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A theory o( multi-dimensional time was developed as 
an investigation of a. further. symmetrization of. space-:time 
properties [2. ~·: 6] and as an: attempt ·to bypass difficulties 
with superluminal· Lorent ., transformations ·. [5 :- 8] inher­
ent, in all: non-local generalizations: [9,10] .. : A behavio"rs of 
bo.dies in such a theory is . ~haracterized by some interest­
ing peculiarities. ·Jn· one-time theories. a: luminous body is 
observed as.long .as its luminescence goes: ori, however in 
space with multi-dimensional time vectors the lumi1~escence 
is seen only. in a certain time interval an<~ .. the body can :be-

. come invisible .long before a moment.when_its. irradiation 
ceases .. The' question was.consid~red in detail by E. A. B.· 
Cole and I. M. Starr [1]. These authors d~d. not use any· 
restriction on time vector directions;i. e; intheir _model a 
signal. can spread in any dir·ection with respe~t to time axes 

.ti; It means that both·outgoing:and~ violating· the causal­
ity~ incoming waves. take part in interactio~s, therefore an 
infhienceof the future- on the past, a cr~ation .of particles 
with negative energies and dec?-ysjn which secmidary 'par­
ticle. mass exceeds mass'· oLthe decaying particle become 
possible. . ... · · · .: . · · 

The difficulties can be avoided· if we demand-that all sig-
. nals should propagate along any tim~ axis ti only from the 
p·ast to the. future;' i. e. all physically.perniissible · trajec­
tories:_ought_ to be 'disposed in t-subspace-in ·that theipro~ 
jections of any time and energy :vectors remain always pos­
itive [10]. From the cosmological point of view s~ch a· dHi­

dition .is:. equivalent to a supposition about an existence ·of 
so~e preferred·(" r~lict") niference frame ("the time arrow" 
in one-time case) fixed "})y,an event order which was set up 
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at first moments after'creation of our universe .. 
. It should be emphasized that_amoving aiong'atrajectory 

i observer can describe events by means: of- the measured 
along this trajectory m:ie-dimensional time' f since the last 
one can be used as ·a parameter defining the vector' function 
i( i) 1

. 

. The goal of our· paper is to' show: how ·taki.ng the time 
irreyersibility into account affect·~ the. detection of objects a 
time trajectory of which differEl from the· observer's one .. In 
order not' ~0 complicate our consideration we shall confine 
oneself by a case when the trajectories of a himinous body·· 
and- the observer' are disposed· on the ··same plane and the 
axis i3 can not be mentioned. ' : 

As a simple example illustn1ting the 'peculiarities of the 
detection of sig:p.a1s in'a multi-dimensional world, Cole-and 
Starr considered a case when ow!ngto the force of some cir:_ 
cumstances a, splitting of time trajectories of a motionless· 
in x-subsp~ce luminous body and the observer occurs sud..: 
denly (Fig: 1). In the consi4erkd by these· authors symmet­
rical with respect to every possible time directions variant 
of theory the light source losi~g little by little its lustre (dis;­
placinginto·infrared region) remains visible sometime· after 
themoment of the splitting .. However, if the time.:.reverse 
motions are forbidden, we come to quite a different con.:. 
elusion. Particularly, if the observer's time-trajectory coin::. 
eides with the axis it of relict reference frame, the luminous 
body becomes in a mo~ent invisible because it occurs at 
once in the future with respect to.the detector; The body 
can remain visible for some t1me after the splitting o~ly if 

1We'mark ·offthree~di~;nsional time vectors by. a "hat". 
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the observer.'s trajectory has some inclination with respect 
to the relict 'time axes. · 

I ' 

One can see from the Fig·. I that the duration of observing 
luminescence when the emitted light spreads in the: plane 
(it, i2) from the. p~st to the future ' 

. - ' . ·• 

-T = (tf '..::.ic) . ·(iJ -tp) _:_ Rjc = 

c · sm<p · · · 
· R (sin(~+ ·e) ~-.. 1 ) ·-. 

Here{c is the time of the splitting, ip is the obser~er's proper 
time wher~ the light signal trajectory becomes parallel to the . 
relict axes it· · By i > i j the ·time light signal propagates . . · 
backward in time i2. R is the constant distance between the 
light source and the detector and cp_ is the ~ngle between i 
and f. BY>(} the im;:linatim1 of observer's traject<,ry_ with· 
respect to the axis ilis 'denoted. . 

t . Jn .more.gener~l case when. the lurillrious body time tra:.: 
jectory i;~iers~cis. the-obs~r~er'straj-~ctory ( ~t tl~e nwn!er1t· 
i = ic,· see Fig.'l). th~ dete~:tor Iiolds :fixed the luminesceiice 
in. an interval from is when it ·fixes the ray, eniitt~d at right 
angle .to the axis it up to. the rnoment. of the last. visible 

- ' . . 

signal arrival ij. Fort< is· the body is too remote in the 
past and the connection to it is possibJeonly:with·the hell)· 
of subluminal signals ( v < c). The rays emittecl' at t > i / 
can not be observed owing: to the causality 'principle. In 
that way, the duration of the visible luminesc,ence expressed 
throughout- the obser~er's :proper time . _ . . . · .: 

" ' .. '·- . ' .. .' i ) .:_, T ,;fJ.:_;i~. (iJ-ic)+(tc- s-

R sin( <p + 0) [1 + cot( <p + 0)] 
. c sin <p · 

3 

;-· 



A 

t 

t •. 

~ ! ' } - ',. ~ I <- ; 

,·Figure 1:; At an observer's prop~r time tc the luminous body time trajec­
tory f is. split ted off from the observer's trajectory i. The luminescence is 
seen in theintervalts-;.- tf. Light spheres (t ~ f) 2 = (R/ c)2 fro~l whichat 
differ~nt' t'imes t the observer 'can receive signals' a:re dotted.' Tl{edotted 
lines'withiarrow show'the trajectories of the' first :and last visible signals: 

:As in' the model considered by· Cole and· Starr • [1] ;;.the 
value ofT is significant only for remote cosmic objects)For 
example; if R ___;_ 1m and<p·= () = 1', 1°,40°, it is equal, 
respectively, to 2.10-~ ,4.10-:7; 10-8 c. In a multi-time world 
there is· a great number of invisible time displaced. bodies 
<uound any observer .. In this respect such a world is like 
a hypothetical world of tachyon· theories,. [11,12]. One can 
think that an interse'ction oft-trajectories ofbodies a space 
distance between which is smaller than their din1ensions 
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mu~t result in dramatic 'body destruction. Beca{rse such 
phenomena are not observed in a surrounding tis part_ of 
universe, it proves that th'"e time flow in this region is single­
directed. 

A duration of the visible luminescence of a moving !n x~ · 
' . . - . ' ,) 

subspace light source-depends on a value and a direction of 
· its ~~locity, however qualitatively the picture· re~ains . the 

some as in _the above considered static case.· Particularly, 
if the observer's t~trajectory ~oiriCides ~ith relict: axis tl. 
. and the light source ~oves in ·x~subspace' •. ith zero impact 
parameter (a head-in-he~d collision), then the.l~:¢ines~ence 
becomes visible from a moment . . ., 

Rs ; i (Rc ) is=-· -tan<p = -.- + f3ts tan<p; 
. c . . c 

where Rs = R( ts ). is th~ dist.ance of the,:lp.minous body from· 
the defector at the rnoinent t~, R~ is~the respective-distance 

. at th~ moment when theirt-traj~Ctories interse~t (t = 0), <p 

is theangle between.these trajectori~s (Fig._ 2A);~{3 = vfcis 
the relative velocity of th~ luminous bodya~d'the,observer. 
Solving this equation we'obtain · 

Rc/c 
is= . 

tan<p- {3 

. If ~t ;t =. 0 the. source and the detector draw together 
and the velocity {3 is small ({3 < tan <p, · Fig.2A), then the. 
luminescence is seen· ipan ~ntervaffrornts up~to it , Rc/c: 

' . ; • ' ! . • / . . 

. R .·· ·:-· ,i. ~··•. ., •. 

T = ~[1 + 1/(tpn <p + {3)]. 
c 

By increasing of the velocity ({3. > tan <p) . this interval 
stretches over all.left half~axisfrom is= -oo up tot,. In 
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Figure 2: The bold tracks of the axis t1 are the intervals of visible lu­
minescence of a moving light source~ The moment of tiine trajectories 
intersection is chosen as t = 0. The observer's light spheres are dotted. 

··In case A the hinlinous body with_velocity f3 < tan cp comes at t;ime t = 0 
near to the obs~rver. In case B the luminous body ~ith large velocity 
f3 :> tan cp moves at t = 0 from the observer. · · 
- • • • 1 
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the case when at the moment t = 0 the light source moves 
. off from the detector and its velocity (3 < tan IP the lumi­

nescence is observed, as before, in the interval from ts up to. 
t1. However, by {3 > tan ip (Fig. _2B) onemore interya1_of 
the .visible luminescence beginning at ts ·= -oo sp~in'gs up. 

The asymmetry. of the cases of approaching and moving 
of! light source is ·stipulated by th~ detector asyminetry-with 
respect to signals frmn the past· and the future. 

·,As we see, the quantitative conclusions obtained i:h the· 
papers /1/ are ess~ntially c~1_anged iftlH~·time irrev-esibility 
is-taken into account. · 
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