


Graduate Texts in

Physics

Series Editors:

R. Stephen Berry
Joseph L. Birman
Mark P. Silverman
H. Eugene Stanley
Mikhail Voloshin

Springer
Ntk
i
i
o
T ong
oo

i

s
S
e



i s il f ek



Roger G. Newton

Quantum Physics

A Text for Graduate Students

Wilh 27 Figues




e mwm




o Danie,

i the hope hat e Lo, will row ap o ove scicnee



P



Preface

i :«"‘ml'r:'--mm i m.« », ». s -m

E il e e
SR



bt e B et £ e
ki u“"wﬂ“.;i:m"'"m_';‘f i v

Pt Ok g 6
S S

‘?

ey o e A o e
R EL A S

et :.‘.'.:6: s 4:(1: e

L_L.’.mwm o R, v



Contents

* P o

P —

et mane



ey e

,.“ni.‘—.m. g i




e =

L



Tt o

o M.c».;:ﬂ.‘a:?"'““"’“' F
B :“““M‘n“tmk —— W
IR — an

g i
i E



D11 Lo s w

38 syzzrzssasy



P



Part

Physics



P



1

Quantum Basics: Statics

11 States ond Dymnical Viabes

e wum‘: L.‘, ul-mm o

oA




FR—

e E

o o
ey s 1
e i i

5, bt ey

o -

i ‘.m:_“.wm.“_‘
m- »..m_: G ‘m ..-Nm _m‘.‘.w.ﬂ. nuiwmﬂmll




1St O V3




FRE—

DI
ey o
R
_«_ﬂ‘uuo..-m.,mm et i

ot D T




T

R I

IRy —




iy w
e ST S
et dniatn

vy AR P Tryen]
B e s b
L S

T S T

s -
EEEnTEe e




ot ol e e 10
b e i,

R

= furcnns o

.m... ety i Jm..._ o MT.;‘...\ T
e L L

0
D it el A bt

e e e T T
i o AV b o3 i

T T L L e

g i 0 b o s o b
L T S

ek ik
e e T




PR —

P b € i bl 2

e e

SOV
e e b £ Wies s
S

T Ve

-t

an

T vansts u,.m.,.w w mm

i
R Sk 8 s
A I LR



e s e

122 s
e eyt e g ot
T T T

s - o

Lo mos s, an



FR—

i (B () e o S
E R T T
P ]

oy




185 Erpctaion e nd sosnce
T i i T i




[ER—

13 Mised Stten

uy..mm- \n .m.. A.m—.. e b:;.::-’WM




o e ».,-.mmm..?»l
S R AR



s .u.- ) et

oo am
e B 3




e W b o € e e L
P e P

o TR IR

Fibrinorant - §Jf_tositmnran

i 4 s s
"

it st febait s ATl




FR—

ST R T e
-t am
awxmﬂ_’w B
b e

5

e e o
T e g eV

14 Repreentations




[T
B
e T ]
ol
i

e am

s s oo T i 19
A T TR T

[

(020003, T 12 e iy o
e ey AR

w1 €= 0w - Siewiam - Siariam
o

- .

pr—
11 i

X0 - B = XU 5 A A4,

R T e T
ey e ot i i
R

XYL XV - AN,




R—
mmw.m.m..,,‘...w..‘, S—

e ;)v i mw.m e A%

e it
=

- fann
[T —
e

A AR [ W
= fara s

e m...m..";-::."

T ik T
L e




T e e T

i = =0

e L) e i




R —
IR ——
Jevata- am

S ) ). o 4 e i

ey e
T T T S
T T

g

e o ™



e

b e i

.n.:.;...lw...mmw‘ e o ey

e
T w;»‘ru el




e e eEE
P N RS
;Imixlm—:ur‘mum;u:;v»wwmm.m
R

W B0e S a0

142 et vyt

s oo
B e o e

SR e T

LT

o= farmin o




[ ——
o gt kv
@ f i

et
i o T i b

5 The e mpeciation
[ e ——

o o wosne o
e s
T S T




ERE——
D L L T ST r————y

P
ot
bnre o 0

SR T
L e
B - o

w an
O e
S e 0 i,




[ ——
R T——

.
RS e e
A

o o
Wbt 0 = 500 = O - -
pro

o= . aw
FoT—
oo
st ol i it
T S

S T
e e
N

04 S AT

e w———

. /mmw o
i e A
L P N
- [t nauen on - [ 4sior.




FRET—

T b (e
e

=, o

0= @)= Do) o
s e oo o e

nen-sre, wosm-a o

L
i i o W
S e
it e 4 ol
ik e
o A ™




1 ki

s e 0,040

-m«’“"'».u"ﬁ"' LI;I.";‘” . "

= O ™

i K, b i e n::"::« -

15 Tadanaie Tocy

o e -




-

8- iAoz, a

2 i am
it o ity ol b i (9
- A A = Ui =

": g ”Lt.:“".!ﬂ:‘.’i’l"m e et

o) s
) et gt i o S e i bt

B

JUR P —

A, aa




1w, i fa

o

e e b« s

1a1- funaureians oo
[ ——
e

L

BN ey
- /‘“m-m.wm o, s




BRI
e
o i et ety

gt ""m.."..»..w..m"i?“" a—

IO s N

o e e
T et et
Y P /,..u.w?.
i

i

= B ) 2 o

PSR P P g

et s e gt
e
e

= =y am



o )= o

o
-
- o) = it = u-wmw' .
B = G et T D,
b+ 0 N )



PRI
16 Problms und Exercies
B e (10 i o b
€ o e
L

i ey
m,f_rxmm.y.._.m.w =i

e

e-apen w.vm‘,vr‘«.;"




2

Quantum Basies: Dynamics

21 Time Dependonce and Con
4".4.,M.m.,.—.4um. e 'mw,.;'%’i‘."."&":"'




ERETe—

P

0, o,

R e —
B

ol

- s v,

" ke 547 l'mw.
itk




T

. /‘"mm an

)t s o, s e
SIS BT
ety b o b

b i
oY T

e L ) s e
SR e
i

N X [ o

b e X

B it
o T L



FRETe—

o e 51 bl 1
etk ey

250 e s ot o

[ /‘«muu.w-rw-wn o

R oT—

e e ke B gl i
RSN

i o gt ot

[ T




».
m..,. e e o o f e, o 1

P T

TR N:m;“ e

an
e X by, 13 2
- S



FET—

P R

e e e rar
e e i, e
e

= an

i Eepuvl, w2 o o s o i
il Mbm i e L

e an
o i

T am
. Forow an

e
[

i e T e
b R S L

=0 am




-

e T
L B
e

i T i s i b

Eh

214 i st

T T e T
e e

et




ERETTewar—
[
e f. ey wa

3:. ..n_.:;.v..n .‘.‘.m 12") ¢ m' ]

[P A, s
ot 1 bt

Ty .w.‘..._ iy il i

oneaimn o




1T Do ot Cmstn e

e e, e i o

e T
[ E—— an

R o
T




EREETerar——

: ,w-hvwh—m.

an

T

rs-ons an
et et 4t i
(‘.: R, an

ST, .m":."
Frrt i e

P—
i g,




B TR ——
f

- s

e T o
T i S e e, T
i R e R

22 Systems of Partices

R e

i s
[ ———

by



EREETear—

weva s
TR

R TR T

et st i

B bty
oo

ot i e T N e

i e 13 0 e o




e 1 e S s 039

™

o e s e S G
e e

sgran-[fmevalsan o

Rl s i et 02 0

o

Dl e 1 i e ot 07

van.

S e ——
[ R
[T,

I R



ERETTer—

s it e i
frvimimmiapiadare O
-:::-vvma SIS
R -

s

e

- Tesea




D - e, i
e
PRSP, aw

i o o o o
s . o e s
e I
=T

o

b ) e e b s i, T
i kg

Bk “
e e o

0= Fonin
O ——

2= oo oo

»/ PTR——
P T —
ek




ERETe—

[ ——

G- s, o
Ayl Tl (‘.«:w T

Sk i e,
e ;::::7::;&.:..::::::;;

o )




e-as-l am
ot (1)t e i e o G
o s

S

T,

- S,
-
g fason
S

i




ERET—

i Mﬁ) ™

Tt o e i ity o
T S b T

R T
7, e

A LA T
w-w:’-ﬂﬁ; AT SpEs sEReTE

o s e ot o 1)~ ) -
A e




St

TR B
A R e

20 Pl
PTE——

..:mn»..-u..m.wmm.ﬁ.«u.‘-..E‘"m.Til.m.mm
e gt W ke byttt

L forcmm g, s




LREE——
P ———
e oo G g ave
s S
ot

\’“’.‘"‘ R

(et s

et u!»... i h.:'.-:."‘ 'lm»y" —"w*".:'"'"

HE s faem am

B e w




e bl s el b

cottee S Bon v am

T ok e g

e aa

e T ——
g}

e R g < e 90




ERE——
f T ey p———
Ba - am

BRSO 0 BOI@ B o

W -0 ARl e

e )
et i 4 S

R,
e [ttt s,

e
”'W. o o
P —

W o

Tty s i ,:y. i



i i e e, o b, | ot

o E e am
1 et

e am

T S _‘ e
i e L WA

B G- o
CiasEm o (HEAPEN B, o
s W s s



Py r———

[T ——




[T e — —
[

R
el et e e e g 2
b S
5 -
PR

e
e “Tv*m'm

[ -
ey

T o T o
o A




FRET—
132 T e
o i b £ o ot £

e, an

b e

ERR am
i e Tt i b i
i [Tt

e

Sttt

e o et




S et o e

R o R, 3 fr 58
T R — a—-

B -1,

Ber-—ai-ns o

w"&.TZ'.‘n:., 1m- 5 'T.a":m., o i »4\ i




ERETe—
et b B 0 e

Kot Re o

sty o e 0 el B
fers

= D am

B wmRt Sty e

[ )

L

ot L8 e et 4

P
S RY B S—————r—
i

ot shen av

[T R ———
b=, ™

o
S




i s e s e i
I SR

Iy Y
- Jernainn [au T

g e

i e A
sy a awn

g £ gyt sl
T
S M




LR——

e e € 841t

[

M- o

B L U
.N-.m...mn,.'f v

i o ot Yo T
R

PRy

P T ——
v




b e 0 o
i R
it L0 s
et

= Ao a.m

24 Comonical e Gouge Trastormations

oy e it

_— -

B =
A
LD i e et T

U
ol

et vt

o= S

P e R R T



FRETe—

muw...‘.m_‘.__mmw B

- (o) . "
e e i

o2 s
L 8t e ot 5~




s ion,

copx n
b b b 1)
g e

-1 5 R -
e i

o () (-

i i e,




LRETe—
25 Problms und Exercies
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“The Sehrodinger Equation in One
Dimension
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One- and Two-Particle Systems in
Three Dimensions

41 T Particles
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42 Potentals with Splesical Symerty
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51 The Anglar-Momentum Operator
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