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Abstract
In several preceding papers [1,2,3,4] we have discussed particle and photon propagations through cosmic gravity fields under 
the new aspect that gravitational field sources are seen by moving masses or photons under relativistically aberrated positions. 
This causes astonishing effects like the reduction of peculiar motions of stars or a permanent increase of redshifts of photons at 
their propagations through cosmic space with uniform matter distribution. In this paper here we shall, however, now study under 
the given new auspices of relativistically displaced gravity sources the passage of photons over the limbs of stellar surfaces and 
ask whether such photons not only thereby experience the well known and proven Einstein‘ían deflection, but may also be subject 
to a discrete, asymptotic energy loss which is related to the mass of the touched star and the impact distance of the photon from 
this star. We shall investigate here this effect and compare it with Einsteinìan expectations.
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Introduction
In a preceding paper of us [3] we have studied the effect that grav-
itational field sources are recognized by massive objects or pho-
tons at aberrated positions displaced from the true ones, just like 
electromagnetic radiation sources - like stars in our galactic neigh-
bourhood - are seen as displaced from their true positions when 
observed from moving reference systems (well known as "stellar 
aberration effect”, since James Bradley, 1725). This analogy to the 
"optical", electromagnetic effect becomes clear, when bringing to 
our minds that according to present understandings gravity fields 
are communicated in space by gravitons, just like electromagnetic 
fields are communicated by electromagnetic quanta like photons. 
This will clearly tell us that the classical optical aberration effect 
will also occur in gravitational dynamics as long as the quanta of 
the gravitational fields are propagating with the same speed as the 
quanta of the electromagnetic fields, namely with the speed c of 
light.

On this basis Fahr and Heyl [3] have investigated what effect, due 
to this aberrational dislocation of cosmic gravity sources, has to 
be expected on moving masses or propagating photons. Hereby it 
turned out that peculiar motions of stars in uniform cosmic matter 
environments are reduced in the advance of cosmic time and that 
photons propagating through a cosmos with uniform matter dis-
tribution will permanently undergo a redshift of their frequencies. 
Thus even in a non-expanding universe photons get redshifted, 
even so much that the early stellar photons during the present age 
of the universe of 13.7 Gigayears are nowadays contributing to the 
cosmic -background radiation (i.e. the CMB - Cosmic Microwave 
Background).

The question, however, which has not yet been looked at under 
these new auspices is what happens to photons which closely pass 
by at specific gravity sources, like e.g. at stars. Do such photons 
also lose energy at such occurences, - an effect perhaps overlooked 
by Einstein (1911) when treating the deflection of photons at near-
by passages close to stars? This question we shall try to answer 
here in what follows.

Basic calculation
In the following calculation we mainly follow the often offered 
simplified text book calculation used by several authors like Sexl 
and Sexl (1979) [5] demonstrating the Einsteinìan effect of an an-
gular deflection of a photon that on its way just touches the outer 
photospheric limb of a star, e.g. like the Sun. Assuming, which in 
fact is legal to do for non-collapsed stellar objects (i.e. stellar radi-
us rs >> Rs = Schwarzschildradius), that the influence on the pho-
ton trajectory by the gravity field of the star is linearizably small, 
then simply allows to add up the total gravitational action upon the 
photon by integrating it up along the unperturbed photon trajectory 
(e.g. a straight line along the x-axis touching the stellar limb).

Then, under the classical Einstein ‘ian view, the photon would gain 
energy, till it reaches the peristellar point y= rs at the periphery 
of the star closest to the center of the star, but loses exactly this 
amount of energy again when propagating out to infinity. This is 
why in Einstein‘s view [6] the photon only is deflected from its 
original direction by an angle δ=2GM/Rsc

2, but conserves its fre-
quency v or its energy (hv) when again moving to larger distances 
from the star (i.e. no final frequency change remains from the stel-
lar passage!).
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The question, however, could be asked now whether this is dif-
ferent when the relativistic aberration of the position of the stellar 
gravity center recognized by the photon at his passage has to be 
taken into account as discussed in earlier papers by [1,2,3,4]. Be-
cause then the photon on its trajectory along the x-axis permanent-
ly may recognize a component of the gravitational field acting in 
the direction opposite to the motion of the photon and thus chang-
ing the energy of the propagating photon. In the following we shall 
now calculate just this effect.

Considering the photon at a position x on its passage along the 
x-axis, it will while arriving at x have located the stellar gravity 
center in the rest frame of the system under an angle ϑ given by 
cos ϑ= x/ √x2+y2 , where y = rs is taken to be the closest distance 
of the x-axis to the stellar gravity center (see Figure 1). Now we 
shall take into account the relativistic fact that the moving photon 
will recognize the stellar gravity center under an aberrated angle ϑ‘ 
which is given by (see [3]):

where ß=U/c, U being the velocity of the massive object or the 
photon. In case of a photon thus U = c, and hence ß is given by 
ß=1. One consequently obtains the following relation between the 
angles ϑ and ϑ‘:

which means that along the whole passage to and from the star the 
photon is permanently recognizing the stellar gravity center under 
the same angle ϑ‘=0° at x ˂ 0 and under ϑ‘=180° at x ˃ 0. This 
means the star by the passing photon is permanently recognized, 
as if its gravity center would act from the direction into which the 
photon propagates (while x˂0) or opposite to this direction (while 
x˃0). This expresses the fact that the photon gains energy on the 
way from x=-∞ up to x=0, and loses the same amount of energy 
from x=0 to x=+∞. (see Figure 1).

Figure 1: Illustrative view of the stellar limb passage of a photon

The change of the photon energy (hv) at the photon propagation 
along the x-axis as function of the space coordinate x, in view of 
the work done against the stellar gravity, thereby is given by

Hence at the propagation of the photon from x=-∞ to x hereby 
the photon frequency v(x) thus undergoes a change which can be 
expressed by the following relation:

where G is the gravitational constant and M is the mass of the star. 
For a photon propagating from x=-∞ to x=+∞ one thus finds when 
inserting cos ϑ‘ ±1 the following frequency change:

i.e. no change of the photon frequency as already obtained in the 
Einstein´ian case [5,6].

There still exists, however, a difference with respect to this case 
which is easily recognized when one looks for the stellar gravi-
tational force component which acts purely perpendicular to the 
propagation of the photon at its passage over the stellar limb. For 
that reason, we now look to this force component, and in the stellar 
rest frame would find a component perpendicular to the photon 
motion given by:

Now under the new auspices that the propagating photon recog-
nizes the position of the stellar gravity center instead at an angle ϑ, 
at an aberrated angle ϑ´, one now obtains the perpendicular force 
in the form:

and inserting here that for photons with ß= U/c = 1 one obtains the 
interesting result:

expressing the fact that along the whole passage of the photon 
along the x-axis no force component perpendicular to this axis 
should be acting, as if no gravity field would be present, and thus 
no deflection of the photon from the x-axis should occur.

This interestingly means that the photon when crossing the gravity 
field of a star neither will change its energy (hv) or frequency v, a 
result which agrees with Einstein‘s view [6], nor should it change 
its direction of propagation - a result which disagrees with Ein-
stein. The latter point obviously also is in contradiction to the radio 
observations of radio astronomers [7,8]. Obviously there exists a 
scientific conflict which needs to be dissolved.
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for non-collapsed stellar objects (i.e. stellar radius rs  Rs  Schwarzschildradius), that
the influence on the photon trajectory by the gravity field of the star is linearizably small,
then simply allows to add up the total gravitational action upon the photon by integrating
it up along the unperturbed photon trajectory (e.g. a straight line along the x-axis
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where ß U/c , U being the velocity of the massive object or the photon. In case of a
photon thus U  c , and hence ß is given by ß 1. One consequently obtains the
following relation between the angles  and ‘ :

cos‘ cos  1
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which means that along the whole passage to and from the star the photon is
permanently recognizing the stellar gravity center under the same angle ‘ 0° at x  0
and under ‘ 180° at x  0. This means the star by the passing photon is permanently
recognized, as if its gravity center would act from the direction into which the photon
propagates (while x  0) or opposite to this direction (while x  0). This expresses the
fact that the photon gains energy on the way from x   up to x  0, and loses the
same amount of energy from x  0 to x  . (see Figure 1).
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The change of the photon energy h at the photon propagation along the x  axis as
function of the space coordinate x, in view of the work done against the stellar gravity,
thereby is given by
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Hence at the propagation of the photon from x   to x hereby the photon frequency
x thus undergoes a change which can be expressed by the following relation:

x   exp 1
c2 

x
dx GM

x2  y2 cos‘ 

where G is the gravitational constant and M is the mass of the star. For a photon
propagating from x   to x   one thus finds when inserting cos‘ 1 the following
frequency change:
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where G is the gravitational constant and M is the mass of the star. For a photon
propagating from x   to x   one thus finds when inserting cos‘ 1 the following
frequency change:

,   exp 1
c2 

x0
dx GM

x2  y2  1
c2 x0


dx GM

x2  y2   v

i.e. no change of the photon frequency as already obtained in the Einstein´ian case
[5,6].
There still exists, however, a difference with respect to this case which is easily

recognized when one looks for the stellar gravitational force component which acts
purely perpendicular to the propagation of the photon at its passage over the stellar limb.
For that reason we now look to this force component, and in the stellar rest frame would
find a component perpendicular to the photon motion given by:

Kh   hv
c2

GM
x2  y2

sin

Now under the new auspices that the propagating photon recognizes the position of
the stellar gravity center instead at an angle , at an aberrated angle ´, one now
obtains the perpendicular force in the form:

Kh   hv
c2

GM
x2  y2

sin´   hv
c2

GM
x2  y2

1  cos2 ´   hv
c2
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1  
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1  ßcos

2

and inserting here that for photons with ß U/c  1 one obtains the interesting result:

Kh   hv
c2
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GM
x2  y2

1  cos2  cos2  1
1  cos  0!

expressing the fact that along the whole passage of the photon along the x-axis no
force component perpendicular to this axis should be acting, as if no gravity field would
be present, and thus no deflection of the photon from the x-axis should occur.
This interestingly means that the photon when crossing the gravity field of a star

neither will change its energy h or frequency , a result which agrees with Einstein‘s
view [6], nor should it change its direction of propagation - a result which disagrees with
Einstein. The latter point obviously also is in contradiction to the radio observations of
radio astronomers [7,8]. Obviously there exists a scientific conflict which needs to be
dissolved.

Conclusion

In this article we have made use of the standpoint justified by [1,2,3,4] that not only
electromagnetic radiation sources, but as well gravitational sources in space from
moving objects, like massive particles or photons, should appear at aberrated,
dislocated positions. This aberration should evidently occur - like in the analogous
electromagnetic case (see: stellar aberration, James Bradley), 1725), as long as
gravitational fields are communicated to space by gravitons analogous to
electromagnetic radiation fields by electromagnetic photons, and as long as both field
quanta propagate with the same velocity c  cg  ce. These latter points are, however,
commonly believed in present day modern physics. On this basis then we have to
expect aberrations in the recognition of gravitational source positions by moving massive
objects or photons as already discussed by [1,2,3,4]. Here in this article we have shown
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expressing the fact that along the whole passage of the photon along the x-axis no
force component perpendicular to this axis should be acting, as if no gravity field would
be present, and thus no deflection of the photon from the x-axis should occur.
This interestingly means that the photon when crossing the gravity field of a star

neither will change its energy h or frequency , a result which agrees with Einstein‘s
view [6], nor should it change its direction of propagation - a result which disagrees with
Einstein. The latter point obviously also is in contradiction to the radio observations of
radio astronomers [7,8]. Obviously there exists a scientific conflict which needs to be
dissolved.
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moving objects, like massive particles or photons, should appear at aberrated,
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commonly believed in present day modern physics. On this basis then we have to
expect aberrations in the recognition of gravitational source positions by moving massive
objects or photons as already discussed by [1,2,3,4]. Here in this article we have shown
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Conclusion
In this article we have made use of the standpoint justified by 
[1,2,3,4] that not only electromagnetic radiation sources, but as 
well gravitational sources in space from moving objects, like 
massive particles or photons, should appear at aberrated, dislo-
cated positions. This aberration should evidently occur - like in 
the analogous electromagnetic case (see: stellar aberration, James 
Bradley), 1725), as long as gravitational fields are communicat-
ed to space by gravitons analogous to electromagnetic radiation 
fields by electromagnetic photons, and as long as both field quanta 
propagate with the same velocity c=cg=ce. These latter points are, 
however, commonly believed in present day modern physics. On 
this basis then we have to expect aberrations in the recognition 
of gravitational source positions by moving massive objects or 
photons as already discussed by [1,2,3,4]. Here in this article we 
have shown that due to this relativistic dislocation of a gravitation-
al source like a star aberrational effects should also occur in case 
a photon closely passes by over the photospheric limb of a star. 
As we have shown here the photon even due to this aberrational 
effect will not change its energy at such a limb passage, however, 
due to this aberrational effect at the same time the photon will also 
see the center of the stellar gravity field displaced in such a way 
that no force component perpendicular to its passage line appears. 
This means the photon should pass the star undeflected, which 
would be in contrast to Einstein‘s prediction of a deflection angle 
by δ=2GM/Rsc

2. Also the lensing effects observed by astronomers 
at stars appearing for us behind a for ground massive galaxy need 
to be newly interpreted in this new view. We are waiting herewith 

for a timely solution of this conflicting scientific situation.
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