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Abstract

Unifying the four kinds of field forces is one of the frontier topics in physics that have not been
solved yet. Based on the divergence equation of electric field, this paper proves that all four kinds
of field forces are different forms of electric field interaction between charges, and charges are the
source of four kinds of field forces. By considering the additional effect of positive and negative vac-
uum polarized charge clouds around particles on the wrapped charges, the relationship between
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potential energy and action distance of four non-divergent field forces is derived for the first time,
and all four field forces have equilibrium action distances. The well-known Newton’s gravitational
force, Coulomb'’s electric field force and Yukawa’s nuclear force are all the results when the action
distance is much larger than the equilibrium action distance.
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Figure 1. Graphs of non-radiative electric field force and coulomb electric field force
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Wsag. L, M358 ] e BT I E A BEM R G (2) B . Zr>> R, Ko, Mo,
BIhZ%E, Mg

(27)

cg[A.A]e =V (u-A)=uxB+2Axe+(A-V)u+(u-V)A (28)
X, BRWIABE: o RESMIER.
3. BARKNTFRBRSRLBRETZEM~ENEIFZH N

1935 4, HA7 1175 # (Mukawa Hideki) v 7 MR AZ 0 R FEREAE FILED, 3R 00 3518, 08
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e\ r r

fEr>>RE, (31 G4)BrT%l, #HEC, =-4rech/e?, C,=0, T/, BHNFEHK
ch

V = _Te—kr—R/r (35)
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MR (36) t RTHE 54T e PR 1 [RIAA L R 5K 5 F 55 BE[18] 5 e A HIUE 3X
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Figure 2. Graphs of non-diffusive nuclear force and yukawa nuclear force
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A J5 S8 SO 4K R I 2 R BE P AL TR ACKL T 1382, RV AR AN, (HEATTR 954 F 9 B R B 45
FLYE 1934 EHEA + 97 & (Richard « Feynman)si it 5z e [A) 45 ¢ (R L RE S5 0 AE AL, 3 fy
A ZEEBAE R R B R, AR S D7 FR(10) N, FEAESS J 2 i fE - —Fh R I .
FE v <r I, R AR F 35 R8I 2 B 55 0oy 7 A5 (1) FO A5 A
V,, = i[clxe” Lxm g ™ (xe™ )_2 dx+ CzeRx}
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Figure 3. Direction relation of electric power lines between two acting charges
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Figure 4. Electric field force between two neutral substances
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B

V =-2(1-cos24,) (67)

Q"

=[Qy7[ = MN, el (68)
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[FIPERT R, iy m YRR A S IR SR

lao" | =|-0 | = mN, [¢] (69)

$1(68). (6O)FITUARN(GT)HT, HEATARENT RSN HIy M. m 5 b FEA s )77 45 81 4% 48 31 31 FHL 4
GMm ¢,

VAL (70)

r

R, G=N,e’sin’ g, /e, - FHILTTAT, 4 b A i 1) 0 4% P 7 40 PR A

F=—VV =—GMmr(1—BJeR/f (71)

r r

I, A SRR g Ay, (BN B LA I B 37 7T, T PR R A S s S
Stk B AT AR — R RR L 51 70 e >> R P RBRACEIARES] 77, BAE r < RIS 4R5505] J3A T,
Hr=REIIJINE; Hr <RI FINERF.

H1F(70) 51 F11F F # gl 5 e X

V= —%e’e”’”mv e —(me‘Gm/ re? )[#e‘ew e’ j (72)
ToR G| 3T 5 AR o R
F =—VV = me o’ (1 - cmG—ngaM jv(GLV' g oM/’ j =m'g (73)
Ak
m" = me o/’ (1 — rczcin(];M ] (75)

g M m" 23 RRAETC R AT 71 F AR S YAE m f O Issh i B A G g pi . AR, 51 BE mIf
AR FEREET LS E m, XAEr>>G(M +m)/c* i, 44

g=-SM om (76)
r

6. &it

grbEmrn, DURhig 7548 B ) Bz A A RIRBUE A, B2 i e IR, R,
FE5G IATA B I RVE IR 38125 18 B WAL FLAT 0 T B s B BTN L, el A U 7 AR At vT
UE I DU 77 B AR F 55 BE 2502 0 AR A I RV Sl o D RE(LO) (e, LR AE S B A IR JE R . T F2(10)
AR LR AR LRI RSB /100G — T ke, XL E 705 A5 2I7E m AT 1 th AE O 1
Bk, AHES P& M RO KR A M BUTC T KGR IRIE, A s 4t —
THEEA G, AT ERATE RS EIE, A TEVR R SR . 2 E0E i i A AR
PHAEAT #8A2 H il L) o

Sk
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