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Mode-locking and frequency combs in a monolithic semiconductor laser diode

Application: Wavelength division multiplex

(WDM) in optical communication Active region
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Why should there be spontaneous
mode locking?
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Source of spontaneous mode locking
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Homogeneous or Inhomogeneous broadening?
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LASER PHYSICS

| Murray Sargent Il - Marlan O. Scully - Wilis E. Lamb, Jr.

Table 9-1 or Table 10-27?
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Semiconductor laser theory

Laser field
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For derivation details: Chow, Dente & Depatie, IEEE JQE23, 1314 (1987) and chapter on multiwave mixing: Semiconductor Laser Physics, Chow, Koch, Sargent
E. Peressini and G. Linford, ‘Effect of cross relaxation on the spectral flux and population inversion distributions in a cw laser oscillator,” IEEE JQE 4, 657 (1968)



Hi Weng!

Well currently Kamie and | are in Bogota, but are returning to Seattle this evening. Colombia is a beautiful
country with lots of mountains, sea, jungle, art, and spirit. People here are crazy about soccer, coffee, flowers.

Interesting that you’re working on mode locking again. One of my favorite equations is

1 do 1
2m), a+bsind g2 _ p2

which you can insert into an Office math zone (in Word, PowerPoint, OneNote,...) by typing \integral<space>.
And one of my favorite subjects over the years has been four-wave mixing.

Kamie and | do visit Santa Fe to see Nicole & Co. We’ll see her and Avalon this week in Seattle. It would be
great to see you and catch up on everything!

Thanks,
Murray



Starting attempt: approximations
Multimode laser field
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Amplitude and frequency determining equations
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Solve simultaneously

Starting attempt: approximations

Wavelength (um)
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Progression to mode locking with increasing excitation
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Progression to mode locking with increasing excitation
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Loose ends (needing fixing for device model)

Amplitude determining equations
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4-wave mixing coefficient from page 158, Sargent, Scully and Lamb
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Loose ends (needing fixing for device model)

Amplitude determining equations
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4-wave mixing coefficient from page 158, Sargent, Scully and Lamb
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