methed of sélf- consistent field,
the ¥idal theofem. . -

Mglecular Orbital Theory: Huckel theory conjugated system, bond order and charge
density calculations. Appfications to ethylene, butadiene, cyclopropenyl radical,
Gyclobutadiene etc. infroduction to extended Hucket theary.

UNIT- Il Chemical Bynamics: _ :
Methods of determining rate laws, collision thecry of reaction rates, steric factor, activated
complex theory, Arrhenius equation and the activated comgilex theory, ionic réactions,
kinetic salt effects, steady state kinetics, kinetic and thermodynanic conitrol of reactions,
treatment of unimolecular reactions. DBynamic chain (hydrogen-bromine reaction,
pyrolysis of acetaldehyde, decomposition of ethane), pholochemical, {(hydrogen-bromine
and hydrogen-chlorine reactions) and oscillatory reactions (Bekeusov - Zhabofinsky
reaction), homogeneous catalysis, kinetics of enzyme reactions, general-features. of fast
reactions, study of fast reactions by flow method, retaxation methaod, flash photolysis and
nuclear magnetic - resonance methed, Dynamics of malecular motions, probhing the
transition state, dynamics of barrier less chemical reactions in solution, dynamics of
unimolecular reactions {Lindemann-Hinshelwood and Rice- Ramsperger-Kassel-Marcis
[RRKM] theories of unimolecular reactions).

UNIT- IV Surface Chemistry:

- Adsorptien: Surface-tension;-capillary action, pressure difference across curved- surface -

(Laplace equation), vapour pressurc of droplets (Calvin equation), and Gibbs adsorption
isotherm, estimation of surface area (BET equation), surface film on liquids (Electro-
Kinetic phenomenon}, catalytic activity of surfaces.
Micelles: Surface active agents, classification of surface active agents, micellization,
hydrophobic interaction, critical micellar concentration {CMG), factor affecting the CMC of
surfactants, counter ions binding to micelles, thermodynamics of micsilization — phase
separation and mass action madels, solubilization, micro emulsion, reverse micelies.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

UNIT- V

Macromolecules: Palymer- definition, types of polymers, electrically conducting, fire
resistant, liquid crystal polymers, kinelic of polymerization, mechanism of polymerization.
Molecular mass, rumber and mass average mefecular mass, moelecular mass
determination(esmometry, viscometry, diffusion and light scattering method),
.bedlmenialmn chd:n conﬁgurahon af macro moiecuies calculatlon of vanuus cham

sh‘t.lcturé‘s

Baoks Suggested

Physical Chemistiy, P. W, Atkins, ELBS.,

introdtiction to Quantum Chemistry; A, K. Chandra, Tata McGraw Hill.
Quantum Chemistry; Ira. N. Levine, Prentice Hall.

Coulson’s Valence; R, Mc Weeny, ELBS.

Migelles Theoretical and Appfiad Aspects; V. Morai, Plenum.

IntredUction to Polymer Science; V. R. Gowarikar N. V. Vishwanathan and J.
Stidhar, Wiley Easterr. -
Phys‘lcat Chiemistry of Surface; A. W. Anderson and A. Gast, Wiley.

Surfdces; Go-Altard and C.Barnes, Oxford Univ. press.

. Introduétion to Sofid state physics. Kittel, Wiley.

U Crystal structure determination; W. Clegq, Oxford University Press.

il

peoN
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER |
PAPER — IV '
SPECTROSCOPY AND MAT._HMATIQSFBIOLOGY FOR CHEMISTS
_ SECTION- A : :
UNIT-] :
spectroscopy

Unifying Principles: Eleciromagnetic radiatiod: intéraétion of Electromagnetic radiztion
with matter, absorption, emission, transmission, reflection, refraction, dispersion,
polarisation and scattering. Uncertainty relation and Natural kne: width, and:naturat line
broadening. Transition Probability, results of the time dependent: perturbation theory,
transition moment. Selection rules, intensity of : speciral :lines, Bom-<Oppenhaimer
approximation, Rotational, Vibrational and Electronic Energy L-evéls. . -

Microwave Spectroscopy: Gl_a_ssiﬁc,atig)ﬁ_@féhﬂqigﬁql_ea&?ﬂgid:;-_r;dtﬂrff’gpdezi:;efﬁeﬁt-iof isctopic
substitution on fhe lransition fréquencies, _I‘rité',ns_mgs;?fnﬂhéﬁg{d:.‘rétpf. Stark effect, Nuclear

i

and Blectron spin’'intéraction . VNIRRT
Raman Spectrosgopy: Classical & Quantum Fhesres of Raman Effect, Pure: ratational,

vibrationat & “vibration! rofatiorial - Raman. Specie;” Selaetion: rilos “Métual: exelusion
Principle, Resonance Raman Spegiroscopy; Caharent; Antistokes; Raman Spectroscopy
UNIT- I - ' o _
Vibrational Spectroscopy: infrared Spectroscopy - Review of linear harmenic
esciflator, vibrational energies of diatomic mélecutes, Zero point energy, force constant
and bond sirengths anhormenicity, morse potential energy diagram, vibrational, rotation
spectroscopy. P.Q.R. branches. Breakdown of eppenheimer appraXimation. Vibration of
poly atomic molecules. Selection rules, normal modes of vibration, group frequencies
overtanes hotbands factors affesting the-band positions and inlensities for iR regian.

SECTION- B
MATHEMATICS FOR CHEMISTS

{For Students' without Mathematics in B.Sc.)
UNIT- v . ' '
Vector and Matrix Algebra
Vectors: - Vector dot, cross and triple products etc. The gradient divergence and curl.
Vector calculus, gauss Thearém divergence Thearem etc.
Magrix Algebra: - Adaition and Multiplication, lnverse, adjoint and transpose of matrices.
Special matrices. (Symmetric, Skew symmetric; diagonal, unitary etc.) And their
properties, matrix eguation, Hormogeneous, Nan tlomogeneoys linear equations. )
Differential Calculus: Functions, contiriuity. and differentiability rules for differentiation,
Applications of differential caiculus. Including maxima and minima. Exact & Inexact
differentials with their Agplication to thermodynamics properties. Integral caleulus, basic
Rules for Integration, integration by parts, parlial fraction and substifulion. Reduction
-formulae, Appiieations ofintegral-caleulos. Functions of sevetal variablegs, 7 T T

UNIT-V

Elementary differential equations: Variables-Separable * and  Exacl First-order,
differential equation, homaogeneous, Exact and linear equation. Applications to Chermical
Kinetics, Secular Equilibrium quantum chemistry.

Permutation and Probability: Permutations and combinations, probability and probahility
thearem, probability curves, average, rool mean square and most probable errors,
examples from kinetic theory of gases. : -
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

. OR
SECTION- B
BIOLOGY FOR CHEMISTS
UNIT- IV
Cell Structure. and. Functmns Structure of prekaryonc and eutcaryatlc cells dntercellular
’ organeﬂes i thisir. flingtions: Companson of “Ptant i animal cellss Gvarview of
me{aballc proqesses— calabohsrn and anabollsm ) ATF’-- CFha -k at@‘gical Energy

systems Inimductlon to bio molecutes bUJEdmg blﬂcks afBze-macromnlccules
Carbohydrates: Conformation of mone-saccharides, strutrture and Tunt;tlmn Of lmportant
dervatives of monesaccharide. Like glyccmdes-{{eaxy sdgar miyomasitor A '
disaccharides and polysaccharides strilctiral. F‘Eﬂy ‘sacchandas celliivse: and+ cmtm_
Storaga polysaccharides starch and glycager: Cérbﬁmrdraie 0f gl}«en»}pmtéﬁ'u "and
glyeolipids. Rele of sugar in biclogical recognition: Blsod-giotip substarices:? Astoric Rbid,
Carbohydrate metabolism, Krebs cycle, Glycolysis, Glycogenesis agd Glycogenalysis,
Gluconéogenesis, pentase phosphate pathway.

UNIT-V :
Lipids: Fatty —agids, essential fally acids, structure and fumction . of triglycerals
glycerophospholipids, Sphingolipids cholesterol, bite acids, pms!aaglandms Jipoprofeins-
composition and fuhction role in atherosclerosis. Properties of. [:ptct aggregates miceltes
buayaps Ltpasa‘me.s and their -possible blologlcal funstmns, Bmlogmat membranes ﬂuzd
-mesa;c mod,ei af membrane spectra 1f£;UId metabousm B- Omdatmn af fﬂtty amds

pppitdes ﬁtmlnc Acid sequam:mg, secnndary stmcture of pmtems fomes respens&bie for
holding of secondary structure., o-fiefix, B-sheets super sedendary- stnicture, tripste-hetix
strusture of cellagen, Tertiary struéture of prefein folding. and domain structyre.
Quatemaryshucture Amirio Acid metabolism, degradation and blmsynthesls of Aiitio
acid. Sequence determination. Chemistry of Oxytocin and tryptophiane releasmg
hormones (TRH)

Mucigic Agid: Puring, Pyrimidine, bases of Mucleic acid, base pairing, via H-bonding,
structure of Ribo Nuclaic Acid {RNA) & D.N.A. deoxy ribonucleic acid, deuble helix model
of DNA and forees respensible for holding at chéemical and Enzymatic Hydrolysis of
Nucleic Acid. The Chemical bases of heredity, an overview of replication of DNA.
Transcrption, translationr and geonetic code, chemical synthesis of mono and
Trinucleosides.

Book Suggested for Spectroscopy :
1. Medern Spectroscopy - J.M. Haollas Hohnwiley.
2. Applied Electron Speclroscopy for Chemical Analysis Ed. H. Windowi and F.L. Ho
Willey interscience.
3. NMR, NQR, ESR and mosskaure spectroscopy in Inorganic chemistry :- RV, Parish,
EHis Harwood.
4. Physical Method in Chemistry - R.S. {rago, Saunders College.
5. Introduction to Malecular Spectrescopy - G.M. Barrow, Mograw Hill.
~ 6. Basic Principle of Spectroscopy- R. Chang Mcgraw Hill.
7. Theory and Application of Uv Spectroscopy H.H. Jaffe, and M. Qrchin, 1BH Oxford.
8. Introduction to Photo electron spectroscopy P.K. Ghosh John Wiley.
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9. Introduction to magnetic Rc,sonance A Carrington and A.D. Maclachalan Harper &

Row. Lo LT h
0. H.Kaur, Spectroscopy, Wl!ay '

Books: Mathematics:for. chemists:.: . ..;x 1.

1. The Chemistry Mathematics Book: EStemer Oxford Unwersﬂy Press

2, Mathamalies for Chemistry ~:Baggett: a‘nﬂ_\Sectchffe otagm@n

3. Mathematical preparai:omfarphysr ermjst Z

4. Chemical Mathematics = .M. H'ir._ ORGRTE

5. Applied Mathematics forPhysIEaE' ih ,”-'" Y

6. Basic Mathematics.for: Ghem:sts Tebb‘uttw:}ey

Books —Bmiogy for chemists

1.  Prnciples ofBrachemletry A dl l.;alamnger Wﬁrth Pubjlshers

2. Bimchemistry, L. Stiyer, W H.Freeman::
Bicehemistry, J. Bavid-: Rawn.;blﬁﬂ:f:" ey

3
4, Blgchemlsh'y Veet&‘»’ae' Q}lﬂWi:
9
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEMESTER [
LABORATORY COURSE - |
ORGANIC CHEMISTRY

1. Qualitative Analysis:-

Separation, Purification and ldentification of compounds of Binary Mixture, T.L.C. and

Colurnn chromatography. [.R. Specira may be used for furictienal group identification of
"~ compound by suitable derivatives prepara'tldn and’ determlnatmn of thPﬂ' melting points.
2, Organic Synthesis:-
Bromination - Prepration of p:Bromo Aniline frem’ Asetanilide.
Nitration - Prepration of p-Nitro Aniline from Acetanitide
Hofiman Bromide Reaction. Prepration of Anthranilic Acid from Pthallic anhydride.
Aldo!l Condensation - Dibenzal acetone from Bazaldplydp
Sandmeyer Reaction -

» o-Chloro Benzoic Acid from’ Anthranilic: Acict.
= p- Chloro toluene from Toiudine.
6. Friedal Craft Reaction - Benzoyi Pmplomc Acid from Succinic Anhydride and
Benzene.
7. Oxidation - Adipic Acid by Chromic Amd oxidatmn af cyclohexanoi
7. Diazotization:-
= Preparation of methyl orarge from Sulphanitic Amd
»  Phenyl Azo- 1. Naphthot from Aniline, -

8. Preparation of Acridone from N- Phenyl anthranitic acid.
9. Grignard's reaction: Synthesis of tripheny Imethanol fmm Benzmc achd

Note: Two stage preparatson F’reparatlc-n ‘of pure angd. cr]?staltme compound based
‘on any two of abave principals with-corformation ﬂﬁme1tlng pmnt— -
3. Quantitative Analysis:- o
1. Betermination of the percenage or nariber of Hydmxyl grosp in an organlc
compound by Acetylation method.
2. Estimation of Amines/Phendls usmg Bromate - E!romlde Soelution f or Acetylation
method.
Determination of equivalent- weight of carbexylic compound.
Estimation of carboxyl group by tritration /'silver salt-method.”
Eslimation of Carbonyl group by Hydrazone method
6. Estimation of Glycine by titration.
Instruction to Practical Examiners in Chemistry Semester -
1. The Board of Examiners; one external and one internal for each branch will meet to
decide the exercises and other matter in connection with the conduct of practical
axaminations

ok oW

S. No. Lab. Course {branch) © Max. Marks Duration
1. I- Organic Chemistry 100 5 hrs.
2. [i- Analytlcal Chemistry 100 '5 hrs,

2, The distribution of marks is as under. Marks of Ex-students are given in parenthéses.
(2) Qualitative Analysis of mixture containing twa Organic compounds 30 (40) marks

{b} Preparation 10 {15) marks
(c) Estimation 20 {25) marks
(d} Viva voice 20 {20) marks
(c} Sessional 20 {-) marks

Total-100 {100) marks
As far as possible all the exercises as laid down in the syllabus are set. The scale of
marking wilf be determined by examiners in accordance wiih (he nalure of exercises.
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SEMESTER SYLLABUS
M.Sc. CHEMISTRY

SEME,STERI
LABGRATEJRY COURSE Il
ANALYTICAL CHEMISTRY

SECTION- A

INSTRUMENTATION-AND COMPUTERS
1. Error Analysis § Statistical:data Analysis:- .

- Ermrors, types of errars, Minimization- of Efror, Staflstlcal freatmem for error an‘ﬂly%ﬁs
standard deviation, Relative standard dewailon Linear least sguare. Calibration of
volumetric apparatus burrettes. pipstte:;. standard flask, weight-box e,

2. Volumetric Analysis:-
Basic Principles, determination of tg and sappnification values of oil sample
determination of DO, COD, BOD, Hardness Uf water samples

3. Chromatography:-
Separation of Catlons. and- anions- by{A) Pa;aer Chramatography, (B) Column
Chromatography.

e

' S’EGTI'GN' B
4. pH Metry / Potentiomety /- Candyctometny fiteation :-
Determination of strength of acid etc.
5. Flame Photometry /. AASIFINCQ%&nmetF}! =

Determination of Cations ! ‘anions and’ meta; !ons eg Na K Ca:2+ 5042' NQ.,, Fe,

2:
Mo, Ni ,Cu, Zn etc.
6. Spectro Photometry :- '
Verification of Beer - Lambert Law. Molar. Absorplivity calcutation, - Plotting.-.graph to

" obtain I"max etc. effect: ﬂf pH |n aqueoﬁaﬁﬂlaured s}ﬁ‘atem De{ermlnatzon mf metat ions
€g. Fe, Cu, Zn, Ph gfc

7. Nephelometry { Turbldlmetry Determsnatgun of ch[onne smiphate phosphate turbidity
efc.

8. Application of Computer in. Chemlstry As Specired e Theary paper in. sectlon E{A)

For Lab, Course -Ii (Anaiylzcal Chem:stry}

{2jTwo practical exercise (one fr@m sach section) 60 (80) marks
{atleast one of these will be hased.an instrumental analys'ls) _ .

{b) Viva voice R 20 (20) marks

{c) Sessional o 20 (-) marks

Total- 100 (100) marks
As Tar as possible all the exercises as Iau:l down.in the syllabus are set. The scale of
marking will be determined by examiners i acmrdance with the nature of exercises.
Sesstanal marks will be awarded by Extemal E:-cammer in consultation with the mtemal
.. Examiner . - R s e L s e
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