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We have parameterized Einstein’s thought experiment with atomic clocks, supposing
that we knew neither if the space and time are relative or absolute, nor if the speed of
light was ultimate speed or not. We have obtained a Parameterized Special Theory of
Relativity (PSTR), first introduced in 1982. Our PSTR generalized not only Einstein’s
Special Theory of Relativity, but also our Absolute Theory of Relativity, and introduced
three more possible Relativities to be studied in the future. After the 2011 CERN'’s
superluminal neutrino experiments, we recall our ideas and invite researchers to deepen
the study of PSTR, ATR, and check the three new mathematically emerged Relativities
4.3,4.4,and 4.5.

1 Einstein’s thought experiment with the light clocks

There are two identical clocks, one is placed aboard of a D'
rocket, which travels at a constant speedith respect to

the Earth, and the second one is on the Earth. In the rocket,
a light pulse is emitted by a source frofsto a mirrorB that
reflects it back toA where it is detected. The rocket’s move-
ment and the light pulse’s movement are orthogonal. There i<
an observer in the rocket (the astronaut) and an observer
the Earth. The trajectory of light pulse (and implicitly the dis
tance traveled by the light pulse), the elapsed time it needs
travel this distance, and the speed of the light pulse at whi

is travels are perceivedftiérently by the two observers (de- ! [
pending on the theories used — see below in this paper). Figure 2
According to the astronaut (see Fig. 1):
, 2d
At = < 1) Whence Einstein gets the following time dilation:
whereAt’ time interval, as measured by the astronaut, for the At
light to follow the path of double distancel2while ¢ is the At= = (6)
speed of light. 1-2

According to the observer on the Earth (see Fig. 2):
2l =vAt, s=]|AB = |BA|
d=|BB|, |=|AB]|=|0A '

whereAt is the time interval as measured by the observer tha more general case when we don’t know the speetl
the Earth. And using the Pythagoras’ Theorem in the rigiie light as seen by the observer on Earth, nor the relationship
triangleAABB, one has betweemAt’ andAt, we get:

25— 2 N T = 2 1|2 + (VA1) A’
s=2Vd2+12=2 d+(7 , 3 XAt = 2 d2+(7). (7)

but 2s = cAt, whence

whereAt > At/

2
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Butd = 5L, therefore:

2
CAt=2 d2+(”—§t) . @)
At 2 J(CALY (At g
Squaring and computing fart one gets: xat= 2 )\ ) ®)
At = 2_Cd ! . (5) or
-g XAt = VC2(AV)2 + v2(AV)2 . 9)
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Dividing the whole equality byt we obtain: References
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At 1905, v. 17, 891-921.
X= q[v?+C?|— (10) - .
At 2. Smarandache F. Absolute Theory of Relativity and Parameterized Spe-
cial Theory of Relativity and Noninertial Multirelativity. Somipress,
which is thePSTR Equation 1982, 92 p.
3. Smarandache F. There is No Speed Barrier in the Universe. Liceul Ped-
3 PSTR elapsed time ratior (parameter) agogic Rm. \alcea, Physics Prof. Elena Albu, 1972.
: : 4. Rabounski D. A blind pilot: who is a super-luminal observer8gress
We now substitute in a general case in Physics 2008, v. 2, 171.
At
=71€ (0, +), 11
Ar = TE(0+) (11)

wherer is the PSTR elapsed time ratio. Therefore we split
the Special Theory of Relativity (STR) in the below ways.

4 PSTR extends STR, ATR, and introduces three more
Relativities

4.1 Ifr= /1- % we getthe STR (see [1]), since replacing
x by ¢, one has

At )\
?=v?+c? (E) , (12)
2 2 3 At 2
@ @\ (13)

or & — /1- £ €[0,1] as in the STR.

4.2 Ifr = 1, we get ourAbsolute Theory of Relativitigee
[2]) in the particular case when the two trajectory vectors are
perpendicular, i.e.

X=V2+c2=|7+d. (14)

43 If0< 1< 4/1- 5, the time dilation is increased with
respect to that of the STR, therefore the spgexb seen by

the observer on the Earth is decreased (becomes subluminal)
while in STR it isc.

44 If \J1-% < 1 < 0, there is still time dilation, but
less than STR’s time dilation, yet the speeds seen by the
observer on the Earth becomes superluminal (yet less than
in our Absolute Theory of Relativity). About superluminal
velocities see [3] and [4].

4.5 Ifr > 1, we get aropposite time dilatiorfi.e. At" > At)

with respect to the STR (instead &F < At), and the speer

as seen by the observer on earth increases even more than in
our ATR.

5 Further research

The reader might be interested in studying these new Relativ-
ities mathematically resulted from the above 4.3, 4.4, and 4.5
cases.
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