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I 7Hgshe o] 2318 oMsta RAAE AYS F HojEnh

we dRrdste] Ay AL nAAEte AF AdE WA R
A deixEs ARIMEE EF8T Ao T F ok oA & YT
o Aol d A= VS n58 7] Eoln FAgEde: 4
A& ARIMES FEoF Se 2E 2elE B ol 2%
AAgold Zo] YFHA gt FolBd BeolZe S Z RoFn
Ack. 22y FAEEe] AR 4L of2F A E=FE AR W2
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€ 7 U Hulgle 4A] 94X, & 2% 2QNE e @ F
A7Fs S 718  oke Ao] I 48 Ha2d Aotk

5 AE
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A Aol viEe 7] WEol, 2= 4A 91AE T3 FeE MEsHA
53, 1498k A" BeMER AdAEo] EAE] ok A
el x Hejredt AdMge] EAET Y 78S QA9 A3z
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o wou, thed ge T 4 den

43S, (v9?* K® VR . _
st om “om R TV (A43)
2 v (E3S) g (AY)

o] 5 9] 9o)E olshab] YN 1 RFES V&S B2 uHA o
2 9

2 2
U, b =——§; V—Rﬁ’ (A5)

2} 8k2, ol2 AT Molga R gl

plx, B =R*=|y|* (A6)

skt

T, p: =L o(x, 9 (A7)

2 A3y, (A3 (A)He

3S , (v9)* _

at+ G +(V+0 =0 (A8)
_do =

at+v-]—0 (A9)

b 9k (AR FASEE U itk TAGHS Sue-ofay
Al B (AT (ANAE 4% WEPSSt SFURESE
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$=vS (A10)

2 Hojsju, Yugoz

g{fa_(* D . )‘
@ Nai oy e

B(V.S')

ot m aV(VS)
- (vS)
- {at+ 2m }

oj=Z, (A8)2&

=—v(V+0) (A11)
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% — 0 o O (k=1,-N) (B2)
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vV v YV -V u”
A= fnl )= (L)

2 Aday Goh dslold e Base) H4REe duaE, vE
Pl 4R 9R0] ti )2 (gradien) ool Qe LEFE T
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BYAE E2HQ SpAds Ja5e) #2974 BHAT 2EHoe 2
o mehd Ay ajHe ERAA e o e AL w
B4 B)H02 FolAE QA9 o] e LA ]S
QA9 AAE A9 AL #ADA WA Bolr} s HEF
ols, o]2 Slulola} (B3 (BE)AE ‘2zke] WA (guiding equation)
o2} gk

25 2: POV $E9 2Eaidz

Z5(measure)= oS Eof 2|yk-AE A2 (Riemann-Stieltjes) 2}%2] A
oM 71 H@Hoct 282 AR 17 [gp00M A2 &
ZZ7H o(x) 7 32 well, o] FielA AHold Aol fA%S
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[ R = tim 3 e Mol ) —otx- )

2 Aosed], o] W o(x) & 5} ok Zxo Hoje 24 HRoz
&3 & ok

POV & e ¢o A% @& 2te S5((positive operator-valued
measure)@ A = ?l= F{Hmeasurable space) (QF) $19A o3
2ol AHE Frolth. (&, F£ Q9 B I o-tip)

) E@Q)>0., VAeF
(i) BQ)=1I
(i) 2(UJA)=DEA), VaeF (i#j=A,NA;=0)

POV 2t duksts #57F5%(generalized observable), WHZ7bs
2Ksemi-observable), &3} 1S 2zt F5(effect-valued measure), WhA®
E¥Y Z&(semi-spectral measure), H]Z 1l 3F9 3l(non-orthogonal
resolution of identity) 5.2 Ee|7|% gk
A dAakal zke Zhe =X (projection-valued measure) EE PV 2R &

A7 Ae 3 (R,F) HIA

@) EA)=EQ)*'=EA)?, VAeF
(i) A(R)=1I
(i) E(JA)=DEA), VaeF (i+j=a,NA,=0)

2 A8 & F = B(R), & 449 RAREAYPS ool
PV 2 POV 5] B3 A$olo.

2 £ dakx}(density operator)e BMETZ A AgEe A
A2A
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p=p*>0°2 trp=1

A iz Aojdnk 2xAAe] S A= F(trace class)o} FE3
ol AZFe HolA A83hs A F A= icS{trace norm)

N7, =te{(T*D )
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Causal Interpretation of Quantuﬁl Mechanics and
Reality of the Orbits of Particles

Zae-young Ghim

In the causal interpretation of quantum mechanics (de Broglie-Bohm
theory), the object described by quantum dynamics has the attribute
both of wave and of particle. The deterministic orbits of particles cannot
be detected by the actual experiments. Why do the epistemologically
vague concept of the orbits of particles play an important role in the
causal interpretation? Why do they insist the undetectable orbits? The
concept of the observable has dual meaning of the detectable and the
calculable. From the viewpoint of the meta-dynamics, the detectable and
the calculable correspond to the event description and the state
description, respectively. Is the orbit of particle in the causal
interpretation a calculable or a detectable? A typical example of the
concept of the calculable is the orbit of particles in de Broglie-Bohm
theory. Finally, I discuss the recent suggestion that reality of physical
quantities should be actually presumability of the calculable.

[Key Words] de Broglie-Bohm theory, causal interpretation of
quantum mechanics, orbit of particle, observable,
detectable, calculable, presumability, reality of physical

quantities,



