EE HEIH Mok OE T O Kk % o W Vol. 42 No.3
2010434 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Mar. 2010

RIETIANHNBERIREFFTEY

B &, hErx, £ F

(F&IRIE Tk K2 MR WG /R 150001, zyzm7227@ yahoo. com. cn)

W E: VAR BRATNETRE, RARERSREFF (PIMC) B 77 35 X R AR R FATE L. £ pime + +
MTELHHETREAPRERENETF R N XBEEHR SHETFURERLIRENEE. ENNEREY:
F 5% Bk B AR DL R4 M B AR 5 S 36 BOHE A A 45 R T, PIMC T DLt i AL R T8 MO0 HE A AT R A AR
W AEAKHEEN MERENRK AEXENNTHERER L REANETREMR AR L. BEE
Il REE2 1T K AHNEE, KRB AER, BRI BEFRENERTAS. BER>ZIHFZ T UK
W R ANEN, LB E AR F RGBT LTEEF RN

KB RAGETFRGEER2REFZ 48R

HES S, 00512. 1 SCHRARAERD: A T EHS: 0367 -6234(2010)03 - 0424 - 03

Simulation of quantum effects in liquid helium using
path integral Monte Carlo
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Abstract: In order to study the quantum effects in the liquid helium, we use path integral Monte Carlo (PIMC)
method to simulate the liquid helium system. We calculate the number of atoms which permute with others, the
pair-correlation function, the structure factor and the superfluid fraction on the platform of pime + +. Compari-
son between experiments and the results of pair-correlation and structure factor computed by PIMC manifests the
precision of this method and the strength of this approach in simulating the microscopic arrangement of atoms in
liquid helium. Below 4K, the number of atoms which permute with others increases as the temperature goes
down, the quantum effects become more and more apparent. At about 2. 17 K, the system will undergo a phase
transition and turn into superfluid. The superfluid fraction will increase as the temperature goes down, and even-
tually equals to 1. Path integral Monte Carlo can simulate the structure of liquid helium with high precision and
reflect the quantum effects of particle permutation and transition to the superfluid state.
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