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ZO.Chaotic and Regular Passive Q-switching in N,O

Laser with Intracavity Saturable Absorber

Feng-Lei Hong

For the past decade extensivé researches on instabilities and chaos have
been carried out for various dynamical systems. The laser is a useful model
for the study of nonlinear dynamics in dissipative system's. Spontaneous
self-pulsation in the single mode oscillation occurs when a saturable
absorber is inserted into the laser cavity. The passive Q-switching (PQS)
pulsation is of great interest as a laser instability caused by an interplay

- between the amplifier and absorber dynamics. Dynamical properties of both
media critically influence the temporal PQS pulse structures.

Several types of instability in passive Q-switching and optical
bistability are observed in a number of laser lines in an N,O laser with
intracavity saturable absorbers such as SFg, CoHy, NH3 ’ CzH3C1, and OClZFz.
Observation of chaotic PQS is achieved in a limited region of the parameters
of the laser with a saturable absorber (absorption coefficient, relaxation
rate, and pumping rate etc.). The features of period-doubling bifurcation,
chaos, and periodic window are observed for the first time in an N-,O laser
using NH; as a saturable absorber.
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To reproduce the observed PQS béhavior, a rate-equation analysis is
employed. The present rate-equation analysis is on the basis of the three-
level:two-level model in which the laser-gain medium is represented by three
‘vibrational levels and the absorbing medium is represented by two
rotational-vibrational levels in resonance with the laser radiation. The
vibrational relaxation from the lower laser level is considered as an
essential process to produce the regular and chaotic PQS dynamics. The
model successfully explains the observed chaotic and regular PQS pulsations
of an N,0 laser. Charactéristic dependences of passive Q-switching,
bistability and chaos on the laser parameters are explained with a phase
diagram derived theoretically. The present analysis gives quantitative
information on the vibrational relaxation rate in the N,O laser medium which

has not been measured so far.

33. Intersite Pairing in Anisotrdpic Superconductor

® WO =

=¥k % tight binding picture TRO LU, F—¥ 4 P LOBF Itk 5 )7 Y ¥ 7 (onsite
pairing) & BEEY 1 + LOBFic & 3 <7 Y » 7 (intersite pairing) %%‘@L'c Zoig
fgﬂET&U_t“KEFﬁT&ﬁ% HoZR®7,0

Bied v H 4 rOEEFABFEVIINEZVEIRRAOBE. ¥4 FEEIHEZhI
Lo T ERIENBZY A MHRT Y Y I/ PBEFCE > TEERREAEZR LT ¥4 |
o577 k 22M Tt cos 71 sin @ form factor iL &> TR ENBH, TORDIC
BEECHFSTIEVNNBRETELEEOLDOLRARDD, ES5RERTY ¥ 7OXHES
ZbaBAbH-T. BFROEBIIcHT 2 T.OoEILRBEER DI B, .

HooBHHR1IBFREORFULX T TR AT Y 7 @;ejiﬁki)l_lﬂ#k.fiﬂk‘i‘éo
A4 MPEHRTY I 2EZRBLAGLABRXZEHLAER. 2 v¥ 4 FoBFF IR,
YA MHOBFHRINBHEEDOTBONRO DI Z DA TV A singlet TIXE) &
iw{ <. triplet TREEHELBD, TAB HoO RSB HELEEA2HE b oo B
YA FPHERT Y Y/ TR, MIBOEREH - TRTOMELGBED2EFED ., TOH
& Hoofi FREEREFHEREMURN Cfit HRQT VWb DI B, HiT cubic BYE T s,
P, dDRT ) Y TOWUEDENY Ho0HEKRFHEZ W T B O 28PN TE 5,0
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