2544
ISBN 974-17-0267-1



GROUND-STATE PROPERTIES OF AN ANISOTROPICALLY TRAPPED ALKALI GAS
USING FEYNMAN PATH INTEGRATION

Mr. NATTHAPON NAKPATHOMKUN

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Physics
Department of Physics
Faculty of Science
Chulalongkorn University
Academic Year 2001
ISBN 974-17-0267-1



Thesis Title

By

Department
Thesis Advisor

Ground-State Properties of an Anisotropically Trapped Alkali Gas
Using Feynman Path Integration

Mr. Natthapon Nakpathomkun

Physics

Professor Virulh Sa-yakanit

Accepted by the Faculty of Science, Chulaiongkom University in Partial
Fulfilment of the Requirements for the Master ' Degree

Pip

............. Deputy Dean for Administrative Affairs

(Associate Professor Pipat Karntiang, Ph. D) Acting Dean. Faculty of Science

THESIS COMMITTEE

[ 2] vy -y TS Chairman

(Assistant Professor Pisistha Ratanavararaksa, Ph. D))
AWIAIATUNK’ Thesis Advisor
(Professor Virulh - Sa-yakanit, F. D.

(Associate Professor Mayuree Natenapit, Ph. D.)

Pihéc. Member
(Chaisingh Poo-Rakkiat, Ph. D.)



(GROUND-STATE ~ PROPERTIES OF AN
ANISOTROPICALLY ~ TRAPPED  ALKALI GAS USING FEYNMAN  PATH
INTEGRATION) . L , 98 . ISBN 974-17-0267-1.

.. 199

2544



##4172281023  :MAJOR PHYSICS
KEY WORD: BOSE-EINSTEIN CONDENSATION / VARIATION PATH INTEGRATION / PSUEDOPOTENTIAL

NATTHAPON NAKPATHOMKUN : GROUND-STATE PROPERTIES OF AN
ANISOTROPICALLY TRAPPED ALKALI GAS USING FEYNMAN PATH INTEGRATION .
THESIS ADVISOR : PROFESSOR VIRULH SA-YAKANIT, F. D., 98 pp. ISBN 974-17-
0267-1.

The dilute weakly interacting alkali gas was shown to exhibit the phase transition called
Bose-Einstein condensation for the first time in the experiment of Wieman's group in 1995.
this thesis, the ground state properties of the alkali gas trapped in an anisotropic magnetic field
are investigated by using the variational method in path integral formalism. The interatomic
interaction is approximated by the delta function which is short-range potential. The
approximated density matrix is derived. Consequently the ground state energy and
wavefunction are obtained. The ground state energy is then compared to the result obtained by
the mean field approach both analytically and numerically. The result is shown to equivalent to
the variational mean field approach.  addition, a comparison between path integral approach
and the numerical mean field approach is shown to give no significant difference. The ground
state  wavefunction is extracted from the weighting function. Substitute the variational
parameters into the expression of wavefunction one can see that the result is close to the
numerical method.
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