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°I^J'aj^^|lM»lä]M^:iftrf.ohi^ft,*K!ewly DoD-fundccI r^w^igtogiarp (part of a 

BMDO/AFOSR effort on Photonics for Data Fusion in the Focused Research Initiative. 
hereafter FR1) t<i4e*elop*wdidenioristr*tetfW$^^ Shi*ultra , 

high speed archirectöfe#>«hich4iidudes«*ikim4ttij^pw»^ltefn«Ä^^ over 
optical phaserrrblKeH'WWe^^^^ such as 

acousio^ogiuujpeetral encoding"-^f-femtoveeondTptrcaf *in?l ses*Hising s h aped 
radjQfreq^Acy'pttisesaw^^ 
picosecond opticalpoises. TJyj&JtfiLJaÜtt^ifi^oial^ 
based„oa axxMnbinatwrKfrfHvovckregth-s<iroc**ndcode-di^ion^fcltYptexiftg^wifh rapid 

channel *ttce&„inäi>S£k£U*i*Jüti&ta&$re%&9'^^ Figure  ) >.    Detailed 
experimental demonstration); of these technologies have been published by groups in 
Chemistry and Electrical Engineering at Princeton, but generally at wave-kngths other 
than 1.5 ftrn. For example, femtosecond spectral encoding (pulse shaping; is done by 

Warren's group at chemically relevant visible and tnid-IR wavelengths, and optical 

demultiplexing has been demonstrated by Prucnal and coworkers at 1.3 urn. 

Our FRI proposal suggested demonstrating this architrrrure by connecting th<? 
Chemistry and Engineering buildings on the Princeton campus with optical ft her which 
could carry several thousand Ethernet channels at the same time. Over the last few years, 
we have made significant progress towards that goal, with this DUR1P funding playing a 
critical role. In Warrrn"« laboratory, for eiampie. high speed laser pulse shaping at 
>J=1.55 /im has been demonstrated, using a commercial erbium-doped fiber laser (see 

Figures 2 and 3). In addition, we have demonstrated that the acousto-optic approach to 
pulse shaping permits optical multiplexers and tunable deia> lines with vastly superior 

characteristics to conventional systems. For example, we can delay laser pulses by tens 

of picoseconds, and change that delay in approximately one microsecond, completely 

under electronic control (just changing the center frequency of the AOM. see Figure 4). 
No other technology can do this quickly and reproducibly. For a physical delay line, that 
would correspond to accelerating a mirror instantaneously to 10 km*v' and stopping ii ;i 

few microseconds later. One could think of ways to do this (with explosives). bu< 
rcproducibility would be a problem. We have also shown clean electronic control of the 
pulse dispersion, merely by changing the center frequency of the AOM 
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Final repon,Warren, Prucnal Bergman: "Instrumentation .. . Tb/s network.' - Page •* 
DURIP funding supported purchase of lasers with I .* pm output capability in both 

the Chemistry Department and the Engineering school, plus a range of equipment for 

pulse shape modulation and detection.  FRI funding was started as a three-year, SI.5M 
project was started October 1, 1995.  Unfortunately, Congressional action in the budge! 

reconciliation process eliminated all funding for the Focused Research Initiative on 

September 30,  1996, including this and all other ongoing projects.    Budgcisry 

rea'locations at DoD permitted restoration of partial funding, which terminated 

November 30. 1997. However, the State of New Jersey, through the newly-tur.ded Center 

for TJlr.rafflst Laser Applications (which I direct), wili provide substantial funding 

(approximately $150,000 for the year beginning October I. 1997) to keep this project 
going during the current funding lapse.   The Center for Ultrafast Laser Applications 
iCULA), funded beginning October 1997 as a Center of Excellence by the New Jersey 
Commission on Science and Technology (first year funding $857,000). will exploit recent 

developments in "ultrafast laser systems'' which generate intense laser pulses with 
durations from roughly 10 picoseconds to 10 femtoseconds. The Center will promote a 
wide variety of medical, chemical, analytical, and communications applications with 

breakthrough potential for New Jersey companies and for health care delivery in the Male. 

CULA brings together nine research groups at Princeton University and one a: NJIT. the 
two NJ universities with ultrafast research programs, with three groups at Rutgers and the 
University of Medicine and Dentistry of New Jersey, rhe universities with expertise in 
medical applications and fiber optic delivery systems.  The Center leverages 'substantial' 
existing state-of-the-art equipment and facilities, and includes strong connections wiili 
small, medium and large NJ-based companies.   The four universities also provide 

financial support for CULA activities. 

For the first year, two of the investigators on the DURIP project (Prjcnal and 1> 
will receive $250,000 in funding from Slate money; approximately 60% of this mor^ey 
will invjive terabit communications activities. New Jersey State funding cannot replace 
Federal government support over the long term, but a proposal is currently pending with 

NSF to provtde ongoing funding. The intent of State funding is to provide an academic 
infrastructure which supports industrial interactions and the creation of high-tech jobs in 
the region; obviously NSFs goals are tar broader. I view this support as very substantial 
evidence, both that the State is willing to be an important partner in supporting academic 

research in this field, and that the goals of this project are both feasible and important. 


