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� ¸¸³μÉ·¥´μ ¢²¨Ö´¨¥ ¢Ò¡μ·  ³μ¤¥²¨ ´  μ¡· ¡μÉ±Ê ¤ ´´ÒÌ ³ ²μÊ£²μ¢μ£μ · ¸¸¥Ö´¨Ö ´¥°É·μ´μ¢
´  ¢μ¤´ÒÌ ¤¨¸¶¥·¸¨ÖÌ ¤¥Éμ´ Í¨μ´´ÒÌ ´ ´μ ²³ §μ¢. Š·¨¢Ò¥ · ¸¸¥Ö´¨Ö  ´ ²¨§¨·μ¢ ²¨¸Ó ¸ ¶μ³μÐÓÕ
μ¡Ð¥£μ ¶μ¤Ìμ¤ , μ¡Ñ¥¤¨´ÖÕÐ¥£μ ¸É·Ê±ÉÊ·Ê ´ ´μ ²³ §μ¢, Ë· ±É ²Ó´ÊÕ μ·£ ´¨§ Í¨Õ ¨Ì ±² ¸É¥·μ¢
¨ ¢§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê ±² ¸É¥· ³¨. ‚²¨Ö´¨¥ ¢§ ¨³μ¤¥°¸É¢¨Ö ³¥¦¤Ê ±² ¸É¥· ³¨ ´  · ¸¸¥Ö´¨¥
· ¸¸³ É·¨¢ ²μ¸Ó ¢ · ³± Ì ¶·¨¡²¨¦¥´¨Ö ƒ¨´Ó¥.

We considered how the choice of a model affects the treatment of data of small-angle neutron
scattering be aqueous dispersions of detonation nanodiamonds. The scattering curves were analyzed
using a general approach that combines the structure of nanodiamonds, the fractal organization of their
clusters, and the interaction of clusters. The effect of the interaction between clusters on scattering was
treated within the Guinier approximation.
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„¥Éμ´ Í¨μ´´Ò¥ ´ ´μ ²³ §Ò („��) μ¡· §ÊÕÉ¸Ö ¢ ·¥§Ê²ÓÉ É¥ ¢§·Ò¢  ±¨¸²μ·μ¤´μ-´¥¸¡ -
² ´¸¨·μ¢ ´´ÒÌ ¢§·Ò¢Î ÉÒÌ ¢¥Ð¥¸É¢ ¡¥§ ´ ²¨Î¨Ö ¤μ¶μ²´¨É¥²Ó´ÒÌ ¨¸ÉμÎ´¨±μ¢ Ê£²¥·μ¤ .
— ¸É¨ÍÒ „�� Ö¢²ÖÕÉ¸Ö ´ ´μ±·¨¸É ²²¨É ³¨ · §³¥·μ³ 5Ä10 ´³, ±μÉμ·Ò¥ μ¡· §ÊÕÉ ¢ ¶·μ-
Í¥¸¸¥ ¢§·Ò¢  É·Ê¤´μ· §¤¥²¨³Ò¥  £·¥£ ÉÒ Î¥·¥§ ´¥ ²³ §´Ò¥ ±μ³¶μ´¥´ÉÒ. ‚ ¶μ¸²¥¤´¥¥
¢·¥³Ö · §¢¨¢ ÕÉ¸Ö ³¥Éμ¤Ò ®μ¸¢¥É²¥´¨Ö¯ ¤¨¸¶¥·¸¨°, ±μÉμ·Ò¥ μ¸´μ¢ ´Ò ´  ¶¥·¥³ ²Ò¢ -
´¨¨ „�� ¢ ®³μ±·ÒÌ¯ Ê¸²μ¢¨ÖÌ [1]. ‚ ·¥§Ê²ÓÉ É¥ ¸¨´É¥§¨·ÊÕÉ¸Ö ¸É ¡¨²Ó´Ò¥ ±μ²²μ¨¤´Ò¥
· ¸É¢μ·Ò ´  μ¸´μ¢¥ · §²¨Î´ÒÌ · ¸É¢μ·¨É¥²¥°, £¤¥, μ¤´ ±μ, μÉ¤¥²Ó´Ò¥ ´ ´μÎ ¸É¨ÍÒ ¨§-
§  ¢Ò¸μ±μ° ¸¢μ¡μ¤´μ° ¶μ¢¥·Ì´μ¸É¨ μ¡Ñ¥¤¨´ÖÕÉ¸Ö ¢ ±² ¸É¥·Ò. �É³¥É¨³ μ¡Ð¨° ¨´É¥·¥¸
± ¤¨¸¶¥·¸¨Ö³ Ê£²¥·μ¤´ÒÌ ´ ´μ³ É¥·¨ ²μ¢, ¸¢Ö§ ´´Ò° ¸ Ï¨·μ±¨³¨ ¢μ§³μ¦´μ¸ÉÖ³¨ ³μ¤¨-
Ë¨± Í¨¨ ¶μ¢¥·Ì´μ¸É¨ ´ ´μÎ ¸É¨Í ¤²Ö · §²¨Î´ÒÌ ¶·¨³¥´¥´¨°.

‚ · ¡μÉ¥ [2] ¸¨¸É¥³  ¢μ¤ Ä´ ´μ ²³ § ¨¸¸²¥¤μ¢ ² ¸Ó ¸ ¶μ³μÐÓÕ ³¥Éμ¤  ³ ²μÊ£²μ¢μ£μ
· ¸¸¥Ö´¨Ö ´¥°É·μ´μ¢ (Œ“��). „²Ö  ´ ²¨§  Ë· ±É ²Ó´μ° ¸É·Ê±ÉÊ·Ò ±² ¸É¥·μ¢ ¨¸¶μ²Ó§μ-
¢ ² ¸Ó ´¥¶μ²´ Ö ¤¢ÊÌÊ·μ¢´¥¢ Ö ³μ¤¥²Ó [3]. ˆ§ ± Î¥¸É¢¥´´μ£μ ¸· ¢´¥´¨Ö ±·¨¢ÒÌ · ¸¸¥Ö-
´¨Ö ¶·¨ · §´μ° ±μ´Í¥´É· Í¨¨ · ¸É¢μ·μ¢ ¡Ò² ¸¤¥² ´ ¢Ò¢μ¤ μ Î ¸É¨Î´μ³ ¶·μ´¨±´μ¢¥´¨¨
±² ¸É¥·μ¢ ¤·Ê£ ¢ ¤·Ê£  ¶·¨ ±μ´Í¥´É·¨·μ¢ ´¨¨. ’ ±¦¥ ¨§ ± Î¥¸É¢¥´´μ£μ ¸· ¢´¥´¨Ö  ´ -
²¨§¨·μ¢ ²μ¸Ó ¨§³¥´¥´¨¥ ±·¨¢ÒÌ · ¸¸¥Ö´¨Ö ¶·¨ · §´μ³ ¸μμÉ´μÏ¥´¨¨ ¶·μÉμ´¨·μ¢ ´´μ°
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¨ ¤¥°É¥·¨·μ¢ ´´μ° ±μ³¶μ´¥´É ¡ÊË¥·  (¢ ·¨ Í¨Ö ±μ´É· ¸É ), ±μÉμ· Ö ¢ · ³± Ì μ¤´μ·μ¤-
´μ£μ ¶·¨¡²¨¦¥´¨Ö ¶μ§¢μ²¨²  μÍ¥´¨ÉÓ ¸μ¸É ¢ ±² ¸É¥·μ¢. –¥²ÓÕ ´ ¸ÉμÖÐ¥° · ¡μÉÒ ¸É -
¢¨²μ¸Ó μ¤´μ¢·¥³¥´´μ¥ ¨¸¸²¥¤μ¢ ´¨¥ Ë· ±É ²Ó´μ° ¸É·Ê±ÉÊ·Ò ´ ´μ ²³ §´ÒÌ ±² ¸É¥·μ¢ ¨
ÔËË¥±É  ¢§ ¨³μ¤¥°¸É¢¨Ö ±² ¸É¥·μ¢ ´  μ¸´μ¢¥ ¶μ²´μ° ¤¢ÊÌÊ·μ¢´¥¢μ° ³μ¤¥²¨ [3]. ˆ¸¶μ²Ó-
§μ¢ ²¨¸Ó ±·¨¢Ò¥ Œ“��, ¶μ²ÊÎ¥´´Ò¥ ¸ ¶μ³μÐÓÕ ³ ²μÊ£²μ¢μ£μ ¤¨Ë· ±Éμ³¥É·  SANS-1
ˆ¸¸²¥¤μ¢ É¥²Ó¸±μ£μ Í¥´É·  GKSS (ƒ¥¸ÉÌ ÌÉ, ƒ¥·³ ´¨Ö). �´ ²¨§¨·μ¢ ²μ¸Ó ¨§μÉ·μ¶´μ¥
¤¨ËË¥·¥´Í¨ ²Ó´μ¥ ¸¥Î¥´¨¥ · ¸¸¥Ö´¨Ö ´  ¥¤¨´¨ÍÊ μ¡Ñ¥³  (¨´É¥´¸¨¢´μ¸ÉÓ · ¸¸¥Ö´¨Ö) ± ±
ËÊ´±Í¨Ö ³μ¤Ê²Ö ¶¥·¥¤ ´´μ£μ ¢μ²´μ¢μ£μ ¢¥±Éμ·  q = (4π/λ) sin (θ/2), £¤¥ λ Å ¤²¨´ 
¢μ²´Ò ¤¥ 	·μ°²Ö ´¥°É·μ´ , θ Å Ê£μ² · ¸¸¥Ö´¨Ö.

�  ±·¨¢ÒÌ Œ“�� ¤²Ö · §´ÒÌ ±μ´Í¥´É· Í¨° · ¸É¢μ·  (·¨¸. 1,  ) ´ ¡²Õ¤ ¥É¸Ö ¤¢ 
ÊÎ ¸É±  ¸É¥¶¥´´μ° § ¢¨¸¨³μ¸É¨, ±μÉμ·Ò¥ ¢ ¤¢μ°´μ³ ²μ£ ·¨Ë³¨Î¥¸±μ³ ³ ¸ÏÉ ¡¥ ²¨-
´¥°´Ò,   É ±¦¥ ·¥¦¨³ ƒ¨´Ó¥ ¢ μ¡² ¸É¨ ³ ²ÒÌ q. � ¸¸¥Ö´¨¥ μÉμ¡· ¦ ¥É ¤¢ÊÌÊ·μ¢´¥¢ÊÕ
μ·£ ´¨§ Í¨Õ Î ¸É¨Í ¢ ¢μ¤´μ° ¸Ê¸¶¥´§¨¨ „��: Ê·μ¢¥´Ó ±² ¸É¥·μ¢ ¨ Ê·μ¢¥´Ó ´ ´μ ²³ §-
´ÒÌ Î ¸É¨Í. ‘É¥¶¥´´μ° Ì · ±É¥· ±·¨¢ÒÌ ´  ¶¥·¢μ³ Ê·μ¢´¥ (³ ²Ò¥ q) Ê± §Ò¢ ¥É ´  Éμ,
ÎÉμ ¨¸¸²¥¤μ¢ ´´ Ö ¸¨¸É¥³  ¶·μÖ¢²Ö¥É Ë· ±É ²Ó´Ò¥ ¸¢μ°¸É¢  [4].

�¨¸. 1. Š·¨¢Ò¥ Œ“�� ¤²Ö ¦¨¤±μ¸É´ÒÌ ¸¨¸É¥³ ¢μ¤ Ä´ ´μ ²³ § ¸ · §´Ò³¨ ±μ´Í¥´É· Í¨Ö³¨ „�� (a)
¨ ¶·¨³¥·  ¶¶·μ±¸¨³ Í¨¨ ¢Ò· ¦¥´¨¥³ (1) ¤²Ö ¸¨¸É¥³Ò ¸ ¸μ¤¥·¦ ´¨¥³ „�� 1 ³. % (¡)

Š·¨¢Ò¥ μ¶¨¸Ò¢ ²¨ ¢ · ³± Ì Ê´¨¢¥·¸ ²Ó´μ£μ Ô±¸¶μ´¥´Í¨ ²Ó´μ-¸É¥¶¥´´μ£μ ¶·¨¡²¨¦¥-
´¨Ö (·¨¸. 1, ¡) [3]:
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Rg ¨ RgS Å · ¤¨Ê¸Ò ¨´¥·Í¨¨ ±² ¸É¥·μ¢ ¨ ¸Ê¡Î ¸É¨Í; PS Å ¶μ± § É¥²Ó, ±μÉμ·Ò° Ì -
· ±É¥·¨§¨·Ê¥É ¶μ¢¥·Ì´μ¸ÉÓ Î ¸É¨Í „��; P ¸¢Ö§ ´ ¸ Ë· ±É ²Ó´μ° · §³¥·´μ¸ÉÓÕ  £·¥-
£ Éμ¢ „��; G, GS , B, BS Å ¶ · ³¥É·Ò, ¶·μ¶μ·Í¨μ´ ²Ó´Ò¥ ¶²μÉ´μ¸É¨ · ¸¸¥¨¢ ÕÐ¨Ì
Í¥´É·μ¢ ¨ ±μ´É· ¸ÉÊ. � · ³¥É·Ò ¡¥§ ¨´¤¥±¸  Ì · ±É¥·¨§¨·ÊÕÉ · ¸¸¥Ö´¨¥ ±² ¸É¥· ³¨
„�� (¶¥·¢Ò° Ê·μ¢¥´Ó),   ¶ · ³¥É·Ò ¸ ¨´¤¥±¸μ³ ®S¯ μÉ´μ¸ÖÉ¸Ö ± ¸ ³¨³ ´ ´μÎ ¸É¨Í ³
(¢Éμ·μ° Ê·μ¢¥´Ó). Ibkg Å μ¸É ÉμÎ´Ò° ´¥±μ£¥·¥´É´Ò° Ëμ´. q∗ = q/[erf(kqRg/61/2)]3,
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q∗S = q/[erf(kSqRgS/61/2)]3, £¤¥ k = 1,06, k = 1 Å Ô³¶¨·¨Î¥¸±¨¥ ±μ´¸É ´ÉÒ. ‚ μÉ²¨Î¨¥
μÉ [2] ¢§ ¨³μ¤¥°¸É¢¨¥ ±² ¸É¥·μ¢ · ¸¸³ É·¨¢ ²μ¸Ó ¢ · ³± Ì ¶·¨¡²¨¦¥´¨Ö ƒ¨´Ó¥ (¶¥·¢μ¥
¸² £ ¥³μ¥ ¢ (1)).

ˆ§ ¶μ²ÊÎ¥´´μ£μ §´ Î¥´¨Ö ¶μ± § É¥²Ö P = 2,4 < 3 ¸²¥¤Ê¥É, ÎÉμ μ·£ ´¨§ Í¨Ö ´ ´μ-
 ²³ §´ÒÌ Î ¸É¨Í ¢  £·¥£ É Ì μÉ¢¥Î ¥É ³ ¸¸μ¢Ò³ Ë· ±É ² ³ (· §¢¥É¢²¥´´Ò¥ ±² ¸É¥·Ò) ¸
· §³¥·´μ¸ÉÓÕ D = P , ´¥ § ¢¨¸ÖÐ¥° μÉ ±μ´Í¥´É· Í¨¨ „��. �μ¸²¥¤´¥¥ μ§´ Î ¥É:  ³-
¶²¨ÉÊ¤  ¸É¥¶¥´´μ£μ ¸¶ ¤ ´¨Ö ´  Ê·μ¢´¥ ±² ¸É¥·μ¢ (B) § ¢¨¸¨É Éμ²Ó±μ μÉ ¸μ¤¥·¦ ´¨Ö
´ ´μ ²³ §´ÒÌ Î ¸É¨Í ¢ ¤¨¸¶¥·¸¨¨ [4]. „¥°¸É¢¨É¥²Ó´μ, ´ ¡²Õ¤ ¥³ ²¨´¥°´ÊÕ § ¢¨¸¨-
³μ¸ÉÓ B μÉ ±μ´Í¥´É· Í¨¨ ´ ´μ ²³ §μ¢ (·¨¸. 2,  ). ‡´ Î¥´¨¥ D Ê± §Ò¢ ¥É ´  ³¥Ì ´¨§³
¤¨ËËÊ§¨μ´´μ-μ£· ´¨Î¥´´μ° ±² ¸É¥·-±² ¸É¥·´μ°  £·¥£ Í¨¨ ¶·¨ Ëμ·³¨·μ¢ ´¨¨ ¨¸¸²¥¤Ê¥-
³ÒÌ  £·¥£ Éμ¢ [5]. ‡´ Î¥´¨¥ ¶μ± § É¥²Ö ´  ¤·Ê£μ³ Ê·μ¢´¥ PS = 4,2 > 4 Ê± §Ò¢ ¥É ´  É ±
´ §Ò¢ ¥³Ò° ¤¨ËËÊ§´Ò° Ì · ±É¥· ¶μ¢¥·Ì´μ¸É¨ „��, ¸μ¸É ¢²ÖÕÐ¨Ì  £·¥£ ÉÒ [4].

�¨¸. 2. Šμ´Í¥´É· Í¨μ´´Ò¥ § ¢¨¸¨³μ¸É¨ ¶ · ³¥É·μ¢ B ( ) ¨ Rg (¡)

� Î ²Ó´Ò° ÊÎ ¸Éμ± ¸¶¥±É·  ¤ ¥É É ± ´ §Ò¢ ¥³Ò° ®¢¨¤¨³Ò°¯ · ¤¨Ê¸ ¨´¥·Í¨¨ Rg . �·¨
³ ²ÒÌ ±μ´Í¥´É· Í¨ÖÌ (É. ¥. ¸² ¡μ¥ ¢§ ¨³μ¤¥°¸É¢¨¥ ³¥¦¤Ê ±² ¸É¥· ³¨) μ´ ¸μμÉ¢¥É¸É¢Ê¥É
· §³¥·Ê ±² ¸É¥·μ¢. „²Ö μ¤´μ·μ¤´ÒÌ Î ¸É¨Í ¸Ë¥·¨Î¥¸±μ° Ëμ·³Ò · ¤¨Ê¸ Î ¸É¨ÍÒ ¸¢Ö§ ´
¸ Rg ± ± R = (5/3)1/2Rg , μÉ±Ê¤  ¶μ²ÊÎ ¥³ μÍ¥´±Ê · §³¥·  ±² ¸É¥·μ¢ ´  Ê·μ¢´¥ 35Ä50 ´³.
� ¡²Õ¤ ¥³Ò° Rg  £·¥£ Éμ¢ ¸´ Î ²  · ¸É¥É ¸ Ê¢¥²¨Î¥´¨¥³ ±μ´Í¥´É· Í¨¨ „�� (·¨¸. 2, ¡),
ÎÉμ ÔËË¥±É¨¢´μ ¸μμÉ¢¥É¸É¢Ê¥É ¤μ¢μ²Ó´μ ¸¨²Ó´μ° ±μ³¶μ´¥´É¥ ¶·¨ÉÖ¦¥´¨Ö ¢ ¶μÉ¥´Í¨ ²¥
¢§ ¨³μ¤¥°¸É¢¨Ö ³¥¦¤Ê ±² ¸É¥· ³¨. ‚³¥¸É¥ ¸ É¥³ ¨§  ´ ²¨§  · ¸¸¥Ö´¨Ö ¢ ´Ê²¥¢μ° Ê£μ² G
¤¥² ¥³ ¢Ò¢μ¤ μ¡ μ¡Ð¥³ μÉÉ ²±¨¢ ´¨¨ ±² ¸É¥·μ¢, ÎÉμ ¸μ¢¶ ¤ ¥É ¸ ± Î¥¸É¢¥´´Ò³  ´ ²¨§μ³
¢ [2]. ’ ± Ö ¦¥ ¸¨ÉÊ Í¨Ö ´ ¡²Õ¤ ¥É¸Ö, ´ ¶·¨³¥·, ¶·¨ ¢§ ¨³μ¤¥°¸É¢¨¨ ¸¢μ¡μ¤´ÒÌ ³μ-
´μ± ·¡μ´μ¢ÒÌ ±¨¸²μÉ ¢ ¦¨¤±¨Ì ±μ²²μ¨¤´ÒÌ · ¸É¢μ· Ì ³ £´¨É´ÒÌ ´ ´μÎ ¸É¨Í [6]. „²Ö
±μ´Í¥´É· Í¨° ¸¢ÒÏ¥ 5 ³. % · ¤¨Ê¸ ¨´¥·Í¨¨ ´ Î¨´ ¥É Ê³¥´ÓÏ ÉÓ¸Ö, ¶·¨Î¥³ μ´ ¸É ´μ-
¢¨É¸Ö ³¥´ÓÏ¥, Î¥³ ´ Î ²Ó´Ò° Rg ¶·¨ ´ ¨³¥´ÓÏ¥° ±μ´Í¥´É· Í¨¨. �Éμ £μ¢μ·¨É μ Éμ³,
ÎÉμ ÔËË¥±É¨¢´Ò° · ¤¨Ê¸ ¢§ ¨³μ¤¥°¸É¢¨Ö ¸É ´μ¢¨É¸Ö ³¥´ÓÏ¥, Î¥³ · ¤¨Ê¸ ±² ¸É¥· , ¨ ¸μ-
£² ¸Ê¥É¸Ö ¸ ¢Ò¢μ¤μ³ μ Î ¸É¨Î´μ³ ¶¥·¥±·ÒÉ¨¨ · §¢¥É¢²¥´´ÒÌ ±² ¸É¥·μ¢ [2]. �¸É ²Ó´Ò¥
¢¥²¨Î¨´Ò GS , BS · ¸ÉÊÉ ²¨´¥°´μ ¸ ±μ´Í¥´É· Í¨¥°, μÉ· ¦ Ö Ê¢¥²¨Î¥´¨¥ Î ¸É¨Í „�� ¢
· ¸É¢μ·¥.

�·μÍ¥¤Ê·  ¢ ·¨ Í¨¨ ±μ´É· ¸É  ¶μ§¢μ²¨²  ´ °É¨ ÉμÎ±Ê ±μ³¶¥´¸ Í¨¨  £·¥£ Éμ¢ (·¨¸. 3).
ˆ´É¥´¸¨¢´μ¸ÉÓ · ¸¸¥Ö´¨Ö ¢ ´Ê²¥¢μ° Ê£μ² ¤²Ö ± ¦¤μ° ±·¨¢μ° Œ“�� ¢Ò· ¦ ¥É¸Ö Î¥·¥§
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�¨¸. 3.  ) ‚ ·¨ Í¨Ö ±μ´É· ¸É  ¤²Ö ¦¨¤±μ¸É´μ° ¸¨¸É¥³Ò ¢μ¤ Ä´ ´μ ²³ §. „²Ö Ê¤μ¡¸É¢  ¢μ¸¶·¨ÖÉ¨Ö
¨´É¥´¸¨¢´μ¸É¨ ¶μ¤¥²¥´Ò ´ : 10 ¤²Ö ¸¨¸É¥³Ò 10% D2O, 100 ¤²Ö ¸¨¸É¥³Ò 20% D2O, 1000 ¤²Ö

¸¨¸É¥³Ò 30% D2O, 10 000 ¤²Ö ¸¨¸É¥³Ò 40% D2O, 100 000 ¤²Ö ¸¨¸É¥³Ò 50% D2O. ‘¶²μÏ´Ò¥

²¨´¨¨ Å ·¥§Ê²ÓÉ ÉÒ  ¶¶·μ±¸¨³ Í¨¨ ¸ ¶μ³μÐÓÕ (1). ¡) ‡ ¢¨¸¨³μ¸ÉÓ (I(0))1/2 μÉ η (±¢ ¤· ÉÒ) ¨
·¥§Ê²ÓÉ ÉÒ ²¨´¥°´μ°  ¶¶·μ±¸¨³ Í¨¨ (¸¶²μÏ´ Ö ²¨´¨Ö), ±μÉμ· Ö Ô±¸É· ¶μ²¨·μ¢ ´  ± ¶¥·¥¸¥Î¥´¨Õ

¸ μ¸ÓÕ  ¡¸Í¨¸¸. �±¸¶¥·¨³¥´É ²Ó´Ò¥ μÏ¨¡±¨ ´¥ ¶·¥¢ÒÏ ÕÉ · §³¥·Ò ÉμÎ¥±

¸Ê³³Ê ¶ · ³¥É·μ¢ ³μ¤¥²¨ (1), ±μÉμ·Ò¥ μ¶·¥¤¥²ÖÕÉ ¨´É¥´¸¨¢´μ¸ÉÓ ¢ ¸ ³ÒÌ ³ ²ÒÌ q:

I(0) = G + GS . (2)

‡ ¢¨¸¨³μ¸ÉÓ ±¢ ¤· É´μ£μ ±μ·´Ö ¨´É¥´¸¨¢´μ¸É¨ · ¸¸¥Ö´¨Ö ¢ ´Ê²¥¢μ° Ê£μ² μÉ μ¡Ñ¥³-
´μ° ¤μ²¨ D2O η ¨§μ¡· ¦¥´  ´  ·¨¸. 3, ¡. �±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥  ¶¶·μ±¸¨³¨·μ¢ -
²¨¸Ó ²¨´¥°´μ° § ¢¨¸¨³μ¸ÉÓÕ, ¶¥·¥¸¥Î¥´¨¥ ±μÉμ·μ° ¸ μ¸ÓÕ  ¡¸Í¨¸¸ ¤ ¥É ´ ³ §´ Î¥´¨¥
¶²μÉ´μ¸É¨ ¤²¨´Ò · ¸¸¥Ö´¨Ö Î ¸É¨Í ´ ´μ ²³ §  ρND = 9,2(8) · 1010 ¸³−2. ‘¨¸É¥³ É¨Î¥-
¸±¨¥ μÉ±²μ´¥´¨Ö ´  ·¨¸. 3, ¡ ¸¢Ö§ ´Ò ¸ ´¥¸μ¢¥·Ï¥´¸É¢μ³ ³μ¤¥²¨ ¶·¨ μ¶¨¸ ´¨¨ ÔËË¥±É 
¢§ ¨³μ¤¥°¸É¢¨Ö ±² ¸É¥·μ¢, μ¤´ ±μ ¤μ¸É¨£´ÊÉ Ö ÉμÎ´μ¸ÉÓ ¶·¨ ¶μ²ÊÎ¥´¨¨ ¶²μÉ´μ¸É¨ ±² -
¸É¥·μ¢ ¶μ§¢μ²Ö¥É ¸¤¥² ÉÓ ¢¶μ²´¥ μ¶·¥¤¥²¥´´Ò° ¢Ò¢μ¤. �μ²ÊÎ¥´´μ¥ §´ Î¥´¨¥ ¶²μÉ´μ¸É¨
¤²¨´Ò · ¸¸¥Ö´¨Ö ³¥´ÓÏ¥, Î¥³ Ê ±·¨¸É ²²¨Î¥¸±μ£μ  ²³ §  (ρD = 11,8(3) · 1010 ¸³−2), ÎÉμ
Ê± §Ò¢ ¥É ´  ¶·¨¸ÊÉ¸É¢¨¥ ´¥ ²³ §´μ° ±μ³¶μ´¥´ÉÒ ¢ ¸μ¸É ¢¥ Î ¸É¨ÍÒ „��. �μ¸±μ²Ó±Ê
 ³μ·Ë´Ò° Ê£²¥·μ¤ ¨ ´¥Ê£²¥·μ¤´Ò¥ ¶·¨³¥¸¨ ¶μÎÉ¨ ¶μ²´μ¸ÉÓÕ Ê¤ ²ÖÕÉ¸Ö ¸ ¶μ¢¥·Ì´μ¸É¨
´ ´μ ²³ §´ÒÌ Î ¸É¨Í ¢ ¶·μÍ¥¸¸¥ ¶·¨£μÉμ¢²¥´¨Ö ¤¨¸¶¥·¸¨¨ [1], ³μ¦´μ £μ¢μ·¨ÉÓ μ ´ ²¨-
Î¨¨ £· Ë¥´μ¢μ° μ¡μ²μÎ±¨ ¢μ±·Ê£  ²³ §´μ£μ Ö¤· , ±μÉμ· Ö μÉ¢¥Î ¥É §  ¤¨ËËÊ§´Ò° Ì · ±-
É¥· ¶μ¢¥·Ì´μ¸É¨ „��. ‘ÊÐ¥¸É¢μ¢ ´¨¥ É ±μ° μ¡μ²μÎ±¨ ¸²¥¤Ê¥É ¨§ ¸¶¥±É·μ¸±μ¶¨Î¥¸±¨Ì
¤ ´´ÒÌ [2, 7]. ’ ±¦¥ Ê³¥´ÓÏ¥´¨¥ RgS ¸ ±μ´É· ¸Éμ³ μÉ 4,6(8) ¤μ 2,8(5) ´³ ¸μ£² ¸Ê¥É¸Ö
¸ ¤ ´´Ò³ ¢Ò¢μ¤μ³, É ± ± ± μ¡μ²μÎ±  Î ¸É¨Î´μ § É¥´Ö¥É¸Ö ¸ ÉμÎ±¨ §·¥´¨Ö · ¸¸¥Ö´¨Ö ¶·¨
Ê¢¥²¨Î¥´¨¨ ¤μ²¨ ÉÖ¦¥²μ° ¢μ¤Ò ¢ ¡ÊË¥·¥.

� ¸¸¥Ö´¨¥ Ê³¥´ÓÏ ¥É¸Ö ³μ´μÉμ´´μ ¸ Ê¢¥²¨Î¥´¨¥³ ¸μ¤¥·¦ ´¨Ö ¤¥°É¥·¨·μ¢ ´´μ° ±μ³-
¶μ´¥´ÉÒ ¡ÊË¥· , P ´¥ ³¥´Ö¥É¸Ö ¸ ¢ ·¨ Í¨¥° ±μ´É· ¸É , ÎÉμ Ê± §Ò¢ ¥É ´  μ¤´μ·μ¤´μ¸ÉÓ
¨¸¸²¥¤Ê¥³ÒÌ  £·¥£ Éμ¢.
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