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Abstract
The second-order partial differential equation of mass, kinetic energy and force with respect to
2 2
E
time-space derived from classical mechanics, 6Ik 6Tzk’ namely MEF equation, shows the in-

stantaneous effects of mass, Kinetic energy and force in time-space and reflects the particle charac-
teristics of objects. When relativistic effect is considered, both physical particle and photon have
corresponding relativistic MEF equations. The physical particle’s relativistic MEF equation can be
decomposed into particle-characteristic and wave-characteristic MEF equations, reflecting the
wave-particle duality. If it reaches the speed of light, the physical particle’s relativistic MEF equation
can be completely transformed into the relativistic MEF equation for a photon, and the physical par-
ticle will be transformed into a photon. When it nears or reaches the speed of light, physical particle’s
motion mass should be calculated by the formula containing the motion mass of photons. When a
physical particle is accelerated, it is possible to be accelerated to the speed of light and transformed
into a photon.

Keywords

Relativistic Effect, Wave-Particle Duality of Particle, Photon, Physical Particle, MEF Equation

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 8IF
BBt BREAE R 36 T 250 B R TR (), Ak MEF J7/[1]
[ _, E
‘al B @

MEF J5 #2457 1 /EH] 0 R5T& H A 57 LA B0 B B A LR AL I 2 B, Sk 17 B, B ae A
MAZBIRINAER R, PURCEAER 2 BR8N . A5 R RN, MEF J5 12 24878 1)
RETRL TR, AW R B YR BB R .

ARSI FEA X RN, AR RN 5]\ MEF J5 2, WA 0 DK ¢, MO T BISEhi 1,
X MEF 75 R BT 77 AL AR D, S 1 e MSEIRL T (AR 18 MEF J5 12, #8758 167 AL SEWIRL 51
BB AR R VE A SR AR R o SEVDREL T BOBORE — RIS 18 MEF J5 R 70 8 Hh DR 54y
P& MEF J7 BRI S RFIE MEF TR KB, IR BEHE 2 B A8 AN i [ s A5 v MEF J7R2 4k, iR
A LLIREEE, WK 58 AN T XS MEF 512, SBLSEVIRL T DG T B0 AL .

AL X F3 A AT 73 A, SHET S SEDRE TR O, 0 R R R N T e TS
Yo7 R, W SEPRL T D, &z, SR TR R BRI B . 2 SeR T |
JUIER, K A W REFIE R IE . A SO R 1SR T R R R RIS S R EDE T2
o R (R A A AR DA B = 5 B T R 9K AR o S DR TN R AT, R T AR A B
SEYIRL T 183 o SR TR A

DOI: 10.12677/mp.2023.135013 126 A B


https://doi.org/10.12677/mp.2023.135013
http://creativecommons.org/licenses/by/4.0/

2. {ExHie5IEHEIE MEF 518

MRIEFRTS, PARE: RS PRI KR AE L R, YikiEsin R KRR A R E, 2
B B BE VAR FE R/ AR AR AR [2]. Wb R E A my . BEIE m, SHEBCRWE

mO
J1-v?/c?

Mv<c i, AEEMHIPBRN, RQ)TERIEZESRE m iT N EAEE, FYAER L E mo
&, X MEF TR RIAN

m=

(v NRLTIERE, © Ftik) )

oE,
al
T MEF J5 2 3(2) S R A A S5 W) AR RIS N DR AR [L], SR iEARRS R 24, (1) B ik
Bm OISR, B R AR MR R T AR A
RX I, A SRR IZS) R () AAEXTE MEF T2, BTN b BT A 3(3) AR A X
W MEF JfE. 830 (B, shREAE M50 T I 22 0 il o D7 REAOBE L) [1] 6 22 R RT 8
MEF Jif%, WU 2R Bk 7451k .

3. XFHIHE*IL MEF 518

MR AR T HIR, ST —FARIRIOKL T, WA E LR, (HAZIRE3], St TREH
e E [415HHR y KiashiiE m 158 RN[2]

§ O%E
:moat—zk (mo A 1L &) (3)

E=hy=mc® (h WERTEH R, y ALETHE) (4)
I
E
m=— ®)

MR N R R TT 2 S sl e RE[2]0E, X Tt kb, E =E, MG AT MEF J5
(), W
‘ _EJE
¢ ot

oE

£l (6)

K@) T HIHXE MEF JifE.
3.1 JFRUB AN
AR T A e MEF J5RE(6), FATH AR RIZ TR — D R HU#
E(1,t)=Ae“ (Hrh w/k =c) )

A7) brAE B R B L HOB [4], BEEN co WX (T) AT LR HOE T RIAHXSE MEF J71250(6) st 1
TR R ATRER BB, BRI TS BLROG R 55 A2 ' 7 Bl R I R AR R L

3.2. HFHIRFHHE

WS R ZNAEIER 126 F I 25 i W R IR L) (R, oA an aaElk AR 1

DOI: 10.12677/mp.2023.135013 127 A


https://doi.org/10.12677/mp.2023.135013

—MREEA, AJGTIAEXE MEF 77 50(6) A TH] LS 2

®E_p[EZE d ®)
0l o) d

RO)EW, JTIEN—FASRRATR T, W URIEARL T 5% 2 ST R R, 6T BT 3 /N
TARGHRE K %Eﬁﬁmm:ﬁﬁ@ﬁEm,%%%ﬁ%%ﬁ%ﬁﬁ%%?ﬁ%&ﬁ%ﬁﬁ%w%%%
Bt B AL AR B R S A AR AN, e T e AL TR 2R T BRI 6 T ok T4
CIETE A . JEHRE . YEH R R ST A LA 6 T J B2 L5885 72 s Bl 5 5
ST IHTRLZ AL, o TR 1 MEF 77 bt # Ak A S FAR G 8 77 FLUS SCiHie) » Ot T4 Fe Ak RS 1
WX URE. SRAIER 26T 25 1 =B R 4 7 AR TR FE ) [1] bt 6 RS 06 TR 2= 2 i 70 (O B 4
AT T3 — .

4. SEMIRIFRIHERE MEF 518

WRAEMIE, ST EE sk 7k, HoEsRE m MEILRE mo R ER]. &

B=v/c, X (2)rF

My =my1-v/c? = my/1- A2 9)
AR 22 DR 3H 5T Re 07 R M sl e U7 1R 2]
E, =mc? —m,c’ (10)
# (9N (10)
E, =mc®—my® = (1—1/1—,82 )mc2 :(1—\/ - B );—sz :ﬁmv2 (11)
Jt A
m=(l+«/1—ﬂ2 )% (12)
¥R Q2)RNAXTE MEF 772 (1) 7T 43
o€ [ E, O°E,
‘a| =(1e BB S At p=ve) (13)
(A3 SR T HI A 18 MEF J5 7.
4.1. SCHTRLF BRI FHFIE
Mvc ), B B0
1+1- 2 ~2 (14)

SEWIRL T IR S MEF 512 X(13)38 A

|OE, | _LE ’E,
ol | v at?

(15)

E NN ENONEETEE

DOI: 10.12677/mp.2023.135013 128 A


https://doi.org/10.12677/mp.2023.135013

1 1
E, =Emv2 =Em°V2 (16)
R (16) RN (15) I 5K (3), R
S OB
| o ®)

1T 20(3) 2 TE A DKL T 4R7 M B ARG 18 MEF J7 7%, it LA (15) A LA 2 L1481, FATTFR 20(15)
R REE MEF 752, Bk, fEv<c i, SEYIRFBIAERHE MEF 75 #2 0 (13) ¥ (b ki1 1% MEF J7
FE(15).

4.2. SEHRLF BB NI
1+41- % »1 a7
SR T AR 16 MEF 7 f23(13) 28 M
%€,
al

K A8)MA(6) T AHXTI& MEF T2 —#¢, 2Rt 7L ¢ Bkl 7 E L v, 85
F2((18), FATB AT LIS RZ IR 1 — A R Ui

2 2
E, 0°E
rara (18)

E(1t)= A" (Lt w/k=v) (19)
FE BT 72 e R 38 30 000 0 R 00 S 5 %5 2 4]
l//(X,t) — Agi(Px-eli _ pgilkx-at) (20)

(19 A= (Q20) AR M, i AT FE(18) AR 2K (19) thd — MRHERII R 5, BoE N v, ki
ML v BGEGIE ¢ I, SRR TR UL R GRS M A, XA A D B . BT
WAYIBCE A R SEP B B s, RO ZIEkL 123 A0 A MR, & “5197 Riyissh, ekt
FEA A S s M BLRIBER 5] WA oK, (BRI 6T B2 —FER D, e Te TS
()4 i Y B

PAEM T, SR 35 v 3RIIOGIE ¢ I, SEPPRL T AR MEF iR sN(A3) R etk a1
XS MEF J5 R R QR 3(18), PRI 2 SEk 1 I sh ek, BATFR N (18) uise sl MEF
Jikss

UER SR T L v REIEFDGIE ¢ I, XN £ =1, SEWPRL T AR & MEF 77 R (13) % 58 e etk oot
TARX I MEF J7R250(6), SR T AL 7. [FIRE, 0 3.2 F5PTIR, ilid m Renl i S BOL Ot 4
1B, ST MEF 77 R 0(6) K et o Sk 70 sh Rt MEF J780(18),  #EITT#e 4t Ny Se ki 5+
X TRE(L3), ST HA A SEIIRL T

4.3. SIRIFROERI R
bR B R ESEREEAT 0 FOGIH ¢ 28], SR TRl R B bk, RGN, BEhRE
RIGEET, R FRERIAOR . e, MR, WAk RIAFIRR, KRR I0Es .
(13) 2 SR A XS MEF J7 2, IR AN TR, XA TR 0 0

DOI: 10.12677/mp.2023.135013 129 A


https://doi.org/10.12677/mp.2023.135013

7|oE [ 7 E, O°E

B ] el 5 @
el (. 7\E OE

(1_ 1-5 ) al _(1 1= )v2 at? 22)

BIx(13) = #:(21) + #(22).
tefaifa, REDMR(22)7 B BCARLTHRE MEF 5 FE R (15) Mk shtE MEF 5 #2:(18), Bl

oE [ _E 0%
al = (15
e [F E 6%E
a| v e =

AR SCEATREE, R4 MEF 7572 5C(A8) R BL & SEhs 7 Ok 745 1, TBsh 451 MEF J5/%
T (18) AT 2 B B PR B B T R AR B R SR T BBl Rr It o BT BASEDRL T A 1 MEF
TR a(13) BLRE A B SERL 1 (KR 4508, REAR B SEARL 5 IO Bh R A o

2
UMM Sz s Lﬂzﬁ@—ﬁ—ﬁ),%mTi%ﬁ%%ﬁ%ﬁﬁﬁ&ﬁ

ol
REPEAERL T HREANIE SR L 5 L, FRATTRR 1- B2 A (1—\/1—ﬁ2 ) T SR PR TR R BRI
BRI R

P2 LB T AT B (= vIC) N S A SEIRL T (KR TR R AL 1 - B2 RIS R (1—\/1—,82 ) fIfE

Table 1. The values of particle characteristic coefficient J1- % and the wave characteristic coefficient (l—xll—ﬂ2 ) of

physical particles corresponding to different g (= v/c) values

# 1. FE p (= vicHES AR T AR T RS (1- 4 MRt R (1—\/1—,82 ) HIfE

p 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
\1-p? 1.00 0.99 0.98 0.95 0.92 0.87 0.80 0.71 0.60 0.44 0.00
1-\1-p° 0.00 0.01 0.02 0.05 0.08 0.13 0.20 0.29 0.40 0.56 1.00

@1%%%ﬁm&wi%ﬁ¥mﬁ%ﬁﬁ%ﬁJiﬁ?ﬁﬁﬁ%ﬁ%ﬁ@—ﬁfﬁj@mﬁwﬁ%@,
1S T 5 0 A8 A4 S T M TR R SR M A T B M L o LA A e

WL LT LA Y, SASTPR TR v S 0 B BT 0 B, B TR R A I A7 N 100%, b
%ﬁ@—ﬁfﬁjﬁw&;%ﬁ%mmwwwmpﬁﬁ%ﬁﬁm%ﬁ%%ﬁwmpﬁﬁ,ﬁiﬁmﬁﬁm
Fik.

LA TRIEO <v < o, RE- 47 A (1= 1= 57 ) HA 0, HIRSEPIE AR 16 MEF J7
FRHORL T4 MEF J7 R RISt MEF 7720 5 o #6750 0, FF LLSebi TR BUONIERL — bk, R
i%mﬁ%ﬁﬁrmﬁwm@@ﬁiov@ﬁ,W@%ﬁ%ﬁ@—ﬁTﬁ)@r,ﬁ@%ﬁwmpﬁﬁﬁ

DOI: 10.12677/mp.2023.135013 130 A


https://doi.org/10.12677/mp.2023.135013

PRk, R T BB At AR
B SAPRL T3 VAR RO AZE T LI , KL T R ¥ 1— B2 0%, JLEHsE: 2 (1—\/1— VE )

N100%, SEWRLTAHXTIEMEF 7 #2 58 &R DU P s HEMEF B FE, OIS FAIXHEMEF T2, SEWHE
T KRG, BERBNAH RO TS E) &

100%

90% |
80% | AHY1 — B2
CREFAeIE S E 2D

70% |
60% |
50% |
40% |
30% |
20% |- ¥ — 1 - p2

10% |

-
-
-
-
———
-
-

0% L——mmmm===o = »B (=v/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Figure 1. The proportions of particle characteristic and wave characteristic of physical particles vary with g
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