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Abstract

This paper briefly describes the concepts of the quaternion full time D, quaternion momentum G
and the quaternion full speed c. Applying these concepts, we study the electronic image, electron
spin and the fine-structure constant. Meanwhile, a new calculating formula is derived and more
understanding of its physical meaning is given. On the contrary, the scientific nature of the new
concept is verified indirectly.
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Figure 1. Schematic diagram of De Broglie
planwave propagation
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Figure 2. Hydrogen atoms protons and electrons are coupled state diagram
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Figure 3. Electron motion state diagram
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Figure 4. Negatively charged electrons 3D x space
diagram
4. IEBTTERF 4% x EEHIREE

MR T AL o =iv, + jo, + ko, AWHEK, u B9800, B i T i B A% SR A2 BURBUE »
23751 15 SRR EIE B O DT AERS T S2  T ORRR STIE B 2 s AR T RE R AR, BUREL
BRI A

Ang —
=—C—=ak.
m.e

e

WA, AmETEEF LN (g=mc: p=0), =4Ex AH TG Ay (0,0) Fl ¢ (0,0) IIfH/NIE B
N TFANEEE WK —— T4, AN =4 x 2518 ¢ A8 0 IO T RS R e, 3L
R KLy (0,0) Fl g(0,0) FIFRESHE R, AR 7 /N LT RIS T REESE N, HWE 5T w (0,0) F ¢(0,0)
o BR B H G ST b o BRI, BRATIA S 4 PFoR SR T T AE K g(0,0) BB B ) LU A
Ao =h/moC = —ct, AE I ELHIZE T 58T y(o,0) INEGEL. B8, HTHTHE L WAL, ETHE
THEE T w(0,0) INFTA t =0, I A EZE X/ T ety fIIXIHE 753 — JR R 6 (0, 0) —ABEH BLA - 5 BLFI I,
A DHRAE e B (A AR B s i A i R R BRI A RE Tl Bk SO R MO R SR U FAT A

He BB X R TR RS E = E, [ J1-02/c? KR, MERI— A = 4 iR BT K
BH T, KRR
Z

'1_[)!2/02
G, HEERREE TIEI 2 = i+ jul+ ko) s c2=u?+0? . =% %R
sin@+cos? =1, Frblf \1-v?/c? =u'/c . i

A
J1-v?/c? u/c )
wh T, Koo 5E oy mmmmzs, Xou 5 Ep gm0 _me.
ot op or oq 1-v?/c?
FLA(L7) 2 ST Uy

a=te -t SR _C3, (19)
u'/c omu ovmec v

BAR, BURNAT ag IR/ BT = 4E x A3 AL B N FL T B 2 o BRI ERE o JRATTRE 72 U1 P BBUR

®




FL [ R ATURS A 235 ) s B R B i S

P ERARA

°. -1 (19)
1% a

ROL, a BN
6. &5iE

ASCREXT LTI 1 EAURE 402 ¥y 5 BN A A1 L5t D BRARE 3 FH O B Ui A, (L%
UG ) WKL 88 . ShE DL e G« I IRIDY Jodl D A4 52 DU ol o S5 A &, 0 W) P S S BT AL
FIEREE R, MRS REDE AR 5 REARLR, S —MTHHEN 12L& 3 T Yy
KIEIE LN, ] TR R EL S IR IL S vk, BT R 2 MO0 R OR A B A
fH.

Lk (References)

[1] HIEER (2014) WK T QAR UL, ZL/CH#E, 5, 122-145.
[2] ®EBK (1993) BT R/MESME. HCHEELIR, 2, 32
[81 FHER (1979) BT /1% # 2. ARHE B, bt



	The Physical Meaning of the Electron Spin and the Fine Structure Constant
	Abstract
	Keywords
	电子自旋和精细结构常数的物理意义
	摘  要
	关键词
	1. 引言
	2. 全时间、全动量和全速度概念
	2.1. 四元数全时间D的意义
	2.2. 四元数全动量G的意义
	2.3. 全时间D和全动量G的关系
	2.4. 定态波函数的传播与全速度概念

	3. 电子自旋的意义
	3.1. 氢原子结构描述
	3.2. 电子自旋的推导

	4. 自由电子形象猜想
	5. 精细结构常数的物理意义
	6. 结语
	参考文献 (References)

