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Fig. 1. The circular microtube model with uniform velocity fluids.
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Fig. 3. The test-particle's track in linear time-varying GM field: (a) The left view of

the test-particle's track; (b) The main view of the test-particle's track; (c) The test-particle's track in

the whole space.
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Fig. 4. The test-particle's track in cosine time-varying GM field: (a) The top view of
the test-particle's track; (b) The left view of the test-particle's track; (c) The test-particle's track in

the whole space.

17



4.2 51 3K BLRNIAN 5] 778 BN,

fE2r, BATEE LG J35 0T ARSI LR F IR AL 61
133 T RAR 55 135 sh 5] imMaxwell 5 FE. fE7FEH, 30 (8-b) Btk
B EE IR L T FL B0 7 5 BOVA L 5 BRI N A, B RN AE 39 51 137 IR AR 1)
51 1t ae e A A AU IR 51 s (RURAE A5 030, BRIkl (8-b)
FITRR BB AR A 51 18R (gravitational induction) 28I, 51 7/ R4 8
R T LM Z NI, ERLES e — M AR, X W24t/
WX T2 805 T8 1 — A3 J1 2.

Z
1O 8

KI5 FTHIFFE 51 77 I8N 35N F) e 2 3R e A R
Fig. 5. The rotating spherical shell model for studying the gravitational

induction effect.
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Fig. 6. The demonstration model for studying gravitational induction based

on the microtube model.
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Fig. 3. The parameter description of fluid and the vortex field’s simulation: (a) The linear

function between the angular momentum L and time; (b) The distribution of vortex field in the z=0

plane which produced by the ring 2; (¢) The fluid’s stressed region in the plane of the ring 2.
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THE GRAVITATIONAL MAGNETIC COMPONENT AND ITS
MAGNETIC EFFECTS IN LINEARIZED THEORY OF GRAVITY
Hao Di Guo San-DongT Ma Zhi-Yuan Hui Yu-Ting

(School of Electronic Engineering, Xi’an University of Posts and Telecommunications, Xi’an
710121, China)
Abstract

According to the General Relativity (GR), under the approximation of
the weak field, the weak gravitational field not only contains the classical
Newtonian gravitational field, but also contains a gravitomagnetic (GM)
field analogous to the concept of magnetic field, and the name of GM
field borrows the basic idea of the magnetic field in electrodynamics. In
order to study the physical properties of GM field and its associated
effects, firstly, we use a similarity transformation method to decompose
the gravitomagnetic component from the second-order tensor field in
linearized Einstein equation and define the concept of the GM field. Then,
on this basis, we consider a circular microtube model with uniform
velocity fluids (or superfluids), and study the distribution characteristics
of the far GM field by this special model. We use a simpler approximation
approach to improve the previous calculation method of the GM field in
these kind of rings model, the result shows that the distribution
characteristic of the far GM field in this model is analogous to the
magnetic field produced by a dipole, it is a good correspondence between
this microtube model and the dipole model. After that, we have studied
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the dynamic characteristics of GM field by analogizing the properties of
magnetic field, and studied the test particles’ tracks in the linear
time-varying GM field and the cosine time-varying GM field in the first
time. In addition, in order to improve the previous research methods of
‘gravitational induction’ and ‘frame dragging’ in the GR, we have
designed a circular microtube model which has a double-layer structure
and with the accelerating flow fluid (or superfluids), we use simpler
mathematics than before to explain these two effects by this special model.
In conclusion, this work provides some new methods for the study of GM
field and its associated effects.

Keywords: Linearized theory of gravity, Circular microtube model, Gravitomagnetic field,
Gravitomagnetism.

PACS: 04.20.Cv, 04.25.-g, 04.80.Cc
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