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Temporal Pulse Shaping of Broadband Infrared Pulses 

Introduction and Background


The Linac Coherent Light Source (LCLS) project of the Stanford Linear Accelerator Center (SLAC) invites proposals to examine the capability and requirements of temporal pulse shaping techniques that are to be implemented in a broadband chirped pulse amplification laser scheme operating at infrared wavelengths. The proposed work is to be considered as part of the drive laser research and development for SLAC’s Xray FEL (known as the Linac Coherent Light Source, LCLS). LCLS will issue separately a request for proposals to develop the full drive laser system, for the LCLS injector. Information about SLAC’s LCLS project can be found at the following SLAC website:



http://www-ssrl.slac.stanford.edu/lcls/
The awarded contract for this research and development is separate from any contract(s) awarded for development of the full LCLS injector drive laser system. Therefore, the vendor to receive this contract is neither guaranteed being awarded nor excluded from bidding to develop the full drive laser system.
Details of the Requested Effort

Temporal ir pulse shaping in a broadband CPA environment can be considered  with a single or multiple techniques. The oscillator is to be mode-locked and is to seed an amplifier operating in saturation mode with average powers in excess of 2.0 Watts (i.e. pulse energies in excess of 2.0 mJ or 16.7 mJ at repetition rates of 1 KHz or 120 Hz respectively). Multiple amplifier configurations are not excluded (for example, a preamplifier followed downstream by a power amplifier). The goal is to establish the pulse shaping capability and requirements for the titanium sapphire (TiS) gain medium. Shaping technique(s) can be implemented upstream or downstream of any amplifier. The amplifiers can be regenerative or multipass types. In either case temporal shaping data is to be acquired at the exit of any amplifiers used and also at the exit of the shaping device(s) used. The results from this research and development effort will be used to better understand how to meet the temporal pulse shaping requirements in a full combined ir - uv drive laser system for the LCLS injector.


For reference, the design goal for the LCLS RF photoinjector is temporal shaping of ir pulses is to obtain a nominally  flattop ir temporal profile with duration and rise/fall times as listed in Table I  below: 
Table I – LCLS RF Photoinjector IR Drive Pulse Specifications


central wavelength (bandwidth) – 765 nm (10 nm estimate*)



power profile – nominally flattop of zero slope







      (with adjustable slope and < 3% rms noise variation)



power duration – adjustable from 10 to 20 psec (with < 2% rms variation)



power rise/fall time (10% -90%) – <=  1.5 psec


We anticipate that oscillator bandwidth requirements are ultimately determined from the above specifications *.  The vendor is not necessarily required to meet the above specifications but rather to get as close as possible to them and to determine requirements for meeting them by assessing quantitatively the pulse shaping capability with the titanium sapphire (TiS) medium in a combined oscillator-amplifier configuration. As such, Table I provides the critical parameter set for reference. 

For example, temporally compressed output from a TiS regenerative amplifier operating with a central wavelength (bandwidth) of 800 nm (> 10nm) at a repetition rate of 1 KHz and seeded with stretched pulses from a mode-locked oscillator represents an acceptable laser configuration for the requested work.

Diagnostics, Data and the Final Report

In an attempt to comply with the specifications listed in Table I, temporal pulse shaping data can be taken using Gaussian or Gaussian-like transverse spatial profiles. Spatial frequency filtering is used at the discretion of the vendor to safeguard the laser system and associated instrumentation. The central wavelength of pulse spectra can be within 5% of 800 nm. The data is to be for single pulses and must include at least spectra, temporal (power) profiles and pulse energies. Spectra, temporal profiles and pulse energies are to be measured at the oscillator and amplifier exits, and also at the input and output planes of the shaping device(s) used. Temporal profile diagnostics must have the capability to reveal temporal asymmetry. 


Using the pulse energy measurements, single pass energy transmission efficiencies (alternatively the insertion losses) are to be determined for the temporal shaping devices used. Regarding spectral data, a measurement or assessment of a minimum bandwidth required to comply with Table I is also requested. Regarding temporal profile, the vendor is asked to evaluate the merits of placing temporal shaping devices upstream or downstream of the pulse stretching device. The vendor will select the suitable diagnostic instrumentation to provide the above. Essential information concerning alignment technique(s) of shaping device(s) and, where appropriate, used algorithms are to be included in this report. To facilitate interpretation of the results the final report is also to contain a description of the detailed methodology employed and the diagnostics (including calibrations where appropriate) and also a list of key operating laser parameters used in the work. The report may contain vendor recommendations pertaining to extended parameter regimes and that are based on the data analysis and experience and also pertaining to other temporal shaping techniques.
Other Matters
The results of this endeavor are to be regarded as the purchased property of SLAC (LCLS) and as such can be used in considerations of laser systems that can benefit from these developments. With this in mind, the vendor is permitted to collaborate with other vendors (particularly concerning the acquisition of appropriate, specialized instrumentation and other hardware as needed for the work). In the course of the work, partial results are allowed and in fact encouraged.
Schedule
Proposals are due by the close-of-business, June 30, 2004. The work is completed 
with a final report to SLAC. This is required before by September 30, 2004. 
Suggested Vendors

Coherent – 101 Cooper Court, Los Gatos, CA 95032
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          Telephone (408) 842-4201 USA Sales Office
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          Telephone (408) 727-3240


Kapteyn-Murnane Laboratories – 4699 Nautilus Court S, #205, Boulder, 






      Colorado 80301





      Telephone (303) 544-9068


Fastlite -  Batiment 403, Campus de l’Ecole Polytechnique


    91128 Palaiseau, Cedex, France.
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