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SHIELDING DESIGN FOR THE EXTENDED URANIUM
TARGET ©BURANª

M. Paraipan a, b, 1, V. M. Javadova a, S. I. Tyutyunnikov a

a Joint Institute for Nuclear Research, Dubna
b Institute of Space Science, Bucharest-Magurele

The in	uence of the target size on the particle yield and doses is analyzed in order to clarify the
concern about a possible increased radiation hazard in a target with higher dimensions. The analysis
of the doses demonstrates that such concern is not justiˇed. On the contrary, a bigger target is more
advantageous from the point of view of the shielding needs, because the number of particles leaving the
target and their energy decrease when the dimensions of the target increase.

A faster method to calculate the shielding is proposed. The method implies a simulation in the
real geometry but with the unshielded target. The dose at a given position in the presence of the
shielding is calculated from the neutron spectrum registered without shielding and a parameterization of
the attenuation curves in concrete.

A comparison between the doses obtained with the targets ©Quintaª and ©Buranª in the experimental
hall of the Laboratory of Nuclear Problems (LNP) is presented, and the needed shielding for the
experiments planned at LNP and at the Laboratory of High Energy Physics (LHEP) is analyzed.

‚ · ¡μÉ¥  ´ ²¨§¨·Ê¥É¸Ö ¢²¨Ö´¨¥ · §³¥·  ³¨Ï¥´¨ ´  ¢ÒÌμ¤ Î ¸É¨Í ¨ ¤μ§Ò, ÎÉμ¡Ò μÍ¥´¨ÉÓ
¢μ§³μ¦´Ò° · ¤¨ Í¨μ´´Ò° ¢·¥¤ ¢ ¸²ÊÎ ¥ ³¨Ï¥´¨ ¡μ²ÓÏ¥° · §³¥·´μ¸É¨. �´ ²¨§ ¨§³¥·¥´´ÒÌ ¤μ§
´¥ ¢ÒÖ¢¨² ¤μ¸Éμ¢¥·´μ° ¸¢Ö§¨ ³¥¦¤Ê · §³¥·μ³ ³¨Ï¥´¨ ¨ Ê¢¥²¨Î¥´¨¥³ ¨§²ÊÎ ¥³μ° ¤μ§Ò ¨§²ÊÎ¥´¨Ö.
� ¶·μÉ¨¢, ¡Ò²μ ¶μ± § ´μ, ÎÉμ ¤²Ö ³¨Ï¥´¨ ¡μ²ÓÏ¥£μ · §³¥·  ²¥£Î¥ μ¡¥¸¶¥Î¨¢ ÉÓ Ô±· ´¨·μ¢ ´¨¥,
É ± ± ± Î¨¸²μ Î ¸É¨Í, ¶μ±¨¤ ÕÐ¨Ì ³¨Ï¥´Ó, ¨ ¨Ì Ô´¥·£¨Ö Ê³¥´ÓÏ ÕÉ¸Ö, ±μ£¤  · §³¥·´μ¸ÉÓ ³¨Ï¥´¨
Ê¢¥²¨Î¨¢ ¥É¸Ö.

’ ±¦¥ ¢ · ¡μÉ¥ ¶·¥¤² £ ¥É¸Ö ¡μ²¥¥ ¡Ò¸É·Ò° ³¥Éμ¤ ¢ÒÎ¨¸²¥´¨Ö ¶ · ³¥É·μ¢ Ô±· ´¨·μ¢ ´¨Ö.
Œ¥Éμ¤ ¨¸¶μ²Ó§Ê¥É ³μ¤¥²¨·μ¢ ´¨¥ ·¥ ²Ó´μ° £¥μ³¥É·¨¨, ´μ ¤²Ö ´¥Ô±· ´¨·μ¢ ´´μ° ³¨Ï¥´¨. „μ§  ¢
§ ¤ ´´μ° ÉμÎ±¥ ¶·¨ ´ ²¨Î¨¨ Ô±· ´¨·μ¢ ´¨Ö ¢ÒÎ¨¸²Ö¥É¸Ö ¨§ ´¥°É·μ´´μ£μ ¸¶¥±É· , § ·¥£¨¸É·¨·μ-
¢ ´´μ£μ ¡¥§ Ô±· ´¨·μ¢ ´¨Ö, ¨ ¶ · ³¥É·¨§ Í¨¨ ±·¨¢ÒÌ § ÉÊÌ ´¨Ö ¢ ¡¥Éμ´¥.

�·¥¤¸É ¢²¥´μ ¸· ¢´¥´¨¥ ¤μ§, ¶μ²ÊÎ¥´´ÒÌ ¤²Ö ³¨Ï¥´¥° ®Quinta¯ ¨ ®
Ê· ´¯ ¢ Ô±¸¶¥·¨³¥´É ²Ó-
´μ³ § ²¥ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³ (‹Ÿ�). �μ²ÊÎ¥´´ Ö ¨´Ëμ·³ Í¨Ö ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö μ¶·¥-
¤¥²¥´¨Ö Ô±· ´¨·μ¢ ´¨Ö, ´¥μ¡Ìμ¤¨³μ£μ ¤²Ö Ô±¸¶¥·¨³¥´Éμ¢, ¶² ´¨·Ê¥³ÒÌ ¢ ‹Ÿ� ¨ ‹ ¡μ· Éμ·¨¨
Ë¨§¨±¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° �ˆŸˆ.
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