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@N @ s o . M Abstract - We revisit the introduction of the Superluminal Lorentz trans-
m tial frames, i.e. which ﬁwm:mwowa time-1ike objects into Wumomsgixm objects

“and vice-versa. It is known since Jong that Special Relativity can be'exten-
ded to Supertuminal observers o:;k by increasing the number of dimensions of

the mvmnm-ﬂwsm or ~which is in a sense equivalent— by releasing the reality

A_REVISITATION : \ o no:aﬂﬁ*o:,A%.m.,.A:wﬁoa:n+:@ also imaginary quantities). 1In the past we always
M
i
i
M
1
i

adopted the latter procedure. Here we show the connection between. that pro-
cedure and the former one, In order to clarify the physical meaning of the

imaginary units entering the classical theory of tachyons —in other words, —

we have temporarily to mwda“ﬁ:ﬂo play an auxiliary six-dimensional space-time

3Aw.wvw.:ozm<mw, we are m<m=ﬁcmagk able to go back to the four-dimesional Min-

kowski space-time.

§‘,

Ea )
Lebruary, 1982

We revisit the W:ﬁwoa:oﬁﬁo: of the Superluminal Lorentz transformations al-
. SO under another aspect. In fact, the Generalized Lorentz transformations had
vmm; previously written down in a form suited only for the simple case of col-

linear boosts (e.qg., they formed a group just for collinear boosts). We express

now the mcumxdca*swﬂ Lorentz transformations in a more general form, so that
they constitute a group together with the ordinary —orthochronous and antichro~

nous— rowm:ﬁn.ﬂxm:mwosamﬁ*ozm. and reduce to the previous form in the case of

noﬂdﬁzmmr boosts.

Our approach introduces either real or imaginary quantities, with exclusion

Idress: 57, CORSO ITALIA - 95129-CATANIA - ITALY of (generic) nmsuamx quantities. In the present context, a procedure —in two

steps— for interpreting the imaginary. quantities is put forth and discussed.

T T—

_In the case of 3 chain of Generalized Lorentz ﬁxm:wﬁowamdﬁozmw such a procedure

: : X " (when necessary) is to be applied only at the end of the chain. At Tast, we

Justify why we call "Transformations" also ﬁ:m Superluminal ones.

P . .
" (°) Paper partially supported by M.P.I. and C.N.R.
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wards in time do not exist. ‘However, in this paper we do not need discussing
in detail the Third Postulate, since we shall merely smxm;wmno:wmm to its

“corollary" known as the

3) "Reinterpretation Principle" (RIP), for which we refer to (7 7).

From Postulates 1) and 2) the existence follows of one —and ozgk.o:mwn,ﬂz<m:
riant speed w. We get from experience that w=c. Once an “:msﬁumg frame m
chosen, the q=<mwdm:ﬂ n:mxmoﬁmw of the speed of 1ight allows to divide ﬁsm set
{f} of all inertial frames f into two complementary, disjoint subsets ﬁmy ﬁmyu
where frames s are subluminal and frames § Superiuminal with respect to ﬁ H:m
Principle of Relativity requires observers s and S to be mncd<mdm3ﬁAm av, and,
in particular, observers S to have at their admnomm_ rods, clocks, protons, ele-

Ctrons..., like observers s. Of no_:.mld -6

)s objects which are bradyons B (sTo-
wer than Jﬁm:ﬁv with respect to a frame S must appear as tachyons q,s%ds.wmmnmnd

to m:k.wwmsm S, and vice-versa:
n B(S) = T(s); isnm?r £(S) = £(s)

where £ 1mu1mmm1ﬁm the :gcxo:m=. The main problem of the theory of tachyons is
finding how objects that are subTuminal with respect ﬁoovmm1<m1m S will appear
to observers s (i.e., to us). To solve such a problem, it is necessary to find
out the Amcnmxdcadzmdv Lorentz ﬁ1m=mﬁoxsmﬁdo=m no::modﬂsm the ovmmx<mdmo:w by
S with the observations by s. .

From our Postulates 1) and 2) it follows also that ﬁ:muAmmzmwmﬂﬁmmmv Lorentz

transformations m: connecting two generic inertial frames f, f*

(2) dx' = §¥%x

H LR . . : )

must:
.
Mxﬂy<ﬁxm3mw0ﬁa inertial motion into inertial motion;

11) form a (new) group G;

Hrome o .

;
[

(8 . det 6 = +1 ,

(5b) G6=-1.

-ce~-time (n>3),

(i) u#mmm1<m.mumnm *mOﬂwoukw
(iv) leave ﬁ:m _chronotopical-interval square ~:<m1dm:ﬁ except for its
2,8
sign(™’ Zv o
(3) dx' dx'™ = Fodx dx" . hwcm 3 2 g
. : u u
Due to eq.(1), the Plus sign holds for ordinary subluminal roxm:wN ﬁwmzmmos-

mations (LT) and the minus sign for Superluminal Lorentz transformations Amrﬂv

Notice ﬁsmd eq. Amv dauommm the. Adasﬁ mvmma to be invariant.

zoﬁﬁnm.mxv_ﬁn%agw that the four-position x", m:ﬂmwgzu eq.(3), is supposed
to be a vector even sdﬁs respect to the Generalized roxm:ﬁw group &, according

ﬁo eq, Amvn It ﬁoggosm that in ER the n:mawmﬂdn woxa .

ax dx*

is a scalar under LT! m. but it is a pseudoscalar under SLT' m (i.e., under the
mkasmﬂwz oumxmﬁao: S: mmm ﬁ:m ‘following). ' A

In other words, the 'requirement (iv) above —together with requirement A*%v

— - means that the GLT's scmﬂ vm special and unimodular

¥ ceq

and such that .the LT's are orthogonal whilst the SLT's are anti-orthogonal:

(5a) , mﬁm

T

+1, (subluminal case: u2<c2)

(Superluminal case:. u2> c2)

The present no:mﬂamxmﬁdo:m are explicitly expounded in Appendix A, since they
are delicate eénough —even if mﬁ1m4n:ﬁwoxsm1auu to have aroused some misunder-
standings in the past dAﬂmwmﬂcxmAmv.

We shall see soon that a group o¢.mrﬂ.m (incTuding the SLT's,and satisfying

our conditions (i)-(iv)) can be built up only passing to a m:-aismsm%ommd spa-
—which is substancially equivalent— mcgﬁmwdk releasing
the reality condition. Due to our Postulate 2), however, we shall follow an
approach ‘such to wddos us to bo cmnw to four dimensions. A “model theory" in
Aozgkv two adsm:mdo:m (n=1) can be easily extracted from Refs. Ad 25 mv

* X %
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(10*) v SLT(U=w) = * 41 ,

We are calling "transformations® the SLT's, and not mappings, for the 1mmmo:m
we shall see later. : : '
qzm present derivation improves our previous approach, contained in Refs.
A vu by modifying it, with the consequences that we shall soon expound.
In particular, the transcendent “transformation" § is simply given by eq.(10),
and does not affect the speed u (i.e., does not operate any change g+ 1/8,
differently from what stated in wmﬁm.ﬁw pvv. In fact, it Am.mmmk to recogni~
ze that —under our hypotheses— the group properties and space ¢m0ﬁxop<

are preserved only by an operator S which be represented by a 4x4 matrix -

symmetrical with respect to all the possible axis-permutations. Of course,

consistently with egs.(4),(5),

(m dets=+1; s's= -1 .

Let us 1mnmdAA~-wv also that, if G is a generalized Lorentz "transformation®,

then also -G 1is a GLT:

(12) GEG=>-Ge@

e
this is the reason of the double sign in mnm.AmvuAaov.A_o_vw nﬁfAmawo Fig.12
in xmﬁ.ﬁmv. In particular, let us consider the SLT = + A>Auv. where >Amv
is a certain (subluminal) LT; we umﬂAmv ’ .
(13a) ?@:-;-:S z ?am;:..i-g =+1
but
(13b) [ia@] [+iam2@®)] = [ia@] [einen)] = -1 .
Eqs. (13} show, by the way, ﬂ:mﬂAmV
(14) v Tigi = - 1A71(W) = - ia(-0) .

If we call Z(n) the discrete group of the n-th roots of unity, then ﬁsm new
group G of GLT's (both sub- and Super-luminal) results to cmA_ uv.

i

i
|

sy @-204) 8 I}

where Lﬂq is the ordinary (proper, orthochronous) Lorentz group, and Z(4)

is the discrete group of the ﬁo:w fourth-roots of unity:

(16) - o CZ(A) = {1, -1, 44, -1

,mmm Fig.1.

By mga¢:n.ﬁ:m.o1g*:mxk translations m,, we @mw the generalized Poincaré
group P.  One of the Casimir invariants of P is now. a: (and no more awv .
3o<m 4: general, the noxﬁmmno:ad:@ ommgsdx invariant 0$ the group P(n) =

&(n) & 1, . sgﬁ: &(n) = )R m%a ,_Mw in fact, the groups P(n),
EA:V amm<m “ds" .d:<m1*m:ﬁn 0f course, A: our notations, G =G(4); P =P(4).

In ‘the ordinary case of SR, ‘the true Lorentz group wmAp,mv"MNﬁwv = {+1, -dﬁw

Nﬁc.ma

which ammnxqwmuuoﬁ: uwwﬁdodmm and anti-particles in v:1m~< relativistic terms

(17) h 6(2) = 2(2) 2 X7

(merely by making 1mooc1mm to the standard postulates of SR, including the

..q:;xa nomﬂcgmﬁm Cf. mmﬁm Ap mvv. In this case, as wellknown, that Casimir

invariant wmgcnmm.ﬂo aw.

In the particular case of a boost along x, our SLT's, egs. (9)-(10), wri-

ok Beng

- +¢ﬁ - ux’_ ;%= Ut |
B AR L e A
X' =+ Ut o i t - Ux |
:Agmv ST LTI Superluminal case
. [ uZ<c?; U2s>c2
z' =t 4z

repeat !
Let :Jwﬁ:mﬁ one of the ways for c:amsmﬁm:ud:u the formal presence of the "i's"

(") Throughout this paper, when convenient, we shall use natural units: c¢=1.
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(21) N -

s:mwm 7, ﬁmﬁ:mnxoumx-dﬁam. Analogously for the ﬁocx-mnnmdmxmﬁﬁog

' u QC
(21") a aa s

and so on. From xmﬁ.Ava Tet us recall that the electromagnetic quantities

A¥ (Lorentz vector) and F*¥ (Lerentz tensor) do not result to be any more
a G-vector and a G-tensor, respectively. .

However, if T"V g supposed to be a G-tensor, then under-a GLT:

(22) T o gt g 108
. a B

wherefrom it follows that the ordinary invariants

(22') T T e Vs
v Hvag
are still invariant (even under mrﬂamVLAmv This holds, of course, only for

rank-2 tensors (or, more generally, for even-rank tensors).

From what precedes, it follows in umxnancgmx —as we mdxmmak sm:ﬂdo:malz
that, if we define the four- -velocity u by eq.(21) so to be a G- -vector, then c:amw &)
a SLT the quantity u2:= ::c becomes o . xR

(23) : T

£q.(23) tells us that, if u2=+1, then u'2= -1; that is'to say, after a SLT
a bradyonic velocity is seen as a tachyonic velocity, and <Anm-<mxmm_ﬁwm agre-
ement with the "duality nxﬁzo%ugm=-nmv as expressed by eqs. (1)

We shall pass to the problem of suitably introducing the 3-velocity for
tachyon motion only after having discussed the physical interpretation of

SLT's, eqs. (8)-(10),(18).

{
i
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5 = THE INTRODUCTION OF THE AUXILIARY SIX- DIMENSTIONAL
"~ SPACE-TIME M(3,3

roblem

We have now to considenNof u:kmgnm_dk interpreting the meaning of SLT's
as given by eqs. (8)~(10). Let us specify that we adopt the smﬂxdn (+---),
which-in the moﬂaozd:m will cm always supposed to be used by both sub- and

mcumw Tuminal oommw<mwm (unless differently stated in an explicit way).

L & & A
z:m:m<mx no:<m:~m:a however, ‘one could avoid explicit use of a metric,
ﬁm:mow by amxdzm recourse to mdzmﬂmd: S notations and by sxdﬁg:@ the ge-
neric n:wo:Oﬁoudan vector as x-.Axa.xu,xN.xuv.m (ct,ik,iy,iz), so that
mr,»m a Azmcw_wamm:= metric).
mﬂdsncdm: m:« more between covariant and no:ﬁwm<qum:ﬂ components.,

As a consequence, one would nat have to di-

In such a case, since one has . uxmnﬁdnmdﬂk to deal with a complex mani-
moda ‘the quadratic form which is rowm:ﬁw -invariant should be -defined as

ﬁ:m scalar uxoacnﬁ ow the wdwmw <mn~ox by the complex no:u:mmﬁm of the se~
cond <mnﬂow.

quadratic formsz (x,y) = xckt ;
in particular the invariant square intervaj would be

mnm.Amviﬁdov, as well as Agmvw nmid imaginary quantities into play and

“therefore seem to require an eight- aﬂam:on:m_ space n: A*.m. a four-dimen-

mdo:md nosudmx space- ﬁgsmv as the kinematical vmnx@wo::a . However, let us
recall that a very mmmm:ﬁgmg ﬂmmn:d:@ of Special Relativity appears to be
that four-position is given by one real coordinate and three Aammgzmxk co-
owadzmﬁmm —or vice-versa—, so that formally:

ﬁmav time = i x space ; ﬁw = gy

as noticed by zA:xosmxiﬂdva:4awmﬂw» in natural units we may ﬁowamdgk write:
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ﬂ:mnosudmxnﬂmsm Axuﬁyv it holds i Zexp(+in/2). In no:n~Cm¢o=“

inje_rt =X (two-dimensional case) ;
(27'y i =ze
TSPy

As a consequence of €qs.(27),{27'), our SLT's —as-.given by egs.(9),(10)—

(six-dimensional case) , .

allow an interpretation which inmediately generalizes to the case of generic
Amcumwgcsﬁsm_v Lorentz transformations the meaning of Fig.1 in mmm.Amv AIOﬂ%nm
that the meaning of that Fig.1 was restricted in mmw.Amv to Mcumwﬂcsﬁzm_.ro»
rentz boosts). In other words, a generic SLT ig obtained by operating ﬁsm
"dual" subluminal LT and then the rotation K=®') (see €gs.(9),(10)).

—————

Now, let us study the structure of the GLT's-in the mcxw%ﬁwwk $pace-time
hw: Mg they all would actually be transformations, and not only amnuﬂsuww.

As always, the GLT's can be considered either from the ac-
tive point of view (i.e. as operating on the observed phenomena: in other

words, as "rotating" the observed chronotopical 6-vector in Mg) or from the

passive point of view (i.e., keeping the 6-vector fixed and “rotating” the

Six axes without changing their names during the :1oﬁmﬁio: “). The previous

Sections Anﬁ. e.g; mnm.ﬁmw_yv imply that we assume:

@28 a) for LT, ~ dsg? = + dsg2

i

(28b) for SLT, dsg? = - ds.2? ,

with obvious meaning of the symbols. i

At this point, Tet us explicitly notice that the mncdcaﬁzmd LT's in Mg .
—to be reducible in four dimensions to the ordinary ones %:“mmxmmam:ﬂ with
Special Relativity—, must pe confined to those ones that call into play -
only one time-axis, let it be t= ty, while tys t; remain unchanged. Or ra-
ther, since in the 4-dimensional space (x,y,z,t) it must moreover be dsj2=
=+ ds, 2, the remaining time-axes may change in Mg but only in such a way
that(""):

("") For simplicity, sometimes we indicate an axis and the corresponding co-

ordinate by the same symbol,

whilst ﬁmuu%w Y'z=ty, and tymzy z'mty;

-17 -

. ﬁwmc B2+t =12 4 ﬁww o (LT

As a consequence, because of €9s5.(8)-(10), also the SLT's in Me must sa-

tisfy some no:mwva:ﬁm. For instance, from the passive point of view and

with the adopted orientation of the 3-space hﬂw. it happens that: 1) for a

mcnmmgca%:mg boost along x, the axes ﬁm, x' rotate in the plane Ax,ﬁHv.
2) for a Superluminal boost

along y, the axes ti, y' rotate in the plane {y,>ty), whilst thmx; x'z=ty,

and &wuuNw 'ty 3) for a m:nmm_cagsm_ boost along z, the axes t}, z'

rotate in the plane (2,t1), whilst tiz=x; x'=t,, and- tizy; y'=ty. In

such mAzm<Aw:mﬁ, when the boost speed U tends to infinity, the axis ﬁmﬁm

tends to coincide with the boost-axis X; and the axis xw with the axis t;=t:

(29a) vcx + = along x. = “tl'zxy x'st
Awmuv ck - along y - = tlzy; y'st _
Amwnv_ .CN + e along z = t'zz; z'st

where symbols x.kru,ﬁ.x_wk_.n_,ﬁ, represent the corresponding axes . Cf.

Fig.2b.
A A e

As far as the signature in Mg 1s concerned, we can adopt two alternative

..no:<m:ﬁ¢o:m, The first choice is this: We can paint in blue (red) the axes

called ﬁu Axuy by the initial OUmmw<mw.mo » and state that the blue (red) coor-
dinate squares must always be taken as positive (negative), for all observers,
even when they mwm:xoamﬁmazmo to span the region initially spanned by the
opposite-colour. axes. In other zovam“ We can convene always to choose the metric
(+++---) for all frames Adw.ﬁb,ﬁw.x_.k_.N_v. where the mew names mngmﬁ us-
repeat— are here no:m*amxwa never to change during their rotation, Under such

assumptions, -a transcendent SLT acts essentially as follows:
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possible: 1) the =oonx<mUA~¢ﬁk slice” M; is the 4-dimensional space-time
Aﬁ_wx_vk_,N_vM or 2) the “observability slice" . 15 the 4-dimensional spa~-

ce-time (t!,t',t';x*). ‘ ) - .
27y’ x

For instance from the passive point of view the ammzﬁsm of those choices AM

the following. The first choice corresponds to assume that each axis s:%gm
rotating carries with itself the property of being observable or unobservable,
so that the axes observable by S' are the wxm:mwo1sw of the axes observable’
by wo. The second choice, on the contrary, corresponds to assumeé that the ov-
servability (or unobservability) of each axis is merely established by its
position in My (as judged by one and the same observer), so that two of ﬁ:m.
axes hd.m.v ﬁbuﬁNg observable to S' are the transforms of two axes Hﬁ t M
unobservable to m - In other words, és Mg the first choice oox#mmuo:am to.
assume M,.LM, , s:dgmﬁ the second orodnm corresponds to assume M =M, (in Mg
when it is referred to one and the same observer): This .is particularly evi-
dent in the case of a transcendent SLT. Roughty speaking, the abovementioned
properties of the two choices get inverted when passing to the mnﬁd<m point of

view. Let us now examine the consequences of the two choices.

mﬁwmﬁn:oﬁom“ q:mm choice would Took more natural (especially from the active

point of view), However, it does hot lead automatically ﬁxos the ammw invar-

iance (except for its sign) in six adam:mdo:mv €q.(28b), to the mm:» invarian-

“ce (except for its sign) in four dimensions. Zmeo<ms, it actually calls all

six coordinates into play, even in the case of the mcc_csésmd LT's obtained
through a suitable chain of SLT's and LT's, 1In conclusion, this choice could
be adopted only for building up a really 6-dimensiona] theory, a theory that
(preferably) do not require that dsi?= - ds,2, The resulting theory would be’
similar to Antippa’ mAgmv in the sense that it would predict the existence in
M; of a :ﬁmnzko: corridor®, and that it would violate in M} the light-speed

invariance,

mmno:ao:oﬁnm"H:Amn:oﬁom.o:nm assumed for SLT's in M that dsi?= - dsg?,

.does lead automatically also to am N» - dsz2 in four dimensions. Moreover,
7 o

H
¢
N
i

it calls actually into u_mk only four coordinates, in the sense that —in
connection e.g. with egs.(30)— it is enough to wsos initially the coordina-
tes Aﬁxmx,kvwv az M, in owamw to know ﬁd:md_k ﬁ:m coordinates Aﬁm v dwwx )
in M.

We adopt the Second choice, since we like here to be able to bo back from
six dimensions ﬁm ﬁmcw dimensions only, and since we 1ike to have the 1ight--
-speed invariance preserved (in the most natural way) even under SLT's in
four a%&m:m%ozm.. The "square brackets" appearing in eqs.(30):(32) q:mﬁ.wmmm1
to such a choice. We also start by adopting in the, following the mdm:mﬂcwm
associated ‘with mam (3 v.

If we oo:mgamx “in Mg in Umxﬂdncgmx a b-vector v gkgsw on the slice 3:Aﬂ =t;

ukuwv then a SLT .:xm@mxama from the active uod:ﬁ of view— will 10ﬁmwm‘K

in Mg .into a vector v dkdzm on the slice z:Aﬁx ﬁk HN.xV, so as it is perfor-
sma e.g. by the ﬁsm;mnmzam:ﬁ roxm:ﬁw transformation. According to our choice,
.ﬁ:dm means w:md a cxma%o: m with coordinates (tzt .x.k.wv in M, (1,3) will be

transformed by a SLT d:ﬁo a ﬁmnrkoz T having in z:ﬁw 1) the four coordinates

AN U AP }s a priori all ocmm1<mc~m Cf. Fig.3. It is noticeable, Tet us

X"y’ z
repeat, that any SLT, as given by eqs.(9)-(10),(18), leads —from an initial

-object with observable coordinates lying in the space-time M(1,3) = (tsx,y,z)—

to a final object with "observable" coordinates lying in the space-time M'(3,1)=
=(t),t,,t53w), where the w-coordinate axis belongs to the 3-space E(3)=(x,y,z),
and the t-coordinate axis belongs to the 3-space E'(3) =(t;.t,,t3):  See Fig.2a;

?35:<A-J

(28c) . ,_ _ (1.3) =20 3,1y .

We shall come back soon to this relation.

Let us pass to the passive point of view. Our choice corresponds to inter-

pret the Postulate 2) as meaning that the initial observer s, has access m“@.
only to the 4-dimensional slice Aﬁ =t5X,¥,2), while the final observer S', e.g.
m. has mnnmmm only to the 4- agam:mdozmd stice Aﬂm ﬁb w.x )s so that ﬁsm co-
ordinates t .ﬁ (and y',z") are not observable. Ammm the last two ref. A v

o
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nate.

mdznm we do not understand the meaning of such a mﬁmﬁmamzﬁ we have to
make recourse to some formal procedures, so to have apparentiy Amoxsmddkv to,
deal always with three space-coordinates and one time- noowa;:mﬁm. One of
the possible procedures is the following.

Let us change the signature-choice, by uwmm*:w from mnm.Awov.ﬁo mnm.wmﬂv.

in such a way that both S, and S* yse the signature (+=~-), as if even S

dealt with three space- noowadzmﬁmm and one time~ ncowadzmﬁm. With choice (31),

egs. (33) transform into:

- N S
- t it! = xiy ; -
3 kllllv.gﬁk Y
w.
- dlv.,ﬂ.ﬂ...._.XlEdﬂlm.ﬂlCX.
X [ R v S A v o -
Ct-ux . x-Ut
+ X ———t yxt = % oD uﬂgélmlﬂn +

where now "imaginary units" do appear, which correspond to m:m smﬁﬁgn change
(3 ov+ﬁwdv.
'Egs. Awu ), and therefore also egs.(33), coincide with our egs.(18), provided

£qs.(33') are of course equivalent to eqs.(33).

that o:m applies the second one of egs, Amu.v to the vector. Aaﬁ..dﬁ._dﬁ_,dx v
¥
We can now try to interpret mnm.ﬁww.v. and therefore eqs.(18).

Let us observe that the last two eqs.(33') are true transformations between
a couple of coordinates ﬁw ﬁg amdo:md:m to the initial observability wudnm ‘and
a couple of coordinates mw ,t ; belonging to the final oomm1<mvd_dﬁk slice.
In other words, x' and t* come from the "rotation" of x and t, such a rotation’

always taking place inside the ocmm1<mcdgdd< slice of both S5 and S'. We can

—_—

Just eliminate the g 's on both sides, getting the 1m~:wm1uwmﬁma equations .

-first two egs.(33') we have to substitute z' for *dm

(34b)

‘The i's remain here: Hz fact the coordinates ¥,z

,,m.v are considered as temporal by Sy

- 25 -

X - ut t-Ux
-uz Ttz
X~ /l-u uz-1 Superluminal
t-ux  _ x-Ut : boost
AR T

(34a)

if we started directly from the first two eqs.(18), it was enough —in order

to get the same result— to apply to their r.h.s.'s the first one of egs.(27')

.ﬁ;.m. to interpret i as a oo°,s0ﬁmﬁ¢om operator in the two-dimensional space-

.-ﬁ%sm Ax.ﬁvu.

Let us now observe that, on ﬁ:m contrary, ﬁ:m 0001ad:mdmm ﬁb ﬁm —that m.

must interpret to be his dxm:w<m1mm_ space~coordinates mN.mwnn are the trans-

forms of ‘the initial coordinates t ,t A::ocmm1<mc~m to observer s ), and not

vy 'z 0

of ﬁ:m initial coordinates ¥>z. In other words, acm to the structure of Su-

vmxeca+:wd oOOmﬁm in Mg, the axes £5,84 derive by applying to the axes ﬁk,ﬁw

a agmnwmﬁm operation which is a moo-=xodmﬁdo:=u such a 90°-rotation taking

place A: Mg outside the observability slices of s and S'. As a consequence,

0
adwﬁmﬁm:ﬂdz from the procedure followed for the last two egs, (33" }» in the

and y' for %ﬁbv so that

i

- - 1 4+ 5 [3
N -1z 3. Hw:umsﬂcaﬁzmﬂ UOOmm~

' (considered as spatial by

If we call, more generally, ﬁ.edmw and ﬁvndmw (with €5,E5 space coordi-

nates, according to S'), then our approach —cf. egs.(31) and (28")— requires

‘the ﬁxm:mmoxsmn.oooxaﬁzmﬁmm,mm“mw to satisfy the contraint:

(34¢) v E% 7+ £42 = (y2 4+ 72)

so as realized by relations
(34d) - E; =1 iy; gy = %+ qz.,

But let us stress again that £2:€5 do not derive from the direct ﬁxm:mwoxamﬂao:
of y,z. asdm scmﬁ be born in mind even more carefully when —so as in egs.(34b),

or in eqs. Admv where- only the quantities actually observable by S, »S' enter —
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s i e et

H:oo:ndcm*os. mnm.ﬁgm_vnmzcm Aumwﬁim_ﬂkv“1smﬁ:ﬁmxuxmﬁma= by writ-
.19 ) : ’
ing( ")

(18") th=ex; X' =xt; Y =sxiy; 7' =24z ., . '

After such a (partial) reinterpretation, one can say that a ﬁsmzmnm:am:ﬁ
SLT along x operates —among the others— an exchange of the names attriby-
ted to the axes x, t. Let cm.ocmm1<m that this physical 1mﬁ:dm<nsmﬁmﬁ*o: .
follows by considering guantity i as m.xowmﬁ*os-onm1wﬁoxﬁdmv in the complex
uim:m (x;t) = (t',x'), and hot in the complex planes (y>t) or (z,t). ‘As a .
consequence, even if mgﬂ transcendent Lorentz transformations NsﬂﬁJOCﬁ rota-
tions) S are formally identical and always - expressed by maw.m4m.vw they can
nevertheless be subjected to different 1m¢=ﬁm1n1med¢o:mw so that —let us

stress it— they actually differ from one another after the xmizﬂmsu1mﬁmd*o:.Amwv

Let us consider now a generic Superiuminal boost along x, eqs.(18), and re-

call that any SLT is the product of an ordinary subluminal LT by the dxm:mnm::,

dent Lorentz transformation S. The case in eqs.(18'), in 0#:mm soxaw, differs
from the generic boost case for the fact that —before it— we have to apply a
subTuminal LT: cf.eqs.(18). Such a subluminal LT does hot affect —in the
case here considered— the coordinates y,z, so that for ﬁ:ma.ﬁ:m considera-
tions related to egs. (30") hold unchanged. That LT acts in the plane (x,t) so
that the global SLT is there represented by the.first two mnm.Admvm o

t - ux

_|.
t! = i viErallE R

X =-ut ’ u2<c2?.

(35) Superluminal case;

X.

i
"
o
;

besides y'=zxiy; 2'=% 4z,

In the 2-dimensional Minkowski space M, = (t,x) it is known that the mxmm.
corresponding to t= Q-cxv\_\%u w.m ?..:S\\ﬂwﬂ. result to be "rotated"
with respect to Aﬁ.xv.ck an angle o with |a| <45°, in the sense that X is. ro-
tated anti-clockwise and t clockwise; whilst the 1mamA:A:@ quantity i repre-

mm:ﬁmﬁamv the "rotation” by the angle a'=90°,. In the case of a more generic

(%) The reinterpretation procedure we are dealing with in this vmnmv has nothing
to do, of course, with the Stiickelberg-Feynman-Sudarshan "Reinterpretation Prin-
ciple" (RIP) also known as "Switching Principle",
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SLT Asﬂﬁ:o:d.woﬁmﬁﬁo:mv along a space-direction mu the plane M, in which i
operates as m.W-:woﬁmﬁ*o:= will contain £ (instead of the x-axis).
In conclusion, eqs.(35) differ from the dual, ordinary LT's in that they

geometrically represent in the M, space-time an analogous “rotation”, augmen-
. ‘

5. This corresponds of course (with respect to the dual

ted however by +

ra_mVuﬁo the exchange of the réles of X and t. In other words, after the pre-

" sent A:ﬁmxuwmﬁmﬁﬁo:. eqs.(35) will write in four dimensions:

Xx-ut . t-Ux-
V1-u2 2]

L teux o x-Ut
XS ENE F R ES

m
+
~e

v

Superluminal case;
u?<c?; Y252
U= c?/u

.

(36) 1
y' =

H
.

<

e

z' = & iz,

where, once more, we took advantage of the symmetry-property of ordinary LT's
expressed by eqgs.(19).
It is *anowﬁm:ﬂ to notice that egs.(18) after their (partial) reinterpre-

amm%o: .x%.m. mnm.Awmvnxuono%:niam :Aﬂ:ﬁ:mmacmﬁ*o:mck Mignani and Reca-
18, = :

mi( %),

The (reinterpreted) first two eqs.(36), in the 2-dimensional case, yield
for the speed of the first frame s,relative to the second frame S':

m

(7). x=0 =Koy | [v = c2n]

————

~where u2<c2, and U2s ¢2, This agrees with our initial egs.(8). Notice that

u, U are m:m.mvmmam of the two dual ﬁxmamm.wmw“ St

Actually, we could derive the “reinterpreted” form (36) in the 2-dimensio-
nal case from the original form (18) just by imposing the second frame S' to .
move relative to mcs%d: the Superluminal speed U= ¢2/u (along X), as required
by -egs.(8).

In the 4-dimensional case m:a for Superluminal boosts along x, in eqgs.(37)



X ,
“{Ip = uuw suotie|

-4 Leul} ayy prath Aﬁmmv.mcm mmmv S,115 4no ‘subis ayy uwou) juede L|awey
*(9g) wuo} ,paradddajul, Jidyy 03 (gL)-sba wouy Bupssed:

Ap  €9seD 3udsadd 2y} uL “addyM

sJdow aouo Aj1asnl (p) sbg  -zp = zp SAp 4

xp

n

zp

x
_aw ap _ 4 m.mw.u 3P X (1t)
2P P o -

AP

tht

I
=

R
v .
, iy Bed .mmv pmm am

ﬁﬁmmv.wcmw U0L193§ SNOLASUd UNO JO sLseq ayl uo (G€) Yilm Aowv.mcw.mpvz%wpcmvH

*{gl) sba Aq pessaudxa L4orud e ade salLjlauenb pawidd ayg adaym

z £ . xe
e L N N 1)

el

.!,

1
2P AP %P

. :Aem Adeuipdo aya ut
(uoAyoey) 3030q0 panussqo ay) 10 A1LD0|dA-¢ Y3 —ABO[OULUIDY UMO SLY Ui— BUL4OP

354N0D JO [[tM ,§ 4BALDSQO |Rulwn|aadng By} €S93B|N3SO4 N0 03 aNp “4dAIMOY

X

o

1

z X £ X X
N fgtsih fgzin (6e)

%wmoon pcwncmum:cghu :
1p 1P 1p

'
1

11500Q Z3U3407 pcmv:mUm:mLp ® SL |S POJ4SPLSUOD BYY UIyM

1l

z z £ A
Jeaddesip sapli3 8y: jeyy os (3p = wm pue 3p = Wv ‘Ailenyoe) I leutu
-nLgns €lenp a8yl Aq paysL[dwodoe UOLIRWMOJSURAY BYJ SIJBILPUL BP[L] m;u.w;mcs

. z £ X
ﬂpmoon PmcwE:_Lma:mw ‘ mxw.m R LA m,mmm = A " (68)
» o w v |

SMOL |04 SP 109q0 PIAISQO BYL 40 A1LO0|BA-¢ BYT

3uL4ap 03 pa3oadxd SL S 4PAUBS]O PUODSS BYF ©S UBAUBSQO [BLILUL oyl Aq sexe

3yl 03 pajngluije ssweu ayjl 03 pue %) awig~-soeds Adelpixne ayg 03 Hulddaiad Ag

*x Buoje 3s00q |euiwn|iadng B 4O UOLIDE BYJ JIpun SWAOLSURLY (|RULWN{QNS A

-{el3luL) 3030qo ue J0 A2LD00[3A-¢ BY} MOY —,U0LIRI34dUDUL, 4NO 4O 340D 8Y3
9°303S UL PILLed M JBUM op.mm;:oom; osie Buiyew Ag— 43pLsuod Mou sn 137

1

l_.MI

. ] *ZN/L=zN 1eyY3
yons mﬁ_nnm £ N:\N:uN: mws\%:u n muz\x:ux: ALLD0[3A Y3LM pamopus ,S

£

0

aliedy dY3 03 S WOA4 A44eD ASNW (IS LBNP dUG UYL < ©

§ 03 aAL3R[as n A3Lo0[9A
Y3LM DBMOpUD S JWed4 e 0} % dWeU}-3584 Y} WOUY SILJURD [T |RULWN|GNS B J1
‘A{leauab auoy *(8)°sba y3im juawsadbe ur ¢pasds jeurwn{gns |enp ayj st n

Bdaym € n/zd =0 spaads LeuLwn|uddng yILtm s 03 oAL3RLad BULAOW ,§ SUBALBSGO 03

S J49A49SqO ue WOA} UOL]LSURMY Y3 109448 5,115 9Y3 °X mpo_m $3S00G [eutun|

-Lma:m.yo ased gduts ay3 UL “3ey3 paalasp aney oM (zg) pue {9g)°sba wou4

: *{9g) sba omy
15e| 3yl uo 91995 40 pus ayy e mwcwesou msp [Leo34 OS|e Sn 337 °UIPpLQU04

854N02 JO SL SLYy3} pue ww;:vmuosa dy1 BuL4np (8suss 4no ui) saanjeubis 3SUIALP

35N 03 UeaW Pnom A|JUsdsiiLp 190 03 €S,179 40 ULeUD 91qL5S0d AUE JO pus

3yl e Ajuo vmvhanm 8q 03 St Az;mmmmumc usym) uoljejaddasjulad syl “Suotl}
-m>&mmﬂm umo sty ,3a4dasgul A|LestsAud, 34043433 vcm SOXe 9y} BWeuds [|lM ,§
49A43sG0 Yyora MOy AiLde|d o3 Sute ,puww uL ‘uoljersuadaajuras syl " {9g) wdoy
(PoTdudaszuLad, 3yl cW 70U pue €(g|) w0 |eULBLIO [eJLjewsyjew 4L18y3 ut
\\xﬂ QJO&m e wio4 mrFAm.zmc,p:o.nmm;aou 40 eyl A[3101L1dx® 32130U 0] JUemM BN
*(91)~(gL)-sba -39 :dnoub e MOU U404 OP S, 175 MIU 4NO €USAIMOY

. oo .
<elaadaagurad (|eiaded) 419y} 4d3ie— 858D Je(ndoijded SLY} UL BPLOULOD S, LTS

JLuedsy pue rueubiy Aq pasodoud Sauo By} Y3M —uoi3

M3U Jno eyl possaugs Apeadje aney am *x Buole 3500q |RUOLSUBWLP-F © JO 3SeD
deinotaded a8yl Joj umop UB33LAM UDDQ BARY J233B| BY] PUR JSWMO4 BY3 fuotiel
~34dualuLad ([eijded) JL8Y3 U493 R (8L)"sba [eLytul ayy jussedadas (9g)-sb3

*(81)¢(9g) sbs 03 8404943Yy1 pue ‘3ISED [RUOLSUBWLP-ANOS 3Yl 03 48394 Sn 137

[seRi]

SNOISNIWIQ ¥N04 NI SNOAHIVL 40 WNLINIWOW-¥NO4 OGNV ALID0T3IA "=

*odupdeadde JLsyz Buipuesyiimiou ‘uoijow peutwni4adng 03 pai
-eLoosse A|[enioe ade ‘(gl)sba s, [S N0 3ey3 smoys K| |enjusrd (/g) ba
fusyl ¢ ,S¢s sawedy TEAp OM1 3yi 40 Am\Qm. 1UOL30341Pp-3500q ay3 Buole)

spaads 8y} awodaq n°n pue °q =X OJUL SUIOJSURJ} O =X UOLSSAudxd 3y}

IOMI




- 32 -
AN_..__V <_Hmvhl Qﬁlcax. . " HMR.II i a,,\_\.ﬂ|:~. <_HMWO_..H i dz \._ICN
x“dt' T dx-udt’ Ty T dt! dx-udt® ‘z°~dt’ dx - udt

which relate the observations made by s on B to the observations made by S'
on T (transform  of B under the considered Superluminal boost). The imagi-
nary units in the transverse-component :camxmﬁo1w would a priori mean that -
the tachyonic object moves, with xmmummﬁ to the ﬁmmzmﬁoxamn ocmm1<mw S', with
velocity I in the M, space-time: But we shall soon reinterpret this point,

in connection with mmwm.Am NHV :

From eqs.(41') one immediately sees that
v

(42) vy =1,

and,in partfeular, V v,=1 when SLT = S. Notice, therefore, that the
dual correspondence V'zc?/v holds only for the velovity components along
the SLT-direction (i.e., in our case, along x). That now1mwno=am=nm does not

hold for the transverse components (even if, however, V' # <<. VIi#v vy nor

?L

<

for the magnitudes V', V. In fact it is [v2,uz<1; v

y 4% n
1 “uv g v V1-u? v, v,/ A-u? v,
(43) V' s eewmf o0 oy oL Ly o =i,
X <x.‘c Q y <x«c Q z <xnc Q
X X . X

That is to say, the velocity transverse noauo:msﬂm < <_ are connected with
the dozmgﬁcaAzmd cemponent <_ in the same way as in ﬂ:m oxagzmwk Am:c_csdzmdv
Special Relativity; let us smnm_g that wox the dual, subluminal.LT one would
have got ﬁ ,u? A._u | . .

) _— . .
vV ~u v Y1eu? v_Y1-y? A
N A n .
y = X 5 v l..LK..lﬂva..w vV = z ; . _Q“AA
X A-c<x y A-c<x z ._uc<x

(remember also that quantities <m do not behave —of course— so as the spatial
components of a 4-vector).

esemgm (43), as well as egs.(37), confirm that eqs.(18) are actually associated
< Superluminal motion, notwithstanding their appearance AW:ﬂ in mmwmmamsﬁ with

their form Awmvv.

el
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By introducing, &:Wﬁmma of the dual speed u, the speed U=c?/u associated

with the Superluminal Lorentz boost, eqs.(43) can be written ﬁcn vgg

v - vy vAzT <N\o~-“
' (- Loy oo g Y . [
..Ew ) Ve = Uv, -1 ’ <v\ ! Uy -1 7 V=i Uy, -1 i

which —s0 as egs.(43)— do express the velocity-composition law in the case

of Superluminal woomnm. (Notice, ‘again, that <Vn<N transform. of course.diffe-
rently from ¥,z since ﬂ:m« are not spatial noawo:m:ﬁm of a 4-vector).

It is important to ovmm1<m that from eqs.(43),(43") one can verify w:mn *
21, . -
always(™ ') . '
(43") _ N L I
even if <b~mow. <mNmo , So that 1 A«;Nm<th This means that V'z _<__
always real and Superluminal.

Moreover, from egs.(43') one amxﬁ<mm for the magnitudes the "Terletsky re-

 gwﬁdo:=@c_x g . L . -

(48) s ﬁWNA_w 02,7251

which —by the way— has been shown elsewhere to be G-covariant.
Of course, one could get the same results in terms of four-velocities. Let
us remember that the composition of the generic (subluminal) four-velocity v

) . ] H
with the {subluminal} x-boost four-velocity ct expresses:

Vo = Volg * Vil " "
. ) : VV =y u =+1;
VI o= Vilg + vpup t : .

. . " [subTuminal boost-

where the the boost-speed along x is -u. When <r.¢m (still) subluminal but

- the x-boost velocity ct is Superluminal, 'since we are dealing with fourvectors

we can apply our éqgs.(18),(36) and get:

i
Vo = viug + vouy = - (vl +volly)

. — . tl . tl. 1]

Vii= voup + viuy = = (vely +v,Ug) u=1/U; N =+1; uu =
_ . . Superluminal boost

2,3 F TVa 3
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<-
. . LI ._ . . <.I . <_n 4 )
Eqs.(47) can write: (49) V! = s ; = ; AT
Vet u 1-Uv . i . N ) ) .
[ Dy = +=~\4srnJ +=d\cu L ; 1 where V'2=V'2. In conclusion, eqgs.(46),(47),(48),(49), that we derived in
the tachyonic case from egs.(36), are self-consistent and constitute a na-
T-uv V" U . , . )
) 1 =+m = ; tural extension of the corresponding subluminal formulae. For instance it
Y P AN E \cu|44 Mmcumxdcaﬁzmd case .
. . is, in.G-covariant form,
» EMVE = kimv = 2imyv, ; . ——T1 . —1_, -
P = Mo Y 0 vy = :|<.m_ S Vi =y ﬂ?:ﬂ_n_ . _l«v;m_\lg
D, mao<w = u:.a<N = wd.aof .

mﬁznm.<t ,momm xc m:a n » ' 1s a G-fourvector Amﬁ. egs.(21) and Aamvv,

Notice that, even if these equations express the four-momentum of the fi- we may mnvgk the SLT's also adxmnﬁdz to v, . By applying a Superluminal

nal tachyon, nevertheless m and v .<<.<N represent the 1mgmﬁ*<¢mﬁ»n mass and

- aoomﬁ one, @mﬁm.
the 3-velocity components of the initial bradyon (in the initial frame), re-

ivel . icul <orc<H : <H|c<o .
. : _ - . 1o - .
spective yiom particular ,Awov Vo =% =TT 1= % -1 "~ {Tachyonic case;
.oom . - . .
Q . . 22 . >

m = . c vizvia] . Vo o, UZ>1; v2<]

V1-y? . . Vg =Eivy p o=t LA . -
. ] . Vi-y2
“ The 3-velocity components <x,<vx<N should not be confused with the 4-velocity “

components <tmn<°u<~v<nv<mv. Moreover, attention must be paid to the fact &

that V, v refer to the initial bradyon (in the initial frame), while U o . 2 = ON THE IMAGINARY TRANSVERSE COMPONENTS: THE SECOND STEP IN OUR
u - i ) INTERPRETATION wxonmccxm
—and its dual velocity u— vrefer to the SLT. . ;

It is important to observe that, by comparing the fourmomentum transfor- . [ . InSect.7 we supplied a umxddmﬂ A:HmsuwmﬁmdAo: of egs.(18), transforming
mation law (47) with the veloci ty-composition Taw (43)-(43"), it follows , .M . , ‘ . ﬁ:ms into egs.(36). ‘In order to complete their interpretation, we have to
even for tachyons to hold: . . attribute a mmoamﬂw*n-ujkminmd meaning also to their transverse components. _

w . n T In fact, our interpretation of the SLT's, eqs.(18), has to proceed in two
0 0 X o
Po = ATET 8 :H SAILT oo wﬁmnm, which :m<m been explained and formalized in mmnﬁ > of our Ref, Amgv
>
(48) ao<u.\ so,<m v ~m< 251 4 - See A v
p, = VTR P, = \<.~|,d . . - - ) " As to the application of SLT's in ﬂ:m n:wo:oﬁonanmd mumom the uxmmm:nm of

the <<i's>> in the transverse components causes the m:mum of a tachyon (which
Notice that, since V' and V' are imaginary, ncm3ﬁ¢ﬁﬁmm V; and V§ are imagi- : . 6 . ..
y z . be intrinsically spherical) to appear(") essentially so as in Fig.6(d). Actual
. nary as well, in agreement with the fact that it is <~ rivys Vi=siv,, 0 .
: ly, if a bradyon vw
At last, comparing egs.(48) with eqs.(46), one derives that even in the . .
space-time shape under a SLT one gets a tachyon wﬁ whose space-extension is.the

infinitely extended in time, then by transforming its

tachyonic case the 4-velocity and the 3-velocity are connected as follows: ) . . X .
whole (spatial) redion confined between a double, unlimited cone C and a two-

-sheeted hyperboloid H (such a region travelling of course with Superluminal

mnmmav.Hﬂﬁjm %ﬁﬁm,ﬂ¢sm of nm is, however, finite, then the space-extension
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1= Let us consider a space having (in'a certain, initial base) the

metric mrcw so that for vectors xQ and tensors zgm it is:

(Ala) o

When passing to another base, one writes:

“(Alb). xM

In the ﬂSO.vmmmmv the scalar products are defined

[+

(A2) CX X

respectively.

= mc%.wx :

m.u

= @_ﬁCX_

\Y

a aB-

= Xg

Q<mmaz

b

_Q.< 1
M.
Y8~

X!
tm

Let us call-A the transformation from the first to the second base, in

the sense that

(A3)

that is to say

(A)

xt

Now, if we impose that

(A5)

we get:

(A6)

however, if we im

(A5")

pose that

xH s pH x°

Mmmmcauw*ozg

HWmmcaUﬁ*omg.
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(A7) Gy Tt 9, ﬁmecaUﬁdoqw
In this case, when in particular assumption (A9) holds, @tzymscc » Wwe get.
that transformations A must be anti-orthogonal
(A12) Ay =-1 .
& A &

(A7') hold, together with condition (A9).

In conclusion, transformations A when anti-ortho

5 = The same result (A12) is easily oaam%:ma when assumptions A>mv and

onal operate in such
a way that:

(i) either xpxg.n - x'x 9 v

(A13) o o LA
(ii) or X X =4 x'x
-~ ' a u Y HV

=13

=

[=5
wr

I

+
3
-

1
'
=

.

Our conclusions (A11) and (A13) show once more that, when passing from
subluminal to Superluminal frames, one must impose a sign-change either in
the quadratic form, eq.(A5'), or in the metric, eq.(A7'), but not in both
(otherwise one would merely get an oxaﬁzmxk transformation s +'s', or

S > S§', and not a Superluminal transformation s.ZS'). vagdv

Let us add the following comment. ,q:m pseudo-Euclidean Minkowski space
being a particular Riemannian space, one could remember ﬁ:m theorems of Rie-
manniann geometry (theorems standard in General Relativity), which mﬂmdm that
the Dcmaxmﬁgo norm is nOmdﬁ4<m definite and that the m lmdmzmﬁcxm is inva-
riant, and therefore wonder  how it can be uOmﬁZm for our anti-
~orthogonal transformations to act in a different, opposite manner. To answer,
we may recall that the anti-orthogonal transformations do not belong to the
group of the "arbitrary" nooxagzmﬁm ﬂwm:mﬁoxsmﬁdo:m usually adopted in Genaral

Relativity: see xmﬁ.Ammv
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FIGURE CAPTIONS

Fig.1 - Where we show the effect of the different mrﬁ.w_ z:mz starting

SO . - + : + 4

from P It is: oﬁ_n?:éﬁv H: M :H = (+i) .N
= o Pt : _

oW = (-1) &+.

v,

(1]

wdmm 2 - wdm Amv The auxiliary six-dimensional space-time M(3,3), as de-

~scribed by one and the same {six-dimensional) observer, temporarily used

to interpret the SLT's.. A ﬁxmlmnmznw:w.ﬁvm:wﬁowsmw%oz. S
E(3) 2 E'(3).
_observer s, we can choose the axes dx ﬁ< ﬂN in such a way that any tran-
scendent SLT AsgﬁJOCﬁ 10ﬁmﬁgo:wﬁdmvv S operates so as in this picture.

+1iT1l, carries

Fig. Avv mwmﬁﬂgzm from M(3,3), referred to a subluminal

Actually, it is S =.# ill. The figure Amm:mxmgmN¢:@ what happens in the two-
~dimensional case ﬁow the space- ~time (x,t)) m:osm ﬁ:mﬁ —and how— the imagi-
nary ::“ﬁ H operates. as a 90°- 10ﬁmwdoz operator in our auxiliary, 3-temporal
space-time. Such a mdmzdwaom:nm of quantity i is analogous to its meaning

in oxadsmxk SR, where it distinguishes the time-coordinate ﬁsos the space-
-coordinates.,

"Fig.3 - In'the auxiliary space Mg, the two Minkowski spaces My My {(repre-

seriting the wo:1-a¢sm:m¢o:w~ slices associated m.@. with a bradyon B at

‘rest and with a transcendent tachyon T, respectively) intersect each other =

along the plane (x,t)= (t'sx'): of course, the axes x=t' and t=x' in rea-
lity are not collinear. This holds s:m:_m<mxkﬁ:¢:m is described by one and
ﬁ:m:mmam.Amﬁx-aﬁam:mmo:mgv observer, j.e. szm: the 6- aaam:mqosm_ GLT's are

regarded from the active Uodzd of view.

Fig.4 - It is shown the effect in Mg of a subluminal Lorentz boost along x
(see the text).

.. - . . . _U.ll. -
Fig.5 - Let us notice that, in the simple case when <N zN 0, for the mag
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