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Polarizable and magnetizable continuous media (elastic solids, gases, or fluids) with 
an intrinsic angular momentum have been attracting the attention of researchers for 
some considerable time. One of the earliest publication in which such media were 

considered without allowance for electromagnetic effects is the ‘monograph [lJ.Numer- 
ous further works had appeared since 1943 in which theories of continuous media with 
intrinsic angular momen~m were developed without taking into account electro- 
magnetic effects. Below we shall refer only to publications in which allowance is 
made for electromagnetic effects (*). Equations defining deformable polarizable and 
magnetizable media were derived in [Z] in the case when the intrinsic angular momen- 
tum and magnetization intensity connected by a finite relation. However the results 
of that work are not considered here. The general theory of construction of models of 
deformable polarizable and magne~able media based on ~ermodyna~cs was present- 
ed in [3,4]. 

The hydrodynamics of magnetic suspensions in the form of ferromagnetic particles 
in a fluid carrier is one of the domains of continuous medium mechanics in which it is 
important to take into consideration the inner mechanical moment and magnetization. 
Magnetic suspensions are, moreover, examples of media for which there may be no 
finite relation between the magnet~ation intensity vector M and vector w of the 
particle angular velocity of rotation. These aspects of the problem are taken into 
account in the theory developed by the author in [5]. A system of equations for defin- 
ing the motions of a magnetizable fluid with intrinsic angular momentum was present- 
ed by Shliomis and Zaitsev in [6] without proof. In that paper the equation for magnet- 
ization intensity is given as 
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Such equation does not correctly define the phenomena occurring during the motion 
of a deformable medium, if the intrinsic angular momentum is taken into account. 

In a paper pub~~ed by Shliomis in December 1971 [7] the partial derivative in 

Eq. (1) was replaced by the total derivative and the term w X M was added to it 
without explanation or reference. That term had been already derived by the author 

*) There are no suitable mechanisms in the theories of gas, fluid, or solids for 

dealing with the essence of electromagnetic effects in this connection. 
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from thermodynamic principles, and published in April 1970 [5] (3. 

The system of equations that appeared in [5] in the particular case of incompressi- 
ble magnetizable but nonpolarizable (when the transport coefficients can be assumed 

constant) micropolar flnid in the absence of distributed charges is 
dV 
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where z = p&K, u4' = a, / p&, are the relaxation time and the coefficient of gyro- 
magnetic coupling, h, is a constant, f is the external mass force density, v is the 

velocity of motion, a, and as are the shear and rotation viscosities, e and h 
are vectors of electric and magnetic field intensities, J is the moment of inertia of 
particles, V is a Hamiltonian operator, and &o and PO are the electric and mag- 

netic space constants. 
electrostatics. 

Using the notation 

m=M, h=H, 

and the supplementary 

magnetic cross effect, 

in Eqs. (2) 

Equations (2) must be supplem~ted by equations of magneto- 

s PI IWO 
w=-, -- 

I J=I, cta=q, u3-4Ts, z=zB, Kc---- (3) 

assumptions about the absence of electric field, of the gyro- 

and of the fhrx of the in~~c angular mom~~m, i.e. setting 

e = 0, a* = 0, y1 = y* = y3 = 0 

we obtain a system of equations that exactly coincide with the equations appearing in 

Shliomis’s paper [7], as well as with Eqs, (I?)-(13 in [8] of which Shliomis is one of 
the authros. It was stated in that paper that “these equations ( (17 j(19) of Shoots) 
differ from those obtained in 1’75 771,” i. e. from those in the author’s papers ES, 9, lo]. 
This implks that “these” equations differ from the equations proposed by the author in 

[S] only in that they are a p&icular case of these and are directly derived from them 
by the introduction of the additional constraints (4). 

In fact, these additional assumptions are not always admissible (for instance, it is 
not possible to define the effect of drag exerted on a ferr~uspe~ion by a rotating homo- 

geneous magnetic field under conditions (4) ). No proof of their validity in any specif- 
ic cases, including those considered by Shliomis, is given. 

The statement that ” . . , phenomenological definition of magnetic suspensions can- 
not be generally effected in the case of arbitrary external effects, and properties and 

*) In 1969 the author submitted to the PMM Editorial Board papers on the hydro- 
dynamics of nonisothermal charged, conducting, and polarizable media, in which 
allowance was made for the inhomogeneity of magnetization and polarization, and 
for microdeformations and their rate. These papers were strongly criticized 
ShliomiS, and were subsequently rejected by the Editorial Board. 

by 
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degrees of dispersion of the ferromagnetic” which appeared in Shliomis’s paper f-113 
does not agree with facts. The equations for such media that appeared in [3- 5, 9, ro] 
were derived on phenomenological grounds and on the basis of general theories. The 
writing of these equations “by intuition’ without analysis, as was done, for instance, 

in f63, leads to errors that had to be later rectified in conformity with the general 
theory [S] which also implies the necessity of taking into consideration other important 

terms. 
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