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About Charged Tachyons. 
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Is t i tu to  di E i s i ca  Teorica deU'Universi t~ - Gatania 

( r i e evu to  i l  2 Lu g l i o  1970) 

1. - I n  r e c e n t  t i m e s  m a n y  a u t h o r s  (~) e x p r e s s e d  t h e  o p i n i o n  t h a t  tachyons ( f a s t e r -  
t h a n - l i g h t  p a r t i c l e s )  a r e  p r o b a b l y  n e u t r a l .  W e  t h i n k  t h a t  o f t e n  t h i s  o p i n i o n  w a s  
b a s e d  e s s e n t i a l l y  on  c o n s i d e r a t i o n s  w h i c h  m a y  be  d e p i c t e d  as  fo l lows .  

L e t  u s  c o n s i d e r  t h e  c o m p l e x  p l a n e  (2) o f  t h e  
( complex )  proper  masses  m o of  (( e l e m e n t a r y  ~> p a r t i -  
cles ,  as  i n  F i g .  1. A c c o r d i n g  to  t h e  (( s w i t c h i n g  p r i n -  
c ip le  ))(3), we  m a y  a s s o c i a t e  a n t i p a r t i c l e s  (4) t o  t h e  
(nega t i ve )  r e s t  m a s s e s ,  s y m m e t r i c a l  t o  t h e  p a r t i c l e  
(pos i t ive)  d i s c r e t e  s p e c t r u m .  T h e  p o i n t  0 c o r r e s p o n d s  
to  p h o t o n s ,  a n d  u s u a l l y  i t  is  a r g u e d  t h a t  t h e y  a re  
n e u t r a l  a lso  b e c a u s e  (~ c o i n c i d e  ~> j u s t  w i t h  t h e i r  o w n  
a n t i p a r t i c l e s .  L a s t l y ,  t h e  t a c h y o n  p r o p e r  m a s s e s  fa l l  
on  t h e  i m a g i n a r y  ax is .  A s  t h e  d i s t i n c t i o n  b e t w e e n  

t a c h y o n s  ~) a n d  (( a n t i t a c h y o n s  ~) does  not r e s t  (5) o n  
t h e  s i g n  o f  t h e i r  p r o p e r  m a s s  too----4-i/~ (/~ real ) ,  
b u t  o b v i o u s l y  ( 5 ) o n  t h e  s i g n  of  t h e i r  r e l a t i v i s t i c  
e n e r g y  

i t  c a n  be  h e u r i s t i c a l l y  t h o u g h t  t h a t ,  i n  t h e  m 0 c o m -  
p l e x  p l a n e ,  t h e  e o r r i s p o n d e n c e  particle-antiparticle 

is p r o d u c e d  b y  t h e  s y m m e t r y  w i t h  r e s p e c t  t o  t h e  

I l m m  o 

m° F t --~11 R(M+I'F) 

Fig. 1. - Complex plane of the proper 
masses m=. On the real axis  we  m a t  
represent the (discrete) spectrum of 
bradyons (ffib)__common particles, with 
v "~ e and 1o s > O---(positive semiaxis) 
and of their antiparticles (negative 
semiaxis). The point mo = 0 corre- 
sponds to luxons--e.g, photons, with 
v = c and ~== 0 - - w h i c h  have  the  
convent ional  proper mass  zero.  Tach- 
y o n s - - w i t h  v :> e and ~= < 0---shall 
fall on the imaginary axis (see also  

ref. (')). 

(1) a) J. DHAR and E. C. G. SDI)~LRSIt&N: Phys. Roy., 174, 1808 (1968), and references therein;  
b) 1V~. B ~ o  and E. R E C k :  Left. Nuovo Cimento, 2, 643 (1969); c) T. ALVAGER: private communication. 

(') a) E. R E C ~ :  Giornale di Fisica, t0, 195 (1969); b) Rendie. Acead. Naz. Zdncei (to appear). 
(=) a) See e.g.: E. C. G. SUDAI~S]thN: Report  NYO-3399-191]SU-1206-191 (Syracuse, Dee. 1968); 

b) V. S. OT.m~OVSKY and E. R E C k :  NUOVO Cimento, 63A, 814 (1969). 
(a) See also: R. P.  F E ~ A N :  Phys. Roy., 76, 749 (1949). 
(6) a) M. BALDO and E. REC~LMI: Le~t. NUOVO Cimento, 2, 663 (1969); b) O. M. P.  BILA~UI~, V. K.  

DES]]PANDE and E. C. G. SUD~SHAN: Am. Journ. Phys., 30, 718 (1962). See also ref. ('). 
(6) W .  KROLIKOWS~: Report  P-1060/VII/PH (Warszawa, 1969). 
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i m a g i ~ a r y  axis.  Thus ,  ana logous ly  to luxons, also t a e h y o n s  <, shou ld  coincide  ~> wi th  
t h e i r  an t i pa r t i c l e s  a n d  ~, shou ld  ~> be neu t r a l .  

h i  th i s  l e t t e r ,  we w a n t  to e lnphas ize  t h a t  t h i s  conclus ion  is b y  no m e a n s  a neces- 
sa ry  one. 

In  fact .  t he  indisti~tguishability be tween  par t ic les  a n d  
an t i pa r t i c l e s  requ i res  n e u t r a l i t y  on ly  for bradyons ( =  com- 

e) m on  pa 'tieh,s). for which  the  matter-antimatter c h a r a c t e r  P ~ -~Y is an  abso lu te  (Hie (:~). i.e. i n d e p e n d e n t  of the  ( iner t ia l )  
ot)servers  (*). Namely .  if antiparticles a p p e a r  as the  (or- 
todox)  r e i n t e r p r e t a t i o n s  (ab) of ( (nega t ive -ene rgy  particles 

E 
t r ave l l i ng  b a c k w a r d s  in t ime  ,)(**). such  all i nd i s t i ngu i sh -  

b + p  ab i l i ty  is possible  on ly  w h e n  the  electr ic  charge  is l ack ing  
- (besides o the r  condi t ions) .  

~ / \  The  l uxon  case is a l imi t  one, a n d  the  absence  of elee- 
g t r ic  charge  on  p h o t o n s  (e.g.) can  be  also justified by  re- 

n m l n b e r i n g  t h a t  t h e y  are jus t  the  q u a n t a  of the  e lectro-  
c) P magne t i c  field ! 

F o r  t aehyons ,  the  eoi,cide,ee of (, pa r t i c l e s  ,~ a n d  (~ an t i -  
par t ic les  )> means  mere ly  t h a t  t h e i r  m a t e r i a l / a n t i m a t e r i a l  
c h a r a c t e r  is relatice to the  obs~q'vcr (5~). As resu l t s  f rom 

F i g .  2 .  - T h e  ipersurfaces 
Et--p  ' = m~: a)for bradyons Fig.  2. for par t ic les  of t ype  I I I  a Lor( .ntz t r a n s f o r m a t i o n  
(type I particles): b) for iux- can  b r i n g  (wi th  c o n t i n u i t y )  a p o i n t  of the  u p p e r  shee t  on to  
o n s  (type II  particles); e ) for  the  low(,r she(.t (e,,.sb). To c la r i fy  th i s  po in t ,  we n m s t  recal l  
taehyous (type III  particles), t h a t  i t  is a twavs  (possible and)  b e t t e r  to c o n s t r u c t  theor ies  
A n  a x i s  (Pz) i s ,  of  e o u r s e ,  n o t  ' " 
represented. Here weuse nat- by  eonsiderino '  process  amplitudes r a t h e r  t h a n  s t a t e s  (7). 

ural units. ~Vhieh is p a r t i c u l a r l y  t rue  for theor ies  i nc lud ing  t aehyons ,  
as a par t ic le  l h a t  appea r s  as an  entering t a e h y o n  to a n  ob- 

se rve r  lnay a p p e a r  as an  escapi ,y  a n t i t a e h y o n  Io a n o t h e r  observer ,  a n d  rice versa (~b). 
l i t  a c e r t a i n  sense, th i s  (( switehin~o" p r inc ip le  ,) for t a e h y o n s  p lays  the  same role as the  
(( cross ing p r inc ip le  ~) for h r a d y o n s ,  the  m a i n  difference be ing  t h a t  the  crossing for 
the  r eac t i ons  (e.g.) 

.4) a = b ~ c - = d ,  

(1) B) a ~ - ~ g + d ,  

where  tim b a r  m e a n s  <~ a n t i p a r t i c l e  ~. requi res  t h a t  an  a n a l y t i c  f u n c t i o n  A(s, t) exis ts ,  
whieh  gives  the  a m p l i t u d e s  for b o t h  r eae l ions  A). B) in  co r respondence  to t h e i r  respec- 
tiw~ a l lowed d o m a i n s  Dx, D~ of the  i n v a r i a n t s  (***) s . t .  I n  the  ease of t a ehyons ,  o!l 
the  c o n t r a r y ,  D~ a nd  Dz m u s t  coincide,  as s a n d  t are jus t  L o r e n t z - i n v a r i a n t  var iab les ,  
and  reac t ions  A), B) m a y  be the  (different)  desc r ip t ions  of the  same  I)hysieal  process  
acco rd ing  to two i ,ertial  obserrers. Thus ,  in genera l ,  for ,~ t h e o r y  r e g a r d i n g  t a ehyons  
to  be  said (< L o r e n t z - i n v a r i a n t  ~>, we m i g h t  r equ i r e  t h a t  i t  conserves t h e  r eac t i on  
qmpl i t udes ,  in  the  a b o v e - m e n t i o n e d  sense  (v). Besides,  as usual ,  accord ing  to t he  

( ' )  A s  u s u a l ,  p h )  s i c a l  o b s e r v e r s  are  c o n s i d e r e d  t o  b e  of  t y p e  I .  W i t h  r e s p e c t  to  ( u n p h y s i c M )  s u p e r -  
l u m i n a l  i n e r t i a l  f r a m e s ,  t a e h y o n s  w o u l d  b e h a v e  a s  b r a d y o n s ,  a n d  vice versa.  

(*')  I n  r e f .  ( ~ )  t h e  s y n t h e t i c  n a m e  buflons h a s  b e e n  p r o p o s e d  for  t h e  ~ n e g a t i v e - e n e r g y  p a x d i e i c s  t r a v -  
e l l i n g  b a c k w a r d s  i n  t i m e  ,,. 

(*'*) T h e  v a x i a b l e s  s a n d  t, a s  i s  w e l l  k n o w n ,  are  t h e  (, 3 { a n d e l s t a m  i n v a r i a n t s  *. 
( ' )  ~ [ .  GLOCK: .V'uovo Cimento ,  62 A ,  791 ( 1 9 6 9 ) .  
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r e l a t i v i t y  pr inc ip le ,  a p h y s i c a l  l aw v a l i d  in  a r e fe rence  f r ame ,  m u s t  be  v a l i d  also in  an-  
o t h e r  one. F o r  ins t ance ,  t h e  e lec t r ic  cha rge  Q m u s t  be  conse rved  in  e v e r y  process  as  
seen  b y  a n y  observer ,  b u t - - s t r i c t l y  s p e a k i n g - - t h e  r e l a t i v i t y  p r inc ip l e  cou ld  be  a s k e d  
n o t  to  i m p l y  t h a t  Q be  also a L o r e n t z  i n v a r i a n t  (i.e. t h a t  i t  m a i n t a i n  t h e  s ame  v a l u e  
u n d e r  a L o r e n t z  boost) .  A close i n s p e c t i o n  of t h e  r ea l  m e a n i n g  of (~ c o i n c i d e n c e ,  be-  
t w e e n  t a e h y o n s  a n d  a n t i t a e h y o n s  b r i n g s  o n e - - i n  f a c t - - t o  such  a n  e x p e c t a t i o n .  

Therefore ,  t h e  fac t  t h a t  t h e  n u m b e r  of t a c h y o n s  ( and  a n t i t a c h y o n s )  is n o t  L o r e n t z -  
i n v a r i a n t  (1-35) does  no t  necessa r i ly  impose  t h a t  f a s t e r - t h a n - l i g h t  pa r t i c l e s  be  n e u t r a l .  
To r e p e a t  ourse lves  ( and  to speak  roughly) ,  w i t h i n  a phys i ca l  t heo ry ,  t h e  propositions 
t h a t  must  r e m a i n  t r u e  u n d e r  L o r e n t z  boos t s  cou ld  be  j u s t  n o t h i n g  else a n d  no  more  
t h a n  t h e  phys i ca l  laws of t h a t  t h e o r y  (e s sen t i a l ly  t h e  c o n s e r v a t i o n  laws,  a n d  t he  relations 
expre s s ing  process  a m p l i t u d e s  (v), i n  t h e  sense  before  c lar i f ied)  (*). The  (, p a r a d o x ,  
(a r i s ing  i n  standard e l ee t rodynamics )  r e l a t i ve  to a c h a r g e d  radiating t a c h y o n ,  w h i c h  c a n  
a p p e a r  to  a c e r t a i n  set  of obse rve r s  as b e a r i n g  r e l a t i v i s t i c  e n e r g y  zero (wi th  d i v e r g e n t  
v e l o c i t y ) , - - a n d  w h i c h  t h e r e f o r e  s eemed  n o t  to  be  ab le  to  r a d i a t e  ( * * ) a c c o r d i n g  to  
t h a t  se t  of re fe rence  f r a m e s - - h a s  b e e n  d e s t r o y e d  too  b y  RHEE (s). To conc lude  ou r  
c o m m e n t s  a b o u t  t a c h y o n i e  e lec t r ic  charge ,  we o u g h t  to  show t h a t  i t  w o u l d  be  poss ib le  to  
define a c h a r g e  o p e r a t o r  Q - - f o r  a set  of i n t e r a c t i n g  par t i c les ,  i n c l u d i n g  t a c h y o u s  (***) 
- - w h i c h  c o m m u t e s  w i t h  t h e  t o t a l  H a m i l t o n i a n ,  b u t  no  longer  w i t h  t h e  gener i c  Lo-  
r e n t z  boost .  L e t  us  confine ourselves ,  for  s impl ic i ty ,  to  a se t  of sca la r  (***) t a e h y o n s .  

However ,  on  t h e  one side,  t h e  u s u a l  express ions  for  t h e  L o r e n t z - b o o s t  o p e r a t o r s  
c a n n o t  be  app l i ed  d i r ec t ly  to  t a e h y o u s  s i s tems,  e i t h e r  because  t h e y  should not conse rve  
in  t h i s  case t h e  n u m b e r  of ~ pa r t i c l e s  ,~, or  because  (as p r e v i o u s l y  ou t l ined)  we m u s t  
dea l  w i t h  amplitudes r a t h e r  t h a n  w i t h  t a e h y o n i c  s ta tes .  On t h e  o t h e r  side,  i f  we a s s u m e  
t a e h y o n s  to h a v e  e lec t r ic  c h a r g e  ± q, t h e  o p e r a t o r  Q is n o t h i n g  b u t  t h e  o p e r a t o r  
(( n u m b e r  of t a c h y o u s  m i n u s  n u m b e r  of a n t i t a c h y o n s  ~ as i n t r o d u c e d  in  rcf.  ( 1 ) - - a p a r t  
f r om a m u l t i p l i c a t i v e  c o n s t a n t .  

Thus ,  l e t  us  t u r n  ou r  a t t e n t i o n  to t h e  s ub j ec t  of t h e  n u m b e r  of t achyous ,  t h a t  is 
n o t  L o r e n t z - i n v a r i a n t  as i n i t i a l  t a e h y o n s  in  one process  m a y  r e su l t  as f inal  a n t i t a c h y o n s  
to d i f fe ren t  obse rve r s  (LT). To i l l u s t r a t e  t h i s  k n o w n  fact ,  le t  us  r e p o r t  some example s ,  
o u t  f rom ex i s t i ng  l i t e r a t u r e .  A first  example ,  fo l lowing FEINBERG, is dep ic t ed  in  Fig.  3 
(see i t s  cap t ion) .  O t h e r  s i t u a t i o n s  are  d i scussed  b y  SUDARSHAlq a n d  eoworkers  in  
ref.  (ms). 

(*) One has no reasons to require tha t  also the description of processes be invariant (ref. (~b)). In  
particular, two different inertial observers might judge the total electric charge involved in a physical 
reaction as having two different values (this may be just the case for charged inchyons): the main point  
is  t h a t  every observer  m u s t  see the total electric charge to be conserved  in that  react ion .  

(**) In ref. (s) i t  has been shown (within usual electrodynamics) that  also a zero-energy charged 
ta~hyon may radiate, subtracting energy to the  app l i ed  field. 

(s) j .  W. R ~ R :  Technical report 70-025 (College Park, Aug. 1969). 
(*'*) Differently from what asserted in ref. (1~), a tachyon cannot decay in a set of particles and/or 

antipa~IoI~ and]or photons, for trivial kinematical ~asous. Further (different) mistakes ate contained 
in reA. (*): see ref. (lb.~a). 

(0) R. Fox, C. G. KUPER and S. G. LIPSO~¢: Prec. RoY. See., A 3i6, 515 (1970). 
(~0) G. EC~R: Q~an~ura lield theory with spac6ltk~ momentum slaectrum, p. 23, Report I.T.P. 

(Wien ,  1969); S. A .  BLUMA2f and M. A.  R U D E R M ~ :  Nonvausality anal i~stablZity in ultradense ma~ter, 
preprint  (1970).  

(*'*) Spin-zero tachyons m a y  correspond b o t h  to u n i t a r y  (ref.  (xx)) a n d  to  n o n u n i t a r y  (ref .  (*~)) 
representations of the Lorentz group. 

(11) p. WINTERm~Z: Rutherford Lab. preprint RPP/T/3 (Aug. 1969). 
(~g) :~. B. WOLF: Nuct. Phys., i i  B, 159 (1969). 
(~*) M. E.  ARO~fS and  E.  C. G. SUDA~SHA~: Phys. ROy., 173, 1622 (1968). 
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To formal ize  the (sca lar ) - tachyon ss 'stem behav iour  under  Loren tz  boosts ,  we migh t  
p r e l im ina r ly  (*) proceed as follows. Let  us consider  a reac t ion  process,  wi th  respect  
to an ine r t i a l  reference f rame,  and  the crea t ion  opera tors  a, b of i ts in i t i a l  (2) and  final 
(3) usual  sca t t e r ing  states,  r e spec t ive ly :  

(2) ai=(k), bi . (k ) ,  

(3) ao=t(k), bo~t(k). 

and the corresponding annih i la t ion  opera tors  a t. b ~. The opera tors  a. b refer  to tac t lyons  
and an t i t aehyons  respec t ive ly ;  we emphasize  t ha t  we are a lways  dea l ing  wi th  posi t ive  

~,° /,b 
\x +/ /  

A) 

I 
I 
I 
T 

B) 

F i g .  3. - I n  A)  w e  d e p i c t  ( fo l l owing  FEINBERG) a t a c h -  
y o n  a w h i c h  e m i t s  a p h o t o n  c, t r a n s f o r m i n g  i n t o  a n o t h e r  
t a c h y o n  b w i t h  d i f f e r en t  ( g r ea t e r )  v e l o c i t y .  I t  s ha l l  b e  
poss ib l e  to  f ind o t h e r  i n e r t i a l  f r a m e s ,  a c c o r d i n g  to  w h i c h  
t b e  s a m e  p rocess  a p p e a r s  a s  in  B) ,  w h e r e  t h e  ]inal t a c h -  
yon  b n o w  is i n t e r p r e t e d  as  a n  i~i t ia l  a n t i t a c h y o n  b .  
T h e  a r r o w  t i n d i c a t e s  s y m b o l i c a l l y  t h e  t i m e - f l o w  d i rec -  
t i o n .  T h e  c l e c t r i e - c h a r g e  s i gns  a r c  e x p l i c i t l y  s h o w n :  t h e  
t o t a l  e l e c t r i c  c h a r g e  is c o n s e r v e d  d u r i n g  t h e  r e a c t i o n  in  
e v e r y  f r a m e  of r e f e r e n c e ,  b u t  c h a n g e s  i t s  v a l u e  u n d e r  
t h e  L o r e n t z  boos t  (i .e.  i t  is not a L o r e n t z  i n v a r i a n t ,  f o r  

t a c h y o n s ) .  See t h e  t e x t .  

energies.  Besides. we m a y  formal ly  consider  the vector-space H ,tf  ~ d~  di rec t  pro-  
duct  of the vec tor  spaces spanned  respect ive ly  by  the s ta tes  (**): 

i a~'(k)[0>, a~'~ik)a~'(k')'O> . . . .  

(4) # :  ] b~=(k) lO>. b~'(k) b~(k  ') 0>, 

I a'=(k) bin(k') !lO > . . . .  

<( ) !a f °Ut (k ) ,  ~01o.?°Ut(k) ~ ° U t ( k '  ) . . . .  

(5) -Z/: <0[b~°'t(k) - (Oibt°Ut(k) b~°Ut(k') . . . .  

(0!a~°Ut (k) b#°"t(k ') . . . .  

Under  a Loren tz  boost  L (w]fiC]l a pr ior i  acts  onto H),  w e  can f o r m a l l y  assume 

(6) La"(k)!O> = a~=(k')[O>.O(kro)-- <0!bt°'t(k ') .@(--k~) ,  

(7) Lbi=(k) I0> = bL"(k ') !0>. @(k' 0) -4- <0!at°=t(k') "O(-- k'o), 

(*) A m o r e  s i m p l e  a n d  m o r e  ~ c o n s i s t e n t  ,~ f o r m a l i s m  is b e i n g  d e v e l o p e d  e l s e w h e r e ;  see r e f .  (14). 
(14) A .  AGODI: p r i v a t e  c o m m u n i c a t i o n  ( C a t a n i a .  1970) .  
(**) N o t i c e  t h a t  a priori  s y m b o l s  ] ) a n d  < I h a v e  h e r e  a d i f f e r en t  m e a n i n g  t h a n  in  D i r a c  f o r m a l i s m .  
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where k ' ~ L k ;  and, more in general ( k ~ L k  u [u-~] ,  h]), 

(s) L a~(k,) 1-[ ¢~(h) 1o> = 1-[ a'~(k;) ¢~(ki)10> I]" O(k;~) + 
L t - I  h- t -~l  J t - 1  h-tA-1 ~-1 

b+OUtlk r ~ a+OUt k t + ~  ~ a"(g) b"(k~)lO> ® <Or , , . ,  ( , . ) "  
1~=1 q--1 $'x:/t~$zffifffi...'~jl~ hl~ht~.. , t th f t . J= l  t" ' l  

' H O(ko,). ~ o(k~).H o ( -  g , , ) .H  o(-k;,.).  
t~1 h--t'{-1 ¢-1 s -1  

$~Jl.,..dY h~hxo...oh~ 

The above ]ormulae get their actual mean ing- - for  what has been previously empha- 
s i zed - -on ly  when entering in  (( scalar products ~>, which we define as follows. For  sim- 
plicity, we confine ourselves to the two particular eases corresponding to Fig. 3 and for- 
mula (1) (interpreted for tachyons): 

(9) <O]e~°~t(k~)a+°~t(k~)a~(k3) ]0> z_~ <OictO~t(k~)a~OUt(kz)jStLa~(k3)lO> = 

~out r in t in r - [b'n(k',)IO> ® <O[c*°U~(k;)].a~n(k~)]O> ~ <0[c (kx)b (k t )  a (k~)lO>, 

where the operator e refers to the photon entering in Fig. 3; 

(10) <Ola~°"t(k~)a+°*t(kz)a~n(ka)a'n(k,)]O> ~ <Ola+°"t(k~)a+°"~(k2)L+~a'n(ka)an'(k,)lO > = 

=[b,.(k,)lO>®<O[a+O~t(k,)] ,= , +o~ , do, ,o~ ' +oo~ ' ,= , ~= ~ • [a (k,)10>®<0lb (k~)]--<0]a (k~)b (k'~)b (ka)a (ka)[0>. 

If  we want an invariant theory (for taehyons), as before outlined, we wish to assume 
the equality of every scattering amplitude and of the boosted one (in particular of the 
amplitudes appearing in formulae (9) and (10)). I t  follows that, in the H-space, boost 
operators are unitary (as any Lorcntz transformation), even if they may connect 

process descriptions, with different numbers of initial and final particles. 
That equality of the amplitudes could be expressed also in the S-matrix formalism, 

provided that  we adopt (in the //-space) the natural, formal convention 

(11) S °U~<kl . . . . .  kml 4---) |n<k I . . . . .  km[k.~. 

For example, formula (9) becomes (*) 

(9 his) <Olc~n(k~)a+~(k2)Sa~(l~)lO> = < O [ e + ~ ( k l ) a + ~ n ( k ~ ) ~ + S ~ a ' n ( k a ) [ O >  = 

= [<0[c ~ ~n(k~) ® b°Ut(k'z)10>] S .  a~=(k~a)I0> ~ <01c~=(k;) Sb"(k~,)a'=(k;)10>. 

2. - Recently RHea. (s) pointed out the possible importance of (charged) taeh- 
yons in astrophysics, because of their behaviour in (interstellar) electromagnetic fields, 
different from bradyons. I]  it would be again possible to apply some standard-electro- 

(*) I n  t h i s  c a s e  w e  c o u l d  w r i t e  f - , a i n ( k ) L T ~  ct in(I t ' ) 'O(k 'o)~-bt°ut(k ' ) 'O( - k ' a )and  s i m p l i f y  t h e w h o l e  
f o r m a l i s m .  
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d y n a m i c s  fo rmu lae  to t achyons ,  we could here  recal l  t he  r e l a t i on  for the  power  lost ,  
t h r o u g h  bremsstrahhtng r ad i a t i on ,  b y  t a eh ions  in a r a n d o m  (pure) e lectr ic  field E,  in 
the  form (fl~ r/c) 

where  

1 q O E ~  

7 ~ %@-_o__ I ' r t ~  - -  o =-- - - ,  

t he  q u a n t i t y  q b e i n g  the  (probabh. )  e lec t r ic  charge  of t aehyons .  
W e  w a n t  to p o i n t  ou t  t h a t  f r om eq. (12) i t  folh)ws t h a t  t a e h y o n s  w i t h  v>c~/g 

will  ab.~orb radia. t ion,  dece l e ra t ing ;  whils t  taeh)-ons h a v i n g  e < v < c ~ g  ~¥ill e m i t  ra- 
d ia t ion ,  acce le ra t ing .  The  i n t e r e s t i n g  p o i n t  is t h a l - - i n  b o t h  c a s e s - - t a c h y o n s  shou ld  
t e n d  to the  asymplotical ve loc i ty  rco = c v 3 .  

Therefore ,  w(. could  in lag ine  1hat  a (galactic)  tIu region (*) suff icient ly t h i ck  m i g h t  
work  as a <~ monokinetieal, lens for  t a c h y O l l S .  A s s u m i n g  t h a t  (probable)  t aehyons .  
eomit lg  froltt a. H i t  region, all  possess jus t  the  w, lo ( i ty  c~¢/g, f rom t h e i r  <~t.ime of 
fl ight ,> ])etween two de tec to rs  one m i g h t  gel lhe  p rope r -mass  d i s t r i b u t i o n  of the  con- 
s ide red  t a e h y o n s - - a s  i he i r  ene rgy  less in  the  firm de t ec to r  oug'ht r e a s o n a b l y  to d e p e n d  
only  on t h e i r  own energies.  

Besides,  we c a n n o t  }zo on w i l h o u t  m e n t i o n i n g  t h a t  in  ref. (~5) t a c h y o n s  h a v e  been  
s h o w n  to suffer a g r a v i t a t i o n a l  repulsion f rom usua l  m a t t e r .  SALTZ~IAN ,%114 SALTZMAN 

s t a r t e d  f rom p a p e r s  (~(;) wh ich  ex ib i l ed  (, gchwarzsch i ld  >> s ingu la r  surfaces  co-ordinate- 
independeM (i.e. physically meaningfu l ) ,  in  cont ra~t  w i t h  a gene ra l  belief.  

3. - L a s t l y  to t ouch  aga in  the  qnes l ion  of of the  de tec t ion  of t achyons ,  one of 
t he  mos t  i m m e d i a t e  (, ways  ,> was sugges ted  sinee 1968. p a r t i c u l a r l y  in ref. (la) (**). The  
t heo re t i c a l  p r o b l e m s  h a d  been  a l r eady  diseugsed by  o the r  a u t h o r s  (1~). 

]3ricfly, if t he  d i f fe ren t ia l  s c a t t e r i n g  a m p l i t u d e  be tween  two c o m m o n  b r a d y o n s  has  
a (~ resonance  ~> p e a k  for a f ixed va lue  of the  m o m e n t u m  t r a n s f e r - - i n d e p e n d e n t  of the  
entel'iI~g t o i a l  e n e r 2 " y -  we could  a rgue  ev idence  for a t aehyon .  Ind iea t io l l s  ill t h i s  
d i r ec t ion  h a v e  been  fo rwarded  v e r y  r e c e n t l y  in ref. (17). 

E v e n  if the  a b o v e - m e n t i o n e d  m e t h o d  has  i ts  vah le  s u b s t a n t i a l l y  w i t h i n  << pe r iphe ra l -  
t ype  models  >> (2~,) (in wh ich  so-cal led (, v i r t u a l  )> pa r t i c les  are cons idered  to be  c o m m o n l y  
exchanged) ,  we wish  to c o n t r i b u t e  s ignal ing ,  e.g.. t h e  expe r i l nen t a l  resu l t s  r e p o r t e d  
in  ref. (is). 

(') i .e .  a region of ionized hydrogen  (protons).  
(1D I .  FERRETTI and  ~[. VERDE: A t l i  Ace.  Sc ienze  Torino (1966), p.  318; M. VERDE: unpub l i shed ;  

F.  T. HADJIOA-',~XOL': Nuoro  Cimento  4 4 A ,  185 (1966). 
(16) F. SALTZSIAN and  G. S~LTZ.~L~: Lel t .  Nuoco Cimento,  1, 859 (1969), and  ref.  ( " )  the re in .  
(*') See also rcf.  ('~). 
(17) A. 3I. GLEESOX, 5I. G. GUNDZIG, E.  C. G. SUDARSHAN and  A. PAGNABIENTA: R e p o r t  AEC-8/CPT-47 

(Apr. 1970). 
(~s) AACHEN-]~ERLIN-I~o,N-N-CE~N-CRACO~V-HEIDELBERG-WARSAW COLLARORATIOzN~: ~'ue[. P h y s . ,  

13 I~, 571 (1969); A.  BIALAS, A. ESKI~EYS, ~V. KI~TEL, S. I)OKORSKI, J .  ]~. TUOSIINIE1E[I gIld~L. VAN HOVE: 
N u c l .  Phys . ,  11 B, 479 (1969); A.  BIALAS, O. BASSO~I:PIERRE, A. ESIi~REYS, ~ .  GOLDSCt~HIDT-CLERMONT, 
A. GRANT, ~ .  ~ .  HENRI, ]3. JOIN~GEJ.~NS, D. LINGLIN, F. ~[ULLER, J .  ~[. t)ERREAU, Ill. PIOTROWSK&, J .  K .  
TUO-~IINIEMI, G. WOLF, ~V. ]DE ]3AERE, 5. I)EBAISIEUX, E. ])E ~VOLF, 1 c). ])UFOUR, F. GRARD, P.  ~[IERQIYEL, 
L.  PXPE, P. PEETEnS a nd  F. VERBEtmE: Nuc l .  P h y s . ,  16 B, 178 (1970). 
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Finally, without remembering the (~ compulsory principle ~> by GELL-MANN, We 

would like to conclude the present letter with the words (1~) : (( If tachyons do exist, 
we ought to find them. If we do not  find them, we ought to be able to find out why 
they could not exist. )) 
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