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Femtosecond optical parametric generators and amplifiers for the near
infrared based on BiB3O6

Valentin Petrov-
Max- B ont-l tls ti tute .for Nonlinear Optics and Ultrufast Spec troscoplt,

2A Mux-Born-Str., D-12489 Berlin, Germanv

I  rcvtcw the physical propert ies. l incar and nonlinear optical oharacterist ics, and phase-matching configurations of BiB106
(BIBO), the f lrst low syntmetry (monocl inic) inorganic nonl inear crystal that has fbund broad applications fbr trcquency
conversitln of laser sourccs bascd on three-wave interactions.l With spccial tocus on ultraf'ast fiequency converslon.
charactcristics such as group vclocity mismatch and spectral acceptance, parametric gain bandwidth, ancl group vclocity
dispersion are evaluated and optinrum configurations fbr the attainment of nraximum convcrsion cf l iciency an{ nrinirnunr
pulse duration arc identi t ied and comparcd with thc nrost widcly establ ished alternativc borate crystal,  B-BaB2Oa.

BIBO posscsses a uniquc contbination ofcxcellent properties fbr broadband parametric arnplitication whcn pumpe{ lear
l(00 nn in col l inear geomctrv. Higher order dispersion terms dcterrnine in this case the parametric gain bandwi<Jth which can
bc cxtrenely broad. In acldit ion. thc group velocity rnatching with the puntp ensures long interaction lcngths an<l high
etliciency even tirr f-:mtosccond pulsc durations. Hence, BIBO is very suitable fbr a wide range of fbmtosecond r.lown-
converslon schenles based on Ti:sapphire lascr pump sources to produce signal and idler puises in the I I 00-3000 nm range in
the near-lR. Several such schemex in the high-power regime at a repeti t ion rate of ' l  kHz have been real ized.

BIBO has becn irnplemcnted in a {lfX)nm punrped t'emtosecond two-stage type-ll optical parametric amplifrer (OpA)
and shor'ved el'licient and tunable oJreration at I ktlz rvith certain advantages (extension to the 3 prn spectral range) over
BBO. The shoftest pulses obtained $crc ot ' thc order of 100-l l0 f i .  Using two BIBO crystals (type-l l  and type-l) in a two
stage f'enrtosecond OPA it was possiblc to incrca-sc rhc output energy roughly 5 times in comparison to previous work with
BBO at I  kHz repeti t ion rate. Thc maximunt energv obtaincd lbr a signal wavelength of l200nnr was l . l  mJ (signal plus
idler) and the tunabil i ty extended f iorn I .  I  to 2,9 p rn. [  :sins a rwo stage broadband (rype-l -  type-l) t ] lBO OpA rvith whitc
l ight continuunr (WLC) seeding, i t  was possiblc to scncratc sub-30 tb signal pulses near l3d0 nm atter compression, at
energies exceeding 200 p.l .  by punrping sith l5(f l \  pulses ncar 800 nm at I  kl lz. 

' I ' l re 
corresponding idler pulses near

2-3 prn had a duration of 55 l .s without comprcssion and cncrsr crccecl ing 100 p.l

Ultra-broadband optical parametric ampli f icat ion and scncration has been real ized in thc near-lR with WLC cnergy as
high as 50 p. l  in the case ol OPA and l5 pJ in the casc ()t ' thc sirnpler optical pararnetr ic generalor (OPG) schenre. 

-f l rese

values correspond to internal conversion cff icicncr.ot ' l0oo and 7o,,o. rcspcctively. ln ai l  cases the integral pulse i lurat ions
achicved are in thc sub-100-t is rangc and thc spcctral c\rensron co\crs an octave. This is thc t irst t ime such WLC has been
generated or ampli f ied by a second order nonl incar pr()cess trn rhc fcnttosccond t inc scale. Ampli t icat ion in a second stase
increased tlte output energy to above 100 p.l.

The uniquc vcrsati le nonl inear optical propert ics ot BlBO combrned rvith the i iequency conversion rnethocls 4cscribed
hcre Provide cf ' f lc ient ancl widely tunable ultratäst lascr sourccs in the ncar-lR. of l 'cr ing thc advantagcs of sinrpl ici ty.
practical i ty. high avcrage power, high intensity and pulsc cncrsv. and t 'cmrosecond pulse durit ion.
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