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The outcome of Mishelson-Morly experiments has impl ied the K fall" 

of classical nonrelativisti c  physics and . also, reoresented the first 

experimental data in favour of later special theory of relat ivity. The 

later discoveries of a series of experimental effects. predicted ei ther 

by special theory of relativity d i rectly or by other theories b ased 

on special theory of relativity, h ave  proved t he high degree of exper i ­

me ntal confirmation of the special theory of relativ ity. However, tne 

most illustrative way to establish an experimental li m i t  U?  to wnic� 

a th eory is confirmed seems to be searc h for an efect stric� t l y  for b i d­

den by that theory. Such situation ari ses in  tne app1 icatio n of  special 

t neory of  relati vity in electrodynamics. wnich results ir. a forbic ness 

of charge dependance on velocity .  N ame l y, if we write 

: { v )  = : { o) • 1 • -.i ( ,., / c ; '"
( 1 ) 

i n  order to have charge q inaepenaent f rom vei c c ity � .  tne special 

theory of relativ ity denands � = 0. 

Chiu and Hoffmann1 have found ou t a way to ceterrn i ne the exoeri-

mental limit of coefficient f rom the ex �erime�ta1 data on tne 

neutrality of atoms and molecules. Neglect i n g relati vel y sl ow motion 

of atomic nucleus and taking i nto accoun t onl y tne motion of atomic 

electrons. the charge of atom becomes 

o q =Cl • e { v . /c ; 2 

1 , 
( 2 ) 
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and, i n  o rde r to fi nd the  l i mi t o n  c o effi c i ent  a ,  o n e  has t o  fi nd the 

exper,i mental l i mi t of o q, w h i l e  the  sum appear i n g i n  preceedi n g  

fo rmul a i s  easi l y  esti mated fr om  s i mpl e atomi c mode l s . 

· I nterp retati o n  o f  exper i ments, i n  wh i c h the neutra l i ty o f  atoms

i s  tested, i nc l udes al so the def i n i t i o n  o q = e • y and i t  i s  customary 

then to g i ve t�e l i mi t on y .  

T h e  expe ri me nts made by di fferent autho rs2 coul d be grouped i n

three groups. 

F i rst gro up i nc l udes the  exper i ments ai med to  determi ne the  

defl ect i o n  o f  beams made o f  (neutral ) atoms or  mo l ecul es i n  e l e ctr i c  

fi e l d .  I n  a l l exper i ments, made w i th beams o f  H2 , o
2
, CsF, CsJ, KF, 

K and Cs, n o  defl ect i o n  i s  found out o f  exp eri menta l  erro rs, wh i c h, 

therefo re, dete�mi ne t h e  up per l i mi ts o f y .  The l o west exper i menta l  

e rr o r  is  ach i eved i n  t h e  exper i ment  mada w i th (neutral ) Cs atomi c 

beam and usi ng  t h i s  erro rs o ne may determi ne y �6 x 1 0- 1 7 • T h i s  

i mp l i es the uppe r  l i mi t fo r c o effi c i ent from (1 ) t o  be a� 5 x 1 0- 1 7 • 

I n  sec o nd g roup o f  exper i ments, two metal i c  mutual l y  i so l ated 

c o nta i ners (sma l l er o ne i ns i de the  l arger o n e ) are emp l o yed as an 

e l e ctr i c capac i to r  and a· (neutra l ) gas �ffl ux from the  i n ner c o ntai ner 

i s  used i n  o rder t o  measure i f  t h i s  effl ux produced a ny e l e ctr i c 

p o t�nt i al d i ffe rence  o f  two c o n ta i ners . Assumi ng  the  (neutral ) gas 

atoms o� mo l ecu\es are c harged by o q = e · y per atom, o ne tri es  t o  

deter.mi ne  y .  I n  al l _e?C, per i ments, p e rfo rmed w i th  co
2
, H2, H e ,  N 2 and A, 

the n eutral i ty o f  atoms i s . c o n  fi rm'ed and the exper i  men ta 1 erro rs 

determi n�  t h e  upper  l i mi t o f � - The l owest expe r i mental l i mi t i s  o bta­

i ned w i t h  effl ux o f  A,. i n  wh i c h  case o btai n ed y �4 x 1 0-2 0  means a l s o

. a  �5 X 1 0- 1 9 • 

 th i rd 9r oup i n c l udes Mi l l i ke n-type exper i ments wh i ch yi e l ded

y < 6  x 1 0- 1 6  mean i ng a �l  x 1 0- 1 3  fo r o i l  dro ps. H owever, we i nc l ude 
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here al so the modern experiments with l evitati on of metal ic particles 

i n  magnitc of el e ctric fiel ds , which were interpreted al wa ys on l y  

w i th respect to the search for quarks. The cl eanest of them, made by 

Blend et al . •  , with tungsten ( W) particl es coul d be interpreted as 

yiel ding y ":.. 3 x 10- 1 4  meaning Q�l x 10- 1 4 • Other experiments made 

with l arger metal ic particl es y i il d  even l ower l i m i ts:  the most dubious 

one , made by LaRue et al . ( from which authors think they detected a .  

quark with -e/3) might, perhaps, be interpreted as giving y � 4 x l o -21 

and, corresp ondingl y, � � 6 x 10-2 1 . 

�e rep ort here , al so, the resul ts of two of our own experiments , 

both  yieldin g the l imits for y and �.  

First of them empl oys an essential modification of gas effl ux 

method. The modification consists in introducing about 10  liters of 

t he liquid N 2 inside t he inner container before every experi mental 

ru� and evap ora�ing this great quantity of N 2 mol ecul es _ during N2 gas

ef f 1 ux period. From 26 experimental runs, we were abl e to extract the 

- ? 2 -20 1 i mi t y ':.... 4 x l O � , 1 ea di n g to ::,. <_ 1 • 2 x 1 0 

Second experiment used the gravitati�nal fal l of a heavy metal ic 

ball inside two col inear mutual l y  isol ated containers, constituti ng 

an el ectric capacitor. The transfer of rnetal ic bal l from one to  other 

container should produce an el ectric potential difference among them , · 

if metal ic atoms are not neutral .  Essentiall y nul l -resu l t was obtained, 
- 1 9 with experimental errors l imiti ng y � 1 x 1 0  and, corresponningl y ,  

a <  5 X 10-lg. 

Taking into account al l experiments yiel ding the menti oned l imits 

on neutral i ty of atoms, it is obvious that the independance of charge 

from vel ocity i s  confirmed up to a very high degree of credibil ity . 

Therefore , one can concl ude that the special theory of rel ativity is 

exact at l east up to these l imits. 



3 5  

REFERENCES : 

- 1 H . Y .  C� i u  and W� F .  Hoffman n  i n  Gravi ta t i o n a nd R e J a tiv ity, W.A.

Jenj ami n ,  Inc� ( 1 9 64 ) .

2 · . . 
� J� W .  Hughes , ib i d.




