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Abstract

A new approach is used for extending the De Broglie matter wave to relativistic formalism. The
relativistic matter wave expression is obtained, and successfully applied to analyze the dynamic
process of Rabi flopping in atomic quantum transition. Under external electromagnetic wave, the
electronic probability flow in an atom becomes an alternating current, positively responding to
the external electromagnetic wave. In the resonance process, the atomic alternating current ab-
sorbs or emits the electromagnetic wave energy by the amount of one photon energy. The reson-
ance condition is just the selection rule. The dynamic evolution curve was calculated by computer
simulation.
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Figure 1. The electrons at A and B in the hydrogen atomic electron cloud are governed by the same dynamics, and different
in phase for their matter waves
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Figure 2. The two matter waves of stationary state 1 and 2 coexist in one interim state
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Figure 3. The wave on the orbit represents the electron probability in the interim orbit
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Figure 4. The construction of the alternating current on the orbit allows the current to survive in the interim orbit for k being
an integer

E 4. RICKENBOBKFAEN R, ( ABROERTRE A RERFEAEX NTEE LFE

DOI: 10.12677/mp.2018.83017 143 A


https://doi.org/10.12677/mp.2018.83017

PR

JE 7 B A AR AT DA R i A A5, B

(0.0)= [ 2¥ _, v
)= S ["/ 00 "/rae]
0 (E,—E (16)
_ {ale+a22J2+a1az(Jz+J1)cos((J2_J‘) _(B- ')ZH
m,r n h
XH r RERIER R
4. BFEKITSIEHRY Rabi #&5% : TheeE#idiE
POER R, AR F 1 R EA
E=alE +aE,=E, +a; (E,-E,) (17)
SR I LT R R AR A F RO A T i D F AR RE VI Z T 1) BRI A R, AR AR TT ) AR
TR0
%zvgfe = jeE, = jeE, cos(wt—0) (18)
X E, RO TR I R IRIE, o REOLHAIR. RN/, BEERAEN
E,(a’J, +a3J.
E:—e 0((11 1T 2)cos(a)t—é’)
det mr
‘ (19)
+e@%%pg+4)w%?4—JJ@_Ug—ay+¢}m“m_g)
m,r n n

b g T AR S OGS Z R RIIR AL 2Z o X TR F, TTRR(19) A8 5 — B
AE, MR TR TR TR B TUI AT, AR TR T R R Tk WR B 2
SARFAT, WO AR EIE B Bk AR T T IR
h n
FEIARFM T, a, SFEHEM MR BATH G ZWE M aE R, BNEM LML =0, N
{152 5 SCRR[O]H FIBRE LR A AT B, WIta I 2k g =0, I
dE|  eEya, (J2 +J1)
dr |, m,r
EADAANTTFEQDHA, FAE 2

J“ZMd(GZ)—M.[écos(a)ot)cos(a)t)dt (22)

(20)

cos(@,t ) cos(r) 21)

0 2 -
1- a, m,r

b r ARG BB (Y RLIR AW AW, BT IR 10T SRR, A IBWNES 11
WRER 2), FrUdCeEBAER D Sob. LA AT iR
¢E,(J, +J,) | sin((@, —0)t) N sin((a, + w)t)

e = e " Eymr| 2(a —o 2w, +0
2 1 e 0 0

(23)

SR O AR INIE 0 ~ @, » AT ECA TS B0tk e i ml LU . A5 2

DOI: 10.12677/mp.2018.83017 144 A


https://doi.org/10.12677/mp.2018.83017

B

¢E,(J, +J,) sin[ (o, — )] :L'sin[(a)o ~o)t]

arcsina, = Py o -0 oo 24)
BPPOE MR LU POTR p(1) =|a,| K5 :
5 [ yrsin [(@,—)t]
p(t)=a; =sin {2?1 p— J (25)

B, =1 K, BTREER. WRASEREOE, KIEMERLMN T TR, BR%, ke X8, o

WRE, JER Rabi $k%
wE s fras, RIEQE4YI, BATHFENER T R FE PRI GRS R shAS TRt zk. B
r=(r1 +r2 /2, B2 EIERE 7 3%Q24) &

eE,(J,+J,) sin[(a)0 —a))r] oz

26
2ayhm, (1, +17) ) (26)
GE
T= arcsin[wohme (s 1) (e = a))J (27)
@, — @ neE, (J, +J,)
FEB T IRIT IV BRI BL ap R/, BATEIEIRIX
arcsina, = L’sm[ “ t]
@, —® 28)
v sin[(a) —a))t/Z]
= ?O)Z—_cos [(@,—)t/2]
NAET 522 TR A 5¢ 2 ST LU, SRATEUA 4% Hsina — 0 I cosa — 1, T LABS 2% cosa T,
B
sina = 2sin % cos % = 2sin (29)
2 2 2
1.20
1.00 %
3 0.80 EE,
8
w 0.60
° 040
]
0.20 E,
/ o
0.00
0 0.5 1 15
time (7)

Figure 5. The dynamic evolution curve was calculated by computer simulation, when a, = 1, the quantum transition finished
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Figure 6. Transition probabilities as time function, probability over 1 predicted by perturbation theory (dash line), the real
line represents our prediction
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