           STATEMENT OF WORK FOR PURCHASE REQUEST NO. RCF.1188

NASA Langley Research Center (LaRC) requires a combined test system that is capable of performing Fourier transform infrared (FT-IR) and Fourier transform Raman (FT-Raman) experiments in condensed matters.  It is critical that the offering organization be registered with ISO 9000 (or higher) to be consistent with LaRC’s management policy.   There is no specific requirement for the extent of overlap between two subsystems, i. e., those for FT-IR and FT-Raman.  It is, however, preferable that one subsystem is built on the other such that valuable lab space can be saved and, possibly, the total cost can be reduced.  Detailed specifications for each sub system are as follows:

1. FT-IR sub system

1.  1.  The source for infrared radiation ranging 50 – 9,000 cm-1 shall be the most powerful one among those currently available in the commercial market in order to provide high throughput necessary for low noise in spectra.   Appropriate auxiliary devices shall be provided for continuous operation of the source for extended periods.

1. 2.  The interferometer shall include a clear aperture of 50 mm or larger and provide the spectral resolution of 0.10 cm-1 (0.075 cm-1 when unapodized) at 4,000 cm-1.  The total spectral range shall be 10 – 50,000 cm-1 without aliasing.   The design features supporting such resolution and other appropriate functions shall be demonstrated.  The interferometer and associated components shall be: 

a. equipped with the most advanced mechanism of translating the moving mirror to guarantee the highest possible mechanical stability and reproducibility.

b. capable of dynamically aligning the necessary components during scan for realtime tilt compensation and velocity correction of the moving mirror. 

c. capable of performing step scans at data acquisition rates ranging 0.004 – 800 Hz with a settling time less than 1 microsecond.

d. capable of acquiring and realtime co-adding at the rate of 90 spectra/second at 16 cm-1 spectral resolution.

e. capable of performing time resolved spectroscopy with 5 microsecond resolution.

f. capable of performing experiments such as photoacoustic depth profiling, dynamic dichroic polymer stretching, spectroelectriochemistry, and dynamic infrared linear dichroism and vibrational circular dichroism in conjunction with software package if proper hardware components are available.  Detailed information on the hardware configuration for the above experiments and justification shall be provided.

g. equipped with a He-Ne laser to provide an internal wavenumber standard and to precisely track the position of the moving mirror.

h. provided with multiple mirror speeds.  The reason(s) for selecting these speeds shall be explained in relation with the functional capabilities of the subsystem.

1. 3.  A peltier-cooled deuteriated triglycine sulfate (DTGS) detector and a quartz beamsplitter shall be provided.

1. 4.  The experimental control computer shall be the latest model desktop PC which is based on Microsoft Windows 2000 operating system and be equipped with necessary features and components for data acquisition, networking and archives.

1. 5.  The software package for the experiment control and analysis shall be:

a. capable of performing all the experimental control as described in 1. 2 above. 

b. capable of performing spectral manipulation and quantitative analysis.

c. network aware with the capabilities to view acquired spectra over a network.

d. capable of importing Galatic Industries GRAMS.spc spectral files and searching Sadtler libraries.

e. capable of selecting sources and detectors for experiments (see 1. 6 below).

1.   6.
Other functional requirements are given as follows.  The subsystem shall:

a. be designed to have at the minimum of two sources and two detectors permanently mounted with one of the detectors being liquid-nitrogen-cooled.  The source and detector shall be software-selectable for experiments (see 1.5 above).

b. be designed to minimize the number of reflective surfaces between the source and detector for maximum throughput.

c. be optimized for maximum focusing of the beam onto the detector element.

d. be designed to permit minimum purge disturbance by providing purgeable compartment for storage, purge shutters and so on.

e. be designed to minimize electromagnetic interference which reduces the spectral sensitivity.  All the design features related to the above items (1. 6. a – e) shall be clearly presented.

2. FT-Raman subsystem

The spectrometer for the FT-Raman subsystem is identical to that for the FT-IR subsystem described in previous section.   Hence, in this section, only the specifications for the components unique to Raman scattering experiments and accessories are given.  To perform successful FT-Raman experiments, the subsystem shall be provided with:

a.   a Nd:YAG laser with its power rated at 2 watts.

b. laser conditioning optics unit allowing continuous variation of laser power delivered to the sample.

c. a holographic notch filter to reject Rayleigh-scattered components.

d. a liquid nitrogen-cooled germanium detector and associated electronic components to minimize the noise in a spectral range of 70 – 3,500 cm-1.

e. a complete set of components necessary for measuring depolarization ratios.

f. a white light source for sample alignment and the correction of spectra for he instrument intensity function.

g. a complete set of hardware components for steering pre-optics and holographic plasma line rejection filter.

h. a complete set of components or accessories for sampling Raman signals at 90o and 180o.

i. an interlock system for laser safety.

j. sample holders : one for powder sample and another for liquid sample.

k. a mechanical stage for the x, y, and z translation of a sample holder.

3. Other requirements 

a. As a desktop instrument, the physical dimension of each subsystem shall not significantly exceed 100 cm x  80 cm x 50 cm.

b. The manual(s) for the system operations, written in modern English, shall be provided.

c. The system installation shall be provided.

d. Complete user training in lab/classroom setting shall be provided.

