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�à®¢¥¤¥ë ¬ £¨â®®¯â¨ç¥áª¨¥ ¨áá«¥¤®¢ ¨ï ªà¨áâ ««®¢ Cd1−xMnxS á ª®æ¥âà æ¨¥© ¬ £¨â®©
ª®¬¯®¥âë x1 = 0.0056, x2 = 0.0013, x3 = 0.0002 ¯à¨ T = 2 K ¢ ¬ £¨â®¬ ¯®«¥ H 6 3.5 T ¤«ï H ⊥ c
¨ H ‖ c, £¤¥ c — £¥ªá £® «ì ï ®áì ªà¨áâ «« . �¯¥à¢ë¥ ã¤ «®áì  ¤¥¦® § ä¨ªá¨à®¢ âì á¯¨®¢®¥
à áé¥¯«¥¨¥ á¯¥ªâà®¢ íªá¨â®®£® ®âà ¦¥¨ï B-íªá¨â®®£® ¯¥à¥å®¤  ¡« £®¤ àï ¨á¯®«ì§®¢ ¨î

¯®¯¥à¥ç®© £¥®¬¥âà¨¨ íªá¯¥à¨¬¥â  H ⊥ c. �  ®á®¢ ¨¨ ¤ ëå, ¯®«ãç¥ëå ª ª ¯à¨ H ⊥ c,
â ª ¨ ¯à¨ H ‖ c,  ©¤¥ë ¯ à ¬¥âàë ªà¨áâ ««¨ç¥áª®£® ¯®«ï ¨ á¯¨-®à¡¨â «ì®£® ¢§ ¨¬®¤¥©áâ¢¨ï
∆1, ∆2, ∆3 ¨ ®¡¬¥ë¥ ª®áâ âë Je, Jh ªà¨áâ ««®¢ Cd1−xMnxS, ®¡¥á¯¥ç¨¢ îé¨¥  ¨«ãçè¥¥

®¯¨á ¨¥ íªá¯¥à¨¬¥â  ¢ ¯à¨¡«¨¦¥¨¨ áà¥¤¥£® ®¡¬¥®£® ¯®«ï. �à®¢¥¤¥ë©   «¨§ ¯®ª § «,
çâ® ¤«ï ¢á¥£® àï¤  ¨áá«¥¤®¢ ëå ªà¨áâ ««®¢ Cd1−xMnxS ®á®¢ë¥ ª ç¥áâ¢¥ë¥ ®á®¡¥®áâ¨

 ¡«î¤ ¥¬ëå á¯¥ªâà®¢ ®âà ¦¥¨ï ¬®£ãâ ¡ëâì ®¯¨á ë â®«ìª® ¨áå®¤ï ¨§ ãá«®¢¨ï (∆1 −∆2) < 0.

�¢¥¤¥¨¥

�áá«¥¤®¢ ¨ï £¨£ âáª¨å á¯¨®¢ëå à áé¥¯«¥¨©

(���) íªá¨â®ëå á¯¥ªâà®¢ ®âà ¦¥¨ï ¢ ªà¨áâ «« å
Cd1−xMnxS ¯®ª § «¨ [1–5] àï¤ ®á®¡¥®áâ¥© ���

íâ®£® á®¥¤¨¥¨ï ¢ áà ¢¥¨¨ á ¤àã£¨¬¨ AII
1−xMnxBVI.

� ¨¡®«¥¥ è¨à®ª® ®¡áã¦¤ ¢è¥©áï ï¢«ï¥âáï § ¢¨á¨-
¬®áâì ª®áâ âë ®¡¬¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï (��) —
Jh-®á¨â¥«¥© ¢ «¥â®© §®ë (¤ëà®ª) á ¨® ¬¨ Mn2+

®â á®¤¥à¦ ¨ï ¬ £¨âëå ¨®®¢ x [3].

�¬¥áâ¥ á â¥¬,  ç¨ ï á ¯¥à¢ëå íªá¯¥à¨¬¥â®¢ [1,2],
®â¬¥ç «¨áì âàã¤®áâ¨ ¢ ®¤®¢à¥¬¥®¬ ®¯¨á ¨¨

¬ £¨â®¯®«¥¢ëå à áé¥¯«¥¨© A ¨ B íªá¨â®ëå ¯®-
«®á ®âà ¦¥¨ï ¯à¨ ¨á¯®«ì§®¢ ¨¨ ¯à¨ïâëå ¡®«ì-
è¨áâ¢®¬ ¨áá«¥¤®¢ â¥«¥© ¯à¥¤áâ ¢«¥¨© ® ¯ à ¬¥-
âà å ªà¨áâ ««¨ç¥áª®£® ¯®«ï ¨ á¯¨-®à¡¨â «ì®£®
¢§ ¨¬®¤¥©áâ¢¨ï, ä®à¬¨àãîé¨å áâàãªâãàã ªà ï ¢ -
«¥â®© §®ë ªà¨áâ ««®¢ CdS.
� ç¨ ï á à ¡®â [6,7], ¢¥« áì ®áâà ï ¤¨áªãáá¨ï, ¤«ï

á«ãç ï CdS, ® £¥¥§¨á¥ ¯®¤§® A, B ¨ C, à á¯®«®-
¦¥ëå ¢ ¯®àï¤ª¥ ã¡ë¢ ¨ï í¥à£¨¨ ¨ ®â¢¥ç îé¨å

á¨¬¬¥âà¨¨ Γ9, Γ7 ¨ Γ7 á®®â¢¥âáâ¢¥®. �ç¥¢¨¤®

(á¬. à¨á. 33 ¢ ¬®®£à ä¨¨ [8]), çâ® ¯®¤§®  Γ9 ¨

®¤  ¨§ ¯®¤§® Γ7 ¯à®¨áå®¤ïâ ®â á¯¨-®à¡¨â «ì®£®
à áé¥¯«¥¨ï §®ë Γ5, ¢ â® ¢à¥¬ï ª ª ¢â®à ï ¨§

¯®¤§® Γ7 ¯à®¨áå®¤¨â ®â ®âé¥¯«¥®© ªà¨áâ ««¨ç¥-
áª¨¬ ¯®«¥¬ ¯®¤§®ë Γ7. �¨áªãáá¨ï ¢¥« áì ® â®¬, ª
ª ª¨¬ ¨§ ¯®¤§® B ¨ C ®â®áïâáï íâ¨ ¤¢¥ ¯®¤§®ë Γ7

à §®£® £¥¥§¨á . � ¯à¨¬¥à, ¤«ï CdSe ¯®¤§®ë A ¨ C
á¢ï§ë¢ îâáï á® á¯¨-®à¡¨â «ìë¬ à áé¥¯«¥¨¥¬ Γ5,
  ¯®¤§®  B — á Γ1. �®¤®¡ ï áå¥¬  ¯à¥¤« £ « áì

¤«ï CdS �®¬ á®¬ ¨ �®¯ä¨«¤®¬ (��) [7]. �å¥¬ , ¯à¨
ª®â®à®© ¯®¤§®  B ¯à¨¯¨áë¢ ¥âáï Γ5,   ¯®¤§®  C —
Γ1, ¯à¥¤« £ « áì �¨à¬ ®¬ (�) [6].
�®á«¥ íªá¯¥à¨¬¥â®¢ [9] ¯® ¨§ãç¥¨î ¢«¨ï¨ï

¢¥è¨å ¤¥ä®à¬ æ¨©   ¯®«®¦¥¨ï íªá¨â®ëå

á¯¥ªâà®¢ ¢ CdS ¨ ¨å ¨â¥à¯à¥â æ¨¨   ®á®¢¥ áå¥¬ë

�¨à¬   ¡®«ìè¨áâ¢® ¨áá«¥¤®¢ â¥«¥© áâ «® ®â¤ ¢ âì

¯à¥¤¯®çâ¥¨¥ íâ®© áå¥¬¥ £¥¥§¨á  ¢ «¥âëå ¯®¤§®

¢ CdS [1,4,8].
� ¡ §¨á¥ ¢®«®¢ëå äãªæ¨©X, Y , Z ¤«ï ¢ «¥âëå

í«¥ªâà®®¢ £àã¯¯ã ãà®¢¥© A, B ¨ C ®¯¨áë¢ ¥â

£ ¬¨«ìâ®¨  (á¬.,  ¯à¨¬¥à, [10])

H = ∆1L
2
z + 2∆2LzSz + 2∆3(LxSx + LySy), (1)

£¤¥ L ¨ S — ®¯¥à â®àë ®à¡¨â «ì®£® ¬®¬¥â  (L = 1)
¨ á¯¨  (S = 1/2) á®®â¢¥âáâ¢¥®, ∆1 — ¯ à ¬¥âà

ªà¨áâ ««¨ç¥áª®£® ¯®«ï, ∆2 ¨ ∆3 — ¯ à ¬¥âàë  ¨-
§®âà®¯®£® á¯¨-®à¡¨â «ì®£® ¢§ ¨¬®¤¥©áâ¢¨ï, ®áì Z
á®¢¯ ¤ ¥â á £¥ªá £® «ì®© ®áìî ªà¨áâ ««  c.
�¥è¥¨¥ £ ¬¨«ìâ®¨   (1) ¤«ï á®áâ®ï¨© B ¨

C ¢ ¡ §¨áëå äãªæ¨ïå, á®®â¢¥âáâ¢ãîé¨å Γ5 ¨ Γ1,
§ ¯¨èãâáï ¢ ¢¨¤¥

|B±〉 =
√

(1 + ξ0)/2 |Γ±5 〉 ∓
√

(1− ξ0)/2 |Γ±1 〉,

|C±〉 =±
√

(1− ξ0)/2 |Γ±5 〉+
√

(1 + ξ0)/2 |Γ±1 〉, (2)

£¤¥ ¢ ®¡®§ ç¥¨ïå äãªæ¨© B ¨ C á¨¬¢®«ë Γ5, Γ1

®â®áïâáï ª ®¯¨á ¨î ®à¡¨â «ìëå ç áâ¥© á®®â¢¥â-
áâ¢ãîé¨å äãªæ¨©,   á¨¬¢®«ë ± — ª ®¯¨á ¨î ¤¢ã-
ªà â®£® ¢ëà®¦¤¥¨ï (¯® á¯¨ã) á®®â¢¥âáâ¢ãîé¨å

á®áâ®ï¨©.
�¥«¨ç¨  ξ0 á¢ï§   á ¯ à ¬¥âà ¬¨ ∆1, ∆2, ∆3:

ξ0 = (∆1 −∆2)/ω0, (3)

£¤¥ ω0 =
√

(∆1 −∆2)2 + 8∆2
3.

� ª ¢¨¤®, á®áâ®ï¨ï B ¨ C ï¢«ïîâáï á¬¥áìî

Γ5 ¨ Γ1,   ¢®¯à®á ® ¯à¥¤¯®çâ¨â¥«ì®áâ¨ ¨å ®â¥á¥-
¨ï ª â®© ¨«¨ ¨®© áå¥¬¥ á¢®¤¨âáï ª ®æ¥ª¥ § ª 

(∆1 −∆2). �î¡®¬ã íªá¯¥à¨¬¥â «ì® ãáâ ®¢«¥®-
¬ã § ç¥¨î p = (EA−EB)/(EA−EC), £¤¥ EA,B,C —
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í¥à£¨¨ ¯®â®«ª®¢ á®®â¢¥âáâ¢ãîé¨å ¯®¤§®, ®â¢¥ç îâ
¤¢  à §«¨çëå § ç¥¨ï q = (∆1 − ∆2)/(∆1 + ∆2)
¤ ¦¥ ¢ ¯à¨¡«¨¦¥¨¨ ∆2 = ∆3. �«ï ∆2 6= ∆3 § ¤ ç 

¥é¥ á«®¦¥¥.
�ªá¯¥à¨¬¥âë ¯® ¢«¨ï¨î ¢¥è¨å ¤¥ä®à¬ æ¨©

  ¯®«®¦¥¨ï A, B ¨ C íªá¨â®®¢ [9] ¥ ¤ îâ ª ç¥-
áâ¢¥®£® ®â¢¥â  ® § ª¥ (∆1−∆2),   ¨å ª®«¨ç¥áâ¢¥-
 ï ¨â¥à¯à¥â æ¨ï ¯®§¢®«¨«  ¡ë á¤¥« âì  ¤¥¦ë©

¢ë¢®¤ ®¡ íâ®¬ â®«ìª® ¯à¨ ¨§¢¥áâëå á ¤®áâ â®ç®©

â®ç®áâìî § ç¥¨ïå ª®áâ â ¤¥ä®à¬ æ¨®®£® ¯®-
â¥æ¨ « . �à¨ ®£à ¨ç¥®© â®ç®áâ¨ § ¨ï íâ¨å

ª®áâ â (±20%) ¢®§¬®¦®áâì ¥®¤®§ ç®áâ¨ ¢ë-
¡®à  § ª  (∆1 −∆2) ®áâ ¥âáï.
�¬¥áâ¥ á â¥¬ á®¯®áâ ¢«¥¨ï ¬ £¨â®¯®«¥¢ëå à á-

é¥¯«¥¨© ¯®¤§® A ¨ B á®¤¥à¦ â ª ç¥áâ¢¥ãî à §-
¨æã ¬¥¦¤ã á«ãç ï¬¨ ∆1 > ∆2 ¨ ∆1 < ∆2 ¨ ¤ îâ

¥®¡å®¤¨¬®¥ ¤®¯®«¨â¥«ì®¥ ãà ¢¥¨¥ ¤«ï ®¯à¥¤¥-
«¥¨ï ∆1, ∆2 ¨ ∆3 ¢ á«ãç ¥ ∆2 6= ∆3, çâ® ®â¬¥ç «®áì
¢ [1]. � £¨â®¯®«¥¢ë¥ à áé¥¯«¥¨ï ¯®¤§® B ¨ C (á
â®ç®áâìî ¤® ¯®¤¬¥è¨¢ ¨ï A ª B ¨ C) ®¤¨ ª®¢ë
¯® ¢¥«¨ç¨¥ ¨ ¯à®â¨¢®¯®«®¦ë ¯® § ªã.
� ¤ ®© à ¡®â¥ ¯à¥¤¯à¨ïâë ¨§¬¥à¥¨ï ¬ £¨â®-

¯®«¥¢ëå à áé¥¯«¥¨© íªá¨â®ëå á¯¥ªâà®¢ ®âà ¦¥-
¨ï ¢ ªà¨áâ «« å Cd1−xMnxS á áãé¥áâ¢¥® à §«¨-
ç îé¨¬¨áï ª®æ¥âà æ¨ï¬¨ ¨®®¢ Mn, ¯à¨ç¥¬ ¤«ï

¯à¥®¤®«¥¨ï à ¥¥ ®â¬¥ç ¢è¨åáï âàã¤®áâ¥© ¨â¥à-
¯à¥â æ¨¨ ¬ £¨â®¯®«¥¢ëå à áé¥¯«¥¨© íªá¨â®  B
¨§¬¥à¥¨ï ¡ë«¨ ¯à¥¤¯à¨ïâë ¥ â®«ìª® ¯à¨  ¯à -
¢«¥¨¨ ¬ £¨â®£® ¯®«ï H ‖ c, ® ¨ ¢¯¥à¢ë¥ ¤«ï

H ⊥ c.
�§   «¨§  ¯à®¢¥¤¥ëå íªá¯¥à¨¬¥â®¢, ª ª íâ®

¡ã¤¥â ¯®ª § ® ¤ «¥¥, á«¥¤ã¥â ¢ë¡®à ¢ ¯®«ì§ã áå¥¬ë
��, á¢ï§ ®© á (∆1 − ∆2) < 0 ¤«ï ¨áá«¥¤®¢ ëå

ªà¨áâ ««®¢ Cd1−xMnxS. �®«ãç¥ë ¤ ë¥ ® § ¢¨-
á¨¬®áâ¨ ∆1, ∆2, ∆3 ®â x. �¤®¢à¥¬¥® ¯®«ãç¥

¥®¦¨¤ ë© à¥§ã«ìâ â   ªà¨áâ ««¥ á  ¨¬¥ìè¥©

ª®æ¥âà æ¨¥© x, ¢ëà é¥®¬ ¨§ £ §®¢®© ä §ë. � £-
¨â®¯®«¥¢ë¥ à áé¥¯«¥¨ï ¢ ¥¬ ®ª § «¨áì  ®¬ «ì-
® ¬ «ë, çâ® ¯à®â¨¢®à¥ç¨â à ¥¥ ãáâ ®¢«¥®© [3,12]
â¥¤¥æ¨¨ à®áâ  |Jh| á ã¬¥ìè¥¨¥¬ ª®æ¥âà æ¨¨

Mn ¢ â¢¥à¤®¬ à áâ¢®à¥.

�ªá¯¥à¨¬¥â

�¯¥ªâàë ®âà ¦¥¨ï á¢¥â  ¢ ®¡« áâ¨ A, B ¨ C
íªá¨â®®¢ ªà¨áâ ««®¢ Cd1−xMnxS á á®¤¥à¦ ¨¥¬ Mn
x1 = 0.0056, x2 = 0.0013 ¨ x3 = 0.0002 ¨áá«¥¤®-
¢ ë ¯à¨ â¥¬¯¥à âãà¥ T = 2 K ¢ ¬ £¨âëå ¯®-
«ïå H 6 3.5 T ¯à¨ H ‖ c ¨ H ⊥ c. � ç¥¨ï

x ¨§¬¥àï«¨áì ¬¥â®¤®¬ à¥â£¥®¢áª®£® ¬¨ªà®  «¨-
§  ¨ ¤®¯®«¨â¥«ì® ¯à®¢¥àï«¨áì ¯® áà ¢¨â¥«ì®©

¨â¥£à «ì®© ¨â¥á¨¢®áâ¨ á¯¥ªâà®¢ í«¥ªâà®®£®

¯ à ¬ £¨â®£® à¥§® á  (���) ¨®®¢ Mn2+. �à¨-
áâ ««ë á x = x1, x2 ¢ëà é¨¢ «¨áì ¢ �áâ¨âãâ¥

ä¨§¨ª¨ â¢¥à¤®£® â¥«  ��� (£.�¥à®£®«®¢ª ) ¬¥â®¤®¬
�à¨¤¦¬¥  ¨§ à á¯« ¢ ,   ªà¨áâ «« á x = x3 — ¨§

£ §®¢®© ä §ë ¢ �áâ¨âãâ¥ ä¨§¨ª¨ ¯®«ã¯à®¢®¤¨ª®¢

�¨á. 1. �¯¥ªâà ®âà ¦¥¨ï ¢ ªà¨áâ ««¥ Cd1−xMnxS á

x1 = 0.0056 ¯à¨ H ⊥ c, T = 2 K. �à¨¢ë¥ 1, 3 — ¢ ¯®«¥

H = 0; 2, 4, 5 — ¯à¨ H = 30 ª�; 1, 2 — á®®â¢¥âáâ¢ãîâ

¨§¬¥à¥¨ï¬ ¢ ¯®«ïà¨§ æ¨¨ E ‖ c ‖ z, k ‖ H, E ‖ H; 3, 4 —
¢ ¯®«ïà¨§ æ¨¨ E ⊥ c, k ‖ H, E ⊥ H; 5 — ¢ ¯®«ïà¨§ æ¨¨

E ⊥ c, k ⊥ H, E ‖H.

��� �ªà ¨ë (£.�¨¥¢). �¯â¨ç¥áª¨¥ ¨§¬¥à¥¨ï ¯à®-
¢®¤¨«¨áì   ¤¢®©®¬ à¥è¥â®ç®¬ á¯¥ªâà®ä®â®¬¥âà¥

���-12 á «¨¥©®© ¤¨á¯¥àá¨¥© 5 Å/¬¬.

�  à¨á. 1 ¯à¨¢¥¤¥ë ¯à¨¬¥àë á¯¥ªâà®¢ ®âà ¦¥¨ï

A ¨ B íªá¨â®®¢ ¤«ï ®¡à §æ  á x = x1 ¯à¨ H = 0
(ªà¨¢ë¥ 1, 3 ¤«ï ¯®«ïà¨§ æ¨© E ‖ c ¨ E ⊥ c
á®®â¢¥âáâ¢¥®) ¨ ¢ ¯®«¥ H = 3 T, ¯®¯¥à¥ç®¬ ®á¨

ªà¨áâ ««  c (H ⊥ c); ªà¨¢ ï 2 á®®â¢¥âáâ¢ã¥â E ‖ c,
k ‖ H, E ⊥ H; ªà¨¢ ï 4 — E ⊥ c, k ‖ H,
E ⊥ H; ªà¨¢ ï 5 — E ⊥ c, k ⊥ H, E ‖ H. �¤¥áì

E ¨ k ®§ ç îâ í«¥ªâà¨ç¥áª¨© ¨ ¢®«®¢®© ¢¥ªâ®àë

á¢¥â®¢®© ¢®«ë.

� ¯¨á¨ á¯¥ªâà®¢, ¯®¤®¡ë¥ ¯à¨¢¥¤¥ë¬, ¡ë«¨ ¯®-
«ãç¥ë ¤«ï ®¡à §æ®¢ á x = x1, x2 ¯à¨ à §«¨çëå

ä¨ªá¨à®¢ ëå § ç¥¨ïå 0 < H 6 3.5 T. �®«®-
¦¥¨ï â®ç¥ª ¯¥à¥£¨¡  íªá¨â®ëå «¨¨© ®âà ¦¥¨ï

¡ë«¨ ¨á¯®«ì§®¢ ë ¤«ï ¯®áâà®¥¨ï ¬ £¨â®¯®«¥¢ëå

§ ¢¨á¨¬®áâ¥© í¥à£¨© ¨ à áé¥¯«¥¨© íªá¨â®ëå §®.
� «®£¨çë¬ ®¡à §®¬ ¤«ï ®¡à §æ®¢ á x = x1, x2 à¥£¨-
áâà¨à®¢ « áì ¬ £¨â®¯®«¥¢ë¥ § ¢¨á¨¬®áâ¨ á¯¥ªâà®¢

¤«ï H ‖ c á â®© à §¨æ¥©, çâ® ¤«ï k ‖ H §¤¥áì

¨á¯®«ì§®¢ «áï æ¨àªã«ïà® ¯®«ïà¨§®¢ ë© á¢¥â á

¯®«ïà¨§ æ¨ï¬¨ σ+ ¨ σ−. �«ï ®¡à §æ  á x = x3

§ ¬¥â®¥ ¢«¨ï¨¥ ¬ £¨â®£® ¯®«ï ¯à®ï¢¨«®áì â®«ì-
ª® ¢ ®¡« áâ¨ A íªá¨â®®¢. �¡à ¡®âª  íâ¨å á¯¥ªâà®¢
¢ë¯®«ï« áì á ãç¥â®¬ à¥ª®¬¥¤ æ¨© à ¡®âë [13].
�§¬¥à¥¨ï ¤«ï x = x3 ¯à®¢®¤¨«¨áì â®«ìª® ¯à¨ H ‖ c.

�«ï ¢á¥å ¨áá«¥¤®¢ ëå ªà¨áâ ««®¢ ¡ë«¨ § ä¨ª-
á¨à®¢ ë «¨¨¨ ®âà ¦¥¨ï ¢ ®¡« áâ¨ C íªá¨â®®¢,
çâ® ¯®§¢®«¨«®  ©â¨ EA−EC , EB−EC ¤«ï ¨å. � â®

¦¥ ¢à¥¬ï ¬ £¨â®¯®«¥¢ëå à áé¥¯«¥¨© ¤«ï C íªá¨-
â®   ¡«î¤ âì ¥ ã¤ «®áì   ä®¥ è¨à¨ë «¨¨©.
� ç¥¨ï EB − EC ¯à¨ H = 0 ãç¨âë¢ «¨áì ¤ «¥¥

¯à¨ ¯®¤£®ª¥ íªá¯¥à¨¬¥â  ª à áç¥âã. �â¨ § ç¥¨ï

�¨§¨ª  ¨ â¥å¨ª  ¯®«ã¯à®¢®¤¨ª®¢, 1997, â®¬ 31, ò 1
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¡ë«¨ ¤«ï x = x1, x2, x3 à ¢ë¬¨ 67, 60, 60¬í�.
�¥§ã«ìâ âë ¨§¬¥à¥¨© ¤«ï x1 ¨ x2 ¯à¨ H ‖ c ¨ H ⊥ c
¯®¤¢¥à£ «¨áì á®¢¬¥áâ®© ®¡à ¡®âª¥ ¯® ãà ¢¥¨ï¬

à ¡®â [10,11,14], ®¯à¥¤¥«ïîé¨¬ à áé¥¯«¥¨ï A ¨ B
íªá¨â®®¢ ¢ § ¢¨á¨¬®áâ¨ ®â ¤¥©áâ¢ãîé¨å   í«¥ªâà®

¨ ¤ëàªã ®¡¬¥ëå ¯®«¥© Ge ¨ Gh:

Ge(h) = Je(h)x〈Sz〉. (4)

�¤¥áì 〈Sz〉 — â¥à¬®¤¨ ¬¨ç¥áª¨ áà¥¤¥¥ § ç¥¨¥

¯à®¥ªæ¨¨ á¯¨  ¨®®¢ Mn2+   ®áì z, á®¢¯ ¤ îéãî
á  ¯à ¢«¥¨¥¬ ¢¥è¥£® ¬ £¨â®£® ¯®«ï H; Je ¨
Jh — § ç¥¨ï ª®áâ â ®¡¬¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï

í«¥ªâà®  ¨ ¤ëàª¨ á ¨® ¬¨ Mn. �¥«¨ç¨  〈Sz〉
á¢ï§   á ¢¥«¨ç¨ ¬¨ H ¨ T äãªæ¨¥© �à¨««îí 

¤«ï S = 5/2. �àï¬®¥ ¤¥©áâ¢¨¥ ¬ £¨â®£® ¯®«ï

  á¯¨ë í«¥ªâà®  ¨ ¤ëàª¨ ¡ë«® áãé¥áâ¢¥ë¬

  ä®¥ ®¡¬¥ëå ¯®«¥© â®«ìª® ¤«ï x = x3. �«ï

¥£® ®¯¨á ¨ï ¨á¯®«ì§®¢ «¨áì § ç¥¨ï à §®áâ¨ g-
ä ªâ®à®¢ í«¥ªâà®  ¨ ¤ëàª¨ (ge−gh) = 0.63, ¢§ïâë¥
¨§ à ¡®âë [15]. � à ¬¥âà ¬¨, ª®â®àë¥ ¯®¤¡¨à «¨áì
¨§ ãá«®¢¨©  ¨«ãçè¥£® á®®â¢¥âáâ¢¨ï à áç¥âëå ¨

íªá¯¥à¨¬¥â «ìëå ¤ ëå, ¡ë«¨ η = Jh/Je, ∆1, ∆2,
∆3. �à®¬¥ â®£®, ¯à¥¤¯à¨¨¬ « áì ¯®¯ëâª  ãç¥áâì

 ¨§®âà®¯¨î ®¡¬¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¤ëà®ª á ¨®-
 ¬¨ Mn,   «®£¨ç® â®¬ã, ª ª íâ® ¡ë«® á¤¥« ®

¢ à ¡®â¥ [4] (¤«ï H ⊥ c). �«¥¤ã¥â ®â¬¥â¨âì, çâ®
¡®«ìè¨¥ íªá¯¥à¨¬¥â «ìë¥ ¯®£à¥è®áâ¨ ¨ è¨à¨ë

�¨á. 2. � ¢¨á¨¬®áâì í¥à£¨© á¯¨®¢ëå ª®¬¯®¥â A ¨

B íªá¨â®®¢ ®â ¯ à ¬¥âà  ®¡¬¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï Gh
¢ ªà¨áâ ««¥ Cd1−xMnxS á x1 = 0.0056 ¤«ï H ⊥ c ¨

¯à¨ T = 2 K. �à¨¢ë¥ — à áç¥â á ¯ à ¬¥âà ¬¨ ¯®¤£®ª¨,
¯à¥¤áâ ¢«¥ë¬¨ ¢ â ¡«. 1, â®çª¨ — íªá¯¥à¨¬¥â: ¯¥à¥-
å®¤ë ¤«ï ªà¨¢ëå 1–4 à §à¥è¥ë ¢ ¯®«ïà¨§ æ¨¨ E ‖ c,
k ‖ H, E ⊥ H, ªàã¦ª¨ — íªá¯¥à¨¬¥â «ìë¥ ¤ ë¥ ¤«ï

íâ®© ¯®«ïà¨§ æ¨¨; ¤«ï ªà¨¢ëå 1, 2, 6, 8 ¢ ¯®«ïà¨§ æ¨¨ —
E ⊥ c, k ‖ H, E ⊥ H — ª¢ ¤à âë; ¤«ï ªà¨¢ëå 3, 4, 5, 7 ¢
¯®«ïà¨§ æ¨¨ — E ⊥ c, k ⊥ H, E ‖ H — âà¥ã£®«ì¨ª¨.

�¨á. 3. � ¢¨á¨¬®áâì í¥à£¨© á¯¨®¢ëå ª®¬¯®¥â A ¨

B íªá¨â®®¢ ®â ¯ à ¬¥âà  ®¡¬¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï Gh
¤«ï H ‖ c ¯à¨ T = 2 K ¢ ªà¨áâ «« å Cd1−xMnxS: a —
x1 = 0.0056; b — x2 = 0.0013. �®çª¨ — íªá¯¥à¨¬¥â: á¢¥-
â«ë¥ ªàã¦ª¨ — σ−, â¥¬ë¥ ªàã¦ª¨ — σ+, ¯®«ïà¨§ æ¨ï
(E ⊥ H); ª¢ ¤à âë — π-¯®«ïà¨§ æ¨ï (E ‖ H). �à¨¢ë¥ —
à áç¥â á ¯ à ¬¥âà ¬¨ ¯®¤£®ª¨, ¯à¨¢¥¤¥ë¥ ¢ â ¡«. 1:
1 — σ−, 2 — σ+, 3 — π-¯®«ïà¨§ æ¨¨.

 ¡«î¤ ¥¬ëå «¨¨© íªá¨â®®£® ®âà ¦¥¨ï ®£à ¨-
ç¨¢ «¨ ¢®§¬®¦®áâì  ¨«ãçè¥£® ¯®¤¡®à . �«ï H ⊥ c
¯à¥¤áª §ë¢ ¥¬ë¥ à áç¥â®¬ ¡«¨§ª® à á¯®«®¦¥ë¥

«¨¨¨, à §à¥è¥ë¥ ¢ ®¤®© ¨ â®© ¦¥ ¯®«ïà¨§ æ¨¨,
ª ª ¯à ¢¨«®, íªá¯¥à¨¬¥â «ì® ¥ à §à¥è «¨áì ¨ ¤«ï
á®¯®áâ ¢«¥¨ï á íªá¯¥à¨¬¥â®¬ ãç¨âë¢ «¨áì à áç¥â-
ë¥ ¢¥à®ïâ®áâ¨ ¯¥à¥å®¤®¢ ¢ à §«¨çëå, ®¤®¢à¥-
¬¥® à §à¥è¥ëå ¯®«ïà¨§ æ¨ïå,   â ª¦¥ è¨à¨ë
 ¡«î¤ ¥¬ëå á®¢®ªã¯ëå «¨¨© ®âà ¦¥¨ï.
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� ¡«¨æ  1. �®ë¥ ¯ à ¬¥âàë ¨ ®¡¬¥ë¥ ª®áâ âë Cd1−xMnxS, ¯®«ãç¥ë¥ ¢ à¥§ã«ìâ â¥ ç¨á«¥®© ¯®¤£®ª¨

à ááç¨â ëå í¥à£¨© ¨  ¡«î¤ ¥¬ëå   íªá¯¥à¨¬¥â¥ â®ç¥ª ¯¥à¥£¨¡  íªá¨â®ëå á¯¥ªâà®¢ ®âà ¦¥¨ï

x ∆1,¬í� ∆2,¬í� ∆3,¬í� Jh, í� Je, í�

x1 = 0.0056 25± 1 30± 3 24± 2 −2.82± 0.2 0.23 ± 0.02
x2 = 0.0013 23± 1 27± 2 21± 1 −4.0 ± 0.3 0.30 ± 0.02
x3 = 0.0002 16± 2 25± 2 21± 1 −0.7 ± 0.3 0.21 ± 0.02

�«¥¤ã¥â ®â¬¥â¨âì, çâ® ¯®«®¦¥¨¥ «¨¨¨ ®âà ¦¥-
¨ï B íªá¨â®  ¢ H = 0 à §«¨ç ¥âáï ¢ ¯®«ïà¨§ -
æ¨ïå E ‖ c ¨ E ⊥ c   ¢¥«¨ç¨ã 0.8 ¬í�. �â®

à §«¨ç¨¥ ¥ ®¯¨áë¢ ¥âáï ¬®¤¥«ìî, ¨á¯®«ì§®¢ ®©
¤«ï à áç¥â . �® ¬®¦¥â ¡ëâì á¢ï§ ® á ¢ãâà¨íª-
á¨â®ë¬ í«¥ªâà®®-¤ëà®çë¬ ®¡¬¥ë¬ ¢§ ¨¬®-
¤¥©áâ¢¨¥¬ [2,16], ª®â®à®¥  ¬¨ ¤«ï ã¯à®é¥¨ï § ¤ -
ç¨ ¢® ¢¨¬ ¨¥ ¥ ¯à¨¨¬ «®áì. �¥®¡å®¤¨¬® â ª¦¥
®â¬¥â¨âì, çâ® ¢ á¨«ã ®â¬¥ç¥ëå ®á®¡¥®áâ¥© ¤®-
áâ¨£ «®áì ¥ ¯®«®¥ á®®â¢¥âáâ¢¨¥ íªá¯¥à¨¬¥â «ìëå

à¥§ã«ìâ â®¢ á à áç¥âë¬¨,   áª®à¥¥ ¥¯à®â¨¢®à¥-
ç¨¢®áâì á®¯®áâ ¢«¥¨ï à áç¥â  á íªá¯¥à¨¬¥â®¬ ¢

¯à¥¤¥« å ¨¬¥îé¨åáï ¯®£à¥è®áâ¥©.

�®¤¡®à ¯ à ¬¥âà®¢ η = Jh/Je ¨ ∆1, ∆2, ∆3

®áãé¥áâ¢«ï«áï ¢ à¥§ã«ìâ â¥ ¯®¤£®ª¨ ¨§¬¥à¥ëå

§ ¢¨á¨¬®áâ¥© ®â ¬ £¨â®£® ¯®«ï ¯®«®¦¥¨© â®ç¥ª

¯¥à¥£¨¡  á¯¥ªâà®¢ íªá¨â®®£® ®âà ¦¥¨ï ª à ááç¨-
â ë¬ ªà¨¢ë¬. �«ï ã¤®¡áâ¢  § ¢¨á¨¬®áâ¨ ®â ¬ £-
¨â®£® ¯®«ï âà áä®à¬¨à®¢ «¨áì ¢ § ¢¨á¨¬®áâ¨ ®â

Gh ¯à¨ ¨§¡à ®¬ ¯®¤£®®ç®¬ ¯ à ¬¥âà¥ η, ª®â®-
àë¥ ¢ ç «¥ á®£« á®¢ë¢ «¨áì á  ¡«î¤ ¥¬ë¬¨ ¢¥«¨-
ç¨ ¬¨ à áé¥¯«¥¨ï «¨¨¨ ®âà ¦¥¨ï A íªá¨â® 

¤«ï H ‖ c ¢ á®®â¢¥âáâ¢ãîé¥¬ ªà¨áâ ««¥,   ¤ «ìè¥
®áãé¥áâ¢«ï«®áì ¢ àì¨à®¢ ¨¥ ¯ à ¬¥âà®¢ ∆1, ∆2,
∆3. �¯â¨¬ «ìë¥ á â®çª¨ §à¥¨ï á®®â¢¥âáâ¢¨ï à á-
ç¥â  íªá¯¥à¨¬¥âã £à ä¨ª¨ ¯®¤®¡ëå § ¢¨á¨¬®áâ¥©

¯à¨¢¥¤¥ë   à¨á. 2, 3. � â ¡«. 1 ¤ ë § ç¥¨ï

¯ à ¬¥âà®¢, á®®â¢¥âáâ¢ãîé¨¥ à áç¥âë¬ ªà¨¢ë¬  

à¨á. 2, 3. �à¨ ¯®¤¡®à¥ ∆1, ∆2, ∆3 á®¡«î¤ «®áì

â ª¦¥ âà¥¡®¢ ¨¥ ¯à ¢¨«ì®£® ®¯¨á ¨ï ¯®«®¦¥¨ï

C íªá¨â®  ¯à¨ H = 0.

�«¥¤ã¥â ®â¬¥â¨âì, çâ®  ¨¡®«¥¥ á¨«ìë¬ ª ç¥-
áâ¢¥ë¬  à£ã¬¥â®¬ ¤«ï ®â¤ ¨ï ¯à¥¤¯®çâ¥¨ï § -
ç¥¨ï¬ ∆1 < ∆2 ï¢«ïîâáï à¥§ã«ìâ âë ¯® à áé¥-
¯«¥¨î B íªá¨â®  ¢ £¥®¬¥âà¨¨ H ‖ c (à¨á. 3),  
¨¬¥®: 1) ®âáãâáâ¢¨¥ ¢¨¤¨¬®£® à áé¥¯«¥¨ï ¬¥¦¤ã
ª®¬¯®¥â ¬¨ σ+ ¨ σ−,  ¡«î¤ ¥¬®¥ ¢ ªà¨áâ «« å á
x = x1, x2; 2) â ª®¥ á¬¥é¥¨¥ ®¤®©  ¡«î¤ ¥¬®©

π-ª®¬¯®¥âë ¢ ªà¨áâ ««¥ á x = x2, çâ® ®  ®ª -
§ë¢ ¥âáï ¢¥è¥© ¯® ®â®è¥¨î ª ¥à áé¥¯«¥ë¬

σ+ ¨ σ−; 3) â ª®¥ ¢§ ¨¬®¥ à á¯®«®¦¥¨¥ ª®¬¯®¥â
σ+ ¨ σ−,  ¡«î¤ ¢è¥¥áï ¢ à ¡®â¥ [4] ¤«ï x = 0.014,
¯à¨ ª®â®à®¬ í¥à£¨ï ª®¬¯®¥âë σ+ ¬¥ìè¥ í¥à£¨¨

ª®¬¯®¥âë σ−. �ª § ë¥ ®á®¡¥®áâ¨ á¯¨®¢ëå

à áé¥¯«¥¨© B íªá¨â®  ¢ ¬ £¨â®¬ ¯®«¥ ¬®£ãâ à¥-
 «¨§®¢ âìáï â®«ìª® ¯à¨ § ª¥ à §®áâ¨ ∆1 −∆2 < 0.

�¡áã¦¤¥¨¥ à¥§ã«ìâ â®¢

� â ¡«. 1 ¯à¨¢¥¤¥ë ¯ à ¬¥âàë ¢ «¥â®© §®ë∆1,
∆2, ∆3, ª®â®àë¥  ¨«ãçè¨¬ ®¡à §®¬ ®¯¨áë¢ îâ à á-
é¥¯«¥¨ï ¬¥¦¤ã ª®¬¯®¥â ¬¨ A, B ¨ C íªá¨â®®£®

á¯¥ªâà  ¯à¨ H = 0 ¨ ¤ îâ ¥®¡å®¤¨¬®¥ á®®â¢¥âáâ¢¨¥
íªá¯¥à¨¬¥â «ìëå à áé¥¯«¥¨© A ¨ B íªá¨â®®¢ ¢

¬ £¨â®¬ ¯®«¥. � á¢ï§¨ á ®â«¨ç¨¥¬ ãª § ëå ¯ -
à ¬¥âà®¢ ¢ «¥â®© §®ë ªà¨áâ ««®¢ Cd1−xMnxS ®â

¨á¯®«ì§ã¥¬ëå ¢ «¨â¥à âãà¥, ¥áâ¥áâ¢¥ë¬ ï¢«ï¥âáï

¢®¯à®á ® ¢®§¬®¦®áâ¨ ®¯¨á ¨ï íªá¯¥à¨¬¥â®¢ [9] ¯®
®¤®®áë¬ ¤¥ä®à¬ æ¨ï¬ ¢ CdS, ¨áå®¤ï ¨§ ¯®«ãç¥-
ëå  ¬¨ §®ëå ¯ à ¬¥âà®¢. � «¨§ ¤ ®£® ¢®¯à®-
á  ¯à®¢¥¤¥  ¬¨   ®á®¢¥ ¤ ëå ¤«ï ªà¨áâ «« 

x = x3. �«ï íâ®© æ¥«¨ ¬ë ¨á¯®«ì§®¢ «¨ ¯à®æ¥¤ã-
àã ç¨á«¥®© ¤¨ £® «¨§ æ¨¨ ¬ âà¨æë ¤¥ä®à¬ æ¨¨,
  «®£¨çãî ¯à¨¬¥¥®© ¢ [9]. � à¥§ã«ìâ â¥, ¨á-
¯®«ì§ãï ¢¥«¨ç¨ë ∆1, ∆2, ∆3 ¤«ï x = x3 ¨§ â ¡«. 1,
ã¤ «®áì ¯®«®áâìî ®¯¨á âì á¬¥é¥¨ï í¥à£¨© A ¨

B íªá¨â®®¢ ¤«ï ¢á¥å ¨á¯®«ì§®¢ ëå ¢ [9]  ¯à -
¢«¥¨© ¯à¨«®¦¥ëå ¤¥ä®à¬æ¨© ¯à¨ íâ¨å § ç¥¨ïå

¯ à ¬¥âà®¢ â ª¦¥ å®à®è®, ª ª ¨ ¯à¨ ¨á¯®«ì§®¢ ëå
¢ [9], §  áç¥â ¥§ ç¨â¥«ì®£® ¨§¬¥¥¨ï ª®áâ â

¤¥ä®à¬ æ¨®®£® ¯®â¥æ¨ « . �¥®¡å®¤¨¬ë¥ ¤«ï â -
ª®£® á®£« á®¢ ¨ï § ç¥¨ï ª®áâ â ¤¥ä®à¬ æ¨®-
®£® ¯®â¥æ¨ «  C∗i ¯à¨¢¥¤¥ë ¢ â ¡«. 2. � ¬ ¦¥

¤«ï áà ¢¥¨ï ¯à¨¢¥¤¥ë á®®â¢¥âáâ¢ãîé¨¥ § ç¥¨ï

Ci ¨§ à ¡®âë [9]. � ª ¢¨¤®, ¢ ¯à¥¤¥« å ¤®¯ãáâ¨¬ëå
¯®£à¥è®áâ¥© ¤«ï íâ¨å ª®áâ â ®¡   ¡®à  § ç¥¨©

¯à¨¥¬«¥¬® ¡«¨§ª¨.
�®£« á® ¯à¨¢¥¤¥ë¬ ¢ â ¡«. 1 ¤ ë¬, ¢ ªà¨-

áâ «« å Cd1−xMnxS  ¡«î¤ ¥âáï â ª¦¥ § ¢¨á¨¬®áâì
¯ à ¬¥âà®¢ ¢ «¥â®© §®ë ∆i ®â á®¤¥à¦ ¨ï ¬ £-
¨â®© ª®¬¯®¥âë x. � ¨¡®«¥¥ ïàª® íâ®â íä-
ä¥ªâ ¢ëà ¦¥ ¢ áà ¢¨â¥«ì® à¥§ª®¬ ã¢¥«¨ç¥¨¨

� ¡«¨æ  2. � à ¬¥âàë ¤¥ä®à¬ æ¨®®£® ¯®â¥æ¨ « ,
¯®«ãç¥ë¥ ¢ à¥§ã«ìâ â¥ ç¨á«¥®© ¯®¤£®ª¨ ª ¯à¨¢¥¤¥-
ë¬ ¢ à ¡®â¥ [9] ¤ ë¬ ¯® ¡ à¨ç¥áª¨¬ á¤¢¨£ ¬ íªá¨â®-
ëå á¯¥ªâà®¢ ®âà ¦¥¨ï

i 1 2 3 4 5 6

C∗i , í� −2.7 −3.8 −1.1 2.6 −1.3 1.2
Ci, í� −2.8 −4.5 −1.3 2.9 −1.5 1.2

�à¨¬¥ç ¨¥. � áç¥â íªá¨â®ëå á¯¥ªâà®¢ ¯à®¢®¤¨«áï ¯à¨ ¯®-
¬®é¨ ¤¨ £® «¨§ æ¨¨ ¬ âà¨æë £ ¬¨«ìâ®¨   á ¨á¯®«ì§®¢ -
¨¥¬ §®ëå ¯ à ¬¥âà®¢ ∆i ¨ Ci ¨§ à ¡®âë [9], «¨¡® ∆i ¨§

â ¡«. 1 ¨ C∗i .
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(  5¬í�) ª®áâ âë ªà¨áâ ««¨ç¥áª®£® ¯®«ï ∆1 ¢

¨â¥à¢ «¥ x3 < x < x2. �à¨ íâ®¬ á®áâ ¢ã á x3

®â¢¥ç ¥â § ç¥¨¥ ∆1, ª®â®à®¥ ¢ áå¥¬¥ �� ¤®«¦®

¡ë«® ¡ë ¡ëâì ¢ë¡à ® ¨ ¤«ï ç¨áâ®£® CdS,   ¤«ï

ªà¨áâ ««  á x = x1 ¢¥«¨ç¨  ∆1 ¢®§à áâ ¥â, ª ª
¨ ¢ ªà¨áâ ««¥ á x = 0.014 [4]. � ª ï § ¢¨á¨¬®áâì

¬®£«  ¡ë ¡ëâì á«¥¤áâ¢¨¥¬ íää¥ªâ  ®á¨â¥«ì–¨®®£®
®¡¬¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¡¨ª¢ ¤à â¨ç®£® ¯® á¯¨ã

¬ £¨â®£® ¨®  ¨ íää¥ªâ¨¢®£® á¯¨  ¤ëàª¨ ¯à¨

¥£® ãç¥â¥ ¢ ¢ëáè¨å ¯®àï¤ª å â¥®à¨¨ ¢®§¬ãé¥¨© [16].
�¬¥áâ¥ á â¥¬ ¢ à ¬ª å ¯®«ãç¥ëå ¤ ëå ¥  ¡«î-
¤ ¥âáï ¯®áâ®ïáâ¢  ¢®§à áâ ¨ï ∆1 á à®áâ®¬ x, çâ®
¢ë§ë¢ ¥â âàã¤®áâ¨ ¢ ¥¯®áà¥¤áâ¢¥®¬ ¯à¨¬¥¥¨¨

â¥®à¨¨ [16] ª ¤ ë¬ à¥§ã«ìâ â ¬.

�®áâ â  ®¡¬¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï Jh, ¯à¨¢¥-
¤¥ ï ¢ â ¡«. 1 ¤«ï x = x1, å®à®è® á®£« áã¥âáï

á ¯®«ãç¥ë¬¨ à ¥¥ § ç¥¨ï¬¨ ¤«ï íâ®£® á®áâ -
¢  [2,3,5,17]; ¤«ï x = x2 ®  ãâ®ç¥  ¯® áà ¢¥¨î

á [1,3,5]. �à¨ íâ®¬ â¥¤¥æ¨ï ¢ ¢®§à áâ ¨¨ Jh á

ã¬¥ìè¥¨¥¬ x, ®â¬¥ç¥ ï ¢ à ¡®â¥ [3] ¨ ¯®«ãç¨¢-
è ï ®¡êïá¥¨¥ ¢ â¥®à¨¨ [18], ¯®¤â¢¥à¦¤ ¥âáï ¤«ï

¤ ëå ¤¢ãå ª®æ¥âà æ¨©. �¥®¦¨¤ ë¬ ®ª § «áï

à¥§ã«ìâ â ¤«ï x3, ¯à¨ ª®â®à®¬ ¢¥«¨ç¨  Jh ®ª § « áì
¥ â®«ìª® ¥ ¢®§à®áè¥©,   áãé¥áâ¢¥® ¬¥ìè¥©,
ç¥¬ ¢ ªà¨áâ «« å á x = x2, x3. �â®  àãè ¥â

ãáâ ®¢«¥ãî à ¥¥ â¥¤¥æ¨î ¢ § ¢¨á¨¬®áâ¨ Jh ®â
x, å®âï ¤«ï áâ®«ì ¬ «ëå x, ª ª x3, ¨áá«¥¤®¢ ¨ï

à ¥¥ ¥ ¯à®¢®¤¨«¨áì.�â¬¥â¨¬, çâ® ¢ ¤àã£®¬ áã«ìä¨-
¤®¬ á®¥¤¨¥¨¨ Zn1−xMnxS â ª¦¥ § ä¨ªá¨à®¢  

§ ¢¨á¨¬®áâì Jh(x) [19], ¥áª®«ìª® ®â«¨ç îé ïáï ®â

ãáâ ®¢«¥®£® à ¥¥ ¤«ï á«ãç ï Cd1−xMnxS. � [19]
 ¡«î¤ «áï à®áâ ¢¥«¨ç¨ë Jh ¢ ¨â¥à¢ «¥ § ç¥¨©
x = 0.001−0.01. �®§¬®¦®, çâ® ¤«ï ®¡êïá¥¨ï ®¡ -
àã¦¨¢è¨åáï ¤«ï á«ãç ï x = x3 ®¢ëå ®á®¡¥®áâ¥©

¢ § ¢¨á¨¬®áâ¨ Jh = Jh(x) ¯®âà¥¡ã¥âáï ¤ «ì¥©è ï

¬®¤¨ä¨ª æ¨ï â¥®à¨¨ [18]. �«ìâ¥à â¨¢®© ®áâ îâáï

¢®§¬®¦ë¥ ®á®¡¥®áâ¨ «¥£¨à®¢ ¨ï ªà¨áâ ««  ¨®-
 ¬¨ Mn ¯à¨ ¢ëà é¨¢ ¨¨ ¨§ £ §®¢®© ä §ë.

� ª«îç¥¨¥

�  áâ®ïé¥© à ¡®â¥ ¯®«ãç¥®, çâ® ¢ «¥âë¥ ¯®¤-
§®ë A ¨ C ªà¨áâ ««  Cd1−xMnxS ¤«ï ¢á¥å ¨áá«¥-
¤®¢ ëå x ä®à¬¨àãîâáï ¨§ §®ë Γ5 ¢ à¥§ã«ìâ â¥

¥¥ á¯¨-®à¡¨â «ì®£® à áé¥¯«¥¨ï, ª ª íâ® ¯à¥¤¯®-
« £ «®áì ¢ áå¥¬¥ £¥¥§¨á  §® �®¬ á  ¨ �®¯ä¨«¤  [7].
�®áª®«ìªã ¢ ¡®«ìè¨áâ¢¥ à ¡®â ®¯â¨ç¥áª¨¥ á¢®©áâ¢ 

CdS ®¯¨áë¢ «¨áì ¨áå®¤ï ¨§  ¡®à  ¯ à ¬¥âà®¢ ∆i,
®â¢¥ç îé¨å áå¥¬¥ à áé¥¯«¥¨ï �¨à¬   [6], ¨â¥à-
¯à¥â æ¨ï àï¤  ¯®«ãç¥ëå à ¥¥ à¥§ã«ìâ â®¢, ¢®§-
¬®¦®, ¯®âà¥¡ã¥â ¯¥à¥á¬®âà .

�®«ãç¥ë ¤ ë¥ ®¡ ¨§¬¥¥¨¨ å à ªâ¥à  § ¢¨á¨-
¬®áâ¨ |Jh(x)| ¢ ®¡« áâ¨ ¯à¥¤¥«ì® ¬ «ëå x. � íâ®©

¦¥ ®¡« áâ¨ ®¡ àã¦¥  áãé¥áâ¢¥ ï § ¢¨á¨¬®áâì

®â x ¯ à ¬¥âà  ªà¨áâ ««¨ç¥áª®£® ¯®«ï ∆1. �«ï

¯à¨¢«¥ç¥¨ï â¥®à¥â¨ç¥áª¨å ¬®¤¥«¥©, â ª¨¬ ®¡à §®¬,

¯à¥¤áâ ¢«ï¥âáï ¢ ¦ë¬ ¤ «ì¥©è¥¥ ¨áá«¥¤®¢ ¨¥

íâ¨å íää¥ªâ®¢ ¢ ¨â¥à¢ «¥ ª®æ¥âà æ¨© ¬ £¨â®©

ª®¬¯®¥âë 0.0002 < x < 0.0015.

�¢â®àë ¡« £®¤ àë �.�. �ã¡ à¥¢ã §  ¯à¥¤®áâ -
¢«¥ë¥ ªà¨áâ ««ë á x1 ¨ x2 ¨ �.�. �¥ª àî § 

¢ëà é¥ë© ªà¨áâ «« á x3.
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Abstract Magnetoreflectivity spectra of Cd1−xMnxS crys-

tals with x = 0.056, 0.0013, 0.0002 at T = 2 K in magnetic

field H up to 3.5 T for both H ⊥ c and H ‖ c, c being

the hexagonal crystal axis, have been studied. Reliable spin

splitting B-exciton line has been first found in Cd1−xMnxS

using H ⊥ c geometry. Crystal-field and spin-orbital splitting

parameters ∆1, ∆2, ∆3 as wll as exchange constants Je, Jh
were obtained from the comparison of experimental data (for

both H ⊥ c and H ‖ c geometries) with theoretical results

for the mean exchange field approximation. From the analysis

follows that the main spectra peculiarities can be described

only on condition that ∆1 − ∆2 < 0 for all Cd1−xMnxS

crystals studied.
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