WAKRFFHR (BARFRMO49(1):129—142,2026
Journal of Shanxi University(Nat. Sci. Ed. )

DOI: 10.13451/j.sxu.ns.2024091
P2 b —4Ebi ot AR Snia TR

EmWAY, Tifde'?, FAnE 7
(1 IV K= #EEYFMF T, 1LPE KR 030006
2. PR el FHAR S 2 EE AR, ILPE KR 030006;
3. PER2E e R ey IiPE KR 030006)

H B ALHRT ANEARRRBEG—HFLRA S TIHE R ARG LESE O MmiE i, i i Bethe ansatz 77
ERTRAABERT 5 FRTHBRR, AL TEA TEFESUH S ZHEARNG ) UK FF R, HALT
Hizm #2337 A4 ERBRELZTHRSZTE BETHREE RTAFETAIAENES, LR LEREN,
MTREZTHEPHS, BRBBEGRE ,xamsiﬁiéﬁﬂw, 955}%\%?% BT B EL A ARZ I AR
AR, B ARAET FEARAMAEL S LB IVEME R T 5 TR EARGRR XA, SR IR E 3G K 3

— AL, Aaere FoO R H0H &, ﬁbﬂflﬁj/\“’})’i@m%ﬁﬂﬁi’\giﬁié R IE MR ARR o
KER A F IS, T UAKRSF B FleE
FE 4 2KE 0469 XEAFRERD : A X EHRE:0253-2395(2026)01-0129-14

Transport Properties of One-dimensional Two-component Bose Gas Under

Temperature Difference

WANG Lirong'?, YU Hairu'?, YIN Xiangguo'**’
(1. Institute of Theoretical Physics, Shanxi University, Taiyuan 030006, China;
2. State Key Laboratory of Quantum Optics Technologies and Devices, Shanxi University, Taiyuan 030006, China;
3. Extreme Optics Collaborative Innovation Center of Shanxi University, Taiyuan 030006, China)

Abstract: We study the transport properties of two one-dimensional half-infinite two-component Bose gas systems with different

temperatures. By using the Bethe ansatz method and the property that there are infinitely many conserved quantities in the integrable

system, a generalized hydrodynamic equation for two-component Bose gas in non-equilibrium state is established. The physical

quantities such as energy density, particle number density, energy flow and particle flow distribution of the system under local tem-

perature difference are obtained by numerical calculation of the equation. The results of the non-equilibrium state under temperature

difference show that, under the influence of spin excitation at low temperature and weak magnetic field intensity, the energy density

distribution and particle density distribution show four plateau characteristics, and the energy flow and particle density flow both

peak at the junction point, which reflects the difference from the single-component Bose gas. When the magnetic field strength in-

creases to a certain extent, the spin-down component gradually disappears, so the two-component Bose gas has the same transport

properties as the single-component Bose gas.
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Fig. 1 After the sudden junction of the two halves in two

thermal states at temperatures 7; and T, a light-cone region
emerges from the junction
The dashed line represents the different values of £ =x/¢, and
the steady state is at £ =0.
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Fig. 2 The quasi-momentum distribution function (a) and
the rapidity distribution function with the temperature
T=0.04 (b) and T=1 (c), respectively
They come from the numerical solutions of Egs. (6) and (7) .
We have set c=1,0=0.1and y=1.
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Fig. 3 The effective velocity of the quasi-momentum (a) and
the effective velocity of the rapidity function (b)

They come from numerical solutions of Egs. (17) and (18).
Figure (a) marks the effective velocity of the quasi-momentum
at the positive and negative Fermi point. We have set
c=1,0=0.1,y=1and T=0.04.
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