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Photon mass and slow photon of static field

Kan Xuemin

(Guangzhou Institute of geochemistry,Chinese Academy of Sciences, Guangzhou 510640, Guangdong,China)

Abstract; Previous studies show that the determinations for the velocity of light within high frequency region can not
prove non-dispersion of the velocity of light in vacuum and also can not decide whether the photon is massive or
massless because the dispersion caused by photon mass takes place only within small frequency region of the long-
wave photon radiation. Therefore, in order to find the dispersion, the present paper is devoted to study on static
field. According to wave-particle duality the idea, which imagines that the frequency of static field is equal to zero,
must be given up. The static field should be considered to be the long-wave photon radiation and has a certain fre-
quency range, in which the dispersion of the velocity of light caused by photon mass takes place. The propagation
velocity of static field is just the velocity of light of the lowest frequency region. Calculations show that there are in
static field remarkable slow photons having velocities about 3% to 10% lower than constant ¢. To prove the disper-
sion caused by photon mass, the propagation velocity of static field should be determined and decomposed.

Key words: photon’s minimum frequency; minimum velocity of light; dispersion zone of velocity of light; long-wave

photon radiation; frequency range of static field

9[6]

1,

: 2013-09-02

(40873054)
: . . : ,2013.31(3):39—41.
Kan Xuemin. Photon mass and slow photon of static field. J Jiangsu Norm Univ:Nat Sci Ed,2013,31(3):39—41.



40 ( ) 31

1
“ ”» s (
), . , L4
0<Tm,<{4 X108 gt R
) ) Lol )
0 . [1—4] ,
(w=0) , (Proca )
(m,>0), . N N
b (w:O) [}
1) w
2
S — o, @)
7
(‘2
v ,m, . h . (1),
- m,c’ — . 9
= A (2)
A ts] ) (my>o) ] w ’
el :@ ’
;@ (m,=>0), o]
Omin = 2. 24A. (3)
(2) s Wmin L 7
[6] s ,
n w 1)
noc L, )
13)
'kwmm
N:J ndws k> 1. (5)
(4) L6 ] 11 (4) ’ k
) (kwmm<w<00) . ) (5)
Wiin = 0 << kWi (6)
2
(D,
7
v=rc J1—2A. @)
w
w=AC (2)), (7, v=0, “
C 3, D)
Vin = 0. 895¢ & 2.7 X 10° m/s, W= Wnn = 2 241 . (8)

, , P



41

[1]
[2]
[3]
(4]
(5]
(6]
[7]
[8]

v = 0. 999¢ &~ 3 X 10°* m/s, w= 10wn,
c. s ’ Umin ¢
Wnin < @ < 10wpin
; S (6)  (10) ;
) Upin € , ’
) (W= Wmin) ,
c . s (7
v.s = 0 969¢ &~ 2.9 X 10° m/s, w = L 8w
Umin UL g s C.
«C & ) k
4 (5, ,
, (k>1. 8), 4 ), N’
N’ Jm%médw In L8
R=3 = J,@ T e k> 18,
@ in @
k , R , ; s
) , c .
, (12) , R k , k=107, C (6))
¢ (10)) 10 ,R=13%; E=10", 100
JR=8 6%. ;
, s :1<<A<L 8, (12)
R=1%—100%, 1<k<1s,
, Vmin =2. 7X10* m/s v, =2.9X10* m/s
, ¢ 3% 10%.

Jackson ] D. Classical electrodynamics| M]. New York:John-Wiley &-Sons Inc,1975:5—9,597 —601.

(9

(10)

(11

12

(13)

s , [M].2 , 2002.:404—407.
: (M. : ,1979:152—183.
Goldhaber A S,Nieto M M. Terrestrial and extraterrestrial limits on the photon mass[J]. Revs Mod Phys,1971,43:277.
[l : ,2012(3);71.
s . [M]. s , s ,1964.313—318.

Jackson J D. The impact of special relativity on theoretical physics[J]. Phys Today,19
E H. [M]. .1978.246 —250.

87,40.34.

[FAEs 8. R4



