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A Study on two Invariance Principles in Quantum Mechanics

Hong Sung-rak. Park Gyoo-eun.Kim Kun-ho

Summary

There are some invariance principles in quantum mechanics. They are space translation inva-

Tiance,

space rotation invariance, time reversal invariance,

Galilean invariance and charge

conjugation. Among them, the space translation invariance and space rotation invariance are
especially important. in this paper we sought the unitary operators governing the two abcve

mentioned
linear momentum and angular rmomentum.
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1. Space Translation Invariance
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1. Space Rotatioﬁ Invariance

BT HEN A HMEGTR T (1-HDdez RA .

5]+ Schrodinger FBX 2 =T Mol o dlo
|’ ()>=RE, HI¥E©> @2-D
= Bsle ZMEWY K7l sk oA o] Vector
ART V(REs"d X, P, L, S)o| Wik E kM
o2 g1 B e A& gt EE o
o o] Wid RE v (De
YOI EN=YOIvE)D 2—-2)
YOIV O)=REFLY I VW)
=(WOIREIMIYE))> (@2-3)
% WEM ok 3tk R(EA7F unitary MU Fehol 3)
2=
Rt(, §) VR, 8) =Rae(V) )]
7} 2. fold s Q3 Q9 FHo MMl BE
R*(f, @)(RT(E, §.) VR, §.) IR, 82D
=(R(f, §ORCH, 81T VIR, AR, §2))
=R*#, 0. +6:) VR, 8. +62)

7t Ha w4
R(&, §OR(E, §:)=R(#, 8, +6:) 2—6)

olth. Ry il w=td —mike] A44ddel R@E M
< EEHAT [ A Fol= Fob. C—6)A W
giEe oAl mEUNS HEMo =Y HREMC A
Re Mm¢ #HELS. fidl A4 = mES BN
+ T3E A% e 804 WY —KEUs

RCA, 8)=1 — 4808 -] @7
2 ¥z, 234 R(f, 07 Unitaryel=z J(Ji, Jy,
Jo Hermitian MATUE ¢ 4+ ek oA

R+VR)=(14+ -+ 0311 Vil-—-e03 - 1)
VAT 8 5 mlh V)

=V;+80HxV);

=V;+&8 kZ:m €kmNk Vi 2-8)

o] Hed 714 €une TBEXHFEL Rl 3 I
Levi Civita B&oict. &
€= [ 1 {, j, k:cyclic)
| -1 (i, j, k:anticyclic) -9
Jisk Vector BT BRF Vi Abolo] MR
@284z Ve,

(Ji, Vil=ih E: €ijk Vi 2—-10)

A ol FAsH o< MR/ #Hd.

{(Ji, 1), Vil =ih 2 €jmUUm Vi) (2—1D)
28l V7t 1919 Vector A FolE=m
(Ji, Ji)=ik § €ijx Ji 2-12)

3714 Jige VectorBATFY maEelch. =eiA
Jiot 2mEpE BHTFHE A—3 ZMMEKES MR
gt ag=z 4 L& A= ¥ AkAd o
& 6 ARG Hlol A

R = B8 a- L g rfwe-13
i -
= e'—h—L - fif

£ 24 F g vt Q349 Schradinger
HEXY M ¢ W @C—DAY v(t)= Schrodinger
HBAe M7t ®ct: Hamiltonian Holl o & $6#Fe-
pEstr] A8 A—D49 kwdl Re HFRAAA n=h

(R H(P, XORIR|W (t)>=ihd—1-

RIw(t)>
74 RR=I7} At a8

@14

— 207 —



4/« % 3

R H(P, XDR*=H(P, XD
EE

(2-15)

(R,H)=0 (2—16)
ol 5o HMBERTRESS WESJLE ¢ 4
At

V. %% 3! Wi

+EA€ A-2D4el A 78 HETF U@ (2—13)
Aol A 73 RA, 0 7} 22 ZMBRTEs ZMEK
Aol olert: AL MY

a2 (1-20435 216444 27 BEHEER
FREL mER RERE MM BEs <. B
ML A8 —kTabe AR, winst energy
BIA#E Ed 43l He Bamtcid ZMBRTS
dl &t w(x+eoOx 7o energy<l &3t EHHK
Kol e} =izl

Schriodinger F@%e
H¥(x)=Ew(x)
H¥(x+e)=Ew(x+¢)

el ¥4 BHE Heshd

W(xe)=W(x)+e ?l Pw(x)
7} BBz uey

Hw(x)+e -fi‘—HP\l'(x) = E‘l’(x)-'-GTl

PEV(x)=HW¥(x)+¢ % PHW(x)

olth. Bt thE HFo 2t

(P,H)=0
o] SRz R AMES HMBRE) ke HEm
. e Koz $3E(2—16)44 4

(L, H)=0
€ ¢ 4 v olA¢ EWFM Hamiltoniand)
W3 mERke REFREE T Ro|d).

BlEA $2E ZUBEs EMCl M3 RATE

oA o] E HAFHER HFEFE ook M
ETFde ¢ 4+ sl

V. ¥

BFHBA e B7HH FBER) ded 1R B
MENTE, ZUESTS, RERETE, Galilean
H o7l FHEARERHR S 3o

o] Foll A ZUBRTES ZUEHTE L KT HE
of A AT EEHS 2+ Aol KRXAAE &
ol A HIY TEBHARE Tod T+ de fHE
HATE bz KREDES AEAHE) FEIS
Bostg .

References

Anderson, 1971. Modzrn physics and quan-
tum mechnics. W. B. Saunders Co.
254,

Chern, B. 1966. Invariance principles in
classical and quantum mechanics. Rev
Mod. Phys. 254,

Dam, H. V. and E.P.Wigner. 1966. Invari-
ag;e principle. Rev. Mod. Phys. 37:
5

Kemmer, N., J.C. Polkinghorne and D. L.

Pursey. 1959. Invariance in elemenia-
ry particle physics. Rept. Prog.Phys.
22:336.

Tinkham, M. 1964. Group theory and quan-
tum mechanics. McGraw-Hill Book Co.
95.

Wigner, E. P, Group theory and its app-
lication to the quantum mechanics of
atomic spectra. Academic Press Inc.,
New York, Chaps. 26.

— 208 —



	Summary
	I. 서론
	II. Space Translation Invariance
	III. Space Rotation Invariance
	IV. 결론 및 논의
	V. 적요
	<References>

