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1 Introduction

1.1 Background

As the demand on information storage is rising, it is crucial to increase the areal density of
traditional storage devices. Currently the limit of the areal density in the product-level magnetic
media is about 1 TB/in2 in Hard Disk Drives (HDDs) shown in Fig. 1. Higher density among
current technology is no longer possible because of the superparamagnetic effect: if the size of
the magnetic bits is further decreased, the bits will be thermally unstable. At room temperature,
the random thermal fluctuations of media molecules have the strength to overcome the energy
barrier between ”up” and ”down” magnetic orientations, thereby demagnetizing the bit grains and
corrupting the stored magnetic data[1]. The industry has reached a consensus that the technology
of Heat Assisted Magnetic Recording (HAMR) can realize higher storage density of HDDs.

Figure 1: Modern HDD with cover plate removed and the HAMR waveguide head used in the
experiments

1.2 Heat Assisted Magnetic Recording

HAMR technology uses a new kind of magnetic media which is stable at room temperature, but
with a higher coercivity than traditional HDD media[1]. Fig. 2 shows a schematic diagram of the
Head-Disk Interface (HDI) in HAMR. The slider is located at the end of the suspension. It
has a designed and etched surface called the Air Bearing Surface (ABS). When the disk is
rotating, an air bearing is formed due to the ABS and the slider is thus lifted to ensure a gap of
around 10∼20 nm.

There are several electrical elements near the trailing edge of the slider. In addition to the reading
and writing elements, a Thermal Fly-height Control (TFC) element induces a local thermal
protrusion to decrease the spacing and make other elements closer to the magnetic media, which
is shown in Fig 3. Then the Laser creates a hot spot on the media and locally heats the magnetic
layer to lower its coercivity such that data can be written. The spacing is thereby reduced to 1∼2
nm during data writing and reading[2].
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Figure 2: Schematic diagram of HAMR HDI

Figure 3: Elements near the trailing edge of the slider

1.3 Notations

The abbreviations in this report are listed below. Some of them are defined later in the following
sections.

Table 1: Abbreviations and explanations

Abbreviation Name

HDD Hard Disk Drive
HAMR Heat Assisted Magnetic Recording

HDI Head-Disk Interface
ABS Air Bearing Surface
TFC Thermal Flight-height Control
TDP Touchdown Power
NFT Near Field Transducer
LDV Laser Doppler Vibrometry
AE Acoustic Sensor

DAQ Data Acquisition Toolbox
RMS Root Mean Square
FFT Fast Fourier Transform
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