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2 A BEle WE [y>& Fote #Aet =d¥ Qv 1 =g
ste Wl Ee A QF Fotel 24T eYde 4T
s I RS 19 afrgke] Al At HeES
E AR ARG 3@ Abee] oW SA#e HEAE I A= AH
(A8}t Fo = ZFHN) e BA eiA AAHET

% Prob(wm(Q=gly) = [<qly>F. 4714 <gly>E HE |g>9 [y>o W)
Aotk |g>= v Q4 e oy I MfEe golth v Q=
2% Qoll t&ste o 2WE uHsfolTh
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Aol AErk gebd Rolth thAl Bel AEZ HEABL SAsE A
Zolt.

2o Al ool 718y >2 wekE Aolth 9714 ly>of fy >
& WE 309 ALEAY AL READS 9 To) gt o] Wy F
2 WA} v ST AR sEE AL o W % u 714 (basis)

oW, |z ZJHAA B [y>7h G AMeA &y >E HA ek
7ol AR o] we Rl MR e, 2 @ %a%t Qe s
st ) QE e ) Q 2 We ol

Ade) R FL HFOIE A AT 13 AUZ Yo} 9L
79 & Ade Yot FAHOE Bee 8T

VA

N

o

(1) o7 Belel ZAg 29ELL B2 ARolE HAA g
(2) @ Ae] By HBE B HFE WA Sherk

oA ()3 (D Eo) AAAAE FASE HAT Bttt o] AHL T
B 55 AR 028 27U o|F A5E @ 448 AN
Qokg WE] B guA glol £oE AAATD 2dsA 21E v,

A =28 AT AR FHS2 450 9A w3

A dug s ves FE AF gly>= #E (> [y>9 WH ol
o o] WHo] EeAA ¢ AR HAXE HIANIE AL FUEE
Hgtole} 3tk (2)8 ks 29 vhE § et diANES e
Hgolojok gth2d) fFUE WS WEolUls WS vHlEA, £4 &
B ()& FA0E FHaE: Q 'lg "> = ¢lg "> )E FHOoE RHFW:

[<gly>" = I<q "y ">F G714 lg>st lg "> A2 sk Q "9 n{3

Holx, g= [g>9 afgkolth 4 (D& %e Ano] o AH9

Aok wel zteFsiAT AFdAT WA QO LR ¢ Q "o LA

q = T4 2YUF QY FAUEYH ¢ THed #Eo WAZHET)

T g o 3 Zopop At oz ufE BAA Qlg> = dlg>= =0

v Q lg "> =q lg ">Z 8:AA € dd), J2& SN d& =

A%k g "= g% Zotop Ak dust o wHHHA A=Y HHE 2

st HETE [g>ollA g " >2 AT a9 A 2 FE 2dske vt

M QAAM @ "2 @eot ui# 7] wjEo|t.
D A2 BE p>E v >E SIS S v > = U>E

=
i
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ES
rlr



HEAE 0l U2 s 24 o FEEEL T AdgHE ] YA <¢
y>E < ‘ly “>E WEAZD Aotk HEEF uis) U] Fuk uk)
U's =98k, Ao <o’ | = <olU" otk & <" |y "> = <olU" Ul
y>olth, B UU' = U'U = & BE3E <ply> = <¢ [y >S5 gt
28 oty yU' = U' U = IZ 923 Wae FUeke st o
g ojdl WEe 8 WXL nEFIT Yy Ao 9 <gly> =
g wsto|th. thA o) T

<o ly >E . g

Aege) o == & AZe nzst wae fuee Wl
AF RS U o3 BelF Qol tgsie M) @ Q= W
e A7t Qo A g > WsET

olAl 4 (W& =
Q 'Ulg> = qU Ulg>& 4=t 9 >
E 5o A AP A% U= Q-UQ 'UE @
g B8 Q= UQU otk matH B Qo tfgs
AF FEEE Ul sA UQU = BEHh

olA HEAY x HEE o|FAA, BYAY x5 AA
olFA7IE &4 ¥WE UE AZs) A ©d =4
>t Ul@lx> = Ixta>olth. §7 W3 A=E Jludte WE av B
S AFHE o /M F Stk T3 HA E e ASd anE olEAlT
I, I gFd aE olsAe &4 ¥ UwUa)oltt. 1A
Ua)Ula)lx> = Ulel{Ua)lx>} = Umlxta> = I|xtata> =
Ulaita)lx>. WA Ulaita) = Ula)Ular). 531 Ula) = Ub)Ula-b).
E [ = UW0) = UbU-bo7l & U-b) = Ub) ' = Ub)'. o4
HAAEC] 499 Ao sl dHsty] HA Ulwe a3 22
£ Fslok do. JHF JE2nE v Kol it Ula) = expliKa).
8714 expe AFEFola, iv V-1oth

olAl Ele e 2L & HE nE =Yt

(3.1) exp(-iP@)lxy,z> = |xtay,z>

(3.2) exp(G)Ixy,z> = Ix+vty,z>

(3.3) exp(-iJ®O)xy,z> = Ix "y ",z ">

(34) exp(-iH)Iw(®)> = |y(t+s)> EE dly(H)>/dt = -iHly(H)>
npd7kA] Ao 2 exp(-iPya), exp(-iP.a), exp(iGyw), exp(iG.v),
exp(-i/,0), exp(-i[:0)& AL F ok F4 Sl FFxo]
exp(-iPya)e FHIAY x HEE aUF °olFAA, EEUAY x-F A

XA x+aZ 71 %72 & vEolt) expliGow)s FHFEAY x FE
9 £¥oZ &7 EYAY xF AAE xolA xtutHE e 4



90 &

02
1z

A, £ E v, 5% E HHEAE 47 wheold
ol & HHAE A= WAL et Sl
=9 § 1N, 25 € w58 AAATE TElES Fokok dh

oA o) HEAER BEAES Rop BE3 2ol HeldHA.

G.1) #1A HA Q = (@ @y @) = (X, Y, 2)
(5.2) E= v V = (Vy, Vy, V)2
(6.3) &3 & v WEAN P = (Py, Py, P2)

E vt exp(-i,0)E HEAY x-F WFOE -oWF IHAA,
EYAY AAE xolA x Z, ylAH y 'E oA z 2 EFEE EE &
oIt} exp(-iHs)E #FHEA Q] ARHEE -sTF o|5AA =AY
BHE [p)>AA [y(trs)>Z EHRYE 58 & dHlelth o714 P,
Gy Jv H 55 & v-19 wHE7)(generator) E°] .

S (D5 o)W WEAT] ofd HFsfelol SH=AE EHL Atk
BE 54 GBS A5 29 £4 ()T QF DI A o] 2F =
A0ERE P, G, J, H 5o Bolof s #A4ES 558 + Ytk

ujj-$- XJUP 8 Aato]l 7AW, A FEsd 37 2o,
(4.1) [Qq, @pl = [Go, Gl = [Po, Pl = [Qu, Gpl = [Py, H] = [Jo, HI
=0
(4.2) [Q., Pgl = [Gq, V] = i6ugl, [Go, Ppl = i8sMI, [Go, H] = iPq
(4.3) []a, QB] = igqpyQy, []a, PB] = ieapyPy, [Ja, GB] = leapyGry,
[]u, ]13] = ieapy)y
714 M AA Agolx, [+ &5 volth Q= AHEY YA QE
Fgste vHARdE Q. = X Q =Y, Q. = Zojth, &3 F us) A9
B el [A, Bl AB-BAZ A"t} [A, BI7F 0¥ 4%, A¢ B
= UuE %lt} gt =9 o, B, ¥y x, v, z T e #s KA
o} ST YW a=BY AF 1011, a=pY 73% 0o]t}, eam afy7t B
T OE AT egpe= 00] ofUTh afy/t EF OE AT, eyr = g =
€y = 1012 YMAE - 10|t}
=Y vl Ve I 71903 <V = <ylVily>e] X9 7|9k <X>9] 7
By 252 Aodd. & d<X>/dt = <V,>, d<¥>/dt = <V,>,
d<Z>/dt = <V.>. 25 249] $2 B4HERFE <V,> = d<X>/dr = (d
(KyON/de Xw(@)> + <gOIX{d(w(®)>)/de} = i<g@®OIHXlg(®)> - i<y
OIXHIw()> = i<gO)HX-XHlw(t)> = i<gOI[H, Xly)>. DA V,
= i[H, X]. "B =E V, = ilH, Y], V, = ilH, Z]°o|t}.
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(55 BF
o old WHEMNEY 8 Fdo] ojuslof &A| ofF] RET o] upH
NEH NS, AdY Ao wat, (DI 2)F T=Fsjof 3t o] &
w8t A8l Py, Gy, Jo, H 50 343 A E Hojof s, i &
A vk ?.ﬂ%?‘& Asts B3 o5 BANES AARE T + Uk
a8 o] 5] BAAEETE o]50] AR ofd T HAE Pofof dt=
AL Akl = Aok (D3 25 BE38k7] S8 Q, V, P, J, H Atelel
T 22 BA A0 4o dthe As FHE F Utk

6.1) P =MV
(6.2) H = (P - AY/2M + W2D
6.3) J = QxMV

4714 Bl ASt W Q9 AW F4olth AR £3) HE HuAo]

26) Ballentine (1998)

Do) BAANE LfaB Be Y FERE 2T YA = AL 4YD
o Aol uw— 22 27 9 A%, 9299 294 99, Q% P ®

FIF bt

Fob ghkE & Qe HHlE @S e 2ol /‘]'E Hpgof
OE Aol §1& AF, 2dA AEo] JFEFH obfd ¥R WA &
& A%, H=P-P2M + Ey = tMV -V + Ep°lth. o]Z102RE R}
st 4 (62)F 22 F Uo & Aol IFEFH P& e A
Agol ot} Pupgel Fof A Hot ¥

WAde e, duge E48 ey E4
oty i FEAe =dAE AT W

AAZ A ¥ 2T SiM ek W

Fel7b WAHE AL okdth Pl ofs =AY AT x
ANAM x+ta= H}ﬁ 73—‘% Yrig= Poll o3 FHzko] o] T3t AbEo] 9%
Y g& tow A= AuHds el sA"ET Azt wE AE
Wit *JrﬂoPL H} Me HYH, AHzol rid &l 59 7§ vz o
Hel &7} ‘ﬂﬁﬂﬁ} °of B vl Hel ovl= AEA Aol ofok
O He NZF 52 o2t 78k8HE 02 ARt wue &7]s dsl A%
= 7Y OME} =29 T4 JPY< YA w7 o
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Aall, Pol AL dole g A [L'olojok Fth 4 (6.1)9)

o] [L'] A& 23 97 wEo] 8 MVE [L'] A9¢ 21
ofof @tk AF Mo Ade [LA[Tlololok @tk a7k M AFo
7] A A 6)Y 4 FEEY dHE ARAsor droh
IMIIL’NIT 9] 39S zte ojd 348 =98 3, o]AL Mo Fi#
T IAS moE AR I me AT AYL 72A Ak MILAIT Y
9] AYe Ze Y= kg meter/sec = Joule-seco]th. 7]1A Joule =

Newton-meter = (kg-meter/sec’) meter = kg-meter”/sec’o]th. o] T
£ M AFEE R o= 1054573 x 10* Joule-sec7b SIth o] AFE =
UT A MhY Ade d%d s¥sith. Sl MAZE A% mol o3
sk v masst YT 7HEE 4 Stk & mass = MR ©] W
e S5 [ MAE 33 A4d 9714 Ma < 249e [M]e
o ofRE o] 4o oA M = mass/h. ©1E (6.1 BhUstA
mass - V/Rolth. d8dA AF x &E& 5 HF(momentum)o]”]

P
o
o, mass - Ve @ d&ste v ig R & 5 Ao wEA P
J
9]

K

= o

momentum/h. 1¥3 4 (6.3)9 M = mass/hE dYstd

Qxmass - V/holth. 4714 mass - V& a“’ltﬂ AR} EFF

& ZreFFoltt. WA J = angular momentum/h 7R 2 M
mass/h E A (629 HYUSHE H = energy/h S It} o)A o2y 2
S 99 7s =Y oo =9 4 vl o 2o HiET
M& m/hE, PE P/RZE, Je J/hE HE H/hHEZ o 2% & w3
£ ey 2ol vl exp(-iP@E exp(-iPa/h)E, exp(-i].0)&
exp(-iJ,0/1)ZE, exp(-iHHE exp(-iHt/h)Z. FE] ET ufdA=
of ¥ At oA & AL A e theH 2o WAH [Q, P
gl = Sgh, [Qo, H] = iPJ/m, [Jo, Qpl = ieepyh @y, [Jo, Ppl = ieapyh Py,
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P4 rEAEAe dHR ke AF FEE8AY dsiYe 4
9 o AollA o) FAetaA s AL vtz ojZolth +HBA %

2 I T

T4 g AMdEo] Al delE wetel dte 24 & (1)

2 EFH FEEATE Holth oA o] A4S EH AbEe] A

g | Felo] Ao HeAE 2allFE FHEE vyz)E G

o BA gagsd 929, o] e ATt ly> dEl Ae AHE

d AE 2ANS o, 2 SARO| x, y, 2 E‘rg ZJ%"WHO) A=
" ;

2 2 (62)F &3 2ol ¥ 4 Qo
[(*zh V*inl(x,y,z, t))? + Wy ety ot) = ih 81/}(1;1/,2,15)
A7NA wly,z0E A 9H [y>9F YA IH4H |xyz>«1 WA <xy,zl
y>EA |p>9 X FH Ee HFE FHolth o] FFE HFYF Ex
At o a8 -iAve 5% bl PY flxl xdolt}. 4
@D W=2H v P Ohed 2ol FEdth exp(-iPa/h)Ix> =
[x+ta>. ©1ZHE <xlexp(iPa/h) = <xtalolth. ¥Ho| |[p>& &3
<xlexp(iP.a/ i )ly> = <x+aly>. Z¥ exp(1PXa/fi)E Hdy 54 A8
1 +iPa/h + O@)oltt. 4714 O@)e o o149 A5 711 &5
2wt HWL <xlexpiPa/h)ly> = <xl1+iPa/k +0@)ly>
x|q1> + <xliPa/fly> + O = qf(x) + aliPy/ i w(x) + O@olth.
el 2 ylx + @)°lth o] &4E g0l tste HYY w5 AMN3tA
+a) = ylx) + ay " (x) + O(a)o]‘:}. G71M v T (e wxta)E xol O
’3}1/‘1 23 F g e 05 Y& gelth )AL yta)llA a thalel
08 e & xol disiA w&d A7 sttt ¥ o] ZE g
sl 27 AsiAE (iP/Alp(x) = dwx)/dxolofok o} walAM P, =
-ih d/dxolth MANARE P, = -ih d/dy, P. = -ih d/dz°lth. £F
StH P = (P, Py, P.) = -ihi(d/dx, d/0dy, d/02). 94714 (4/0dx,

8/0dy, 8/0z2)+v 4Hs VE Fr|stn ‘Aolg o=t

30 2 y(xy,z) = Probwn(X)=x, vm(Y)=y, va(Z)=zly). A3

rE . mlo =)



e Fxoltt OAl Zxskd, o] ¥4 E de  ANE A2 A
o dEE B3 AAE Bok] wWEoldh of et A UE vk &
S WANE Fola o] WS T AA 7EE FHolth

Foe FAGe RS B8 AdY devt 2ol TS d
gete Ae Bolth 588 gAY 45, Ade dele A Y=
of #EWA BHF WAAE AZ AL a7t o] HAAE T v
vz EHE Ad ¢ et fe7t AT AUA Y s’ WHE
AT E3 A dEe duA, &%, dF 5 0dT =Tl
ojd oz Nz fA gdojof IAE FAT ojHF wES ARk
shdl, Hop o Aol M & o, A9 dele AT ¢ e A% e
A< 7t2e 48, 294 34 AAE A Aol
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The Principle of Nature: Measurement and Natural
Phenomena

Myeongseok Kim

Philosophy of science takes as one of its task to explain the success
of natural science, in particular of physics. The success of physics could
be explained by the fact that physicists, in general, assume that ratio
structure in the natural phenomena cannot be altered by measuring
apparatus or observer’s situation. This assumption that physics is not
relative to physicists is named as “the Principle of Nature.” I claim that
the adequate theories of physics should be based on the principle of
nature. In fact the standard theories of physics has been builded up by
this principle, 1 illustrates, as example, how quantum mechanics is
constructed on the principle of nature. Because the principle of nature is
an constraint that delineates the measurables, when we describe the
world by virtue of the principle, we see the world as measurable, say,

as cosmic world.

Key Words: Objectivity, Principle of nature, Success of physics,

Symmetry, Cosmos





