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ATTENTION: Mr. James R. Jefferis, 
Senior Contracts Administrator 

SUBJECT : Subcontract 9-X5D-4135F-l, Task Order 005 

Under the subject contract, Unidynamics/Phoenix recorded the * 

ultraviolet-visible-near inPrared spectra of 50 samples supplied 
by LANL.  A Varian Cary 2300 series spectrophotometer produced 
the spectral data. The spectrophotometer was interfaced to a 
Varian D5-15 Data Station, and hard copies of data were made on a 
Citizen MSP-10 dot matrix printer operating through a Varian 
DMS/AA printer buffer. The color spectral plots were created on 
a Hewlett Packard 7475A plotter. 

The spectrophotometer was continuously purged with dry nitrogen ' 

before and during all measurements. Baseline corrections 
throughout the wavelength range were established using Halon as a 
reference material. Corrected measurements were automatically 
made by the system on every sample. 

Measurements were initially attempted with a specially modified 
four inch diameter integrating sphere (IS) having a surface 
coated with Halon and the sample port reduced to a diameter of 6 
millimeters. Despite these improvements to the accessory the 
upper wavelength was limited to 0-nly 2300 nanometers, and the 
signal to noise ratio was unacceptably high. The IS also 
required the samples to be run vertically and to be in physical 
contact with the sphere. Samples easily shifted out of position 
and had to be taped to the IS. 
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Unidynamics selected a recently developed accessory for diffuse 
reflectance measurements to replace the IS. The "Praying Mantis1' 
(PM) offered some distinct advantages over the IS. The PM 
accessory employed the spectrophotometerls internal detectors and 
a pair of ellipsoidal mirrors to capture the diffuse components 
of light reflected form the sample. A reference beam reflected 
off  four mirrors balanced the spectrophotometer signal. The PM 
focused light onto a 4 millimeter portion of the horizontally 
oriented sample cup. Sample handling and alignment procedures 
were greatly simplified. The spectral range was extended to 2700 
nanometers with a marked improvement in the signal to noise 
ratio. 

Before collecting data on the LANL samples, identical samples of 
PETN were examined using the IS and the PM accessories. The 
superiority of the PM was demonstrated in several ways. Sample 
positioning tasks were more easily accomplished using the 
lfdownward looking" PM. There was also less risk of contaminating 
the sample chamber of the spectrophotometer. By using the 
internal detectors of the Cary 2300 and a variably attenuated 
reference beam, the PM scanning measurements were expanded by 450 
nanometers beyond the maximum range of the IS. The PM precisely 
focused light on the sample which greatly enhanced the 
reproducibility of the sample data. In contrast, the IS flooded 
the samples with a nonfocused beam over an inch in diameter, 
sometimes causing spectral interference from the aluminum sample 
cups. 

Complete spectral data are presented in the enclosed binder. The 
multi-scan reports which accompany each spectral plot present the 
sample data in two formats. First, a wavelength table displays 
the percent transmission every 10 nanometers across the entire 
wavelength range. A second table lists the maximum and minimum 
peaks recorded during the spectral analysis. A reduced size 
spectral plot is at the end of each sample report. A summary of 
the instrument parameters precedes the data analysis. Copies of 
the spectral data disks have been included with the spectral data 
in the binder to serve as a permanent data base f o r  future 
projects. 

This submittal completes Task Order 005. Please contact us if 
you require additional details. 

Sincerely, 

Barbara Taylor 
Contracts Administrator 

Enclosure: Spectral Data 
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