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Miss P, R, Wakeling
Coordinating Editor

Raman Newsletter

1613 Nineteenth Street, N, W,
Washington, D. C. 20009

Dear Miss Wakeling:

Simple Cryostat and Low Temperature Raman Cell

In our work with polycrystalline organic materials, it has become
quite obvious that cooling to liquid nitrogen temperature results

in a marked improvement of most spectra and permits measurements
closer to the exciting line, It also helps to prevent decomposi-
tion when a powerful laser beam is focused on a solid sample. For
these purposes no gradual temperature regulation is required. We
have designed a simple and inexpensive cryostat which uses liquid
nitrogen as a refrigerant, requires very little space in the sample
compartment, and minimum attention while in operation. The attached
figure presents a schematic description.

R is a 1 gallon reservoir of liquid nitrogen (size reduced out of
proportion in the drawing). OP is a copper pipe of 13 mm inner
diameter, IP is a copper pipe of 2.5 mm i.d. and 3.2 mm o.d., F is
foam plastic (polystyrene) insulation of ca. 5 cm thickness, PF foam
rubber ("Armaflex'") insulation for the copper pipes. S is a screen
to keep possible dirt out of the cell, T flexible Teflon connections
to the Raman cell, ¥ the wall of the sample compartment, and M metal
rings to assure rigidity. The cryostat and cooling chamber of the
cell are filled with liquid nitrogen. As the refrigerant slowly
evaporates in the cooling chamber, small bubbles escape through the
upper portion of the inner pipe and fresh liquid nitregen is supplied
by the leower pipe. Our reservoir holds ca. 3 1 of liquid nitrogen;
the rate of consumption is ca. 0.6 1/hr.

The cell is schematically shown on the left of the drawing. It is
made of Pyrex, except for the cooled sample holder, the pipes for
1iq. N2 and He gas (supplied once, for heat conduction) and the
glass-to-metal seal, The cell is made for pressed pellets but can
be easily modified for capillary tubes or single crystals, To
facilitate focusing, flat windows can be installed where the laser
beam enters the cell. We have obtained good results without this
refinement.
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The chief favorable characteristics of the described cryostat are
low price, efficient cooling, simple operation, flexible connec-
tions from cryostat to Raman cell, and the fact that the bulk of
the apparatus is outside the sample compartment,

Sincerely,
Wo QJAA/L

Heino Susi, Research Chemist
Physical Chemistry Laboratory

Dvan. D, Al D

Jesse S, Ard, Research Chemist
Physical Chemistry Laboratory
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