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��		WS	��
M	e
���	PMQ`�	����PP�V �� ���Z		W��Ob
� qe

χ
′′

2D(ω, T ) =

∫
dqImχ(q, ω, T ) ���
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ÁÂÃÄ ÅÆ ÇÈÉÊËÂÌÍÎÏÐÉ ÈÑÂÏÐÉ f = χ2D(ω,T )
χ2D(ω,T→0) Òχ2D(ω, T ) =

∫
dqImχ(q, ω, T )) ÓËÔ ÌÕÖÎÑÕ×ÉØÙÉÑÕ×ÚÑ 0.1J ≤ T ≤ 0.4J ÈÕÈ ÛÚÌÈÜÂÂ ω/T Ä ÝÚÌÈ×ÂÑÌÕÔ ËÂÌÂÔ Þ (2/π) arctan(1.3 x)ß×ÎàÈÕÞÙÚÌÈ×ÂÑ Þ 1/(nB(ω/T ) + 1) ÓÏÉ á×Ââ ÛÚÌÈÜÂÂ ÂÃÙÎËãäÚå×ÃÔ ÓËÔ ÕÙÙÑÎÈÃÂØÕÜÂÂáÈÃÙÉÑÂØÉÌ×ÕËãÌÐâ ÑÉäÚËã×Õ×ÎÏ ÙÎ ÃÈÉÊËÂÌÍÚÄ æÎ ÏÃ×ÕÏÈÉ çÉËã ∆ Ï èéê ×ÎàÈÉ Q = (π, π)ßäÕ×ÚâÕÌÂÉ γ Â ÎÖÑÕ×ÌÕÔ ÈÎÑÑÉËÔÜÂÎÌÌÕÔ ÓËÂÌÕ ξ−1 ß ÈÕÈ ÛÚÌÈÜÂÂ ×ÉØÙÉÑÕ×ÚÑÐ ÒÏ ÉÓÂÌÂÜÕâ
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=
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ÁÂÃÄ �Æ ÇÙÉÈ×Ñ ÕÈÚÃ×ÂàÉÃÈÂâ Â ÎÙ×ÂàÉÃÈÂâ ØÎÓ Î×ÌÎÃÂ×ÉËãÌÎ ×ÎàÈÂ Q = (π; π)Äóì ôÕÌÌÐÉ Âä ÌÉÊ×ÑÎÌÌÐâ áÈÃÙÉÑÂØÉÌ×ÎÏ õÅ¶öÄ ÝÚÌÈ×ÂÑÌÐÉ ËÂÌÂÂ Î×ÏÉàÕå× ÃÙÉÈ×ÑÕØ
ωx=0.15

ac,opt (q) ÓÂáËÉÈ×ÑÂÈÕ Y Ba2Cu3O6.15
ÙÑÂ T = 296K õÅÀöÄ ÝÚÃ×ÐÉ Â ÙÎËÌÐÉ ÈÑÚ÷ÈÂÎ×ÏÉàÕå× ÃÎÎ×ÏÉ×Ã×ÏÉÌÌÎ ωx=0.5
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0 + 2q2 Äøì æÐàÂÃËÉÌÌÐÉ ÃÙÉÈ×ÑÐ ÓËÔ ÓÏÚâ ÛÑÚÃ×ÑÕÜÂÊ p = 0.15 (Tp=0.15 = 0.25J1; γp=0.15 ≈ 0.1J1)Â p = 0.28 (Tp=0.28 = 0.07J1; γp=0.28 = J1)
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ÁÂÃÄ �Æ üÈÃÙÉÑÂØÉÌ×ÕËãÌÐÉ ÒÓÂáËÉÈ×ÑÂÈ Y Ba2Cu3O6.15 ß T = 296K õÅÀöì Â ÏÐàÂÃËÉÌÌÐÉ ÓËÔ
p = 0.15 ÒÈÑÂÏÐÉ ÙÎÈÕäÕÌÌÐ Ã×ÑÉËÈÕØÂì qÞÙÑÎÂÌ×ÉÍÑÂÑÎÏÕÌÌÐÉ ÏÎÃÙÑÂÂØàÂÏÎÃ×Â χ

′′ac
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