General Description:

Double beam, double monochromator, ratio recording UltraViolet/ Visible/ Near-InfraRed (UV/VIS/NIR) spectro-photometer with microcomputer elec​tronics control. Instrument will be used primarily for measuring diffused and/or specular transmission and/or reflections of solid samples at varying angle of incidence. Typical sample size requirements for this instrument will be as small as 10 mm or as large as 160 mm in diameter    In addition, 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. The instrument must include a cooled PbS / (or equivalent detector) for full coverage in the NIR range.  

Optical Performance

The submitted optical specifications of the spectrophotometer must be Guaranteed Specifications.  By this, each and every instrument manufactured has been tested for specification compliance and the installed instrument will be guaranteed to meet or exceed the published specification values.   EVERY specification must be equal to or better.  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, photometric range and flatness when using the integrating sphere are noted.

Wavelength Range
185-3300 nm at ambient temperature and pressure and  


175-3300 nm when the instrument is being purged with nitrogen gas


200-2500nm when using integrating sphere accessory.

Stray Light
Less than      .00008 %T    
@ 370 nm for UV/Vis



Less than     .00008 %T    
@ 220 nm for UV/Vis 



Less than     .0004 %T   

@ 1420 nm for NIR



Less than      .001 %T  

@ 2365 nm for NIR

Wavelength Accuracy
Plus or minus 0.08 nm UV/VIS range,

Plus or minus 0.30 nm NIR range.

Wavelength Reproducibility
Less than 0.02 nm UV/VIS range.

Less than 0.08 nm NIR range.
(For an average of 10 scans)


Less than 0.008 nm UV/VIS and 0.04 nm NIR range, 
standard deviation.

Bandpass
0.05 to 5.00 nm in 0.01 nm increments UV/VIS range.

0.2 to 20 nm in 0.04 nm increments NIR range.

Fix resolution, constant energy or slit programming

Photometric Range
Plus or minus 8 Absorbance (ABS) (with attenuation).

Plus or minus 6 Abs (attenuated) with Integrated sphere accessory and cooled PBS. 

Photometric Linearity
Better than 0.03 A at 3 absorbance 

**The instrument must be able to measure it’s own stray light at any selected wavelength.

Photometric Accuracy
Plus or Minus 0.003 A or 0.08 % T at 1 Abs; (0.003 A or 0.05 % T at 0.6 Abs.

Absorbance Zero Stability
less than 0.0002 Abs/h after warm-up (500 nm, 2 nm slit, 1 sec 
 
     signal averaging time).


Baseline Flatness
Plus or minus 0.001 Abs from 200 to 3000 nm, 4 nm slit, Energy 1 NIR,  2 sec signal averaging time.


Plus or minus 0.002 Abs from 200-2400 nm with integrating sphere accessory.
Noise Level UV/VIS
            Less than 0.000050 Abs RMS at 500 nm, 0 Abs.

             Less than 0.001000 Abs RMS at 500 nm, 4 Abs.


Noise Level NIR
             Less than 0.00004 Abs RMS at 1500 nm, 0 Abs.

             Less than 0.00500 Abs RMS at 1500 nm, 3 Abs.

Beam Modes
Double beam, single beam sample or reference. 

Sample Compartment (WxDxH)   

Greater than or equal to 160 x 160 x 160 mm must be maintained when using all accessories listed in additional equipment section

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

Validation
Modes

Photometric accuracy, Wavelength




accuracy, stray radiation, and resolution




according to ASTM, European, USP, 




and other national-pharmacopoeia and




GLPSoftware

All software supplied by the vendor must be true Microsoft Windows® applications, compatible with  Windows® XP  or Windows® 2000 Professional operating systems. Instrument or application software provided by the vendor that was written in the DOS or OS2 environment is not acceptable. 

1.
Software provided must allow export of data in the ASCII, or Data Manager formats.
 

2.
Software provided must be able to read and graph spectral files stored in a compatible ASCII,  or Data Manager format.
 

3. Software provided must have the capability to automatically transfer scan data from each sample to third-party or user defined custom programs. The method setup for the Scan application should have an appropriate area where the user can define the filename and pathway of this third-party or custom program, and save this information as part of the Scan method.
 

4. When exporting data files the software provided must be fully compatible with Microsoft Office Excel
5. The instrument control software provided must have available the Microsoft® “Copy to Clipboard” feature, allowing spectral graphs and/or result tables to be copied to the Windows® Clipboard, where this data can then be pasted into Microsoft Word, Microsoft Excel, Microsoft PowerPoint, and other compatible software programs.
 
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 (2 GHz, Pentium 4 or faster)  running Windows® XP or Windows®  2000 professional operating systems and a flat-panel display with 17 inches in diagonal dimension. Computer shall have at least 512 MB of RAM memory, 30 GB of hard disk space and a CD burner. Software for running spectrometer must be pre-installed. 

Solid sample holders

The instrument must include solid sample holders to allow the measurement and mounting of samples 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 and appropriate accessories.  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 

Instrument shall include a Variable Angle Specular Reflectance Accessory. The angles of incidence shall be selectable between the ranges of 8° to 70°. This accessory shall make use of the instrument standard detector module and 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 shall provide absolute reflectance measurements without the need of a standard. In the case that such accessory would require the use of a standard to provide absolute measurements, the vendor must provide a second accessory of the ``VW’’ kind that will enable absolute reflectance measurements at near normal angle of incidence without the need of a standard.

Specular Reflectance Accessories

The instrument shall include a Specular Reflectance Accessories of the “VN” design. This accessory shall provide either absolute or relative reflectance measurements to a reference standard surface at the fixed angles of incidence of 6 and 45 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.
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 it’s maximum photometric range.
