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History

1950 – Engineers filed a patent which describes using heat conjunction with a magnetic 
field to record data.

1980 – A class of mass storage device called the magneto-optical drive became 
commercially available which used the same technique for writing data to a disk.

1988 – A single 5.25” magnetic disk had a capacity of around 100MB.

2006 – HAMR was developed in Fujitsu, Japan so that it could achieve one tB per 
square inch.

2012 – Seagate created the first drive maker to achieve a storage density of 1tB per 
square inch.
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Discussion

• Lateral thermal transport should be blocked
• Rapid vertical thermal transport is necessary

Seagate, 2007



Discussion

• Discordance of optical spot and recording pole
→ Optimization

Seagate, 2007



Discussion

Reducing optical spot size

1. Light condenser : solid immersion lens(SIL), solid immersion mirror(SIM)

2. Near field transducer : overcome the diffraction limit

Chubing Peng, "Observation of focal point shift in solid immersion mirror," Opt. 
Express 23, 1498-1504 (2015)

Planar Solid 
Immersion 
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Near field Optics
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Conclusion

• High temperature may cause pole tip protrusion, media deformation and 
damage to the lubricants

• Optical focusing is challenging

• Alignment between the thermal spot and the head field has to be obtained

+ Bit patterned media

Areal density of ~100 Tb/in2 


