
The right relativity for QFT

• Galilean relativity
• Special relativity
• Double (deformed) special relativity
• de Sitter relativity
• Anti-de Sitter special relativity
• ....



Vladimir Sergeyevitch Ignatowsky , 
or Waldemar Sergius von Ignatowsky

(* March 8/20, 1875 in Tbilisi, Georgia; † January 13, 1942 in Leningrad)



Waldemar von Ignatowsky

graduated in 1906 at the Petersburg University. In 1906-
1908 he continued to study at the Giessen University, with 
his dissertation in 1909. In 1911-1914 he taught at the 
Higher Technical School in Berlin. During WWI he 
worked at “Karl Zeiss” near Paris (Orsay). After February 
revolution in Russia he returned to Petrograd to work at 
the future State Optical Institute. Here he taught 
Electrodynamics at the Petrograd (Leningrad) university. 
He became an associated member of the Academy of 
Sciences in 1932 г. (applied optics). Solzhenitsyn reported 
in “Arhipelag gulag”, that Ignatowski was arrested by 
NKVD as German spy and executed in 1942 in Leningrad.





W. v. Ignatowsky, Physik. Zeitschr. XI, p. 972 (1910)

W. v. Ignatowsky, Arch. f. Math. u. Phys.. 17, p. 891 (1910)



In 1910 Ignatowsky was first who tried to apply group 
theory to the derivation of  Lorentz transformations without 
the postulate of the constancy of the speed of light. 

Instead of supposition: c’ = c
he required: if K(u) and K’(u’) are two transformations, then

K(u) K’(u’) = K’’(u’’)



V. A. Fock, Theory of space, time and gravitation,

Appendix A:

The requirement of the linearity is equivalent to the speed of light 
constancy postulate



Возьмем теперь в K и K’два элемента dx и dx’такой длины, что, 
если их привести в состояние взаимного покоя, она будет
одинаковой. Если мы измерим теперь dx’ синхронно в K (таким
образом, dt = 0), то получим: dx’ = pdx.
Если мы измерим dx синхронно в K’ (таким образом, dt’ = 0), то, 
соответственно dx = p’dx’.

W. v. Ignatowsky, Physik. Zeitschr. XI, p. 972 (1910)



The usual a priori assumption that all bodies at rest in K' have  
the same velocity u in K is equivalent to linearity of the 
transformation. 

This assumption is not valid in the case of linear fractional 
transformations.

So, we had to be careful in the definition of the relative 
velocities.

Let us introduce coordinates in such a way that point r = 0 at rest
in frame K has constant velocity -u in K'; point r' = 0  at rest in 
frame K' has constant velocity u in K.

We take that  at  t =  0  the spatial origins of both frames
coincide and t = 0.
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Fock-Lorentz transformations (FLT)
or Fractionally linear transformations
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1. Galilean transformations

2. Special translations

3. Inverse time translations
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Relativistic space-time symmetry (Poincaré) as deformation of Galilean  symmetry
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Second (Fock-Lorentz) deformation of Galilean symmetry

Galilean symmetry

' ,r r ρ= − ' ,u u v= −

' ,u u v= −
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Combined (Anti-de Sitter) deformation of Galilean symmetry
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4-dim “translations”
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4-dim translations in 3-dim form
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Fock-Lorentz mechanics

This form is invariant with respect to FLT:

FL action for free particle with mass mñ Lorentzian action 
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Conserved quantities for FL free particles
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Anti-de Sitter Action in Beltrami coordinates

Nonrelativistic limit Noncosmological limit
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Conserved quantities for Anti-de Sitter free particles
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FL energy in noncosmological limit

0 0;t t tτ τ= + <<

Let
0

0H
t

∂
=

∂



( )
2 2 2 2 2

2 2 2 22 2 2 2

( ) ( )1 .c R tS mc ds m dt
c R R cR c t
v v r r v

r
− ×

= − = − − − +
+ −∫ ∫

2 2

2 2

( )1R tS m dt
t R

v r−
= − −∫

2
2

21S m c dt
c
v

= − −∫

c →∞

R →∞ c →∞

R →∞

2

2

( )
2
tS m dt

t
v r−

= ∫
2

2
S m dtv
= ∫

“Two” Galilean relativity are identical



2

2
mS dtv

= ∑∫
1. 3 rotations

2. 3 Galilean boosts

3. 3 Galilean translations

4. time translation

5.  inverse time translation:
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Nonrelativistic free motion symmetry:

L. O'Raifeartaig and V. V. Sreedhar, The maximal kinematical invariance group of fluid 
dynamics and explosion–implosion duality; hep–th/0007199
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Anti-de Sitter Action in Beltrami coordinates

Nonrelativistic limit
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