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The aim of the present paper is to compare the angular distribution
of the energy flux ensuing from the Landau-Lifschitz pseudotensor, on
the one hand, and the angular distribution of the energy of gravitational
waves, directly available to detectors, on the other. It is found that in
the case of a weak gravitational field and monochromatic waves the
angular distributions coincide for the time-averaged pseudotensor, and
for a special two-dimensional detector. As the energy absorbed by a
detector has a clear-cut physical meaning, it follows that the time-averaged
Landau-Lifschitz pseudotensor gives the correct angular dependence of
gravitational energy flux.

Consider gravitational radiation in the wave zone. The metric can be
taken in the following transverse form:

where у, 6 are functions of и = t —r, r, d, cp. As we shall see, the only
components of the curvature tensor R a^vб necessary for calculating the
energy absorbed by a detector are Rcvoyo- In the first approximation

A dot above a symbol denotes differentiation with respect to u, and a bar
above a function denotes the complex conjugate of the function. Here c is
the news function of Bondi and Sachs. In the quadrupole approxima-
tion [ 1 ].
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where is the energy tensor of the matter in the approximation of flat
space-time, and Yl

nm
are the spin spherical harmonics of Goldberg

et al. [2].
To find the energy available to detectors, we first discuss an idealized

one-dimensional Weber detector which consists of two masses m bound
by a spring, and is characterized by elasticity k and dissipation D. We
refer the motion of the masses to the local Cartesian coordinates x— whose
origin coincides with the detector’s centre of mass *. The detector is in
free fall. The orientation of the detector is arbitrary. The small changes g
from the equilibrium length I of the detector, due to gravitational waves,
are governed by the equation

The wave-produced gravitational force along the arbitrarily oriented
detector is approximately [3 ]

i
where X- is the connecting vector between the two masses. In the case of
incident sinusoidal waves with frequency со the power absorbed by the
detector is

where (f) stands for time-averaged f.
We examine spherical waves at large distances from the source. To

specify the local Cartesians, let x— be oriented in the radial direction (in
2 3

ihe direction of propagation of gravitational waves) and let x~, x— be
tangent to the coordinate lines of ft, cp, respectively. After that the driving
force along the detector can readily be found:

It is convenient to introduce the angles 0, Ф which determine the direction
of the detector relative to the local axes

Now the power absorbed by the one-dimensional detector can be written
in the explicit form:

* The range and summation conventions are assumed for Latin indices over 1,2, 3
and for Greek indices over 0. 1,2, 3. Bars under indices denote the physical components
of the corresponding tensor.
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A detector whose power is independent of the angle Ф can be easily de*
signed by simply combining two identical one-dimensional detectors with
orientations (0, Ф) and (0, Ф-|- 450 ). This special two-dimensional
detector will be used for our comparison. The power absorbed is

Next turn to the Landau-Lifschitz gravitational pseudotensor
faß. It gives for the density and radial flux of energy the following ex-
pression [ 4 ]:

where haß are the physical components of the metric perturbation. In order
to compare the angular distributions of tox and E*, one has to average tm
over time because E* is a time-averaged quantity in its essence. Taking
into consideration that for monochromatic radiation (cc) = co2 (cc), we arrive
nt the result that the quotient

The 'expression points out that the angular distributions of E* and
.{/oi) are identical.

Lastly, consider an example of a spinning rod. The energy flux ensuing
from the pseudotensor (without averaging over time) is

where / is the moment of inertia of the rod. The power extracted from the
.gravitat onal field of the spinning rod by a one-dimensional detector is

:So one can see that, aTter averaging toi oyer .u, ;and forming the special
two-dimensional detector as descr bed before, the angular distributions
of foi and the power absorbed (coincide.

I would like to thank V. Unt for proposing the work and encouraging
it with valuable discussions, and I. Piir for useful remarks.
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	Рис. 3.�ATION OF MAGNETIC WIRE TOPOGRAPHY�
	Температурная зависимость запретной щели в ВаТЮз. а для коэффициента поглощения а = 3-103 см~'-\ б для а= 20 см-1. Сплошные кривые теория; штрихованные эксперимент.�〮㌴‰⸰〠〮〰‷⸹㐠㜮〰‶㐸⸲㠠呭ഊ㌠呲ഊ㰰㉥〰㉦㌰〰㌰〰〱ㄾ⁔樍名ੑഊ焍ੂ名ਸ⸰〠〮〰‰⸰〠㤮㘴‱㐰⸰〠㘴㜮㤸⁔洍ਲ਼⁔爍਼〲搹〲昸〳〴〳〸〲昶〲晥〲昹〲昶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㠸‰⸰〠〮〰‱〮㈰‱㠱⸰〠㘴㠮㈷⁔洍ਲ਼⁔爍਼〳〳〲晦〳〰〲晦〲昴〳〱〲昱〳〵〲昹〲昹㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮〳‰⸰〠〮〰‹⸳㔠㈳〮㜲‶㐷⸹㠠呭ഊ㌠呲ഊ㰰㌰㜰㉦㤰㉦挰㉦㤰㉦攰㉦㔰㌰㉦㤰㌰㠰㉦㘰㌰㈰㉦戰㉦㤰㌰㘾⁔樍名ੑഊ焍ੂ名ਸ⸲ㄠ〮〰‰⸰〠㤮㌵′㤸⸰〠㘴㜮㤸⁔洍ਲ਼⁔爍਼〳〰〲昶〳〱〲晤〲昱〲晣〲晣〲晦〲昶〲昳〳っ〳〶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㠶‰⸰〠〮〰‷⸰㤠㔶⸰〠㘳㤮㈸⁔洍ਲ਼⁔爍਼〳〰〲晣〲昶〲晥〲晦〲晢㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㘮㘸‰⸰〠〮〰‸⸲㈠㌶㜮㠵‶㐰⸲㠠呭ഊ㌠呲ഊ㰰〱㐰〱挰〱㤾⁔樍名ੑഊ焍ੂ名⸶ㄠ〮〰‰⸰〠㠮㈲′㈮㜲‶㌰⸰〠呭ഊ㌠呲ഊ㰰〳戰〱ㄾ⁔樍名ੑഊ焍ੂ名⸱㤠〮〰‰⸰〠㠮㈲″㔮㜲‶㌰⸰〠呭ഊ㌠呲ഊ㰰〲挾⁔樍名ੑഊ焍ੂ名⸱㤠〮〰‰⸰〠㠮㈲″㠮㜲‶㌰⸰〠呭ഊ㌠呲ഊ㰰〲挾⁔樍名ੑഊ焍ੂ名⸹㐠〮〰‰⸰〠㜮㤴‴㐮〰‶㈹⸷〠呭ഊ㌠呲ഊ㰰㌰㐾⁔樍名ੑഊ焍ੂ名ਸ਼⸹㐠〮〰‰⸰〠㜮㤴‵〮㜲‶㈹⸷〠呭ഊ㌠呲ഊ㰰㌰ㄾ⁔樍名ੑഊ焍ੂ名ਸ਼⸰〠〮〰‰⸰〠㜮〹‵㠮〰‶㌰⸲㠠呭ഊ㌠呲ഊ㰰㌰㈾⁔樍名ੑഊ焍ੂ名ਸ⸳㠠〮〰‰⸰〠㜮〹‶㌮〰‶㌰⸲㠠呭ഊ㌠呲ഊ㰰㌰㌰㉦㘰〱ㄾ⁔樍名ੑഊ焍ੂ名ਸ਼⸵㘠〮〰‰⸰〠㜮㘵‸ㄮ〰‶㌰⸲㠠呭ഊ㌠呲ഊ㰰㉤显⁔樍名ੑഊ焍ੂ名⸷㐠〮〰‰⸰〠㜮㤴‹㈮〰‶㌰⸷〠呭ഊ㌠呲ഊ㰰㌰㈰㉦昰㌰〰㌰㉦昰㌰㌰㉦㤰㉦㌰㉦挰㉦㘰㉦攰㉦㤰㉦㤾⁔樍名ੑഊ焍ੂ名ਸ⸴〠〮〰‰⸰〠㜮㤴‱㔳⸰〠㘳〮㜰⁔洍ਲ਼⁔爍਼〲昸〲昱〲晢〳〱〳〴〳〸〲昹〲昳〲昱〳て〳ち〲昹〳〶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮〷‰⸰〠〮〰‸⸷㤠㈲〮〰‶㌰⸹㠠呭ഊ㌠呲ഊ㰰㌰㐰㌰㈰㌰㌰㌰㉦昰㉦愰㌰㈰㌰㌰㉦㌾⁔樍名ੑഊ
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	Рис. 1. Область воздушного зазора.���Ȁ��쀀��F��Ԁ�ύ褐㰱ꆙᬯ䏅孴ېĀ뀇倔뗓붣끱����啳敲啳敲啳敲��������������������������������尀甀　㐀㌀攀尀甀　㐀㐀尀甀　㐀㌀愀尀甀　㐀㌀攀尀甀　㐀㌀昀尀甀　㐀㌀㠀尀甀　㐀㌀㠀尀甀　　㈀攀Ā�﷿�������⢶뽳��Ԁ���唎��⢶뽳��Ԁ���∎��⢶뽳��Ԁ���⁑唎��⢶뽳��
	Рис. 2. Постоянная составляющая проводимости зазора.��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	Рис. 4. Амплитуда второй гармоники проводимости зазора на зубчатой поверхности.�������������䌀����������������������������������������������������������������������������������������������������������������������������������䌀����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
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