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Abstract

For the conflict between the measurement ideas of Dirac and Landau, considering the argument
about the physical reality between Einstein and Bohr, and Newton’s measurement idea, using the
concepts of direct measurement and indirect measurement in classical physical experiments for
reference, we try to put forward the corresponding concepts within the framework of quantum
mechanics, and discuss the compatibility between Dirac’s measurement idea and a part of Lan-
dau’s in quantum mechanics.

Keywords

Interaction, Changes of States of Measured System and Instrument, Indirect Measurement,
Direct Measurement, Difference of Different Eigenvalues

4

KPR SEEXTETFUNEN ZHARSERS
ARV

LES 2
ABRCE TR EEERE, s

Email: zengtianhai@bit.edu.cn

ot

XEF|IH: ERE. KPS RAE ST = 0
http://dx.doi.org/10.12677/mp.2016.66017

&

B R 5B HA R ], I3, 2016, 6(6): 177-182.



http://www.hanspub.org/journal/mp
http://dx.doi.org/10.12677/mp.2016.66017
http://dx.doi.org/10.12677/mp.2016.66017
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

¥R

Woks H . 20164F10H27H: FHEM: 20164F11H13H; &4 Hi: 20164F11H16H

G2

TR EWEXTETUERSHIHER, H8ERNE SRR TYWELAERK SR TR T
WEKWR, EFELRYELR P EZENEMERNENRS, FCRERT RS AR AR
B, HPRKA R TNERSEWERNHINE, EETHEFHITHRS .

Xiia
MHEEM, FURESNHSRERA, AENE, EZNE, FAAMMEERZE

1. 518

IKPLTC & T 1248 2 [1] B XFEIAGR: “From physical continuity, if we make a second mea-
surement of the same dynamical variable & immediately after the first, the result of the second measurement
must be the same as that of the first. Hence after the first measurement has been made, the system is in an ei-
genstate of the dynamical variable, the eigenvalue it belongs to being equal to the result of the first measure-
ment.” Xy “CHPPEESNE, IR KRS, LRI R B3 AR g BT i,
HERVESERPMEE. KL, £ RNETRZE, RELT XA EEER - ADKRIES, H
KAEAESE T3 — MRS R . 7 XA BRI E T IE R E[2], HEARE A XA E TS
W3]

B TE AN S 90 R A A B ) B I W . A AT R ) SR S B R AR 4], XTI A R X
OATIA , A0 (5 o 1 P2 B 3R ) IR S SR MDA W () D (&), T AR 6 G 34 43 HE A
HAEH], HEARZES WIS N — RS S LR B R 00 BT Ak s b i3
AR, AR B AAE RN O, (&), BRI TN

A (@), (8) (1)
(XRMGES, FhRARIXME), Y% UAFRMENIIAREE . WEEK A (q), BREHE
MR T, s T IR R A X — R BUFANIESS, WA BT —HA AR EUE . IR T 1%
RS R TOEEIN . WEE, ZBTHRATARTYERRES, & f —RAFEFEE. Xt
ZHETRERESE ZRNERN, 2B R T8 — IR UEME . X 55 P A KSR S 1 I RUER A [5] “After
the measurement, however, the electron is in a state different from its initial one, and in this state the quantity f
does not in general take any definite value. Hence, on carrying out a second measurement on the electron im-
mediately after the first, we should obtain for f a value which did not agree with that obtained from the first
measurement.”

KB LR S BITE A SRR R AR L, A =2 R AR R
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AETHEWAERES, 2dHE, FoRNERE, ZHFHELTARTHE —RINEERIERMES
D, 2D, .

3) M5, WMuTEHEE, )P REHMEAARMHE, BIM, =M, HEEHEE, f 8- KEA
PR E A

KGR B BT 15 e s 1 LA B = 2% 5 BTE RIS 3R I R AT — 2 (B3 — 2%, B iR
MELERSE—RAARE, FH b8, 8 NEREETRESAR) ANESE &5 —
Ao, BPAETAEARMED, FIE =2k

— ) T [6 I AL X 2 AR LE standard quantum limit (90 & . 33X 55 &0 S KO0
KBRS N5 ) AR R [ 1] 8luby 532 Bl i I L & [5] i I &

2. ZEMAMESRRXTSRERHFRMEWME X T BN =

RIS NE — A W&[7], WRBEARS) AN RG] RN 1) TS KREM—1
VB ERME, BARAAE— ML TR SX N EXN B, XL,

BR8N SELER IR, BRL T (RR) S ESWENZHEAER, Azh&EH##, ARekais).
B3 A S A I 2R A g g R A R AN A AR I NAE AR, A SR A IS o R — IR
A, HPRESHAERM. XERAHERT.

XF T2 RITHEAE NSEAERR, ASCUCNE MRS (H 58) ATAE 2 A L MU R B 2], BARATEL
AZMEFH NIE), (HEZRAREI06): LIRSS AU . TR RS
WA S AR HECZ BIGER EE), SA RS I ENELR, SNEMSETESRANERXN RS
I TEAR R, 5% 1 SEAE VR U sl A2 1)

AR T A X AR A5 [9]: “Relative quantities are not the actual quantities whose names they bear
but those sensible measures of them (whether true or erroneous) that are commonly used instead of the quanti-
ties being measured.” ZHHIEA[10], XHPFEN, HNWEHAZAEHANBLEARL, MEXLE
R T R 1) 2 B ORGP A RS A b, A 1l B DU B I ) 2 AR W s, XTI R G &
RS (AT ) () 5 B R AR B AN O] s T P IO RGN, ZEA OIS TET S, Rl ) e
AR (RTINS B X

3. EEENEMEENE

2L EESIRT11] [12] [13], MPEiE A SRR A PMERE, NEENE; WL ewEER2 A NG
B NI BN, PR BT T BRI A B s b 2 A0 R AT TR A U A A
P, HR KRR R P BEAT IR, (A4S BMERAR AR B ERR, e e AR &, 45 2T 4 o
te, HRIAERME . XEHARN AR AR B E, mEE T e, —BREXN AR
AR

KT8 INE R SCHR[6]F s T direct measurement (L #20 &) Al indirect measurement (Ja] 21 &)
e Lo HEHEMEZ: The measured object interacts directly with the classical measuring device are called
“direct measurement”; [A]#2 & /&: An indirect measurement is a two-step process. In the first step the object
interacts with a quantum system that has been prepared in advance in some special initial quantum state. This
quantum system is called the “quantum probe.” The second step is a direct measurement of some chosen ob-
servable of the quantum probe. 7E#ET /12 MIVF 2 1E[1] [2] [3] [4] [5] [14]-[22]H ERAT H B0 B 320 & A1
[ 00 RO 2
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RIR e, Sl R T RS SR AR AR S A R R e B, 1326
RO, RGURSRA VB IAIER; T E N R R SR AR, MBI E A
FIAMEE G, TARAEE, W RGIRSET AR, Jami ) 2R e .

XFROARSE, AW AT e T BRI R 5 1. B EEA TR, A4 H &AL
FrUASRIRRA R, AR NREAAS, 0 EZNEE, ZEdgNRNL RS, EE
FPRA O R AZ A BN, 54O S 8% ] DACE BE &= AN .

4. PRI BN S SEREMRFFEXNBI USRS

TR R 5, LI A AR T o S0 UK R 5 2 S A 1 e
T3S 9 2 0 04 B3 LB
IR S SIS R AL, BRI AR, 2SOk S MBI AR .
AT RGN T 9145 )9 B A5 [23]
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W NEN AR M ARGER, (ORI, DU — B |a, [ BRI M, . RS Ay, . S
HEFF S UM O, L2 B0 5 S KA M TR, AEEAS 05 o B0, R T
S (241 UL o T B e, 795 1 WEPEAS 2 7 1 E R B A A S A 250 Tl A
B2 RS0 B o AR TR S, T L (IERY 2 7 )RS B T, SIS A RS s
I 5 1 B W 2 77 0 OB 0 AT, BOAHLEG A ARt

B AE R G R A, ISR S IR FAGER 02, TARAME, W5ER%
REMFAUES, FRTNE. B, & METREOIENY =Y ay, . v, NEHFERM 1A
(S, (ORI A3 2

Ay =M;-M,, ®)

MG AIERS v IAGEE M 5 =3 ay, THEE Ay, BIAGEE M, FZE; RS p T2
i ZANES, WATBLR Y = ay BRI Ty, 0 REGR R K ERIEN, —REAEART
B A, HAHE
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HIAFER]. RAMES v, My, FAEEM, 5 M, BZEE. 2 TUEEGODEE)IBERBOVE SR, KEA
it ie, SR LA R BIE —E 26 AF R 2. B, J5 e 1 RO U G [25] [261806 T, X
R TR 2, BN RN IR T REE R B &, (HAZ I 2] BEZO0S B H BE B AAEAH -
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