NOVEMBER/DECEMBER 2019

BPH52 — ATOMIC PHYSICS AND
SPECTROSCOPY

Time : Three hours Maximum : 75 marks
SECTION A — (10 x 2 = 20 marks)
Answer ALL questions.

Each question carries equal marks.

1.  What are positive rays?

GriToeny GHTHET erammred erevian?

2 Mention the limitations of Aston’s mass
spectrograph.
gpeoLen Blawp Blmwrae cuamyaluier eurbysemerd
GPUEEs

3.  Write the electronic configuration of potassium

which has 19 electrons.
19  eaQesigreamser Qamem.  QumiLrflwgder
aUlesLrralls s LaLlolienL erps)s.

4. What do you understand by spatial quantisation?
Ceuafll dlemseurésn upd Beli yfps OQsram g
GTOTEN?
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10.

What is the difference between excitation and
ionisation potentials?

dlemefiss Lopmd waflwrss WlatanT(Lpaashiesermésie Cu
e_arer eflgSlwimeid eramen?

What is normal transverse Zeeman effect?

Quey GnéEdeu_ G fwer slaera| aramme areen?
What is the function of monochromator in Raman
spectrometer?

@Qurmwer Hlenpwrerewraflufe Hpbusduiar GQewud
Wi ? :

Give the wavelength region of infra red
spectroscopy.

2is&sleutiy Binwraoullueea same Fart LGHaws
B([H&.

What is population inversion?

S WIHESTEMNS HMOHPTESLD GTEDHITE 6TET6n?

What is the primary function of optical resonator?

ol gsdleansauraflear apseentos Qewie wrg?
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13.

14.

(a)

(b)

(a)

(b)

Calculate the wavelength difference between
the two component lines which are observed
in the normal Zeeman effect when a
magnetic field of 0.4 weber/m? is applied.
Specific charge of an electron

= 1.76 x10''Ckg™" and A =60004 .

0.4 weber/m? smpsuL@b  GQsr@ssliLE D
Gung), @uwiey Foer alleanerelev el e
Qm ep eflsessdlenGu oarer sanaber
elsglunegeonss samsdHs. aCosl rraflar sen
WlenGeorm’ L th =1.76 x 10" Chg ™ ophmib

A =60004 |

Or

State and explain Larmor’s theorem.

erofen Capméslenans sl o ard@s.

Give the quantum theory of Raman effect.

@lrmosn eflenerellen @euneiriib Glsreransemus
g‘;@ﬂi.

Or

Describe the rotational spectrum of a rigid
diatomic molecule.

georio Frremi ppodaaflear swndl Hnwramaeu
affleur.
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15.

16.

147

18.

()  Explain the four evel pumping scheme with
suitable diagram.
prene Blave Gleml Sl s Qunmssore
UL §gILan &l eré@s.

) O-

(b) Write a note on :ke applications of laser in
industry and medicine.
Qgmflpsrensy  LP@IE  wEHSHeEs  ga@pula
Gevaler LiwiaTear Lt FHLQupas.
SECTION C — (3 x 10 = 30 marks)

Answer any THRZE questions.

Each question carzies equal marks

Describe the Dunningfen’s method of measuring
e/m of an electron.

erlasipraflar e/m- g seriugpsrar LerefiLer
apammaniu efaurfl.

Explain the various quaatam numbers a35001dted
with vector atom model. -

CaisLi ogwrdfly s Csmmymw uaCaum

GEUTGRTL LD GTaiTseneT cllor&E@s

Explain the anomalous Zeeman effect using spin

of the electron.

erleslgraflen spnHélanii vwetu®sE el
e aflaneraneu elemé s,
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19.

20.

Deseribe the diatcmic vibrating rotator. Draw the
rotational energy lzv=ls of the vibrational states
v=0 and wv=1 and vibrational-rotational
transitions of a diztomic molecule.

. mram iflieymd &l élafl. v=0 wHpb v=1

@dliiemd  HloassTidr spnfl ohpd Wl hisar
LHmb @ ey pessaflar  oidia-awpns
DT DM BIEERET GUEH[TE

Describe the construczion and working of ND:YAG
laser.

ND:YAG Gavel e &L ol whmib Gewene eflaufl,
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12.

(a)

(b)

(a)

(b)

SECTION B — (5 x 5 = 25 marks)
Answer ALL questions.

Each question carries equal marks.

- Describe the experimental arrangement of

Thompson’s parabola method to determine
the charge to mass ratio of positive ions.

Cpit waisetlar Wargmn L Hep 18ssam56
s Hlaughanar smbsaflen Lyaumenu panpullen
Cengenan siemwlienL efleud.

Or

Discuss the motion of a charged particle in a
uniform magnetic field.

Syrar  STHE USHL @  WergmLiul L
ggefler @ussgmg elleurd.
Describe the fine structure of sodium D lines.

Gamgwib D eufleaten meimr jenwiienu efleurl.

Or

Obtain an expression for the magnetic dipole

moment due to the orbital motion of the
electron.

RI0) eredlgrefler &M em‘_l_uu'rrmres
Qussgdlamer e aTLT@GD &MHS GmEpaen
Fmuysdnaysener Camameuamull Gugs.
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