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PHOTON MASS AND LOWER LIMIT OF THE VELICITY OF LIGHT

KAN Xue — min
( Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: A direct effect of the hypothesis of nonzero photon mass is that the velocity of
light in vacuum would not be invariant and its upper limit would equal the constant ¢ as the
frequency increases. However, the hypothesis of nonzero photon mass is faced with a theo-
retical difficulty that it can not satisfyingly answer how the velocity of light would vary with
the decreasing of photon’ s frequency. Based on the relation between photon mass A and

minimum frequency w which was derived in quantum electro — dynamics, it is pointed

out that as the frequency decreases the velocity of light would not be close to zero without
limit but have a definite lower limit ( =0.89 ¢), i. e. a little lower than constant ¢, and
that the velocity, with which the static fields propagate in vacuum, must be equal to the
lower limit of the velocity of light ( =0.89 ¢).
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REERBILTARIE, LR, WHFRERZATHREANFTHHLIERE. MRATFRE
ARKER, HIS FHRERNBURAEATERITER ¢, TEHREX; RELP K (Pro-
ca) BEEFBMMEBR" L A TFRERHZ" WBRRAEEL L BB RTUEEMN,BE,
BEE RN, ML EHEBAENEMIR, - HEX —BEEEX #— 1 Eit E MR
NARFRINFPEANEISHR, AN, L TFRER T, bE RN S TR
18, BBETE, MEE —MUBET ¥4 c K. TR, 4 s LES TR
B %A R G R .

1 FRERYTER

BIMEARRH FTXEFREMFR, 54, MR IGEM IR E TR wiiE TEm TR
A BRAFE-ATEORREE o kB SEHER-MGE, MEHFFZER_EZ
EFFEESR, WRB TR

EAF AR T , RER TR m,, WERMEERIRTRN:

2
E=—m70—=hw, (1)

1 -v/¢
Hrb,v AN FREE, MESPHAE, 0 HEFREE HREN _FH, AXMH T EITE
EE, FRIEE T Rl BT E N BRI W N RS, B FRREAERNFIL
SRR ER
m, = AR/ s (2)
XE A RAEARER,RAK(1)4:

v=c /1—1—22. ' (3)
)

WA, R AREE V.U NRRREMERAR. B8, BERR o FEE,E
v ERETER ¢ HE, BERENB/, MTEBLESHEZENEXR, —EE“AF
REANZ ' H— S LR EME; SRR (3) B RHIA N, FESR N8/, EE RN T
RitEiE 7%, BERERESHN, AAEEERHA, NEHETFIRBER T HBR ST ERE
ZHH).

AR AHNRME”, ERFRINFEPFIATANFRATFREL(LSRRER) AER
RER/AME 0 BIE EREERE, B QRENLVEF, EET PEEE, HEB/MIR
B 0 WRTEER[9 ] BHEH) 0, MAZE R KR, TR

In2w,, =lni+9/6, (4)

IREp
M@, = 0.446. (5)
B, BAG)RAR(3) BIn kB v WE/ME, IEEM TR HE, &AF036 HRHE, Fit
FHREAAR, AEE/ME 0, A RAER, X@)HS) REHEN TRENRESREA
K—RBS RS L FRIERENSBE—A BHIEFRN. ik, TLHERX () RAR
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(3) FHERENBRESRR K WIBLERERN:

2
Vi =¢ 1 = 5 =0.89¢c. (6)
(wmin)

BEH 0.k KSBRNERNE/M, U, R(6)BRURE KSRBRENLEN TR
F XM EBRE LR HENBMUER T, BR(4)BEH:In 20,, =ln 4 +5/6. &L
AT BT, B 5% RIESEREMFMEC IR o, MAZAIMX R LE R

2“) min

2(1 —2¢’coth2¢’) . lnT =

e . 204, 1 -cosh2@ b
WAL n e o L=cotBP s g ST, KB

204,
A
Eh o« 1, FrifgalAwx gz (4).
RAELRBIE-RESER K REHEER, REN s BR KRN HES, EENTK
FITRE R v FFHEE « B M, R RIEOEERK TS « $F1T, RREETHRCR, LT
KZSBANKBEENTRIMERNR:
» v. = _.”'LH*_V_ (7)
-y Ve
FHLLEE BT WEWESAET (2F) WGSBS A B M E AR, BIZ(7) Rt
HE V<<, /XR(7) EERFHEM, 153
Vgn =V pa = 0.89 ¢, (8)
HWEERY, BMEXAFREAFTE, HEMENEB/N, EMRESRBRREAREERRA S TR
BE RS ISR BETHE c MTRE 0.89 c. Hilt, JUiLESHRATFER
FAFEIPRSHRESRBER, TR EMRRAFER. UEHNERWTFSE ETFREAS
T HBIFERERAE, RN EESERNYEFER S

In

1.3,
_6(1+5®+ 7,

2 XTHHEY

BHEAFREANB/MIE 0,, ZFREZR(4)HR(S), FESPEBHLT, LR
B R ATRER
WZwy, =2.241, (9)
WRRERR, WRAFERERAE, MR ILFELWEE, L TFREE o BRAESZHN. X(6)5
R(B) W, AZPAENTREAFRENRADALR; EhLE,BR() IRRHHRE 0 B
ESORE, YeE TOHREM TR, ESEBNA— SRR ARERR, BB D), R TR
% o fE(0—o ) WEBNEELN, IATHERITESTE, “RTHEERETE BRA
BER—IEA B LB, RAREROSLN , TE 2 BN S5mE TR, RAREFTHE
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EBREETREAETE(m, =0, 1 20) WEGT, BHRBFHIEANIR (0= 0),
HMR 5L, BB HREE SR FRIER G ) (Yukawa ) EH AR
BF'. X—-HEOTHEZAET EBR(), MEATFHRERALE T RURRRAT
BEETHF, AR (m, #0) 5(0=0)2BHEFEK.

R BEERNRAT. EBRESCTLEHImTHEE: MRAATFHRERRAE TR, B0
RN ERIF BN 0. 6T 5, R GERS PREEEBEREHEN TR(=0.89 ¢). FF
LA ARE TR R SR ER MR 2, A B T FRE BT B Y.
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