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[0 O This book is primarily intended to accompany an undergraduate coursein atomic physicst It Covers the core
material and a selection of more advanced topics that illustrate current research in this field(1 The firstsix chapters
describe the basic principles of atomic structured startingin Chapter 1 with a review of the classical ideas

O Inexritably the dis] cussion of the structure of hydrogen and helium in these early chaptershas considerable
overlap with introductory quantum mechanics coursest] but an understanding of these simple systems provides
the basis for thetreatment of more complex atoms in later chaptersC] Chapter 7 on theinteraction of radiation with
atoms marks the transition between theearlier chapters on structure and the second half of the book which COY

(1 ers laser spectroscopyl] laser coolingl] Bose-Einstein condensation of dil] 1ute atomic vapours[] matter-wave
interferometry and ion trapping[] Theexciting new developments in laser cooling and trapping of atoms
andBose-Einstein condensation led to Nobel prizes in 1997 and 200101 respec tively[] Some of the other selected
topics show the incredible precisionthat has been achiexred by measurements in atomic physics experimentst] This
theme iS taken up in the final chapter that looks at quantum infor(J mation processing from an atomic physics
perspective[] the techniquesdexeloped for precision measurements on atoms and ions give exquisitecontrol over
these quantum systems and enable elegant new ideas fromquantum computation to be implemented(] The book
assumes a knowledge of quantum mechanics equivalent to anintroductory university courseJ eJ gJ the solution
of the SchrSdinger equa-tion in three dimensions and perturbation theory[] This initial knowledgewill be
reinforced by many examples in this book[ topics generally re[] garded as difficult at the undergraduate level are
explained in some del taill] e[] gJ degenerate perturbation theory[d The hierarchical structure ofatoms is well
described by perturbation theory since the difierent layersof structure within atoms have considerably dilrerent
energies associatedwith them[ and this iS reflected in the names of the grossC] fine and hyper( fine structuresC] In
the early chapters of this book [ atomic physics mayappear to be simply applied quantum mechanics] iC] e[] we
write down theHamiltonian for a given interaction and solve the SchrSdinger equation.

Page 2



0000 O, tushu007.com
<O QO00d0oods>>

goon

gobbobbbuodggooobobob® oo bbobbboooooobobobbbodaog
gobbobbbuoggooobbbbboooooobobbbbdooooobobobobboagg
gobbobbuoooogoobobbodou-ggobobobbouooooobbobood
gooooooo
gobboobbbuodgoguobobobbuodoodobobobobooooooobobboougya
gobooboodd

gobobobbbuoooooobobbodadgo

00000000000 DO0ODODOODOodchristopher Footd

Page 3



0000 0O, tushu007.com
<O gdogdn>>

good

100000001100120000013Bohr001400000O15Moseleyd 00016000017
O000AO0O0O0OBOO18Zeemand 0181 ZeemanO0 D 0 OO0 DO190 0000000200021
Schrodingerd] 0 2110000002120 0000022002210 00022206 0002230
02300002310 000023200000000023300000000234Larabd 02350
000000000000 0003000310000003200000003821000003.22
0000000330 0000000033.100332000000003330000000000
00000400041 00000000420000043000004.4Schrédingerd 0000
04410004500-00000000000460000000046100000000000O
OOoD00oOooOs5L-sO0o0os1ls0d0oooooos2j-jooos3donoooonoooooon
O0054L-SO00000O000ObL5Zeeman0 0560000000006 0000000000
06l100000611s000000006.120000006132000000006.1400000
0000000062000 006210000622000062300000000006.3Zeemand
00000006320 000 Zeemand0 0 0B>A63.300 0000064000000 006.4.100
00064200 000000007M00000O000O0007100000711400000007.1.2
0000720000B007300000000007310000002007.3.2Blochdd OO Bloch
O074Ramsey0 0750 000751000000007520jBlochOO76000007.610000
O00762000076300007700Stark000000O07800000007900000000O0
080 DopplerC 0O 081000ODopplerD 0820000083000 00MO83.10000000O0O
08320 0000000000840 00008500000008510000000852000
08530 0000000009000 000MO91000920000092100000300000
0931Doppler 0000940000500 00096000OMO9.6.1000009.7 Sisyphus [0 [
[19.7.1 0 09.7.2 Sisyphus [0 9.7.3 Sisyphustd 0 O O O O [0 9.8 Ramand [0 9.8.1 RamanJ [0 00 0 O O
0982Raman0 0990000010000 01000000000O0OBose-EinsteinCd 010100000
01020001021 00001022000 0103000 O10.4Bose-Einsteind0 01050000000

0 Bose-Einstein(] 0 10.5.1 0 O O O 10.6 O O Bose-Einsteind 0 0 10.7BoseC O 0 O O O 0 10.7.1 0O
01072000 010.7.3Bose-Einstein0 D 000010740 0001100001200 01300000
OAOOOODAlIO00O000O0O0A200000C000O000O000O0BOOOOOOOOCOOO
O000DOOO00OO0OD0O0O0OOERamand O0O0O00OOO0OEBIRamaNOOE2000000O0OF
Bose-EinsteinD D O 0 OO0 O0OO0OFR1IO0O00O0OO0OF.2Bose-Einsteind OF.210000

O Bose-Einstein0 D OO0 OO OO

Page 4



0000 O, tushu007.com
<O QO00d0oods>>

goon

gobbbobbuooooooobbbbtbdoo-ggobobobobbooooooobbobood

goobooooo
gobbobbbuodgooobobobbuodoogobobobbooooooobobboougg

goon
gobbobbougooobbobobodaddg

Page 5



0000 O, tushu007.com
<O QO00d0oods>>

goon
gobboooboupbDFODODDODOOOO0O0O0OO0OOOODOOO

0000000 :http://www.tushu007.com

Page 6



