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Three Versions of  the Equivalence Principle

* Einstein Equivalence Principle (EEP)
(equivalence between gravitational and inertial effects 
or between essence of  gravity and inertia)
“Homogeneous gravitational fields, or certain 
gravitational effects, can be ‘transformed away’ by 
changing the coordinate system” (Lehmkuhl 2022, 
125)



Three Versions of  the Equivalence Principle

* Strong Equivalence Principle (SEP)

Spacetime geometry is locally Minkowski. (I shall 
elaborate later)



Three Versions of  the Equivalence Principle

* Weak Equivalence Principle (WEP)



Three Versions of  the Equivalence Principle

* Weak Equivalence Principle (WEP)
It is usually acknowledged that WEP is weaker than 
both EEP and SEP.
A role of equivalence principles: to choose among
competent theories of gravity
(For example, Brans-Dicke theory violates WEP)



Three Versions of  the Equivalence Principle

* Einstein Equivalence Principle (EEP)
(equivalence between gravitational and inertial effects 
or between essence of  gravity and inertia)
“Homogeneous gravitational fields, or certain 
gravitational effects, can be ‘transformed away’ by 
changing the coordinate system” (Lehmkuhl 2022, 
125)
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Critisim of  EEP

Synge: EEP is false.
Whether gravity exists or not, represented by 
Riemann tensor field, is an absolute property.

“The effects of  a gravitational field are 
indistinguishable from the effects of  an 
observer’s acceleration.”? 



Critisim of  EEP

Lehmkuhl:
Rather it is that
“The effects of  a homogenous gravitational field are 
indistinguishable from the effects of  an observer’s 
uniform acceleration.”? 

But how to define homogenous gravitational field and 
uniform acceleration in terms of  general relativity?



EEP

Restate the EEP:

Gravity and inertia are the same in their very 
essence.

Midwife from Newtonian Gravity to General 
Relativity



Critisim of  EEP

Kottler:

Einstein introduces Newtonian “real gravitational 
force” in general relativity again.
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Critisim of  EEP

It seems that Einstein does operate with a 
coordinate-dependant concept of  
“gravitational field”

But the claim is that the “gravitational force” 
is equivalent to “inertial force”.



Critisim of  EEP

von Laue:



Critisim of  EEP

Einstein:

This is only a manner of  speaking…

There is a gravitational field even in 
Minkowskian spacetime…



Critisim of  EEP
My comments to von Laue’s example:
the difference between coordinate system / frame of  reference 

von Laue’s example belongs to the same reference 
frame.
The confusion may suggest that we had better 
adopt EEM is a coordinate-free fashion as well.



Three Versions of  the Equivalence Principle
* Strong Equivalence Principle (SEP)
Spacetime geometry is locally Minkowski. 
point SEP and
neighborhood SEP
(the coordinate system whose existence is postulated is 
taken to exist in some neighborhood of  a point p of  the 
spacetime manifold)

Question: what’s the significant difference?
(geodesic coordinate system)



Three Versions of  the Equivalence Principle
* Strong Equivalence Principle (SEP)
SEP as restriction of  non-gravitational rules

An counter-example?



Ite, missa est.
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