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Closed Cycle Cryostat 
Standard optical cryostat for economy and versatility 
 
Cryostat Models: 
CS102(T)-x1al  <25K Fast Cool down. High Power 
CS202A-x1al  <9K 
CS202A(T)-x1al  <9K  Turbo for Higher Power 
CS202N-x1al  <6K 
CS202S-x1al  <4K 
 
Applications:  
Optical, Electro-Optical, Magneto-Optical. 
UV, Vis, IR, FTIR and Raman. 
Electro and Photoluminescence, DLTS/PICTS, Resistivity/Hall 
Probe Experiments, Diamond Anvil Cell,   DIP,  Liquid Samples. 
Non-Optical, Thermal, Electrical and Magnetic Susceptibility. 
 
Standard System Components: 
• Cold Head, Model DE-202 series. 
• Compressor 
• 10 Ft. Flexible Hoses. 
 
Standard Features: 
• 4 window ports. Small opening (Reduced radiation heat load) 

with large  light collection angle. 
• Window clear view = 1.24 inches.,  
• Optical Access; f / 1.0  to collect weak optical signals. 
• Sample space; 1.4 in (Diameter) * 1.5 in. (long). 
• Pneumatic Drive Displex Cryocooler for low  vibrations at the 

sample (see Specifications). 
• Vacuum Shroud with double O-rings allows rotation under 

vacuum.  
• Sample in vacuum.  1E-3 Torr. 
• Rugged, thermofoil heater for long heater life in vacuum. 
• Three Instrumentation Ports. One used for temperature control 

instrumentation. Two are blanked off for user experimental 
needs. 

 
Options: 
• High Vacuum Optical system for cleaner sample environment, 

welded stainless steel skirt and  vacuum shroud.  See Model 
CS202AI-x1SS 

• Large samples or high heat loads. 
• High Temperature capability. 450K and 800K 
• Wiring for electrical experiments.  Low Noise or standard. 
• Optical fiber access. 
• IR windows, ask for transmission curves 
• XYZ manipulation of sample with respect to window for multiple 

samples. 
• Wedge window mounts. 

 

 
 
DE-202AE cold head shown with 
bolt on  instrumentation skirt. 

 

 
 
Vacuum Shroud Model DMX-
1AL with Radiation Shield. 
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Sample Holder Selection 
ARS offers many types of sample holders shown in 
more detail in the sample holder option sheet.  The 
more popular ones are shown below: 
 

 
From top left, clockwise:  

Optical (P/N: SHO-1A),  
Liquid cell holder,  
Disk (P/N: SHNO-12) 
Large Optical (P/N: SHO-16A) 
X-ray Diffraction 
Flat Plate (P/N: SHO-1A 

Vacuum Shroud Selection 
Vacuum Shrouds should be selected on the basis of: 
 
Sample Size:  The inner diameter of the radiation 
shield should be adequate so the sample does not 
touch the shield. 
 
Material of construction:  Vacuum Level in the 
sample environment can determine if there will be 
water molecules being deposited on the cold sample 
surface.   Stainless shrouds are typically cleaner. 
 
Optical Access: Small "f" numbers are desired.  The 
DMX-1SS offers the greatest optical access with f/0.8.  
The lower the  F# the greater optical collection of 
weak optical signals. 
 
Small Windows:  The smaller the window diameter 
the thinner the window can be and the lower the 
radiation load on the sample.  The perfect window has 
a low F# and a small diameter.  This also reduces 
Bifringence. 
Sample should be close to the window. 
 
Rotation Under Vacuum:  Allows adjustment of 
sample surface angle wrt. Window. 
 
Ports:  Shrouds are available with 2, 4 and 5 ports. 
 

 
From Left: 
DMX-1AL; Optical Aluminium. 4 ports 
DMX-1SS; Optical Stainless Steel. 5 ports. 
DMX-4 SS; Large Sample 
FMX-4 SS; V. Large Sample 
 

Window Material Selection 
The material of the window is selected on the basis 
of the desired wavelength of light to be transmitted 
through it.  See data sheet for the transmission 
values of the following window materials offered by 
ARS: 
 
High Purity Quartz (CFQ) 
Sapphire 
Fused Silica - UV and Vis 
Fused Silica - IR 
CsI, CaF2, KBr, KCl, KRS-5, ZnSe 
Polythene. 
 

 
High Purity Quartz, Transmission properties. 
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Controller Selection: 
 
Low Cost Controllers: 
Typically have the following features: 
*  1 Channel for temperature sensor.  This is 
simpler to use but less accurate as there may be a 
temperature difference between the sample and the 
cryostat cold tip where the sensor is installed.  
*  Lower heater power 
*  RS-232. No IEEE-488. 
ARS Recommendations: LS-321, LS-331E, CC22 
 
Mid Range Controllers 
Typically have the following features: 
*  2 Channels for temperature sensors for 
monitoring the sample temperature more precisely. 
*  Mid range of heater power. 
*  Superior electronics and heater noise isolation.  
Faster A/D converter. 
ARS Recommendations: LS-331S, SI-9700, CC32 
 
High End Controllers: 
* Superior Electronics 
*4 Channels for temperature sensors. 
* Superior Features offerings. 
ARS Recommendations: LS-340, CC34 
 
Please check individual controller spevcifications 
for details. 

Temperature Sensor Selection: 
 
Silicon Diodes: 
Most common and easy to use.  Accurate, repeatable, 
workhorse sensor.  Calibrated Silicon Diodes are 
available at additional cost. (Calibration from 1.4K -
325K recommended for 4K coolers) 
 
Magnetic Applications: 
Choice of; Cernox, GaAlAs, RuO2. 
 
High temperature (800K): 
Thermocouples, harder to use, require periodic 
recalibration. 
 
High Radiation Applications: 
Thermocouples 

Vacuum Pump Selection: 
 
Before the cryostat can be cooled down a vacuum 
is required to minimize the heat load on the 
cryocooler as well as to prevent the atmospheric 
gases from freezing out on the sample. 
This vacuum provides the thermal isolation required 
for clean samples at cryogenic temperatures. 
 
Mechanical Pump: 
A Rotary vane pump is sufficient to pull a vacuum in 
the cryostat. The total system should include, filters, 
Gauges,  vacuum hose, valves and necessary 
hardware to connect the system and monitor the 
vacuum level. 
 
Turbo Pump: 
Is useful in the following: 
*  In applications where the sample environment 
must be kept at UHV.  Matrix Isolation. 
*  Vary Low temperatures, 1.7K coolers. 
*  Large volumes with many O-rings, sample in 
vapor cryostats like the Omniplex. 

Instrumentation Skirt (Welded Vs. 
Bolted): 
 
Bolt on skirt: 

 
 
Advantages: 
More economical. 
 
Welded Skirt 

 
 
Advantages: 
Stainless steel, welded for high vacuum. 
More robust stainless construction. 


