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(Advanced Spec{roscoPY-I)

Full Marks : 50 Trne : Two Hours

The Jigures in the margin indicate full marks.

Candidates are required to Sive their answers

in their own words as fo os practicable.

GrouP - A

AnsweranyPzrquestions: 2x4:8

l. In addition to the use of microwave radiation, it is

essential to apply external magnaic field for recording

EPR sp€c'tntm of a sample. Comment on it

2. What do you mean by "X-band frequency" and

'Q-btrtd fEquEnct'' in ESR speccoscopy? What are the

in using'Qbad fre$mc/?

3. Calculale the g llalrrc of an unkrpwn radical sttows ESR

line at 1.301 T in a spectromcter oPerating at

39.41 Gllz- (Given p = 9.27 xl0-z41f-t).

4. Whd do 1ou mean by "adiabatic icniz*ion cnergi' Ed
'\rcrtical ionizdion €rErg/?
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5. What is Et,"e &la:rcd emission? Gve otample

6. Show tlEt tlE rate of the primary photoptrynical pocess

(o<citation) is equal to the intensity (Q of the radiation

absorbed by the molecule.

GIuup- B

Answernylourquestions : 4x4=16

7. What is meant by the static and dynamic querrching of
fluorescence? How do you differentiate between the

static and dyrunic qrrrching of fluorescerrce? 2+2

8. What is meant by steady state and time resolved

fluorescence AectoscoplP Give scherratic diagram of
the instnrment for each of the srcady state and time

resolved flrnrescence spechoscopy. l+3

9. What is P-type delayed emission? Give examPle. Write

down the mecbanisic asp€ct to explain P-t)"e d€layed

enrissixr I +3

10. When the irradiation of malonic acid is done with
X-ray, two products arc ottained whose ESR spec{run

consists of a dominant doublet and a weak tripla.
Identi-S tre p,mdtrts. 4

ll. Whd do ),ou rp'r by "mo field spliring"? Edain tE
app€arance of thee lines of difrerent irnensities in the

ESR specurmr of ryllfialene diradical. 4

12. Considering hypcrfine coupling with coppc(tr) and

nitrogen nucleus predict the ESR spoctnrm of bis-

salicylaldimine Cr{tr) wnPlo<. 4



13. (a)

(b)

14. (a)

o)

(c)

(3)
Gmup-C

Answeranytnuquestions: 8x2=16

Explain the photoelechon spectrum of hydrogen

molecule.

Showing "crystal field spliuing" and weak "zero'

field spliuing" pedict ttre expected EPR spectrurn

of octahedral C(Itr) complex. 4+4

Explain the appearupe of two lines in ttre aomic

photoelecfon spectun of Ar.

Predict the intensity disribution in ttre hyperfine

Iines of the ESR spectum of [Nf!] radical.

Photoelectron spectrum of molecular nitrogen

exhibits three vibrationally structured photo-

ionizations at about 15.6, 17.0 and 18.8 eV and

a detail of ttre spectrurn is given below. Prcdid ttrc

nature of different molecular orbitals of N,
molecule. (Vibrational fiequency for the ground

state of N, is 2345 cmr).

2+2+4
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Ionization
at 15.6 eV

Ionization at
17.0 eV

Ionization
at 18.8 eV

Most intense
peak

adiabatic
Ionization

vertical
Ionization
(v=0tov=l)

adiabatic
Ionization

Vibrational
spscing

2150 cm-l l8l0 cm-l 2390 cm-l

v-31/33 . 100
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15. Writ€ down the steps involved and the mrc of each step

for the biomolecular photophysical processes. Deduce

Stern-lr'obner equaim- How do 1ou obtain Senr-Volmer

qrrrrching constant (rKJ ttsing half qmching method?

2+4+2

16. Whd is meant by twist€d intramolectlar charge transfer

(TICT) emission? Give example. Write down the

clraracteristics of TICT ernission. Explain the efrect of
polrity of th€ medirm on TICT ernission 2+2+4

Intcmel Ascegment : l0 marks


