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The identiﬁcation of the magnetic island structure in the HL-2A tokamak is presented. First, the perturbation
current as a source for the perturbation ﬂux can be determined by using Mirnov probe measurements. By superposing
the perturbation ﬂux and the equilibrium ﬂux reconnected by equilibrium ﬁtting, the structure and the width of the
magnetic islands can be estimated. The method has been used in the HL-2A experiments.
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1. Introduction
Magnetohydrodynamic (MHD) instabilities,
which can lead to conﬁnement degeneration and even
discharge disruption, play an important role in tokamaks. When MHD instabilities occur in the plasma,
they usually bring a change to the magnetic topology, such as tearing modes. At rational surfaces, the
magnetic ﬁeld lines break and reconnect to form magnetic islands.[1−3] Identiﬁcation of the magnetic island
structure is important for understanding the MHD instability phenomena and for their control. In many
fusion experiments, the MHD instabilities are investigated by using electron cyclotron emission (ECE)
imaging[4] and soft X-ray tomographic imaging.[5] The
Mirnov probe recording the accompanying magnetic
perturbation ﬁeld is another important diagnostic tool
for the analysis of MHD instability.
In the HL-2A tokamak, MHD instabilities, especially the tearing modes, are investigated using Mirnov
probes. Based on the experimental measurements, the
frequencies and the amplitudes of the modes can be investigated. The mode numbers can also be determined
easily.[6] However, the width of the magnetic island not
only depends on the amplitude of the signal measured
by the Mirnov probes, but id also aﬀected by the distance between the q resonant surface and the probes,
the magnetic shear at the rational surface, and so on,
where q = m/n, m and n are the poloidal and the

toroidal mode numbers, respectively. So it is diﬃcult
to estimate the mode structure and the island width
directly with Mirnov probes. The spatial resolutions
of the soft X-ray and the ECE diagnostics are not
good enough to measure the island in the HL-2A. In
order to analyse the structure of the magnetic island,
an identiﬁcation method of the magnetic island has
been developed for the HL-2A.[7] With the help of a
simulation of the perturbation ﬁeld and a comparison
with the Mirnov measurements, the structure and the
width of the magnetic islands can be estimated. The
results indicate that the width of the magnetic island
is in good agreement with the theoretical prediction.
The method is reliable for analysing the structure of
the magnetic island. For convenience, some approximations, such as the cylindrical approximation and
the simpliﬁed case of the vacuum ﬁeld response, were
used in that work. In addition, the equilibrium ﬂux
was calculated with an assumed plasma current proﬁle. So the plasma displacement and the Shafranov
shift aﬀected the calculation accuracy. Moreover, the
method can be used only for the limiter discharge.
In this paper, using the MHD equilibrium[8] reconstructed by using the equilibrium ﬁt (EFIT) code,
these problems will be addressed.
The rest of the present paper is organized as follows. The experimental setup is described in Section
2. In Section 3, the method is presented in detail. Discussion and a conclusion are given in the last section.
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