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“Models for High-Power Pulsed Lasers”

Monday, March 9th, 2009
4:00 PM, Ronald Geballe Auditorium, Rm. A-102

Abstract: In general, there exist no analytical methods for quantitative
analysis of the nonlinear propagation of ultrashort optical pulses in \

fiber, which underlies the operation of femtosecond-pulse fiber lasers.
Such methods are needed now as the current generation of fiber
lasers promise to greatly enhance the performance of practical

instruments. In general, a pulse undergoes large changes in its Mar gth_l 3 th

temporal shape, spectral shape, and phase or frequency as it traverses a fiber laser, which in turn pose severe
challenges to mathematical models. Self-similar pulse evolution is remarkable because monotonically-
evolving, asymptotic solutions of the governing wave equation exist, despite the periodic boundary condition
of a laser resonator. Highly-chirped pulse solutions can also exist in the presence of strong dissipation, and
these so-called dissipative solitons represent a new class of laser pulses that offers remarkable behavior and
performance. Quantitative models for lasers based on these pulses will be developed from first principles.
These models will be studied in appropriate parameter regimes where simplified nonlinear dynamical sys-
tems theory can be utilized. In all cases, stability of the pulse solutions is the crucial issue. The theoretical ef-
forts are highly interdisciplinary: combining asymptotic and perturbation methods, scientific computation,
and rigorous mathematical analysis with models that are based on, and validated by, experimental observa-
tions.

Tuesday, March 10th, 2009

Particle Theory Seminar Natalia Toro, Stanford

2:30 PM, Rm. C-421, PAT “Collider Signals of Low-Mass Hidden Sectors ”
CMA Seminar Shigeyuki Komura , Tokyo Metropolitan

4:00 PM, Rm. C-421, PAT “Hydrodynamics in multicomponent biomembranes ”

Thursday, March 12th, 2009

Astronomy Colloquium Karrie Gilbert, UW, WSU
4:00 PM, Rm. A-102, PAA “TBA”

Friday, March 13th, 2009

Physics General Exam Michael Groves, UW Physics
12:30 PM, Rm. C-520, PAT
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