General Description/ Background:

Double beam, double monochromator, ratio recording UltraViolet/ Visible/ Near-InfraRed (UV/VIS/NIR) spectrophotometer with microcomputer elec​tronics control. The Instrument will be used primarily for measuring diffused and/or specular transmission and/or reflections of solid samples at varying angle of incidences. Sample size requirements for this instrument will be as small as 10 mm or as large as 160 mm in diameter.    

This instrument will serve as a replacement for an older double beam, double monochromator that is currently in use (Perkin-Elmer Lambda 9).  We prefer the replacement maintains most of the capabilities of the older instrument but with enhanced functionality.  We anticipate measurement needs such as stray light, photometric range, wavelength accuracy and reproducibility, commensurate with the highest standards seen on the current market.  This anticipated use is based on current and future work in support of Earth and Space Science missions.  This instrument will serve the NASA community with a wide variety of measurements and will complement other spectrometers within our optics facility. Our branch facilities normally support optical instrument development for space flight use and are often called upon to make a variety of transmission, reflectance and absorbance measurements with highest sensitivity, precision, and resolution.  Samples vary in size, shape and surface properties.  Standard and non-standard optical components have been tested and will continue to be tested including samples not normally considered optical components. 
Optical Performance

We require that the instrument has been tested for specification compliance and the installed instrument will be guaranteed to meet or exceed the published specification values.  The optical performance specifications are for the base spectrometer and with the base instrument incorporating the integrating sphere, variable angle reflectance and specular reflectance accessory except where noted.  Deviations in optical performance of wavelength range, and photometric range when using the integrating sphere are noted.
1.0 Wavelength Range 

Background

This double beam/ double monochromator ratio recording spectrophotometer will complement other monochromators and spectrometers in our laboratories.  These include several vacuum ultraviolet monochromators and a Far-Infrared Fourier Transform Spectrometer.  The instrument’s wavelength range is intended to overlap these other devices and must span from 175 nm to 3200 nm.  As noted below the short-end wavelength requirement will require the use of a nitrogen purge and use of an integrating sphere will limit the full range. 
The wavelength range requirements are:

185-3200 nm at ambient temperature and pressure 
175-3200 nm when the instrument is being purged with nitrogen gas

200-2500nm when using integrating sphere accessory.

2.0 Stray Light
We require very low level instrument stray light over the entire wavelength range.  This requirement is needed for precision measurements of samples with high optical density.

Less than or equal       .00008%T  for at least one wavelength below 400 nm
Less than or equal       .0004 %T   for at least 1 NIR wavelength below 1500 nm
Less than or equal       .001 %T  for at least one NIR wavelength above 2000 nm

3.0 Wavelength Accuracy
The spectrophotometer will be used for high precision spectroscopy measurements such as the precise wavelength determination of narrow band absorption lines or characterizing extremely narrow band filters.
Plus or minus 0.1 nm or less UV/VIS range (185 to 850 nm).
Plus or minus 0.4 nm or less NIR range (850 to 3000 nm).

4.0 Wavelength Reproducibility
The spectrophotometer will be used for the calibration of the center wavelength of narrow band absorption lines or extremely narrow band filters
Less than 0.025 nm, UV/VIS range.
Less than 0.1 nm, NIR range.


5.0 Bandpass/Resolution
We require the highest flexibility in the characterization of a variety of passband filters from very narrow to wide band filters.  
Encompass the bandpass  of at least 0.05 to 5.00 nm in 0.01 nm steps or smaller in the UV/VIS range.
Encompass the bandpass of at least 0.2 to 20 nm in 0.04 nm or smaller steps in the NIR range. 


6.0 Photometric Range
This requirement is needed for measuring the transmission of a large variety of optical filters with varying optical density.  We also need to be able to fully characterize reflectivity and changes in reflectivity to high precision over the entire wavelength range.
Plus or minus 8 Absorbance (ABS) (with attenuation).
Plus or minus 6 Abs (attenuated) when using the Integrated sphere accessory or in the NIR with a cooled Lead Sulfite or equivalent detector.
7.0 Photometric Linearity
Less than or equal 0.02 A at the 3 absorbance level

8.0 Photometric Accuracy
Within Plus or Minus 0.0007 A or 0.08 % T at 1 Abs



9.0 Noise Level 
Noise level based on measurement of the following condition: 2 nm bandpass and 1 second averaging
UV/VIS range
Less than or equal 0.000050 Abs RMS for any mid visible wavelength 400 to 600, at  0 Abs.
Less than or equal 0.0002000 Abs RMS for any mid visible wavelength 400 to 600, at 2 Abs.


NIR
Less than or equal 0.00004 Abs RMS for any mid infrared wavelength from 1400 to 1600, 0 Abs.
Less than or equal 0.00500 Abs RMS for any mid infrared wavelength from 1400 to 1600, 3 Abs.


10.0 Sample Compartment (WxDxH)   
Greater than or equal to 160 x 160 x 160 mm must be maintained when using the integrating sphere listed in additional equipment section

 11.0 Beam Height 
Greater than or equal to 85 mm above lowest level platform








3. 
4. 
5. 
Additional equipment to be provided with base spectrophotomer

NOTE: - [In the event that the use of any of the additional equipment degrades any of the optical performance specifications listed above, the vendor is required to publish those revised specifications. However, the use of the integrating sphere accessory must still preserve the sample compartment volume of 160 mm x 160 mm x 160 mm. ]

Microcomputer

Instrument must come with a PC compatible computer (2 GHz, Pentium 4 or faster) running Windows® XP or Windows® 2000 professional operating systems. Spectral data output must be able to be exported or saved as ACSII or Microsoft excel format.
Depolarizer System

The instrument shall include a depolarizer system in the optical bench to remove polarization effects in the detector signal when optical beam goes through polarization sensitive samples.
Nitrogen Purge Capability

The instrument must have the ability to purge its interior with gaseous nitrogen for short wavelength measurements below 185 nm.


Solid sample holders

The instrument must include solid sample holders to allow the measurement and mounting of samples in size from 10-50mm.  This kit must include beam reduction apertures and have additional mounts for polarizers.

Integrating Sphere

Instrument shall include an Integrating Sphere accessory for the purpose of measuring diffused transmittance and reflectance of flat surface samples. Accessory shall make use of a calibrated standard to provide absolute values of transmission and reflection. This accessory must be fully compatible with spectrometer. It must be a self-contained unit with the integrating sphere and its own detector capable of performing spectral scans in the 200-2500 nm range. 

Variable Angle Specular Reflectance Accessory 

The Instrument shall include a Variable Angle Specular Reflectance Accessory. The incidence angle shall include the 20° to 70° range. This accessory shall make use of the instrument standard detector module or be compatible with the integrating sphere detector module mentioned above. Accessory shall include appropriate polarizers to perform measurements in the 220-2500 nm range for measurements of S and P reflectance components.  This accessory shall provide reflectance values that will be reproducible with an accuracy of not worse than  0.5% over the wavelength range of the instrument.  The accessory should provide absolute reflectance measurements without the need of a standard. An acceptable alternative is a variable angle reflectance accessory that will provide relative reflectance values and a second accessory of the ``VW’’ kind that will enable absolute reflectance measurements at 7° angle of incidence. 


Specular Reflectance Accessory
The instrument shall include a Single Bounce Specular Reflectance Accessory. This accessory shall allow horizontal sample mounting. It must provide either absolute or relative reflectance measurements to a reference standard surface at the fixed angles of incidence of 12.5, 30, 45 and 60 degrees. This accessory shall provide reflectance values that will be reproducible with an accuracy of not worse than ( 0.5% over the wavelength range of 185-3200 nm. An acceptable alternative is to provide a continuous angle selection option as long as the range of angle selectivity includes the fixed angles values specified above.


Variable angle transmittance sample holder

Instrument shall include a Variable angle transmittance sample holder of non-scattering samples. 

The instrument must include a rear beam attenuator capability to allow the instrument to measure its maximum photometric range.
