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The flyby anomaly is an unexpected energy
change during Earth flybys of spacecraft which causes
a significant speed change of over 0,013 m/s [1].The
difference of speed Δ𝑣𝑣 is given by Anderson’s empirical
prediction formula [1]:

2𝑣𝑒𝑘𝑢𝑎𝑡𝑜𝑟𝑖𝑎𝑙
𝑣𝑖𝑛𝑏𝑜𝑢𝑛𝑑 .
(2)
𝑐
Since the maximal inbound speed is the escape speed
the maximal difference of Earth-flyby speed yields:
Δ𝑣𝑚𝑎𝑥 =
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−∆Wkinetic + Eflyby = 0.

(5)

Then taking into account the equations (2), and
(5) we have:
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If the mentioned anomaly has a physical
background then it is reasonable to expect to take place
in the gravity field of a rotating massive body in general.
Neglecting the insignificant relativistic effects the maximal
difference of kinetic energy of the mass body with mass
m in any gravity field can be written as:

(𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 )2
(𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 − Δ𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚 )2
− 𝑚𝑚
.
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Due to conservation law the negative kinetic
energy increment of mass body should equal the same
positive energy increment of that body, let us denote
it 𝐸𝐸 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 so that the whole energy of mass body remains
unchanged:

𝐸𝐸𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓
Δ𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚 2
= 𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 . Δ𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚 −
𝑚𝑚
2

𝐸𝑎𝑟𝑡ℎ
Δ𝑣𝑚𝑎𝑥
= 0.035
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The expression on the
is the flyby energy
𝑚𝑚 𝑐𝑐 2
resulting from the negative kinetic energy
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(4)

increment after the perpendicular change of the
direction of motion of the mass body m in the gravity
π
field at the – latitude of the rotating massive body. It
2
can be written in the more transparent form using the
ratio of speeds a = v/c
Eflyby
= 2a2inbound �aequatorial − a2equatorial �.
mc 2

(6c)

It is evident from the equations (6b), and (6c) that
the flyby energy share is zero at the zero equatorial speed
as well as that one of the speed of light. Both of them are
the equatorial speeds enabling the minimal flyby energy
share where no flyby anomaly is expected. On the other
hand the optimal equatorial speed and flyby anomaly
exists at the given inbound speed where the energy share
of the flyby energy occupies the maximal value. The latter
is found with the help of the derivation of the function (6c):
�

Eflyby ′
� = 2a2inbound �1 − 2aequatorial �.
mc 2
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I.

2𝑣𝑣𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 (cos 𝛿𝛿𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 − cos 𝛿𝛿𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 ).
𝑐𝑐

Here 𝑣𝑒𝑘𝑢𝑎𝑡𝑜𝑟𝑖𝑎𝑙 is the equatorial speed of Earth,
and 𝛿𝑖𝑛𝑏𝑜𝑢𝑛𝑑 and 𝛿𝑜𝑢𝑡𝑏𝑜𝑢𝑛𝑑 are the equatorial angles of
the spacecraft. The maximal difference of speed Δ𝑣𝑚𝑎𝑥 is
given by the simplified Anderson’s formula in the case
where the inbound and outbound equatorial angles are 0
𝜋
and 2 , respectively:

share

is predicted on the basis of a comparison of the flyby
and path distribution energy.
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In this paper one tries to explain the rotation and
expansion of the Universe in the light of Anderson’s
flyby-anomaly prediction formula. The result of the effort
is a prediction that the Universe rotates with the
equatorial speed of half the speed of light and we land
at the Pole of that Universe with the speed of expansion
of the Universe which is apparently zero since in such
circumstances the inbound speed equals the maximal
decrement of speed. The maximal speed of expansion
km
km
future Universe
< vmaximal
< 123
of the future Universe 100
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2a2inbound �1 − 2aequatorial � = 0
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=
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2014

The optimal equatorial speed for all inbound
speeds equals half of the speed of light. The maximal
flyby energy share belonging to this speed is given by
the equation (6c):

A ) Volume XIV Issue II V ersion I
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Δ𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚 =

(8)

2𝑣𝑣𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
2 𝑐𝑐
𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 =
𝑣𝑣
= 𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 .
𝑐𝑐
𝑐𝑐 2 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

The mass body slows down the speed so much
that it stays at apparent zero speed.
(10)

𝑣𝑣𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = −Δ𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚 + 𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 0.

At maximal flyby energy share of the mass body
where the massive body rotates with the equatorial
c
speed the whole kinetic energy is transformed into the
2
flyby energy. Its value is given using the equation (6b):
2
c
m. vinbound
max
Eflyby
= Eflyby �vequatorial = � =
.
2
2

(11)

At the first sub-maximal flyby energy share of
the mass body where the massive body rotates with the
c
only a part of kinetic
equatorial speed lower than
2
energy is transformed into the flyby energy:
2
c
m. vinbound
.
Eflyby �vequatorial < � <
2
2

(12)

The mass body slows down the speed but
keeps the same apparent direction as the inbound
speed:

(13)

𝑣𝑣𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = −Δ𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚 + 𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 > 0.

At the second sub-maximal flyby energy share
the mass body where the massive body rotates with the
c
the equatorial speed higher than again only a part of
2
the kinetic energy is transformed into the flyby energy:
Eflyby �vequatorial

2
c
m. vinbound
> �<
.
2
2

(14)

The mass body slows down the speed so much
that it takes the opposite apparent direction than the
inbound speed:

(15)

𝑣𝑣𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = −Δ𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚 + 𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 < 0.

At the equatorial speed of light the apparent
speed has also the opposite value than the inbound
speed:
𝑣𝑣𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = −2𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 + 𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = − 𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
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The maximal flyby energy share is only of the
inbound speed dependent and equals half of the square
of the inbound speed expressed in the units of the
speed of light. Possessing the maximal flyby energy
share the mass body apparently stops moving
according to the equations (2) and (7) since the maximal
difference of flyby speed 𝛥𝛥𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚 equals the inbound
speed 𝑣𝑣𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ∶

.

(16)

II.

(9)

The Rotating and Expanding
Universe

The Universe expands with the apparent zero speed:
vapparent = −vexpansion + vexpansion = 0.

(17)

The equation (17) resembles to the equation
(10), so we can propose that the maximal flyby
decrement of speed −Δ𝑣𝑣𝑚𝑚𝑚𝑚𝑚𝑚 and the inbound speed
+𝑣𝑣 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 equal the speed of the expansion of Universe
in the negative direction −vexpansion and positive
direction +vexpansion , respectively. If the flyby concept
holds true for the whole Universe, one can consider we
are making right now the pure flyby at apparent zero
speed in the circumstances of our maximal flyby energy
share. In such case we are landing at the Pole of the
Universe which rotates with the equatorial speed of half
1
of the speed of light c. The inbound and outbound
2

π

equatorial angles are 0 and , respectively, and the
2
inbound speed is the speed of the expansion of
Universe [2]:
Universe
Universe
= vexpansion
≈ 70
vinbound

km
.
s

(18)

With the help of the equation (8) the maximal
present Universe-flyby energy share is given:
�

Eflyby present Universe
�
≈ 3 x 10−8 .
mc 2 maximal

(19)

It increases with time since the expansion of
Universe is speeding up. [3],[4] The maximal possible
future Universe-flyby energy share could be limited with
the path distribution energy share of the electron in the
ground state of Hydrogen atom [5][6] ,of course, if the
latter appears as a true physical phenomenon since with
the greater energy share no path distribution would be
possible:

Rotating and Expanding Universe in the Light of Flyby Anomaly and Path Distribution

km
km
future Universe
< 𝑣𝑣maximal
< 123
.
s
s
III.

Conclusions

(21)

We
analyzed
Anderson’s
flyby-anomaly
prediction formula in the case where the inbound and
π
outbound equatorial angles are 0 and , respectively.
2
Extending the validity of the discussed concept to the
flybys in the gravity field of a rotating massive body in
general, including that one of the whole Universe, the
flyby inbound speed and the speed of expansion of the
Universe were related in the circumstances of the
maximal flyby-energy share increment and the latter
compared with the path distribution energy share of the
electron in the ground state of Hydrogen atom.
The next the critical reader needs to
consider:“The speculation of the maximal speed of the
km
future Universe
future Universe-expansion 100 < 𝑣maximal
<
km

2014

100

for an accelerating universe and a cosmological
constant". Astronomical J.116 (3): 1009–38.
4. S. Pelrmutter et al. (The Supernova Cosmology
Project) (1999). "Measurements of Omega and
Lambda from 42 high redshift supernovae".
Astrophysical Journal 517 (2): 565–86.
5. Špringer J. Geometric Distribution of Path and Fine
Structure. Progress in Physics. 2013, v.4, 83-84.
6. Špringer J. Path Distribution Energy and Possible
Consequences. Progress in Physics. 2013, v.4,
147-14.8.
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Then with the help of the equation (8) and
regarding the sidedness of the path distribution of the
electron in the ground state of Hydrogen atom the
maximal speed of the expansion of the future Universe
is predicted:

(20)

Year

2−𝑠𝑖𝑑𝑒𝑑
𝐸𝑓𝑙𝑦𝑏𝑦 𝑓𝑢𝑡𝑢𝑟𝑒 𝑈𝑛𝑖𝑣𝑒𝑟𝑠𝑒 𝐸𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛
𝐸 ∞−𝑠𝑖𝑑𝑒𝑑
−8 ≤ 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛
(
)
<
≈ 5.6 𝑥 10
≈ 8.4 𝑥 10−8 .
𝑚𝑐 2
𝑚𝑐 2
𝑚𝑐 2 𝑚𝑎𝑥𝑖𝑚𝑎𝑙

s

123 s was made on the proposal of the general validity
of Anderson’s flyby prediction formula which has been
otherwise verified only at the relatively low equatorial
speed of the Earth as well as on the basis of a
comparison of the Universe-flyby energy share with the
path distribution energy share of the electron which is not
a proven physical phenomenon.”
The physical reality is the twin sister of good
imagination. (Author)

Thanking Dr.R.K.Dixit for the polite invitation to
submit the article in GJSFR.

This fragment is dedicated to my birthplace
Maribor and place of childhood Selnica ob Dravi.

1. Anderson D. J. Anomalous Orbital-Energy Changes
Observed during Spacecraft Flybys of Earth.
Physical Review Letters. PRL 100, 2008.
2. http://wmap.gsfc.nasa.gov/universe/uni_expansion.
html. Retrieved April 2014.
3. Adam G. Riess et al. (Supernova Search Team)
(1998). "Observational evidence from supernovae
© 2014 Global Journals Inc. (US)

Global Journals Inc. (US) Guidelines Handbook 2014
www.GlobalJournals.org

