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Interpolating transformation Relations

e Contravariant Interpolating space time coordinates.
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Interpolating Lorentz transformation
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New Basis
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Coordinate -Space
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Different Planes for
different
interpolation angles
except at LF
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We can prove invariant in space time interval in the new basis
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Momentum space, For the particle of mass M, P#P, on the mass shell is equal to M?
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New basis in the momentum space.
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Boost and Rotation operators in 4-vector representation
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 Convert all these generatorsinto A%, and Aj .o structures and see whether

— i

they satisfy Lorentz transformation conditions (A5 ..,.)"9""A} ., ="  and (MG con) "9 AL cow = 9

* Convert all these generators into AN structure in the new basis and understand the behavior

of them in the IFD and LFD

* Consider the dot product of transformed four vectors in space-time using the above

Transformations, to check the invariant of the space-time interval.
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LFD
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Rotation around z- axis e~ iJab:
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Rotation around y- axis e */2%
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Apply to a rest particle of mass M with spin S P =1{M,0,0,0} §=1{0,0,0,1}
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Apply to a rest particle of mass M with spin S P =1{M,0,0,0} §=1{0,0,0,1}
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Kinematic Generator X!
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* Itseems il playthe role of rotation around y axis
starting from the IFD to LF-zero mode with this new basis

Kinematic operator X! exclusively independent of
interpolation angle in the new basis



Kinematic Generator K2
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* Similar to the ef2/" | but here we have e%2/"

 ltseems k2 playthe role of rotation around y axis starting from the IFD to LF-zero mode
with this new basis

* Kinematic operator K* exclusively independent of interpolation
angle in the new basis
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Special operators in the new basis
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exactly at the LF.
We can safely say that all Kinematic operators exclusively independent of interpolation angle in the new basis
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D', D? are dynamic operators in all interpolation angles.

)Ci?!Cﬁ and .J; are kinematic operators in all interpolation angles and K2 is a kinematic operator




The T transformation operator ( Combination of special operators)
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Conclusion

* We can prove the invariant of space time interval in all transformed ( using rotation and boost or combination
of them ) four vectors in space-time in all the considered basis independently interpolation angle.
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* Momentum space, For the particle of mass M, P*P, on the mass shell is equal to M?

M? = PAB, = PYP, = PFB, = PV,
j 2A

— (5_%)3 _{Pl}ﬂ _(PE)E_ (%)2 — (ﬁ%)z . (pfl)?_ (Pm}g . (ﬁ)?

* We prove that the new basis gives the unique structure for some generators.
Future work

= Try to find more application in the new basis and understand physical interpretation behind all
the generators in the new basis
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