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Fine-structure constant







•Does Alpha vary really and truly?
to measure Alpha in several G years ago, we 

observe absorption spectra of QSO:



2008







•Absorption spectra are measurble on the Earth:
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•Results (1999-2007): Murphy, Webb, etc. PRL

Studied 143 quasar absorption systems.

The 134 data points are assigned three 
epochs: (Dent, et al, PRD (2008))





Part II 
Extended Special Relativity 

(de Sitter SR)



--Dirac, 1935





1, de Sitter Special Relativity as 
theory beyond Einstein’s SR:
• It’s a natural extension of Einstein-SR;
• It’s a SR in spacetime with constant 

curvature 1/R;
• Under Beltrami metric in dS space,enertial 

law for free paticle holds;(Lu,Zou,Guo)
• dS-transformation to preserve Beltrami 

metric exists; (Lu,Zou,Guo, 1974)
• Langrangian-Hamiltian for dS-SR exists

(Yan, Xiao, Huang, Li, 2007).



2,Lagrangian for dS-SR (          )

where Beltrami metric:

Solution of Lagrangian eq
is:

Indicates inertial law holds!



3,Canonic momenta and canonic 
energy (Hamiltonian)

where

Canonic eqs:



Comparing with Einstien SR:



4,de Sitter trans to preserve



Noether charges:



5,Conclusion: From theory view,     
E-SR=dS-SR

• Both of them satisy Copernican priciple:

• Which one is true for Nature? Answer:
Experiments!



6, dS-Special Relativistic           
Quantum  mechanics
• Quantizetion:
• Consider Wyle ordering of          , and

the solution is

where 



• Classical Dispersion relation

then for spinless particle QM-equation:

For spin-1/2 particle, Dirac eq: 



HYDROGEN ATOM IN 
EARTH-QSO 

REFERENCE FRAME

Part III





Geometry:



2, Dirac eq for hydrogen atom at 
Earth-QSO frame

where



Coulomb potential:

Solution:

By 



Therefore

3, Spectra Energy: Due to dS,





3’ Adiabatic approximation in QM



4, Adiabatic approximation solution 
to dS-SR-Dirac spectra equation

via               above Dirac spectra becomes 

Then Adiabatic app wave function



where

Is adiabatic proper? To examine         :

To estimate
By Borh wave funs:



Hence adiabatic app is hightly accurate!



Or, Compton wave length           
and Bohr radius



• t-z relation: 
ΛCDM model:





5,Experiments:Murphy et al: 2004 
Dent et al: 2008

• Since

• We have









•Correction to dark energy:
• 俞允强：《热大爆炸宇宙学》pp135:



• Full Einstein equation:

• Beltromi metric satspys

then we have



• Cosmology constant & and corrections:

Therefore



6, Conclusion
• dS-Dirac eq of hydrogen can be solved 

in adiabatic approach;
• Cosmic effects on atom levels exist;
• Time-variations of fine construction 

const and electron mass are revealed;
• Prediction agree with data;
• At cosimic scale, de-SR seems more 

reliable than Einstein-SR;
• More exts/observ are required.





Thank You !
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