Specifications for VUV Spectrometer

Description of need:  The instrument will be used as a spectrometer for characterizing VUV and UV light sources in terms of absolute output as a function of wavelength.  The instrument will also be configurable for use as a monochrometer, however, the spectrometer function is the primary function.

For the characterization of VUV and UV sources, the output of the source (in units of energy/time/area/wavelength or photons/time/area/wavelength) will be measured as a function of wavelength. This data will also be used to compute the total irradiance in a given wavelength range at the point of use.  When used as a spectrometer, the detector and the VUV source will be mounted directly to the spectrometer.  The spectrometer will be compatible with two possible setups, one with the spectrometer attached to a vacuum chamber and the other with the spectrometer attached directly to a vacuum pump.  Both of these arrangements will result in a vacuum in the spectrometer interior. 
When used as a monochrometer, the output port of the monochrometer will be mounted to a vacuum chamber and the spectrometer either pumped through the vacuum chamber or with a separate line, depending on the spectrometer construction.
For both the spectrometer and the monochrometer functions, vacuum compatibility is required (to 10-7 Torr).
Spectrometer Spec Sheet:
a.  Wavelength Range:  VUV through NUV (100nm < < 400nm, inclusive of the end points). 100nm to 400nm (inclusive of end points) is the minimum range, larger wavelength ranges that include the 100 to 400 range are acceptable, but are not required.
b.  Vacuum compatibility: Spectrometer input and output ports can use UHV compatible O-ring or conflate type seals. A separate port will be on the spectrometer for pumping to needed vacuum levels.  The spectrometer will be capable of attaining internal pressures of 1e-7Torr or less. 
c.  Source compatibility: The source mount should be compatible with common VUV sources (e.g. Hamamatsu 150W deuterium lamp or equivalent) and will be supplied with the spectrometer.  Any optics required with this mount and source will also be supplied.

d.  Spectrometer Detector:  A NIST traceable detector will be supplied with the spectrometer. A  CCD, photomultiplier or a photodiode is acceptable. A NIST calibrated photodiode will be given preference.  The NIST traceable detector will be calibrated in the wavelength range of 100nm to 400nm (inclusive) as a minimum and will be compatible with the spectrometer optics and common VUV (e.g. Hamamatsu 150W deuterium lamp or equivalent) and NUV sources (e.g. Spectralab Xenon source lamp or equivalent).
e.  Wavelength Scanning: Digitally Driven
f.  Electronic control for scanning and for data logging: 

Wavelength scanning in the spectrometer mode will be digitally driven. Both wavelength scanning and data logging in the spectrometer mode will be digitally controlled. 
Wavelength scanning will be digitally driven and digitally controlled in monochrometer mode.
g.  Applications Compatibility:  Either Lab View compatible or PC compatible.

h.  Slits: Manually adjustable. The width range from low to high will be about 4000microns (e.g.  25micron to 4000micron, 5micron to 3000micron), depending on the spectrometer characteristics and consistent with the specifications given herein.  The minimum slit width will be no smaller than 5 micron and no larger than 25 micron.  The maximum slit width will be no larger than 5000 micron and no smaller than 3000 micron. Possible slit widths in all cases will be consistent with the grating used, the detector response, and the wavelength resolution, accuracy, and reproducibility given below.
i.  Resolution: 0.05nm < wavelength resolution < 0.1nm
j.  Wavelength reproducibility:  + / - 0.1nm
k.  Wavelength accuracy:  + / - 0.3nm
l.  Grating:  >1200 G/mm or compatible with wavelength resolution, reproducibility and accuracy given above.
m.  Recording scan speed: Scan 100nm to 400nm in less than 45 minutes.
n.   Step size: Less than 0.5 Angstroms and compatible with wavelength resolution, wavelength accuracy, and scan time given above.
