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Of ØÁÊÂÊÊ ÊÂÁÏÊÎÊÀ

²ÉÎÖÁ¿ÙÂÊÓÎÙ ÎÇ¾ã
Ÿ¡

1800 ´ÎÁÂÏÁÆÎÂÁÃæÊÏÇ¿Ù(CM) [1,2,3] ÊÍ½ÓÁÂ½½ËØÁ½¾ÊÏÇÈÓÎË½È
ö¿Ç¾ÇÂÎÁÆÂãÀÌÁÓÎ½ÕÃË¿ÃÇÎÓÃËÇÓÙ¾ÁÖÓÍÇõÂÊÈÎÇÊÆ½ÇÈ.ÔÏÂÁÉÊ,ËÊØ¾ÊâÂÊ
´æ ÂÇÃË¿ÃÇÎÓÃÊÉÊÂÌÁÎÇ¿ÙÂÊÈÎÇÊÆ½ÇÈ,a ÃË¿ÃÇÎÓÃÂ½ØÉÊöÂÇÆåÇÎ½ÌÇÓÉ½¾
ÍÆÇÏÇ¿Ê¾ÅÊ¿ÇÇÊÅäÇÈÎÇÊÆ½½.ÐÇ¿Ê ÎÊ¾, ÌÎÊ ´æ ÇÓÎÙÓËÊ½ÍÆÊÅ¿Ç¾ã,
ÂÁÍÆ½¾ÇÆ¾ÊÏÇ¿½ÇÓÎÙ18 ÓËÊÅÊÏÂãÀÍÁÆÁ¾ÇÎÆÊË,ÉÊÎÊÆãÇÊÍÆÇÏÇ¿ÃðÎÓÃ
ÎÊ¿ÙÉÊ öÉÓÍÇÆ½¾ÇÂÎÁ¿ÙÂÊ.°ÓÎÙ ÏÆÖå½ÇÍÆÊÅ¿Ç¾ã:ÂÇÍÊÂÃÎÂÊÇ
ÊåÆÁÂ½ÌÇÂ½Ç¾ÊÏÇ¿½ÎÆÇ¾Ã×ÇÆ¾½ÊÂÂã¾½ÍÊÉÊ¿ÇÂ½Ã¾½½¿½ÂÇÊÅ÷ÃÓÂ½¾ÁÃ
ÆÁØÂ½ÕÁ¾ÁÓÓÁÀ×ÇÆ¾½ÊÂÊË.

¼ÓÍÇõÂÊÓÎÙ́æ ÏÊÉÁØãËÁÇÎÓÃÂÁÊÓÂÊËÇ×ÇÂÊ¾ÇÂÊ¿Êå½½ÉÉ¾
(µÁÅ½ÅÊ-µÊÅÁÃõ½-æÁÓÉÁËÁ)¾ÁÎÆ½Õã, ÂÁÆÖõÇÂ½ÈÆÇÏÉ½ÀÆÁÓÍÁÏÊË.
æÁÎÆ½ÕÁ ÍÁÆÁ¾ÇÎÆ½ØÖÇÎËØÁ½¾ÊÏÇÈÓÎË½ÇÉËÁÆÉÊËØÁÆÃâÇÂÂã¾½
ÎÊÉÁ¾½.æÁÎÆ½ÕÁ ÇÏ½ÂÓÎËÇÂÂãÈ½ÓÎÊÌÂ½É́± ÂÁÆÖõÇÂ½È,ÍÊöÎÊ¾Ö
ÎÊÌÂÊÇÊÍÆÇÏÇ¿ÇÂ½Çö¿Ç¾ÇÂÎÊËµµæ ËÁâÂÊÏ¿Ã ½ØÖÌÇÂ½Ã´± ÂÁÆÖõÁðä½À
×ÇÂÊ¾ÇÂÊË.

¤ÍÇÆËãḈ± ÂÁÆÖõÁðä½Çö××ÇÉÎã Åã¿½ÊÅÂÁÆÖâÇÂãÆÁÓÍÁÏÁÀÉ
¾ÇØÊÂÊË[4]. æÂÊâÇÓÎËẾ± ÂÁÆÖõÁðä½Àö××ÇÉÎÊËÊÅÂÁÆÖâÇÂãÎÁÉâÇË
ÆÁÓÍÁÏÁÀ.

ÔÓÊÅÊÇ¾ÇÓÎÊ ×½Ø½ÉÇ ¾ÇØÊÂÊËØÁÂ½¾ÁðÎÆÇÏÉ½Ç ÆÁÓÍÁÏã.
±ÇÏÉ½Ç¤ ÆÁÓÍÁÏã½ÂÎÇÆÇÓÂãÎÇ¾,ÌÎÊ Ë´æ ÍÊÃË¿ÃðÎÓÃÎÊ¿ÙÉÊ ÍÇÎ¿ÇËÊ¾
ÍÆ½Å¿½âÇÂ½½(ÍÇÎ¿ÇËãÀÏ½ÁåÆÁ¾¾ÁÀ)¶ ç»¶ ÆÁÓÍÁÏãÍÊÏÁË¿ÇÂã.ôÊÏÁË¿ÇÂ½Ç
ÍÆÊ½ÓÀÊÏ½ÎØÁÓÌÇÎÅÊ¿Ùõ½À¾ÁÓÓÉÁ¿½ÅÆÊËÊÌÂãÀÅÊØÊÂÊË,ÎÁÉÉÁÉÊÂ½ÏÁðÎ
ËÉ¿ÁÏ1/mw 1/m, . ±ÇÏÉ½ÇÆÁÓÍÁÏã ÓÎÁÂÏÁÆÎÂÊÈ¾ÊÏÇ¿½½¾ÇðÎ
ÊÎÂÊÓ½ÎÇ¿ÙÂÊ¾Á¿ãÇõ½Æ½Âã,ÊÏÂÁÉÊË ÇÇÆÁÓõ½ÆÇÂ½ÃÀÆÇÏÉ½ÇÆÁÓÍÁÏã
¾ÊåÖÎÍÊ¿ÖÌÁÎÙËÉ¿ÁÏãÓÆÁËÂ½¾ãÇÓÊËÉ¿ÁÏÊ¾́æ ÏÁâÇ ÍÆ½¾ÁÓÓÁÀ³Ô¤óî
ÌÁÓÎ½ÕË ÂÇÓÉÊ¿ÙÉÊÓÊÎ Äö¤. ´¿ÇÏÊËÁÎÇ¿ÙÂÊ,½Ø¾ÇÆÇÂ½ÃÆÁØ¿½ÌÂãÀ
ÀÁÆÁÉÎÇÆ½ÓÎ½ÉÆÇÏÉ½ÀÆÁÓÍÁÏÊËÂÇÎÆ½Ë½Á¿ÙÂã¾ÊÅÆÁØÊ¾¾ÊåÖÎÎÇÓÎ½ÆÊËÁÎÙ
ÓÊÓÎÊÃÎÇ¿ÙÂÊÓÎÙ´ÎÁÂÏÁÆÎÂÊÈ æÊÏÇ¿½. »ÁÉ, ½Ø¾ÇÆÇÂÂÁÃõ½Æ½ÂÁ
½ÂÉ¿ðØ½ËÂÊåÊÆÁÓÍÁÏÁ,ÉÊÎÊÆÁÃÂÁÀÊÏ½ÎÓÃ ÀÊÆÊõÇ¾ÓÊå¿ÁÓ½½Ó
ÍÆÇÏÓÉÁØÁÂ½Ç¾ÓÎÁÂÏÁÆÎÂÊÈ¾ÊÏÇ¿½,ÖâÇ ½åÆÁÇÎËÁâÂÖð ÆÊ¿Ù
×ÇÂÊ¾ÇÂÊ¿Êå½½Ó¿ÁÅãÀÆÁÓÍÁÏÊË,ÂÁ¿ÁåÁÃÓÎÆÊå½ÇÊåÆÁÂ½ÌÇÂ½ÃÂÁÂÁ½ÅÊ¿ÇÇ
ÍÊÍÖ¿ÃÆÂãÇ¾ÊÏÇ¿½-ÂÊËÊÈ×½Ø½É½".

¶ÓÓ¿ÇÏÊËÁÂ½ÃÓ¿ÁÅãÀÆÁÓÍÁÏÊË,ÓÊÏÇÆâÁä½Àb-ÉËÁÆÉ,ÏÁðÎ
ËÊØ¾ÊâÂÊÓÎÙÏ¿Ã ½ØÖÌÇÂ½Ã´± ÂÁÆÖõÇÂ½È½ ö¿Ç¾ÇÂÎÊË¾ÁÎÆ½Õãµµæ.

»ÁÉ ÉÁÉÉÊÂÓÎÁÂÎÁÓËÃØ½Ó½¿ÙÂÊåÊËØÁ½¾ÊÏÇÈÓÎË½Ã¾Á¿ÁÍÆ½
¾ÁÓõÎÁÅÁÀöÂÇÆå½ÈÆÁËÂãÀ¾ÁÓÓÇb-ÉËÁÆÉÁ(a (m,)=0.215),¾ÊâÂÊ Ó
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ÅÊ¿ÙõÊÈ»Ôº³Ô´»øï ½ÓÍÊ¿ÙØÊËÁÎÙÍÇÆÎÖÆÅÁÎ½ËÂÖðµîÐ ÐÑÒ ÍÆÇÏÓÉÁØÁÂ½Ã
ÍÁÆÎÊÂÂãÀb ÆÁÓÍÁÏÊË.Ð¿Ã ÊÕÇÂÉ½ÆÁÓÍÁÏÊËÂÖâÂÊØÂÁÎÙ×ÊÆ¾×ÁÉÎÊÆã,
ÉÊÎÊÆãÇÊÍÆÇÏÇ¿ÃðÎÓÃÂÁÊÓÂÊËÇ×½Ø½É½ÅÊ¿Ùõ½ÀÆÁÓÓÎÊÃÂ½ÈÂÇ¾ÊåÖÎ
ÅãÎÙ ÊÍÆÇÏÇ¿ÇÂãÍÇÆÎÖÆÅÁÎ½ËÂã¾½¾ÇÎÊÏÁ¾½.Ð¿Ã ËãÌ½Ó¿ÇÂ½Ã×ÊÆ¾-
×ÁÉÎÊÆÊËÂÖâÂÊ ½ÓÍÊ¿ÙØÊËÁÎÙÏÊÍÊ¿Â½ÎÇ¿ÙÂãÇ¾ÇÎÊÏã. ÔÏ½Â ½ØÎÁÉ½À
¾ÇÎÊÏÊË ö××ÇÉÎ½ËÂÁÃÎÇÊÆ½ÃÎÃâÇ¿ãÀÉËÁÆÉÊË(HQET -- HeavyQuark
EffectiveTheory), ÊÓÂÊËÇÉÊÎÊÆÊÈ¿Çâ½ÎTOT ×ÁÉÎ, ÌÎÊ ¾ÁÓÓÁb-ÉËÁÆÉÁmb

ÂÁ¾ÂÊåÊÅÊ¿ÙõÇÀÁÆÁÉÎÇÆÂÊåÊ¾ÁÓõÎÁÅÁµîÐ A.
¤ ÆÁÅÊÎÇÆÁÓÓ¾ÁÎÆ½ËÁÇÎÓÃ½ÂÉ¿ðØ½ËÂãÈÆÁÓÍÁÏ ¾ÇØÊÂÊËÆÁ¾ÉÁÀ

´æ. ³Á ÉËÁÆÉÊËÊ¾ÖÆÊËÂÇöÎÊÎ ÆÁÓÍÁÏÍÊÃË¿ÃÇÎÓÃ ÊÏÂÊÍÇÎ¿ÇËÊ¾
ÍÆ½Å¿½âÇÂ½½¤ ÍÆÊÕÇÓÓÇFCNC. îÊÆÊõÊ ½ØËÇÓÎÂÊ,ÌÎÊ ½ÂÉ¿ðØ½ËÂãÇ
ÆÁÓÍÁÏã½¾ÇðÎÅÊ¿ÙõÖðÎÇÊÆÇÎ½ÌÇÓÉÖðØÂÁÌ½¾ÊÓÎÙ,ÌÇ¾ öÉÓÉ¿ðØ½ËÂãÇ,
ÎÁÉÉÁÉÂÇÍÇÆÎÖÆÅÁÎ½ËÂãÇö××ÇÉÎã ½åÆÁðÎÓÊÍÊÏÌ½ÂÇÂÂÖðÆÊ¿Ù.

ùÇ¿Ù Ï½ÓÓÇÆÎÁÕ½ÊÂÂÊÈ ÆÁÅÊ

Ë ¶ÓÓ¿ÇÏÊËÁÂ½ÇËÉ¿ÁÏÁö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊÊÍÇÆÁÎÊÆÁú,
¤ ØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁÊÅäÖð õ½Æ½ÂÖÆÁÓÍÁÏÁ
¤ > Xy.
º½Ó¿ÇÂÂÊÇËãÌ½Ó¿ÇÂ½ÇËÉ¿ÁÏÁö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊ

ÊÍÇÆÁÎÊÆÁÊÅäÖðõ½Æ½ÂÖÆÁÓÍÁÏÁ¤ ÓÖÌÇÎÊ¾¾ÁÓÓ½ËÂÊåÊ

Ó-ÉËÁÆÉÁ.
ôÊ¿ÖÌÇÂ½ÇÁÂÁ¿½Î½ÌÇÓÉÊåÊËãÆÁâÇÂ½ÃÏ¿Ã ÓÍÇÉÎÆÁöÂÇÆå½½×ÊÎÊÂÁ

ÆÁÓÍÁÏÁ¤ - Ó ÖÌÇÎÊ¾¾ÁÓÓ½ËÂÊåÊÓ-ÉËÁÆÉÁ.

¶ÓÓ¿ÇÏÊËÁÂ½ÇËÉ¿ÁÏÁ ÍÇÎÇ¿Ù Ó-ÉËÁÆÉÁ¤ ½ÂÎÇÆ×ÇÆÇÂÕ½ð
ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊú, ÀÆÊ¾Ê¾ÁåÂ½ÎÂÊåÊ Ï½ÍÊ¿ÙÂãÀ

ÊÍÇÆÁÎÊÆÊËÏ¿Ã ÍÁÆÕ½Á¿ÙÂÊÈõ½Æ½Âã½ÂÉ¿ðØ½ËÂÊåÊ¤ - Xsy

ÆÁÓÍÁÏÁÍÊÆÃÏÉÇo(a?).
ôÊ¿ÖÌÇÂ½ÇØÁË½Ó½¾ÊÓÎ½ÉÊÂÓÎÁÂÎãÍÇÆÇÂÊÆ¾½ÆÊËÉ½ËÊ¿ÂÊËÊÈ
×ÖÂÉÕ½½ÎÃâÇ¿ÊåÊÉËÁÆÉÁÉËÁÂÎÊËÊÈÀÆÊ¾ÊÏ½ÂÁ¾½ÉÇÊÎ ¾ÁÓÓãÓ-

ÉËÁÆÉÁËÍÊÆÃÏÉÇ0(a?).

³ÁÖÌÂÁÃ ÂÊË½ØÂÁ

¤ÍÇÆËãÇÅã¿ ËãÌ½Ó¿ÇÂËÉ¿ÁÏ ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊ

ÊÍÇÆÁÎÊÆÁú, ØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁ¤ ÊÅäÖðõ½Æ½ÂÖ

ÆÁÓÍÁÏÁ¤ >> 0(a?).ôÊ¿ÖÌÇÂÂÊÇÁÂÁ¿½Î½ÌÇÓÉÊÇËãÆÁâÇÂ½Ç

Ï¿Ã öÎÊåÊËÉ¿ÁÏÁÍÊÏÎËÇÆâÏÇÂÊÌ½Ó¿ÇÂÂã¾ØÂÁÌÇÂ½Ç¾,ÍÊ¿ÖÌÇÂÂã¾
ÊÎÏÇ¿ÙÂÊ.
ôÊ¿ÖÌÇÂÂãÇ Ì½Ó¿ÇÂÂãÇ ØÂÁÌÇÂ½ÃËÉ¿ÁÏÁö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊ
Ï½ÍÊ¿ÙÂÊåÊÊÍÇÆÁÎÊÆÁØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁËÊÅäÖð

ØÊÂÂÇõ½Æ½ÂÖÆÁÓÍÁÏÁ¤ - > ÓÊå¿ÁÓÖðÎÓÃÓÆÁÂÇÇÍÆÊËÇÏÇÂÂã¾½

ÊÕÇÂÉÁ¾½.
ôÊ¿ÖÌÇÂÊÁÂÁ¿½Î½ÌÇÓÉÊÇËãÆÁâÇÂ½ÇÏ¿Ã ÓÍÇÉÎÆÁöÂÇÆå½½×ÊÎÊÂÁ

ÆÁÓÍÁÏÁ¤ -- ÓÖÌÇÎÊ¾¾ÁÓÓ½ËÂÊåÊÓ-ÉËÁÆÉÁ.
¶ÓÓ¿ÇÏÊËÁÂ ËÉ¿ÁÏ ÍÇÎÇ¿Ù Ó-ÉËÁÆÉÁ ½ÂÎÇÆ×ÇÆÇÂÕ½ð

ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊú, ÀÆÊ¾Ê¾ÁåÂ½ÎÂÊåÊ0.08 Ï½ÍÊ¿ÙÂãÀ

ÊÍÇÆÁÎÊÆÊËÏ¿Ã ÍÁÆÕ½Á¿ÙÂÊÈõ½Æ½Âã½ÂÉ¿ðØ½ËÂÊåÊ¤ - >Xsy

ÆÁÓÍÁÏÁÍÊÆÃÏÉÇ0(4?).

ôÆÁÉÎ½ÌÇÓÉÁÃ ÕÇÂÂÊÓÎÙ ÆÁÅ

ôÊ¿ÖÌÇÂÂãÇÆÇØÖ¿ÙÎÁÎãËÉ¿ÁÏÁö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊ

ÊÍÇÆÁÎÊÆÁØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁÊÅäÖð õ½Æ½ÂÖÆÁÓÍÁÏÁ
¤ -- ÍÊÆÃÏÉÇ0(4?) ÃË¿ÃðÎÓÃÂÁ½ÅÊ¿ÇÇ»Ôº³óæ¶ ÎÇÊÆÇÎ½ÌÇÓÉ½¾½

ÊÕÇÂÉÁ¾½öÎ½À ËÇ¿½Ì½Â ¾ÊåÖÎÅãÎÙ ½ÓÍÊ¿ÙØÊËÁÂãÏ¿Ã ÓÆÁËÂÇÂ½ÃÓ
öÉÓÍÇÆ½¾ÇÂÎÁ¿ÙÂã¾½ÏÁÂÂã¾½.»ÁÉ½¾ÊÅÆÁØÊ¾¾ÊâÂÊÅÖÏÇÎ ÍÆÊËÇÆÃÎÙ
ÓÊÓÎÊÃÎÇ¿ÙÂÊÓÎÙÓÎÁÂÏÁÆÎÂÊÈ¾ÊÏÇ¿½½¿½ÍÊ¿ÖÌÁÎÙÂÊËãÇÊåÆÁÂ½ÌÇÂ½ÃÂÁÇÇ

ÆÁÓõ½ÆÇÂ½Ã(ÂÁÍÆ½¾ÇÆÓÖÍÇÆÓ½¾¾ÇÎÆ½ÌÂãÇÎÇÊÆ½½).

´¿ÇÏÖÇÎÊÎ¾ÇÎ½ÎÙ,ÌÎÊ ÊÓËÊÇÂÂãÇ¾ÇÎÊÏã Ï¿Ã ËãÌ½Ó¿ÇÂ½Ã0(a?)
ÍÊÍÆÁËÊÉÏÁðä½À ËÉ¿ÁÏ ÆÁÓÍÁÏ¤ ¾ÊåÖÎÅãÎÙ ÍÊ¿ÇØÂãÏ¿Ã

ÍÆÊËÇÏÇÂ½ÃÍÊÏÊÅÂãÀ ÆÁÓÌÇÎÊË½Ï¿Ã ÏÆÖå½ÀÆÁÓÍÁÏÊË.
ôÊ¿ÖÌÇÂÂãÇÆÇØÖ¿ÙÎÁÎãÏ¿Ã ÊÅäÇÈõ½Æ½ÂãÆÁÓÍÁÏÁ½ÓÍÇÉÎÆÁ

öÂÇÆå½½×ÊÎÊÂÁÆÁÓÍÁÏÁ¤ -- Xsy ¾ÊåÖÎÅãÎÙ ÂÇÍÊÓÆÇÏÓÎËÇÂÂÊÍÆÊËÇÆÇÂã

öÉÓÍÇÆ½¾ÇÂÎÁ¿ÙÂÊ.
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³ÁÖÌÂãÇ ÍÊ¿ÊâÇÂ½Ã. ËãÂÊÓ½¾ãÇÂÁ ØÁä½ÎÖ

³Á ÊÓÂÊËÇËãÌ½Ó¿ÇÂ½ÃËÉ¿ÁÏÁö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊÊÍÇÆÁÎÊÆÁ
ú, ØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁËÊÅäÖð õ½Æ½ÂÖÆÁÓÍÁÏÁ
¤ > X,Y, ÍÊ¿ÖÌÇÂÊ ÁÂÁ¿½Î½ÌÇÓÉÊÇËãÆÁâÇÂ½ÇÏ¿Ã Ó ËÉ¿ÁÏÁ

ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊÊÍÇÆÁÎÊÆÁú, ØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãC-

ÉËÁÆÉÁ.
±ÁÓÓÌ½ÎÁÂÂãÇ Ì½Ó¿ÇÂÂãÇ ØÂÁÌÇÂ½ÃËÉ¿ÁÏÁ ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊ
Ï½ÍÊ¿ÙÂÊåÊÊÍÇÆÁÎÊÆÁËÊÅäÖð õ½Æ½ÂÖÆÁÓÍÁÏÁ¤ - ÍÊ¿ÖÌÇÂÂãÇ
ÓÖÌÇÎÊ¾ ¾ÁÓÓ½ËÂÊåÊÓ-ÉËÁÆÉÁ.±ÇØÖ¿ÙÎÁÎãÍÊÏÎËÇÆÏ½¿½ÍÊ¿ÖÌÇÂÂÊÇ
ÁÂÁ¿½Î½ÌÇÓÉÊÇØÂÁÌÇÂ½Ç.ôÊ¿ÖÌÇÂÂãÇÌ½Ó¿ÇÂÂãÇØÂÁÌÇÂ½ÃÏ¿Ã ËÉ¿ÁÏÁ
ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊÊÍÇÆÁÎÊÆÁ¤ ØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãÓ-
ÉËÁÆÉÁ ÊÅäÖð õ½Æ½ÂÖÆÁÓÍÁÏÁ¤ ÏÖ ÓÊå¿ÁÓÖðÎÓÃÓ ÆÁÂÇÇ
ÍÆÊËÇÏÇÂÂã¾½ÊÕÇÂÉÁ¾½.
²ÂÁ¿½Î½ÌÇÓÉÊÇËãÆÁâÇÂ½ÇÏ¿Ã ÓÍÇÉÎÆÁöÂÇÆå½½×ÊÎÊÂÁ ÆÁÓÍÁÏÁ
¤ Xsy ÍÊ¿ÖÌÇÂÂÊÇÓÖÌÇÎÊ¾¾ÁÓÓ½ËÂÊåÊÓ-ÉËÁÆÉÁ.
¶ÓÓ¿ÇÏÊËÁÂ½ÇËÉ¿ÁÏÁ ÍÇÎÇ¿Ù Ó-ÉËÁÆÉÁ ½ÂÎÇÆ×ÇÆÇÂÕ½ð
ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊú, ÀÆÊ¾Ê¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂãÀÊÍÇÆÁÎÊÆÊË
Ï¿Ã ÍÁÆÕ½Á¿ÙÂÊÈõ½Æ½Âã½ÂÉ¿ðØ½ËÂÊåÊ¤ - ÆÁÓÍÁÏÁ¤ ÍÊÆÃÏÉÇ

0(4?).
ÔÕÇÂÉÁØÁË½Ó½¾ÊÓÎ½ÉÊÂÓÎÁÂÎãÍÇÆÇÂÊÆ¾½ÆÊËÉ½ËÊ¿ÂÊËÊÈ×ÖÂÉÕ½½
ÎÃâÇ¿ÊåÊÉËÁÆÉÁÉËÁÂÎÊËÊÈÀÆÊ¾ÊÏ½ÂÁ¾½ÉÇÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁ¤

ÍÊÆÃÏÉÇ0(a?).ôÊ¿ÖÌÇÂÂÁÃÊÕÇÂÉÁÓÅÊ¿ÙõÊÈÎÊÌÂÊÓÎÙðÓÊå¿ÁÓÖÇÎÓÃ

ÓÓÊÊÎËÇÎÓÎËÖðä½¾ÁÂÁ¿½Î½ÌÇÓÉ½¾ËãÆÁâÇÂ½Ç¾.

²ÍÆÊÅÁÕ½Ã ÆÁÅÊÎã

ÔÓÂÊËÂãÇÆÇØÖ¿ÙÎÁÎãÏ½ÓÓÇÆÎÁÕ½ÊÂÂÊÈÆÁÅÊÎãÏÊÉ¿ÁÏãËÁ¿½ÓÙÂÁ
ÂÁÖÌÂãÀÓÇ¾½ÂÁÆÁÀ¤ °ÆÇËÁÂÓÉÊ¾×½Ø½ÌÇÓÉÊ¾½ÂÓÎ½ÎÖÎÇ.

½ÂÏÊÏÊÍ
ÌÇõÊÊ

ôÖÅ¿½ÉÁÕ½½
ËÂÊÎÊ×

ôÊ ÎÇ¾ÇÏ½ÓÓÇÆÎÁÕ½ÊÂÂÊÈÆÁÅÊÎãÊÍÖÅ¿½ÉÊËÁÂã3 ÂÁÖÌÂãÇÆÁÅÊÎã,
ÓÍ½ÓÊÉÉÊÎÊÆãÀÍÆ½ËÊÏ½ÎÓÃÉÊÂÕÇÁËÎÊÆÇ×ÇÆÁÎÁ.
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´ÎÆÖÉÎÖÆÁ Ï½ÓÓÇÆÎÁÕ½½

Ð½ÓÓÇÆÎÁÕ½ÃÓÊÓÎÊ½Î½ØËËÇÏÇÂ½Ã,ÌÇÎãÆÇÀå¿ÁË,ØÁÉ¿ðÌÇÂ½Ã
ÓÍ½ÓÉÁ¿½ÎÇÆÁÎÖÆã½Ø130ÂÁ½¾ÇÂÊËÁÂ½È.ÔÅä½ÈÊÅ÷Ç¾ÆÁÅÊÎãÓÊÓÎÁË¿ÃÇÎ
93 ÓÎÆÁÂ½ÕÍÇÌÁÎÂÊåÊÎÇÉÓÎÁ½ËÉ¿ðÌÁÇÎ12 Æ½ÓÖÂÉÊË.

´ÊÏÇÆâÁÂ½ÇÆÁÅÊÎã

¤Ê ËËÇÏÇÂ½½ÊÅÊÓÂÊËÁÂÁÁÉÎÖÁ¿ÙÂÊÓÎÙÎÇ¾ã, ½Ø¿ÊâÇÂã
ÍÆÁÉÎ½ÌÇÓÉÁÃÕÇÂÂÊÓÎÙÉÆÁÎÉÊÇÓÊÏÇÆâÁÂ½ÇÆÁÅÊÎã.

ÊÊ¾½ ¤ÍÇÆËÊÈå¿ÁËÇÏÇ¿ÁÇÎÓÃÊÅØÊÆÎÇ¾,ØÁÎÆÊÂÖÎãÀÏ½ÓÓÇÆÎÁÕ½½,
ÍÆ½ËÊÏÃÎÓÃ¾ÇÎÊÏã ÓÊÊÎËÇÎÓÎËÖðä½Ç×ÊÆ¾Ö¿ã,½ ÉÊÎÊÆãÇÅÖÏÖÎ
½ÓÍÊ¿ÙØÊËÁÂã¤ Ó¿ÇÏÖðä½Àå¿ÁËÁÀ.

.881.1-1.4ÍÊÓËÃäÇÂãÍÆÊÕÇÓÓÁ¾½Ø¾ÇÂÃðä½¾ÁÆÊ¾ÁÎÂÇÈÎÆÁ¿ÙÂã¾
ÎÊÉÊ¾(FCNC).FCNC ÍÆÊÕÇÓÓãÍÊÃË¿ÃðÎÓÃÎÊ¿ÙÉÊ ÊÏÂÊ- ½¿½ÅÊ¿ÇÇ
ÍÇÎ¿ÇËãÀÍÆ½Å¿½âÇÂ½ÃÀÍÊöÎÊ¾ÖÍÊÏÁË¿ÇÂã ´æ. ôÆ½ËÊÏÃÎÓÃÍÆ½¾ÇÆã
FCNCÆÁÓÍÁÏÊË,ÂÁÍÆ½¾ÇÆÏ½ÁåÆÁ¾¾ã,ÏÁðä½Ç ËÉ¿ÁÏ¤ ÆÁÓÍÁÏb- sY

Â½ØõÇ¾ÍÊÆÃÏÉÇË´æ. ôÆ½ËÊÏ½ÎÓÃÎÁÉâÇÏÇÎÁ¿ÙÂÊÇÆÁÓÓ¾ÊÎÆÇÂ½ÇÆÇÏÉ½À¤

ÆÁÓÍÁÏÊËÂÁÍÆ½¾ÇÆÇÆÁÓÍÁÏÁ sY. ±ÁÓÓ¾ÊÎÆÇÂ½ÇÍÆÊËÊÏ½ÎÓÃ »Ôºµ¶

ØÆÇÂ½Ãö××ÇÉÎ½ËÂÊåÊÄÁ¾½¿ÙÎÊÂ½ÁÂÁ.±ÁÓÓ¾ÁÎÆ½ËÁðÎÓÃµîÐ ÍÊÍÆÁËÉ½
ÍÊÉÁØãËÁÇÎÓÃ,ÌÎÊ µîÐ ÍÊÍÆÁËÉ½ØÁÓÌÇÎÊÅ¾ÇÂÁå¿ðÊÂÁ¾½½åÆÁðÎËÁâÂÖð
ÆÊ¿ÙÍÆ½½ÓÓ¿ÇÏÊËÁÂ½ÃÀÓ¿ÁÅãÀÆÁÓÍÁÏÊË½Ø-ØÁËÊØÂ½ÉÂÊËÇÂ½ÃÅÊ¿Ùõ½À
¿ÊåÁÆ½×¾ÊË1n(u/Mw), åÏÇ½ -ÀÁÆÁÉÎÇÆÂÁÃöÂÇÆå½ÃÏ¿Ã ÏÁÂÂÊåÊÆÁÓÍÁÏÁ
(Ï¿Ã ÆÁÓÍÁÏÊË ¾ÇØÊÂÊË mb ). æÊÎ½Ë½ÆÖÇÎÓÃÂÇÊÅÀÊÏ½¾ÊÓÎÙ

ÆÁÓÓ¾ÊÎÆÇÂ½ÃÓ¿ÁÅãÀÆÁÓÍÁÏÊËÆÁ¾ÉÁÀö××ÇÉÎ½ËÂÊÈÎÇÊÆ½½Ó ¿ÇåÉ½¾½
ÉËÁÆÉÁ¾½ÓÍÆ½Ë¿ÇÌÇÂ½Ç¾¾ÇÎÊÏÊËÆÇÂÊÆ¾Á¿½ØÁÕ½ÊÂÂÊÈåÆÖÍÍã [5,6] Ï¿Ã
ÓÖ¾¾½ÆÊËÁÂ½ÃÅÊ¿Ùõ½À¿ÊåÁÆ½×¾ÊËËÊËÓÇÀÍÊÆÃÏÉÁÀÎÇÊÆ½½ËÊØ¾ÖäÇÂ½È.

¤ 88 1.5-1.7 ÍÆÇÏÓÎÁË¿ÇÂã¾ÇÎÊÏã Ï¿Ã ËãÌ½Ó¿ÇÂ½Ã½ÂÎÇåÆÁ¿ÊË
ÍÊ¿ÖÌÁÇ¾ãÀ½Ø×ÇÈÂ¾ÁÂÊËÓÉ½ÀÏ½ÁåÆÁ¾¾.¶ÂÎÇåÆÁ¿ã,ÍÊ¿ÖÌÁÇ¾ãÇ½Ø
×ÇÈÂ¾ÁÂÊËÓÉ½ÀÏ½ÁåÆÁ¾¾¤ ¤ó´û¶î ÍÊÆÃÏÉÁÀÎÇÊÆ½½ËÊØ¾ÖäÇÂ½ÈÊÌÇÂÙ
Ó¿ÊâÂã½ËãÌ½Ó¿ÇÂ½ÇÉÁâÏÊåÊÎÁÉÊåÊ½ÂÎÇåÆÁ¿Á¾ÊâÇÎØÁÂ½¾ÁÎÙÏÊËÊ¿ÙÂÊ
Ï¿½ÎÇ¿ÙÂÊÇËÆÇ¾Ã½ÂÇËÓÇåÏÁÍÆ½ËÊÏ½ÎÙÉÆÇØÖ¿ÙÎÁÎÁ¾.ÍÊ¾ÊäÙð ¾ÇÎÊÏÁ
ÁËÎÊ¾ÁÎ½ÌÇÓÉÊåÊÓÊÉÆÁäÇÂ½Ã½ÂÎÇåÆÁ¿ÊËAIR [7] ¾ÊâÂÊÓÖäÇÓÎËÇÂÂÊ
ÓÊÉÆÁÎ½ÎÙÌ½Ó¿ÊÎÁÉ½ÀÓ¿ÊâÂãÀ½ÂÎÇåÆÁ¿ÊË,a ËÊÎÏÇ¿ÙÂãÀÓ¿ÖÌÁÃÀ½ÂÁ
ÍÊÆÃÏÊÉ. ´¿ÇÏÖðä½È ¾ÇÎÊÏ ÓÇÉÎÊÆÂÊÇÆÁØ¿ÊâÇÂ½Ç(8], ÉÊÎÊÆÊÇ
½ÓÍÊ¿ÙØÖÇÎÓÃÏ¿Ã ÆÇõÇÂ½ÃËÊÍÆÊÓÁÍÇÆÇÉÆãËÁðä½À½Â×ÆÁÉÆÁÓÂãÀ(¶µ)
ÆÁÓÀÊÏ½¾ÊÓÎÇÈ.ôÆ½¾ÇÂÇÂ½ÇÏÁÂÂÊåÊ¾ÇÎÊÏÁ ÍÆ½ËÊÏ½ÎÉ ½ÂÎÇåÆÁ¿Á¾,Ë
ÉÊÎÊÆãÀ½Â×ÆÁÉÆÁÓÂÊÇÓ½ÂåÖ¿ÃÆÂÊÇÍÊËÇÏÇÂ½ÇÂÇÓÊÏÇÆâ½ÎÓÃ¤ Ó¿ÊâÂãÀ

7

© National Library of Armenia



×ÖÂÉÕ½ÃÀ.¶µ Ó½ÂåÖ¿ÃÆÂÊÇÍÊËÇÏÇÂ½ÇÓÊÏÇÆâ½ÎÓÃËÍÆÊÓÎãÀÍÆÊ½ØËÇÏÇÂ½ÃÀ
×ÇÈÂ¾ÁÂÊËÓÉ½ÀÍÁÆÁ¾ÇÎÆÊË,ËÊØËÇÏÇÂÂãÀÂÇÉÊÎÊÆÖðÓÎÇÍÇÂÙ.ôÊÓ¿ÇÏÂ½¾
½Ø¾ÇÎÊÏÊËÃË¿ÃÇÎÓÃÍÆÇÏÓÎÁË¿ÇÂ½ÇæÇ¿¿½ÂÁ-ñÁÆÂÇÓÁ,ÓÍÊ¾ÊäÙð ÉÊÎÊÆÊåÊ
¾ÊâÂÊ¤óº¶´ÑÒ»ø ½ÂÎÇåÆÁ¿ã,¤ ÉÊÎÊÆãÀÓÊÏÇÆâÁÎÓÃÍÆÊÍÁåÁÎÊÆãÎ½ÍÁ
1/(x+y)z. çÎÊ ÏÊÓÎ½åÁÇÎÓÃØÁ¾ÇÂÊÈÏÁÂÂÊåÊËãÆÁâÇÂ½ÃÂÁ½ÂÎÇåÆÁ¿¤
ÉÊ¾Í¿ÇÉÓÂÊÈôÑÔ´µÔ´»¶.

¤Ê ËÎÊÆÊÈå¿ÁËÇÆÁÓÓ¾ÁÎÆ½ËÁÇÎÓÃØÁË½Ó½¾ÊÓÎÙÍÇÆÇÂÊÆ¾½ÆÊËÉ½
ËÊ¿ÂÊËÊÈ×ÖÂÉÕ½½ÎÃâÇ¿ÊåÊÉËÁÆÉÁ¤ ÉËÁÂÎÊËÊÈÀÆÊ¾ÊÏ½ÂÁ¾½ÉÇÊÎ ¾ÁÓÓãÓ-
ÉËÁÆÉÁ.¤ å¿ÁËÇÍÆÇÏÓÎÁË¿ÇÂãÎÇÊÆÇÎ½ÌÇÓÉ½ÇÊÕÇÂÉ½Ï¿Ã ÍÇÆÇÂÊÆ¾½ÆÊËÉ½
ËÊ¿ÂÊËÊÈ×ÖÂÉÕ½½ÎÃâÇ¿ÊåÊÉËÁÆÉÁ.ôÆÇÏÓÎÁË¿ÇÂãÍÆÊÉÊ¾¾ÇÂÎ½ÆÊËÁÂã
¾ÇÎÊÏã Ï¿Ã ÍÊ¿ÖÌÇÂ½Ã Ì½Ó¿ÇÂÂãÀÊÕÇÂÊÉ½ ËãÆÁâÇÂ½È,a ÎÁÉâÇ
ÍÆÇÏÓÎÁË¿ÇÂã Ì½Ó¿ÇÂÂãÇ ÆÇØÖ¿ÙÎÁÎãËãÌ½Ó¿ÇÂ½È ØÁË½Ó½¾ÊÓÎ½
ÍÇÆÇÂÊÆ¾½ÆÊËÉ½ËÊ¿ÂÊËÊÈ×ÖÂÉÕ½½ÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁ.¤ 2.1 ÍÆÇÏÓÎÁË¿ÇÂÁÍÊÓ¿ÇÏÊËÁÎÇ¿ÙÂÊÓÎÙõÁåÊËÏ¿Ã ÍÊ¿ÖÌÇÂ½Ã
ÉÊÂÓÎÁÂÎãÍÇÆÇÂÊÆ¾½ÆÊËÉ½ËÊ¿ÂÊËÊÈ×ÖÂÉÕ½½ËµîÐ Ë ÊÅäÇ¾Ë½ÏÇ.́ ËÃØÙ
ÍÇÆÇÂÊÆ¾½ÆÊËÁÂÂÊåÊÉËÁÆÉÊËÊåÊÍÊ¿Ã ÓåÊ¿ã¾(bare)ÉËÁÆÉÊËã¾ÍÊ¿Ç¾

Vo ½¾ÇÇÎÓ¿ÇÏÖðä½È¤¶Ð:
ÍÊÏÁÍÊËÁ AD

åÏÇ ÉÊÂÓÎÁÂÎÁÍÇÆÇÂÊÆ¾½ÆÊËÉ½.
¤ öÎÊÈ å¿ÁËÇÍÊ¿ÖÌÇÂÊØÂÁÌÇÂ½ÇÏ¿Ã ËÉ¿ÁÏÁ Z, ÍÇÎÇ¿ÙÓ-ÉËÁÆÉÁ,
ÆÁØ¿ÊâÇÂÂÊÇÍÊ ÓÎÇÍÇÂÃ¾ Imm

8 2.2 ÍÊÓËÃäÇÂËÉ¿ðÌÇÂ½ð ÖÌÇÎÁ Ó-ÉËÁÆÉÁÍÆ½ ËãÌ½Ó¿ÇÂ½½
ÉÊÂÓÎÁÂÎã ÍÇÆÇÂÊÆ¾½ÆÊËÉ½ËÊ¿ÂÊËÊÈ×ÖÂÉÕ½½ÎÃâÇ¿ÊåÊÉËÁÆÉÁ
ÍÊ¿ÖÌÇÂ½ð ÓÁ¾½ÀÆÇØÖ¿ÙÎÁÎÊË.ôÊÓ¿ÇÏÊËÁÎÇ¿ÙÂÊ½ÓÍÊ¿ÙØÖÃ¾ÇÎÊÏã,
ÍÆÇÏÓÎÁË¿ÇÂÂãÇËÍÇÆËÊÈå¿ÁËÇ,ÍÊ¿ÖÌÁÇÎÓÃÊÉÊÂÌÁÎÇ¿ÙÂãÈÆÇØÖ¿ÙÎÁÎ.¤
ÍÁÆÁåÆÁ×ÇÏÇÎÁ¿ÙÂÊÊÍ½ÓãËÁÇÎÓÃÍÆ½ËÊÏ½ÎÓÃÏ½ÆÁÉÊËÓÉÁÃÓÎÆÖÉÎÖÆÁ
×ÇÈÂ¾ÁÂÊËÓÉÁÃÏ½ÁåÆÁ¾¾Á,ÓÊÊÎËÇÎÓËÖðäÁÃÏÁÂÂÊ¾ÖÍÆÊÕÇÓÓÖ.ÐÇ¿ÁÃ
ÓÊÊÎËÇÎÓÎËÖðä½ÇØÁ¾ÇÂã½Ø ÍÆÊÍÁåÁÎÊÆÊË ÊÏ½ÆÁÉÊËÓÉÊÈÓÎÆÖÉÎÖÆã
ÍÊ¿ÖÌÁÇÎÓÃÓ½ÓÎÇ¾Á¿½ÂÇÈÂãÀÁ¿åÇÅÆÁ½ÌÇÓÉ½ÀÖÆÁËÂÇÂ½È. ÍÊ¾ÊäÙð
Á¿åÊÆ½Î¾ÁÑÁÍÊÆÎÁ,ÊÓÂÊËÁÂÂÊåÊÂÁ ½ÂÎÇåÆ½ÆÊËÁÂ½½ÍÊ ÌÁÓÎÃ¾, ½Ø
ÍÊ¿ÖÌÇÂÂÊÈ(Ë ÏÁÂÂÊ¾ Ó¿ÖÌÁÇ6) Ó½ÓÎÇ¾ãÁ¿åÇÅÆÁ½ÌÇÓÉ½ÀÖÆÁËÂÇÂ½È,
×ÇÈÂ¾ÁÂÊËÓÉÁÃÏ½ÁåÆÁ¾¾ÁÍÆ½ËÊÏ½ÎÓÃÉ ÂÁÅÊÆÖÎÁÉ ÂÁØãËÁÇ¾ãÀ¾ÁÓÎÇÆ-
½ÂÎÇåÆÁ¿ÊË.¤ ÆÇØÖ¿ÙÎÁÎÇ½ÓÍÊ¿ÙØÊËÁÂ½ÃÁËÎÊ¾ÁÎ½ÌÇÓÉÊåÊ¾ÇÎÊÏÁ Ï¿Ã
ÓÊÉÆÁäÇÂ½Ãß½ÂÎÇåÆÁ¿ÊËÍÊ¿ÖÌÁÇÎÓÃ8 ¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊË.¶ÓÍÊ¿ÙØÖÃ
ÏÊÍÊ¿Â½ÎÇ¿ÙÂãÇ ËÊØ¾ÊâÂÊÓÎ½Á¿åÊÆ½Î¾Á,ÍÊÃË¿ÃÇÎÓÃ ËÊØ¾ÊâÂÊÓÎÙ
ÍÊ¿ÖÌ½ÎÙÅÊ¿ÙõÇÏÊÍÊ¿Â½ÎÇ¿ÙÂãÀÖÓ¿ÊË½È½ ÍÆÇÏÓÎÁË½ÎÙËÓÇ¾ÁÓÎÇÆ-
½ÂÎÇåÆÁ¿ã¾ÇÂÙõ½¾Ì½Ó¿Ê¾¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊË.¤ÊØ¾ÊâÂÊÓÎÙÓÊÓÎÊ½ÎË

8

Ï½××ÇÆÇÂÕ½ÆÊËÁÂ½½(ÊÏÂÊ-, ÏËÖÀ-½¿½¾ÂÊåÊÉÆÁÎÂÊ¾)¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊË.
»ÁÉ½¾ÊÅÆÁØÊ¾,ÊÉÊÂÌÁÎÇ¿ÙÂÊÍÊ¿ÖÌÁÇÎÓÃ6 ¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊË.¤ãÌ½Ó¿ÇÂ½Ç

¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊËÍÆÊ½ØËÊÏ½ÎÓÃ¾ÇÎÊÏÊ¾ ÓÇÉÎÊÆÂÊåÊÆÁØ¿ÊâÇÂ½Ã
ÍÆÇÏÓÎÁË¿ÇÂ½ÃæÇ¿¿½ÂÁ-ñÁÆÂÇÓÁ.ôÆ½ ËãÌ½Ó¿ÇÂ½½ ÉÊÂÓÎÁÂÎã

ÍÇÆÇÂÊÆ¾½ÆÊËÉ½ËÊ¿ÂÊËÊÈ×ÖÂÉÕ½½ÎÃâÇ¿ÊåÊÉËÁÆÉÁÂÖâÂÊÖÌ½ÎãËÁÎÙ
ÎÁÉâÇÍÇÆÇÂÊÆ¾½ÆÊËÉÖÅÇåÖäÇÈÉÊÂÓÎÁÂÎãÓËÃØ½Ó½¿ÙÂÊåÊËØÁ½¾ÊÏÇÈÓÎË½Ã

. »ÁÉ½¾ÊÅÆÁØÊ¾,½ÓÍÊ¿ÙØÖÃÍÇÆÇÂÊÆ¾½ÆÊËÉÖ ÊÉÊÂÌÁÎÇ¿ÙÂÊ

ÍÊ¿ÖÌÁÇÎÓÃØÂÁÌÇÂ½ÇÏ¿Ã ËÉ¿ÁÏÁÍÇÎÇ¿ÙÓ-ÉËÁÆÉÁZÛ˜, ÉÊÎÊÆÊÇÓÖÌÇÎÊ¾

ËÉ¿ÁÏÁÍÇÆÇÂÊÆ¾½ÆÊËÉ½ÉÊÂÓÎÁÂÎãÓ½¿ÙÂÊåÊËØÁ½¾ÊÏÇÈÓÎË½ÃÍÆ½Â½¾ÁÇÎ
¤¶Ð:

- (o.(u) |1/1+8L-4lnzz+(44-16ln z +
4ÎÓ 3

16+ 24L2-- -lnzz4ln2 2+41.06045174-
3

_59.21762638 2ü2+482-98.696044002"2+

+(81.14508457+61n24221nz)z?),

åÏÇ L¦ =ll(u/m,). º½Ó¿ÇÂÂãÇÆÁÓÌÇÎãÍÊÉÁØãËÁðÎ, ÌÎÊ ÍÊ¿ÖÌÇÂÂÁÃ

ÎÊÌÂÊÓÎÙÆÇØÖ¿ÙÎÁÎÁÖÏÊË¿ÇÎËÊÆ½ÎÇ¿ÙÂÁ.
¤ ÎÆÇÎÙÇÈå¿ÁËÇ½ÓÓ¿ÇÏÊËÁÂËÉ¿ÁÏö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊ

ÊÍÇÆÁÎÊÆÁË ØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁËÊÅäÖðõ½Æ½ÂÖÆÁÓÍÁÏÁ

ÓÍÇÉÎÆöÂÇÆå½½×ÊÎÊÂÁÏ¿Ã ÆÁÓÍÁÏÁ¤ > ËÍÊÆÃÏÉÇ0(a?).
8 3.1 ÃË¿ÃÇÎÓÃËËÇÏÇÂ½Ç¾ÊÍ½ÓÁÂ½ÇÆÁÓÍÁÏÁ¤ ½ ÖâÇ

ÍÊ¿ÖÌÇÂÂãÇ ÎÇÊÆÇÎ½ÌÇÓÉ½Ç öÉÓÍÇÆ½¾ÇÂÎÁ¿ÙÂãÇÊÕÇÂÉ½[9,10].

ôÆÇÏÓÎÁË¿ÇÂãÆÁÂÇÇÍÊ¿ÖÌÇÂÂãÇÆÇØÖ¿ÙÎÁÎãÏ¿Ã ÆÁÓÍÁÏÁ¤ - Xsy

ËÇÏÖäÇ¾ÍÊÆÃÏÉÇ ¤ Ó¿ÇÏÖðäÇ¾ÍÊÓ¿ÇËÇÏÖäÇåÊÍÊÆÃÏÉÇ(NLO).
8 3.2 ÆÁÓÓ¾ÊÎÆÇÂËÉ¿ÁÏÓ-ÉËÁÆÉÁË ÍÊÆÃÏÉÇNNLO ÆÁÓÍÁÏÇ

¤ ¤ ÆÁ¾ÉÁÀÂ½ØÉÊöÂÇÆåÇÎ½ÌÇÓÉÊÈö××ÇÉÎ½ËÂÊÈÎÇÊÆ½½ÓÉÊÆÊÓÎÙ

ÍÁÆÎÊÂÂÊåÊ ÆÁÓÍÁÏÁ¾ÊâÇÎÅãÎÙ ØÁÍ½ÓÁÂÁË½ÏÇ

Ä(ø- Xpurtony)E.>E- (u)G,(E,,)).32Î4

¶ØöÎÊåÊÖÆÁËÂÇÂ½ÃÆÁÓÓ¾ÁÎÆ½ËÁÇÎÓÃ×ÖÂÉÕ½Ã (E,u),ÓÊÊÎËÇÎÓÎËÖðäÁÃ

ÓÁ¾Ê½ÂÎÇÆ×ÇÆÇÂÕ½½ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊÊÍÇÆÁÎÊÆÁ
Çú, -- 16Î2 m, (u)(souvPab)Fuv.
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¤ãÌ½Ó¿ÃðÎÓÃÓÊÅÓÎËÇÂÂÊöÂÇÆåÇÎ½ÌÇÓÉ½ÇÆÁØÆÇØãb-ÉËÁÆÉÁÓÏËÖ¾Ã½¿½
ÎÆÇ¾Ã ÌÁÓÎ½ÕÁ¾½ ÍÆÊ¾ÇâÖÎÊÌÂÊ¾ ÓÊÓÎÊÃÂ½½.¤ãÌ½Ó¿ÇÂ½Ç
ÓÊÊÎËÇÎÓÎËÖðäÇÈ×ÇÈÂ¾ÁÂÊËÓÉÊÈÏ½ÁåÆÁ¾¾ãÍÆÊ½ØËÇÏÇÂÊÓ ÍÊ¾ÊäÙð
Á¿åÊÆ½Î¾ÁÑÁÍÊÆÎÁ, ÉÊÎÊÆãÈ ÍÆ½ËÊÏ½Î É ÓÊÉÆÁäÇÂ½ðÓÉÁ¿ÃÆÂãÀ
ÍÆÊ½ØËÇÏÇÂ½ÈË Ì½Ó¿½ÎÇ¿Ç É ÓÊÉÆÁäÇÂ½ðÌ½Ó¿Á ÍÆÊÍÁåÁÎÊÆÊË.
ôÊ¿ÖÌ½Ëõ½ÇÓÃ¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ãÓ½ÓÍÊ¿ÙØÊËÁÂ½Ç¾ÁËÎÊ¾ÁÎ½Ø½ÆÊËÁÂÂÊåÊ
Á¿åÊÆ½Î¾ÁAIR ÓÊÉÆÁäÁðÎÓÃÍÊ¿ÖÌÁÇÎÓÃ6 ¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊË.Ð¿ÃÆÁÓÌÇÎÁ
ÍÊ¿ÖÌÇÂÂãÀ ¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊËÓÂÁÌÁ¿ÁÍÆÊ½ØËÊÏ½ÎÓÃ×ÇÈÂ¾ÁÂÊËÓÉÁÃ
ÍÁÆÁ¾ÇÎÆ½ØÁÕ½Ã½ ½ÂÎÇåÆ½ÆÊËÁÂ½ÇÍÇÎ¿ÇËãÀ ½ÂÎÇåÆÁ¿ÊË.ôÆ½¾ÇÂÃÃ
ÍÆÇÏÓÎÁË¿ÇÂ½ÇæÇ¿¿½ÂÁ-ñÁÆÂÇÓÁ[11]

1

(x+y)a Ä(a) c2Îi yarr(-s)Ä(a+s),

åÏÇ 1/(x+y)" - ÏÁÂÂÊ¾ Ó¿ÖÌÁÇÍÆÊÍÁåÁÎÊÆÎ½ÍÁ 1/(maP á,
ÊÉÊÂÌÁÎÇ¿ÙÂÊ¤óº¶´ÑÒï»´Ò ½ÂÎÇåÆÁ¿ã.ÔÉÊÂÌÁÎÇ¿ÙÂÊÐÑÒ Ó¿ÖÌÁÃ½= m,
me/m,= ..26ÍÊ¿ÖÌÁÇÎÓÃ

(1,4,0)=-370.142; X,(1,3,1)=-386.638; X,(2,3,0)=-410,120,
åÏÇ X,(1,4,0)ÓÊÊÎËÇÎÓÎËÖÇÎÓ¿ÖÌÁðÊÎÓÖÎÓÎË½ÃÓ-ÉËÁÆÉÁÓÖäÇÓÎËÊËÁÂ½ð
ÊÏÂÊåÊ ÎÃâÇ¿ÊåÊÉËÁÆÉÁ ÌÇÎãÆÇÀ¿ÇåÉ½ÀÉËÁÆÉÊË[12]; X,(2,3,0)
ÓÖäÇÓÎËÊËÁÂ½ðÏËÖÀ ÎÃâÇ¿ãÀ ÉËÁÆÉÊË ÎÆÇÀ¿ÇåÉ½ÀÉËÁÆÉÊË[12].
ôÊ¿ÖÌÇÂÂãÈ ÂÁ¾½ÆÇØÖ¿ÙÎÁÎÓÊÊÎËÇÎÓÎËÖÇÎÍÆÊ¾ÇâÖÎÊÌÂÊ¾ÖÓ¿ÖÌÁð
X,(1,3,1) Ó ÖÌÇÎÊ¾ ËÉ¿ÁÏÁË½ÆÎÖÁ¿ÙÂÊåÊ¾ÁÓÓ½ËÂÊåÊÓ-ÉËÁÆÉÁ,ÊÏÂÊåÊ
ÎÃâÇ¿ÊåÊ½ÎÆÇÀ¿ÇåÉ½ÀÉËÁÆÉÊË.

¤ 3.3 ÍÆÇÏÓÎÁË¿ÇÂãÍÊ¿ÖÌÇÂÂãÇ ÉÊÂÓÎÁÂÎãÍÇÆÇÂÊÆ¾½ÆÊËÊÉ,
ÉÊÎÊÆãÇ½ÓÍÊ¿ÙØÊËÁÂãÍÆ½ÍÊ¿ÖÌÇÂ½½ËãõÇÍÆ½ËÇÏÇÂÂÊåÊÆÇØÖ¿ÙÎÁÎÁ.¤ ÌÇÎËÇÆÎÊÈå¿ÁËÇÍÆÊ½ØËÇÏÇÂÆÁÓÌÇÎËÉ¿ÁÏÁÍÇÎÇ¿ÙÓ-ÉËÁÆÉÁ
½ÂÎÇÆ×ÇÆÇÂÕ½ðö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊ ÀÆÊ¾Ê¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂãÀ
ÊÍÇÆÁÎÊÆÊËÏ¿Ã ÍÁÆÕ½Á¿ÙÂÊÈõ½Æ½Âã½ÂÉ¿ðØ½ËÂÊåÊ¤ ÆÁÓÍÁÏÁ
ÍÊÆÃÏÉÇ0(a?).±ÁÅÊÎÁËãÍÊ¿ÂÇÂÁÏ¿Ã ÍÊËãõÇÂ½Ã»Ôº³Ô´»¶ ÎÇÊÆÇÎ½ÌÇÓÉ½À
ÍÆÇÏÓÉÁØÁÂ½È.

4.1 ËËÊÏÂãÈ, åÏÇ ÊÍ½ÓÁÂÊÆÁÓÓ¾ÊÎÆÇÂ½Ç×ÖÂÉÕ½½G78(E,,)),
ÉÊÎÊÆÊÈ ÓÊÊÎËÇÎÓÎËÖÇÎ ½ÂÎÇÆ×ÇÆÇÂÕ½Ãö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊ¶
ÀÆÊ¾Ê¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂãÀÊÍÇÆÁÎÊÆÊË

Çú, -
16Î22

m (u)(souvPRb)Fr,

10

ÊÍÊÂ
(u)(saowPRb6)

2 Juv.

¤ 8 4.2 ÍÆÇÏÓÎÁË¿ÇÂãÏ½ÁåÆÁ¾¾ãÀÆÊ¾Ê¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊ
ÊÍÇÆÁÎÊÆÁ ÏÁðä½Ç ËÉ¿ÁÏ ÆÁÓÍÁÏb -- sy.Ð¿ÃËãÌ½Ó¿ÇÂ½Ã¾ÁÎÆ½ÌÂÊåÊ
ö¿Ç¾ÇÂÎÁÍÊÓ¿ÇÏÊËÁÎÇ¿ÙÂÊÍÆ½¾ÇÂÃðÎÓÃ¾ÇÎÊÏã, ÊÍ½ÓÁÂÂãÇÍÇÆËÊÈå¿ÁËÇ.
ôÇÆËã¾õÁåÊ¾ÃË¿ÃÇÎÓÃÍÊ¿ÖÌÇÂ½ÇÓÍÊ¾ÊäÙð Á¿åÊÆ½Î¾ÁÑÁÍÊÆÎÁ,ÎÁÉ
ÂÁØãËÁÇ¾ãÀ,¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊË.Í Ð¿Ã ÍÊ¿ÖÌÇÂ½Ã ¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊË
½ÓÍÊ¿ÙØÊËÁÂÁËÎÊ¾ÁÎ½Ø½ÆÊËÁÂÂãÈÁ¿åÊÆ½Î¾AIR, Ó ÍÊ¾ÊäÙð ÉÊÎÊÆÊåÊ
ÍÊ¿ÖÌÇÂã IBP ÖÆÁËÂÇÂ½Ã(IBP ½ÂÎÇåÆ½ÆÊËÁÂ½ÃÍÊ ÌÁÓÎÃ¾).ÔÉÊÂÌÁÎÇ¿ÙÂÊ
ÍÊ¿ÖÌÇÂÊ,ÌÎÊ ÂÖâÂÊËãÌ½Ó¿½ÎÙ½ØËÓÇåÊÉÊ¿½ÌÇÓÎËÁ»ÔÑøµÔ ÏÇËÃÎÙ¾ÁÓÎÇÆ-
½ÂÎÇåÆÁ¿ÊË.Ð¿Ã ËØÃÎ½Ã¾ÁÓÎÇÆ-½ÂÎÇåÆÁ¿ÊËÍÊ ÍÇÎ¿Ã¾ ÓÂÁÌÁ¿Á¤¤ÔÐ¶»´Ò

×ÇÈÂ¾ÁÂÊËÓÉÁÃÍÁÆÁ¾ÇÎÆ½ØÁÕ½Ã ÎÊ¿ÙÉÊ ÍÊÎÊ¾ ÍÆÊËÊÏ½ÎÓÃ
½ÂÎÇåÆ½ÆÊËÁÂ½Ç.Ð¿ÃÆÇõÇÂ½ÃËÊÍÆÊÓÁÍÇÆÇÉÆãËÁðä½À¶µ ÆÁÓÀÊÏ½¾ÊÓÎÇÈ
½ÓÍÊ¿ÙØÖÇÎÓÃ¾ÇÎÊÏ ÓÇÉÎÊÆÂÊåÊÆÁØ¿ÊâÇÂ½Ã.ôÆ½¾ÇÂÇÂ½ÇÓÇÉÎÊÆÂÊåÊ
ÆÁØ¿ÊâÇÂ½ÃÍÆ½ËÊÏ½ÎÉ½ÂÎÇåÆÁ¿Á¾,ÉÊÎÊÆãÀ½Â×ÆÁÉÆÁÓÂÊÇÓ½ÂåÖ¿ÃÆÂÊÇ
ÍÊËÇÏÇÂ½ÇÂÇ ÓÊÏÇÆâ½ÎÓÃ Ó¿ÊâÂãÀ×ÖÂÉÕ½ÃÀ.ÔÏÂÁ ½ØÉÊÂÇÌÂãÀ
ÍÆÊÕÇÏÖÆ,ÉÊÎÊÆÁÃ½ÓÍÊ¿ÙØÖÇÎÓÃÏ¿Ã ÆÁÓÌÇÎÊË,öÎÊ ÍÆÇÏÓÎÁË¿ÇÂ½Ç
æÇ¿¿½ÂÁ-ñÁÆÂÇÓÁÍÆÊÍÁåÁÎÊÆÊËÎ½ÍÁ 1/(x)y [13]. ±ÁÓÌÇÎãÍÆÊËÇÏÇÂãÏÊ

ÉËÁÏÆÁÎ½ÌÂÊÈÓÎÇÍÇÂ½ÍÊ º½Ó¿ÇÂÂãÇÆÁÓÌÇÎãÍÊÉÁØãËÁðÎ,
ÌÎÊ öÎÊ ÍÆ½Å¿½âÇÂ½ÇÏÁÇÎ ÍÊåÆÇõÂÊÓÎÙÍÊÆÃÏÉÁÂÇÓÉÊ¿ÙÉ½ÀÍÆÊÕÇÂÎÊË.

ØÁÉ¿ðÌÇÂ½½½Ø¿ÁåÁðÎÓÃÊÓÂÊËÂãÇÆÇØÖ¿ÙÎÁÎãÏ½ÓÓÇÆÎÁÕ½ÊÂÂÊÈ
ÆÁÅÊÎã:

¤ãÌ½Ó¿ÇÂËÉ¿ÁÏ ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊÊÍÇÆÁÎÊÆÁ

ØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁÊÅäÖðõ½Æ½ÂÖÆÁÓÍÁÏÁ
ÍÊ¿ÖÌÇÂÊÁÂÁ¿½Î½ÌÇÓÉÊÇËãÆÁâÇÂ½ÇÏ¿Ã öÎÊåÊËÉ¿ÁÏÁËØÁË½Ó½¾ÊÓÎ½ÊÎ
¾ÁÓÓãÓ-ÉËÁÆÉÁ[1].
¤ãÌ½Ó¿ÇÂãÌ½Ó¿ÇÂÂãÇØÂÁÌÇÂ½ÃËÉ¿ÁÏÁö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂÊåÊ

ÊÍÇÆÁÎÊÆÁËÊÅäÖð õ½Æ½ÂÖÆÁÓÍÁÏÁ¤ - > ÓÖÌÇÎÊ¾¾ÁÓÓ½ËÂÊåÊÓ-

ÉËÁÆÉÁ.±ÇØÖ¿ÙÎÁÎãÍÊÏÎËÇÆÏ½¿½ÍÊ¿ÖÌÇÂÂÊÇÁÂÁ¿½Î½ÌÇÓÉÊÇØÂÁÌÇÂ½Ç
[1].
ôÊ¿ÖÌÇÂÂãÇÌ½Ó¿ÇÂÂãÇØÂÁÌÇÂ½ÃÏ¿Ã ËÉ¿ÁÏÁ ö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊ
Ï½ÍÊ¿ÙÂÊåÊÊÍÇÆÁÎÊÆÁ¤ ØÁË½Ó½¾ÊÓÎ½ÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁ¤ ÊÅäÖð
õ½Æ½ÂÖÆÁÓÍÁÏÁ¤ ÓÊå¿ÁÓÖðÎÓÃÓ ÆÁÂÇÇÍÆÊËÇÏÇÂÂã¾½
ÊÕÇÂÉÁ¾½ [1].
ôÊ¿ÖÌÇÂÊÁÂÁ¿½Î½ÌÇÓÉÊÇËãÆÁâÇÂ½ÇÏ¿Ã ÓÍÇÉÎÆÁöÂÇÆå½½×ÊÎÊÂÁ

ÆÁÓÍÁÏÁ¤ -- Ó ÖÌÇÎÊ¾¾ÁÓÓ½ËÂÊåÊÓ-ÉËÁÆÉÁ[1]. 008)SOOSSO
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±ÁÓÓ¾ÊÎÆÇÂËÉ¿ÁÏÍÇÎÇ¿ÙÓ-ÉËÁÆÉÁË½ÂÎÇÆ×ÇÆÇÂÕ½ðö¿ÇÉÎÆÊ¾ÁåÂ½ÎÂÊåÊ
ÀÆÊ¾Ê¾ÁåÂ½ÎÂÊåÊÏ½ÍÊ¿ÙÂãÀÊÍÇÆÁÎÊÆÊËÏ¿Ã ÍÁÆÕ½Á¿ÙÂÊÈ

õ½Æ½Âã Ê½ÂÉ¿ðØ½ËÂÊåÊ ÆÁÓÍÁÏÁ ÍÊÆÃÏÉÇ 0(a?).
ôÊ¿ÖÌÇÂÂãÇÆÇØÖ¿ÙÎÁÎãÅÖÏÖÎ ÊÅÊÅäÇÂã ÅÖÏÖäÇ¾,Ó ÖÌÇÎÊ¾
ÍÇÆÇÂÊÆ¾½ÆÊËÊÉÏÆÖå½ÀÎ½ÍÊËÍÊÍÆÁËÊÉ,a ÎÁÉâÇÓÖÌÇÎÊ¾ËÉ¿ÁÏÊËÊÎ
½Ø¿ÖÌÇÂ½ÃÆÇÁ¿ÙÂãÀå¿ðÊÂÊË[2].
ôÊ¿ÖÌÇÂÁØÁË½Ó½¾ÊÓÎÙÉÊÂÓÎÁÂÎãÍÇÆÇÂÊÆ¾½ÆÊËÉ½ËÊ¿ÂÊËÊÈ×ÖÂÉÕ½½
ÎÃâÇ¿ÊåÊÉËÁÆÉÁË ÉËÁÂÎÊËÊÈÀÆÊ¾ÊÏ½ÂÁ¾½ÉÇÊÎ ¾ÁÓÓãÓ-ÉËÁÆÉÁ

ÍÊÆÃÏÉÇ0(4?).ôÆ½ËãÌ½Ó¿ÇÂ½½ÊÓËÊÇÂã½½ÓÍÊ¿ÙØÊËÁÂãÌ½Ó¿ÇÂÂãÇ

¾ÇÎÊÏã Ï¿Ã ÆÁÓÌÇÎÁ¤ó´û¶î ÍÊÍÆÁËÊÉÍÊ ÎÇÊÆ½½ËÊØ¾ÖäÇÂ½È.
ôÊ¿ÖÌÇÂÂÁÃÊÕÇÂÉÁËãÆÁâÇÂ½ÃÓÅÊ¿ÙõÊÈ»Ôº³Ô´»øï ÓÊå¿ÁÓÖÇÎÓÃÓ

ÓÊÊÎËÇÎÓÎËÖðä½¾ÁÂÁ¿½Î½ÌÇÓÉ½¾ËãÆÁâÇÂ½Ç¾[3].
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