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ialﬁlf Surface Slip in Spin-Polarized and Binary
ma Quantum and Classical Systems
’ rota-
parts). : K.D. Ivanova-Moser
is the
(t) and Institute for Solid-State Physics, Sofia, Bulgaria
(citing : A F. Meyerovich
i‘::s:f : Dept. of Physics, University of Rhode Island, RI 02881, USA
harply :
1 ltis o Abstract
ent of :
, time- We calculate accurate upper and lower bounds for slip coefficients in hydrody-
Fig.5). - pamic boundary conditions for mass, spin, and thermal flows in polarised or binary
1alin- ' classical and quantum gases at arbitrary polutizations and temperatures, The resuls
;lgrg;et o have the most transparent form for high-temperature Boltzmann and low-temperature
“influ- degenerate gases.
citing
tichro- Introduction
n. The The large temperature and/or magnetization gradients, which are practically unavoid-
izrinﬁ able 1-* in experiments with systems in long-lived quasi-equilibrium polarized state, cause
tion of large slip, thermal, and mass flows through houndary layers. The thickness of those
_)L’ ﬁq) boundary layers, expressed via slip coefficients, is proportional te the mean free path [
_l::: ?;1; .and, therefore, increases dramatically with increasing spin polarization 86, For the ac-
l.arized curate interpretation of the existing experiments the estimates for all slip coefficients are
:;l:i;)ﬁz prerequisite.,
‘dering Main equations
ty. dye There are 9 coefficients oy, in the slip boundary conditions:
oth the w(z=10)= anMg—;ﬂ + 213 Vip(z = 0) + 013 VeT(z = 0),
ilfra;l:on 1Nz =0)= a21_¢9_1_1£(_;:_0l + g Viufz = @) + V. T(z = 0),
Q(z=0)= asl—wa“t(;‘: ) + agn V(2 = 0) + aasViT(z = 0),
where u is the mass velocity, J*) and Q are the boundary slip diffusion and heat slip
flows; the index ¢ marks the components of vectors along the boundary z = 0.
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We estimated all of the coefficients o), separately, by solving the transport equation
for each of the gradients V,T(z), Vop(z), V,u(z) and expressing u(z), J* and Q%) via
the distribution function g{p). The off-diagonal slip coefficients are related to each other
via Onsager relations.

Results

The coefficients oy are expresed via the integrals:
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and have the following bounds:
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where ¥} and 73 are the number of particles and the relaxation times for spin-up and spin-
down components. The bounds for the slip coefficients in the limiting cases of Boltzmamn
and degenerate gases are given in Figs. 1-5.

Note that at low temperatures all heat-related coefficients g, crag, sz contain extra

powers of T/Tp, and therefore are small and insignificant.
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Figure 1: The

coefficients 2% in the Boltzmann, and —%:— in degenerate region.
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Figure 2: The coefficients m%%ﬂww in the Boltzmann, and
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Figure 3: The coeflicient ...%m%ﬂw. in the Boltzmann region.
e

|T in degenerate regiomn.
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Figure 4: The coeflicients ﬁz;%;—;i in the Boltzmann, and sﬁﬁ_—i— in degenerate region.
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Figure 5: The coefficients ;ﬁ%— 57, and Tl%?"?f 77 in the Boltzmann region.
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