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تحلیل نتایج
خامتضبامیلهایباودارندچرخشتواناییکهدوکرهازمتشکلدمبلی
قطبیودمحاسباتازاستفادهبا.کنیدفرضشدهاندمتصلهمبهناچیز
دارندتمایلدمبلشدنبستهوبازحالتدرکهمیشوددیدهنیرو

.کنندعملاعمالی،نیرویراستایبهنسبتچپگردبصورت

دورایبمختلفنیروهایتاثیرتحتکهنامتعارفشارهیک:2شکل
وباشدرابربنامتعارفومتعارفویسکوزیتهضرایبنسبتکهحالتی

باشدتربزرگخیلینامتعارفویسکوزیتهضریبکهحالتیهمچنین
𝑧راستایدرنقطهاینیروتاثیرتحتشاره:(1,2).استگرفتهقرار
𝑥ستایرادرنقطهاینیروتاثیرتحتکهنامتعارفیشاره:(3,4).است
.است𝑧راستایدرقطبینیروتاثیرتحتشاره:(5,6).است

دانمییکدرکهکایرالذراتازمتشکلنامتعارفشارهیک:1شکل
.تاسنامتعارفویسکوزیتهدارایومیچرخدخودحولمغناطیسی
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Introduction 

When time-reversal symmetry in a fluid breaks, the
viscosity tensor of this fluid can be divided into two
parts, and according to Onsager’s reciprocal relations,
the viscosity tensor of this fluid can have an
anisotropic part that is called odd viscosity. Fluids that
have an odd viscosity have unique effects. The aim of
this paper is to investigate the effects of point and
dipole forces on a fluid with odd viscosity. For this
purpose, by solving the Stokes equation and then
deriving the Green's function of this fluid for specific
states, calculated the fluid velocity field for point and
dipole forces.
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Results

The correlation between shear stress and pressure
and azimuthal flux is a sight in the point force is one
of the signs of odd fluids [2,6]. We calculate the
velocity field of a force dipole. Therefore, in Figure 2,
one of the reasons for the presence of odd viscosity,
namely the failure of the time-reversal symmetry, can
be seen. Because we assumed from the beginning
that a magnetic field forms this flux, and if reversing
the time, this field will remain constant.

Discussion

Suppose a dumbbell consists of two spheres that can
rotate and connected by a rod of small thickness.
Using dipole calculations (Eq3), We can see that when
the dumbbell is open and close, they tend to act left-
handed with the direction of the applying force.

Method 

In this paper, we consider an odd fluid consisting of
rotating particles in a magnetic field that rotates
around itself (Figure 1) [1-4]. In such fluids, due to the
presence of an external magnetic field, the time-
reversal symmetry is broken in both microscopic and
macroscopic dimensions [1-7]. We consider only two
conventional shear and bulk viscosity coefficients μ
and ζ and two odd viscosity coefficients 𝜂1

𝑜 and 𝜂2
𝑜 are

present [4]. We calculated three lateral flow fields, 𝑣𝜑,
by assuming 𝜂 =𝜂1

𝑜=-2𝜂2
𝑜 and considering the point

force in both z and x directions and a dipole force in
the z-direction for an odd fluid under the influence of
point and dipole forces.
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Figure 1: An odd fluid consisting of chiral particles
that rotate around itself in a magnetic field and has
an odd viscosity.

Figure 2: An odd fluid that is affected by different
forces for two states where the ratio of usual and
odd viscosity coefficients is equal and also a state
where the odd viscosity coefficient is much larger.
(1,2): The fluid is affected by the point force in the
z-direction. (3,4): An odd fluid that is affected by a
point force in the x-direction. (5,6): Fluid is
influenced by dipole force in the z-direction.


