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STUDY OF HEAT INFLOW USING HEAT EXCHANGE
GAS IN A SHAFT CRYOSTAT BASED ON GM

CRYOCOOLER
A. Chernikov 1, A. Buzdavin

Joint Institute for Nuclear Research, Dubna

Based on the development of top-loading cryostats, a horizontal-loading cryostat for cryomagnetic
research at the diffractometer DN-12 of IBR-2 has been developed. In this regard, it is necessary
to study the value of the heat in	ow due to the heat exchange gas in the horizontal-loading cryostat.
For this purpose an express GM cryocooler cryostat has been performed. This cryostat has a vertical
stainless steel tube, which is connected to the second stage of the cryocooler by means of a copper
thermal bridge. The tube was ˇlled with helium gas and the cryostat was installed in several positions
by rotation relative to the vertical axis in the range of 0Ä180◦. During the experiment, the temperature
of ends of the thermal bridge was measured. It is experimentally shown that the heat in	ow due to the
heat exchange gas is insigniˇcant in any position of the cryostat. The pressure of the heat exchange gas
was 0, 2, 10 and 20 mbar.

�  μ¸´μ¢¥ · §· ¡μÉμ± ±·¨μ¸É Éo¢ ¸ ¢¥·É¨± ²Ó´μ° § £·Ê§±μ° ¸μ§¤ ¥É¸Ö ±·¨μ¸É É ¤²Ö ±·¨μ³ £-
´¨É´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ´  ¤¨Ë· ±Éμ³¥É·¥ „�-12 ˆ
�-2 ¸ £μ·¨§μ´É ²Ó´μ° § £·Ê§±μ°. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³
´¥μ¡Ìμ¤¨³μ ¨§ÊÎ¨ÉÓ ¢¥²¨Î¨´Ê É¥¶²μ¶·¨Éμ±  §  ¸Î¥É É¥¶²μμ¡³¥´  £ §  ¢ ±·¨μ¸É É¥ ¸ £μ·¨§μ´É ²Ó´μ°
§ £·Ê§±μ°. „²Ö ÔÉμ£μ ¡Ò² ¨§£μÉμ¢²¥´ Ô±¸¶·¥¸¸-±·¨μ¸É É ´  ¡ §¥ ±·¨μ±Ê²¥·  § ³±´ÊÉμ£μ Í¨±² . �ÉμÉ
±·¨μ¸É É ¨³¥¥É ¢¥·É¨± ²Ó´ÊÕ É·Ê¡±Ê ¨§ ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨, ±μÉμ· Ö ¸μ¥¤¨´¥´  ¸μ ¢Éμ·μ° ¸ÉÊ¶¥-
´ÓÕ ±·¨μ±Ê²¥·  ¶μ¸·¥¤¸É¢μ³ ³¥¤´μ£μ É¥¶²μ¢μ£μ ³μ¸É . ’·Ê¡±  § ¶μ²´Ö² ¸Ó £ §μμ¡· §´Ò³ £¥²¨¥³,
  ±·¨μ¸É É Ê¸É ´ ¢²¨¢ ²¸Ö ¢ ´¥¸±μ²Ó±¨Ì ¶μ²μ¦¥´¨ÖÌ ¶ÊÉ¥³ ¢· Ð¥´¨Ö ¢ ¤¨ ¶ §μ´¥ 0Ä180◦ μÉ´μ¸¨-
É¥²Ó´μ ¢¥·É¨± ²Ó´μ° μ¸¨. ‚ Ìμ¤¥ Ô±¸¶¥·¨³¥´É  ¨§³¥·Ö² ¸Ó É¥³¶¥· ÉÊ·  ±μ´Íμ¢ É¥¶²μ¢μ£μ ³μ¸É .
�±¸¶¥·¨³¥´É ²Ó´μ ¶μ± § ´μ, ÎÉμ É¥¶²μ¶·¨Éμ±, μ¡Ê¸²μ¢²¥´´Ò° É¥¶²μμ¡³¥´´Ò³ £ §μ³, ´¥§´ Î¨É¥²¥´
¢ ²Õ¡μ³ ¶μ²μ¦¥´¨¨ ±·¨μ¸É É . „ ¢²¥´¨¥ É¥¶²μμ¡³¥´´μ£μ £ §  Å 0, 2, 10 ¨ 20 ³¡ ·.
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