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�D�M1h5 GF 3íìBîMïËð¨�0�45 mB s mτ 3 z�R6ñ0R BX0Y8Zòs τ ���Ë�}�0EDó W 1x5 τB 3 B− X0Y8Z6EDô:õ1|¤ Ty�JQö¨¹ u RxL2wxT6JQé�I 5=�����Ì�eÍD��[:\213b÷ ��øDùeúSû6ü:ý p E ~bþ4I 5�[2\=×=ØBÙ:_e�����}�ó WxI A ö ÿ � o T�y B XBY8Z=E|���Ë�Ì�eÍ:��[:\=E��� ?��MEb×6ØBÙ=3��
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Ô 1: B X0Y8Z6EbÊ����Ë�Ì�QÍ:��[D\ B− → τ−ν̄τ � �

Y8Z:E0[:\ j BB ���:´:m:E ·2É���� 1��0åòs �hT! :¥"�#�$ ?=^E%�D¬�1h¤ T�y ;�&:E('2Z W Z�)�*�+ (lattice

QCD) E ���B¢8phIbJ8T s�5 fB = 0.216±0.022 GeV 16¤Ó [3] 58� R s��0�6�Sï6? ø�, � b → u -vð������ �hÍ0�[B\bQu/.|� KÌLBwhT |Vub| = (4.39±0.33)×10−3 [4]
f:J

0
τB = 1.643±0.010 ps [4] ��1 KÌL 5 B(B− → τ−ν̄τ ) =

(1.59±0.40)×10−4 s ���4P R�TMy32hI 5 B− → τ−ν̄τ [\Q���:�01Uë R
4 5 fB |Vub| ��.0/ ¸2I65 � { 5 CKM 7E ü�8 j fB E(94��t T �:sS_01eë TMy fB E(9=305 lattice

QCD E8��9 ���;: C6E(<0ÇUs=� �=K�Lhf Ó 5>'2Z%?0E�@E ·2É E�A�@6�uB�B�2å�C P�RxL2wxT�y{  {8� _�uM5 B− → τ−ν̄τ [b\b_�DFE P R�T}·�G 3�H{�I Ç4È ·2É ���Q� T�¶D· E;J�K I ¤ T s6L K�L�J�w�MIxéÌyM~ s� 4 5 � ¡;N�O ·bÉBj two-Higgs doublet P�Q143:5DX0Y(R�SDE Î
T ��_ W− Eb��U�Ó I=V�W�X Í!Y
ZÆ Z (H−) s �xT6[ ��\�Y # @�_�]�^ {�L 5�[2\=×=ØBÙ_:Ç=È ·6É E�_�L�9=vu V ë ö�`%aQ{ 5 tan β/mH E�9I4J0KL 38[2\=×=ØBÙ:_�bdc ID�xT �=s;�D¤UÓ t T [5]
y

¬ò�xÓ 5 B− → τ−ν̄τ [2\|3 V
WdX Í�Y�Z I(e�fxI(g C_h< w [b\Us w�é �6s}_21òë T�y
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 K�L:wh�  K�~ByQ{  { 5 1.6 × 10−4 s6_�� P�RUT [\6×:Ø8Ù43 z�R������6w 961�� �Dw0y .	� I B ì�
:�|�� ? I�� A0¬ CLEO .�/D1 �B5 10−5 ���ï6E k [0\ � ?
��3�� ö�� « P}RxL2w=~by ��ED[:\6E:�2�D_ ���ez��h�I ��� {�w E2 ?

z�R 3D5=��Eb[:\b_���R%S I (τ [:\E�� Æ ZQ��� þ ) �:�6ED�h�0?�� ��  ���6¬ ~Dþ 1h¤ Ty��� EQ�4s � _�u�5B�x�B?Ë� �8  3 Belle �h�DH=1x3 "! 1Uë �0w:~2þ 58�2�DH=�u�#	$8ï&%=?B_	�('�)�u R~|J|é�I «4� T (“ «4� �0w #*$Bï�%=? ”)
y �ED«x� �0w

#�$�ï�%=? ( +-,.#	$�ï�%=?Q� ~ 3�+-,./�� W ) _��10=E�x�0? � ��  I ¡�2 {�L6wxT0� u5 z E.36� I �=s54 wL /��
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I�Ro y ��EB°0±:²b³0163D5 W ZTSVU W Z-W	XQY�YIZ�[�\�E-]
B ^�_Q` (Btag a&b�c�dQe�f ) ]�g.hIi B → D(∗) + π/ρj�k ]�lnm1o�p(q1r@g-h�Y�s�t�u.v�w5x�y�zQ{�|�}F~������� a��	� ] B ^-_1` (Bsig a1��e��-��f ) ������}��*��*� m-w�g�h*}�~����ni�� �.� }Q�"�1]��	��Y�� a \ �
] B ^-_�`(i�x�y�z-{�|�}(~�����Y a ���-g�h�}(~ B ^
_Q`�](�*� �Q�(� ��s�t.�Ii����"~.�	���.Y Z�~1��¡"¢£ ��]Q¤�¥����*� a-��dQeQ� ] B ^Q_�`*¦ �.§ i�¨��.©ª d v&w�«�|	}n~	�&���.Y�Z�~1¬n�Y a�® w B → X`ν

g�h.]-¯�°�±�²�³ a B → τν a B → D(∗)τν a B → Kννj.k ]�´	µ*].p(¶ �¸·�¹Qº «-|Ii�»½¼¾g�h	].±�²�w1¿.Àj ��Á � j ~���Â�Ã�] B → τν g.h*]��*Ä�YF� a*b�c�d
e i�Å"Æ1[�Ç&]��.�	]�È £ w a�É�Ê � [ ·ÌË o�Í � ]�ÎÏ i�Å½¼Ð� b5c"dQe w&Ñ�Æ � a ^�Ò B ^�_-`.Ó (B0B

0
)

��Ô.Õ(r1Ö � r�Ó (qq̄ a q = u, d, s, c) �.«-|(×¾ØÙ~�����ÚÛ ] � q�r e ©�Ü d m���Ý�Þ�ß £�à Ú1ØÙ~.�@áFâ � Ñ�Õ��
[�ã � a \ � ] B ^Q_�`�i�lIm�o�p"q�r�g�h�Y�x�y�z

{	|�YÙZ�~�À�ä&��åçæ a ( Ç Ê }�~�Ñn¼�w ) è(é 0.3% ê�ë
Y�ì&~���íîÆ � a �1]-¤	¥�Y	¿.À j�ï�ð i�ñI~�w���ò��
]�ó � b �&ô�õI� j ~�� B �.ö.r ·�¹÷� ]-ø�ù j s�únw
Ñ�Æ � a�û � � �5]-¤�¥.������ü�i�ý.}(~.����w j Æ5[-�
¢�[ a ��¼ � [-þ&â j Õ�ÿ�� �	c � i�» ¼�g�h	]-±�²*� a

lIm�o d������ ]��
		Y(�
��
�.Y�ì £ a e+e− B �.ö
r ·�¹�� ]���� ®�� ����Æ � Ñ5Õ��
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���
� [6] $&Ñ�% Belle & � � [7] w�$-Õ � 1999 '"Ñ £
2005 '�]�( ¢÷Y�w1ñ Û Ø�[ a 449× 106 ] BB ÓFw�)+*
}(~ 414 fb−1 ]�ó � b i-,ÙÆ � a B− → τ−ν̄τ g�h	]Q�
Ä(i�Å j Æ�[��

4.1 .0/2143658749;:
Btag ]�<�=�� a B+ → D

(∗)0
π+ a D

(∗)0
ρ+ a D

(∗)0
a+
1 �

D
(∗)0

D
(∗)+
s ]5g�h ��� m5w.Ñ�Æ � z�{�| � [�� D

0 ^�_5`
]�z�{	|�w�� a D

0
→ K+π− a K+π−π0 a K+π−π+π− a

K0
Sπ0 a K0

Sπ−π+ a K0
Sπ−π+π0 � K−K+ ] 7 >!?.]-g

h �Q� m1iA@�Õ a D+
s ^�_�`�]�z-{�|	w�� a D+

s → K0
SK+

� K+K−π+ ]Qg.h �.� m-iB@.Õ(~�� D
∗0 ^-_1`I� D∗+

s

^�_-`�� a �QØ+C�Ø D
∗0

→ D
0
π0, D

0
γ a D∗+

s → D+
s γ

]�g�h ��� m�Y�z�{�|�}�~��(�n¼ �5� a Btag ^Q_Q`"i�z
{.|�}(~�g�h �.� m�]�D�E�F�¬�G	µ*� 180 H £ w�I�J�K��
Belle & � � Y*� a γ � e a µ a π a K a p ]�L�M�N.`�i 80-

90% ]�& � À*ä�Y	±	².}n~	�&����Y�Z�~�� a�O g.h �	�
m�]�P�Q�R"i#S��	[�z�{	|.À	ä&��è�ÕTIQ]�YUI O(10−5)

�-V�W(wYXn×�Õ��*�F�1Y a Ñ £[Z æ÷]�z�{*| �.� m-i#\
� � y!]	]�z�{	|.À�äni É
^ ~1�
z { | � [ Btag <_= ] Î Ï w � a Mbc ≡

√

E2
beam − p2

B $îÑ�% ∆E ≡ EB − Ebeam ] 2 `Fµ
iY@&ÕI~-�n�&�1Y a Ebeam �
acbTd&¦ �F§ ÿT� �&c � a
EB � pB �.�-ØC�ØTa�b+d(w�$*F~ B ^._�`&]�ÿT�
�(c � �Qs*tF� iYe(}Q�+f 3 � a ¤F¥�iQÅIÆ�[�y	ó �
b w�Ó ��� ñ Û Øî[ Btag <=�] Mbc P�gFYnì�~��Tf
]îÑI¼�w a Mbc P�g i Btag ��e	��� [8] � � q.r e ©
Ü d m5���*] �h ª�i [9] Y fit

� [ ï�ð aYj � ×�Ø"[
Btag ].µI� a (6.80 ± 0.40) × 105 k �ml�¢-Æ�[�����Ø
� aYn 0.3% ] b5c"d�e À*ä(wQÓ�o*}"~���p+q�]�¤�¥(� a
Mbc > 5.27 GeV/c2 Ú*¡ −80 MeV < ∆E < 60 MeV

]!r
sIi-t&[�}����(w1Ó ��� Å ¼ �

4.2 uv3;w6xy58749;:
z f ] B ^�_�`�i5x�y�z�{�|��&w*Ñ�Æ � b�c(dQe � [

Ç�w a II¼�\ � ] B ^�_Q`�� τ � i · d � pF¶ �¸·�¹º w�g.h*}�~1����i��*Ä�}n~���¤.¥ É ] � ª!{�| i~}�
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f 2: B → τν �*Ä�]�¤�¥	����]����.��\ � ] B ^�_�`ni1l"m-o�pnq�r�g�h�Y�x�y.z-{	| � a Iî¼¾\ � ] B ^�_Q`�� τν

w�g�h.}�~5����i��	Ä�}(~5�������&w1«�|n×¾Øn[�´�µ�]�p�¶ ��·.¹1º ��±�² � Y!& � ×÷Ø j Õ�[�� a þ&â j Õ-ÿ� ��c �
� �1��	 Ø ~��
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f 3: 4 
 4900 � k ] BB Ó�Ú Û y�z�{	|I×�Ø"[ B ^
_Q`��.� Mbc ]�P�g (−80 MeV < ∆E < 60 MeV) �
� � ��e��Q� ��� a��  � � q�r e ©�Ü d m@����i��.}��

� *~�[��Fw a���e.��� ]�Î��.�����F×�Ø ~&¢�Y a���e
������� w�ì(~�ó � b i�þ j Õ���© ª d m�� { � ¹ � |
i�Å j Æ�[��

τ � i · d � a µ−ν̄µντ a e−ν̄eντ a π−ντ a π−π0ντ $
Ñ�% π−π+π−ντ ] 5 ¡�g	h ��� m�i�@*Õ"~��n��Ø Û ]
5 ¡�] �*� m�� τ � i · d ]�y�g	h*] n 81% i��5�"~1�
í"Æ � ��e��-�.f w a y
M�L.��� Bsig ] ��Óî� j ~"!$#
¢�[	�"%&#*] · ©.q�r��(ì £ aQ� w���' I#LcM!N*`*])(* � j Õ"�	� a × Û w τ− → π−π0ντ p�+�]�g�h �.� m, � π0 <�=	��-�. � j Õn�&�.i1õl.}"~Q��� �Q� a ´
µ	]�p�¶ �¸·*¹�º ]/-�.îi ®�0�1 	~#`.µ � �1� �.��]2 3 s�t.� (pmiss) im@*Õ a pmiss > 0.2GeV/c (µ−ν̄µντ a
e−ν̄eντ ) a pmiss > 1.0GeV/c (π−ντ ) a pmiss > 1.2GeV/c

(π−π0ντ ) a pmiss > 1.8GeV/c (π−π+π−ντ ) i�õ�l�}�~��
��e.������� ,�4 ò�] � q�r e ©�Ü d m�� j ~�5�6�7�ê
�98;:�� i · pIq.r�g.h B− → D∗0`−ν̄

, ìF~��
�.e���� � � q�r e ©.Ü d m<7�êîi
I*Æ���I*Ñnæ¾Î��

}F~�`QµI� �5� a Belle & � � ]�M)=�>�o ¹9?÷� b (ECL)

wQÈîÆ�[ @+P j ÿ+� �&c � EECL i�@FÕn~-� EECL � a
Btag ]�z�{	|(wm,�@(w*×@Ø"[(r�© | b � ( $*ÑB% τ− →

π−π0ντ

�	� m5] π0) p�+*]nr�© | b � ÿ� �&c � ]�A, en×�Ø a���e��-� ���(w1Ó �1� ��BIo a I � æ@�.¦ �§ wDCFEQ}n~ � q�r e ©�Ü d m/G�q · ]�H�I(w&Ñ�~�Xn×jDJ w j ~���\ ��a � qQr e ©QÜ d mK7Qê(w5Ó ��� � a @
P j r�© | b � ( [n�QâDL π0 → γγ g.h�]�\ � ] γ �
&� , Z j Ú(Æ5[)M!F.]-È £ ] γ) ]/H�I&w	Ñ £ òIZ j�J i
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g�h �.� m Nobs
side NMC

side Nobs NMC
sig

τ− → µ−νν̄ 96 94.2± 8.0 13 9.4± 2.6

τ− → e−νν̄ 93 89.6± 8.0 12 8.6± 2.3

τ− → π−ν 43 41.3± 6.2 9 4.7± 1.7

τ− → π−π0ν 21 23.3± 4.7 11 5.9± 1.9

τ− → π−π+π−ν 21 18.5± 4.1 9 4.2± 1.6

e 1: O τ g	h ��� m�wQÓ*}"~1ó � b � � d�� > � o �
� :�¶*� � ����d (MC) ]�R����	� ª m � d m ��� , ]
ó � b (Nobs

side) � MC (NMC
side) a���e.�-����� , ]�ó � b

(Nobs) � MC (NMC
sig ) i���}��

��~�
���FìF~��
EECL ] �*e&�	��� � � a MC simulation w�� 1 Õ�
τ g(h �F� m��¸��w 4���� � a EECL < 0.2 GeV

(µ−ν̄µντ a e−ν̄eντ a π−ντ ) a EECL < 0.3 GeV (π−π0ντ a
π−π+π−ντ ) � � [Q�#e 1 w a EECL ]�� ª m � d m ���,�� ±(×¾Ø([Q���-µ.]Qó � b � � d�� > � o � � :�¶�� �
����d (MC) ]
R��IiD��}�� O τ g.h �.� m , Ñ5Õ	\��
�*þ Û Ø a ,@ � [ � d�� > � o � � :5¶	� � ����d w
Ñ�~ � q.r e ©�Ü d m����	]��+*�ÒIi�� �n � Õ(~��

EECL P�gIw !�}n~ � :�¶�� � ����d ] �+*-ÒIi"� �
}n~�[��(w a #�#�¤	¥ �%$'&Iw Btag i1z�{*| � [¸¼5â, a Bsig � B− → D∗0`−ν̄ (D∗0 → D0π0)

, g�h � [( d · o � � � d i � i�@*Õ�[	�n��� , a D0 ^�_-`(�
D0 → K−π+ $FÑB% K−π−π+π+ ] �	� m , z�{*|	}
~5�Tf 4 � a ( d · o � � � d i � Ú Û ñ Û Ø�[ EECL

PYg , ì	~��1ó � b � MC simulation ](Ñ5Õ.\�����þ Û
Ø a B → τν g�h	] EECL P�gnw�Ó �1� I�¬�Ø&¬-Ø(] �
:�¶*� � ����d �-¿.À j I1]I�*),+&×�Ø�~��

5
-/.

��e���� ]�Î������&²n×�ØI[-Ç�w a Õ(Ñ�ÕîÑ ��e.���
��� ]-ó � b i�þ�~5��f 5 w 5 ¡�] τ g�h ��� mQi10 �
ìQ¬�G([ M�F.] EECL P�gIiD��}��

EECL < 0.25 GeV ] �-e���� ��� w1ÿ�r<8 | �.þ Û Ø
~�]���P�Ún~5��e 1 wQ���1Ø�C�ØF] τ g�h ��� m , ��e
������� w�ñ Û Ø�[��.��µ (Nobs) � � :�¶	� � ����d,�243 ×�Øî~ � qQr e ©-Ü d m¾µ (NMC

sig ) I��(×¾Ø � Õ&~
� a �@Ø0I ��e.������� ]�ÿÙr�8 | i�� �1� Õn~1� 4 �
v j ���Qµ*� a EECL ]�PYgni ��e��Q� � � q�r e ©-Ü d
m�] 2'3 P�g , fit

��� l�� a }�5 � ] τ g�h ��� m�i*0� ì1¬�Gn[/M�F�] ��e.�-� µ (Ns) � 17.2+5.3
−4.7 �

j Æ1[��
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f 4:
( d · o � � � d i � ] EECL PYg��D#�#�¤�¥î�"$

&"w Btag i1z�{*| � [¸¼�â , a Bsig � B− → D∗0`−ν̄

(D∗0 → D0π0)
, g.h � [%� d i � , ì&~1�

g�h�P
Q�R	� a B = Ns/2 ·ε ·NB+B− Ú Û l��F~������, a NB+B− � Υ(4S) → B+B− �.��µ , a & � À�äF�
ε = εtag×εsel �¾²%6	×HØ a εtag � εsel �1��Ø�C1Ø b÷c*d5e
f ]-x-y�zQ{.|�À�ä ( �-e��Q��f � B → τν g�h , ì	~ M
F ) � ��e�����f ]�����Î Ï À�ä(iBe�}��5}�5 � ] τ g�h��� m1iAD!EYF-¬#GF[DM!F�]�P�Q#R�� a (1.79+0.56

−0.49)×10−4

��l"¢QÆ�[��f 6 w"7�8&v j B− → τ−ν̄τ g.h	���!<
=
] ª"9 d · � ó�: |�i � � i���}Q�
gnh P0QRI]F±"² wU$nî~�d,;=<=> � a Υ(4S) →

B+B− �*�	µ (NB+B−) a��	e&�.� & � À&ä (ε) a $�Ñ
% �-e��-� µ (Ns) ]
d%;�<�>.Ú Û@? ~5�!I�Æ���I�òBA j
d�;�<�>F� a Ns i fit

, l��n~�C�D ��e��-� � � q�r e
©.Ü d m*D�P�gFE��(wQÓ�}n~��.²�Ò , ì £HG%I J i�F�¬
G � +23

−26% �����î×@Ø=K�����D � w GML e�f D�x.y.z�{
|�À�ä*w�Ó�}F~#�-²-Ò (10.5%)

G �-e��Q��f D-����Î Ï À
ä�D
��²�Ò (5.6%)

j�k i�á�N �%G y�d%;�<�>&� +26
−28% �

þ�OTI Û Ø,K-����D ï-ð G d�;�<�>(iBS�� K B− → τ−ν̄τ

D�g.hP�Q�R.±�² J � G
B(B → τν) = (1.79+0.56

−0.49(stat)+0.46
−0.51(syst)) × 10−4

� j ~5��}�5 � D τ g.h �	� m-i'0 � ì1¬�G=K)M�F G ;P <�>"� �-e��Q� µ (Ns) D!d�;%<�>(i5á%N � K#& � �	�
D�¿ Q�ë&� 3.5σ

, ìF~5�n�'D-¤	¥ ï�ð � G Belle ��	"w
Ñ�Æ � R S , ûFT�U V�WBXZY K B− → τ−ν̄τ [ \ D�]�^_,`,a'b c�d=e Y K [ \MfFg%h,i"jMk�l�mFnFo pq�r�s
n�tBu _Fv�w xBa4b
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5: 5 � n τ [�\������	��
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f�� b��������� "! i�#%$'& �( �)	* �*nFo�+Mf��(,�-. i fit
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�
6: B → τν [F\?>?@Mn9A�B *C�CDFECGH�'I(J A b�vK n B L?M'NPO B+ → D

0
π+ (D

0
→ K+π−π+π−)

�'�(� _�Q�R�S�T'U=e Y , =�V@v K n B L�M"N	O B− →

τ−ν̄τ (τ− → e−ν̄eντ ) �����<W'[%\(� � qYX d,e Y a A<B*�� b

6
Z\[^]`_badcfedgihkjil

6.1 B monopoqortsvu fB wyx sc�dBe Y � [ \Ff�g�h B(B− → τ−ν̄τ ) z X ,�{ (1) �|�} U B L�M�N [ \ d	~ fB q |Vub| n	�,i
fB · |Vub| = (10.1+1.6

−1.4(stat)+1.3
−1.4(syst)) × 10−4 GeV

q�� dBe Y ��b�e X W	,'A * & 2 � 0��?� b → u �C� JIC��� $�& [�\�n E ��� z XY�����@U } a |Vub| = (4.39±

0.33)× 10−3 [4] � |�} Y�� ,
fB = 0.229+0.036

−0.031(stat)+0.034
−0.037(syst) GeV

O / X Y a'b� Y i�,�� S _�� T�U -��9�PW c�de Y �
B L�M"N [�\ d�~ n�� _M`�� , lattice QCD n���� fB =

0.216± 0.022 GeV q r�s�n�tBu _Mv�w � U } a4b

6.2 �y�����?�¡ 9¢�£o¤y¥ wo¦¨§cFd � � f g�h B(B− → τ−ν̄τ ) q Bd − Bd © � n%hª z X CKM « n�¬9?� /a�� q ='_�®%a"b Bd − Bd ©� WP¯ a±°'² s,i�,
∆md ∝

G2
F

12π2
mBf2

B |Vtd|
2 (2)

qY³P´ a n _ ,8{ (1)
_�µ�e Y a B(B− → τ−ν̄τ ) q ∆md

n�h(� q a q", fB O�¶9· * � 2 � U |Vub|/|Vtd| ( ¸ � �¹»º GY¼	½�¾ n�¿�À n�Á e n�h ) O ��� a1b � 7 i', ��V
�"Â / X Y � ¸ � � ¹Yº G�¼'½	¾ n�¬9��<Ã x4b� n(¯V W�, B− → τ−ν̄τ n�[�\Mf g�hFn c d i?,'jMk lFm�Ä ] xa�V W _(=<ÅPÆ��"ÇPÈ �HÉ } ,�Ê�Ë n E �9�HÌ�Í
W,q =��CV -��?Î'Ï n9Ð�Ñ _ e X W"Ò(� } Ä ]�O?Ó�Ô qÕ'Ö e Y a"b

6.3 ×¨ØÚÙÜÛ(ÝyÞ�ß¨p�¥ w�¦à§á Y _ i�,"Ê9â c�d=e Y � B− → τ−ν̄τ [ \ n�f g�hc�d �,i?,"jFk�lFm(��ãä ��å � }'æ l�W�ç���Â�è�n�¯Vé� ¬9?�Hê�ä a*_,`Pë(V z ?
� q�ä � ,Hã?ç	ì	í O�îï xBa<�?� , � $ �P��� n�¿ Å'ð i�ñ�ò _(= ¿ ��ó Æ�_`C� ,�ô'õ 5 ö�÷ n � $ ��� O�ø � xa"b�ù<ú _�û?üP�

q�ý � , B− → τ−ν̄τ [�\,f g%hMi�þ�W"ÿ�� � $ ��� W� Ï O���� , á n���õ,i�,
B(B− → τ−ν̄τ ) = B(B− → τ−ν̄τ )SM × rH , (3)

qH³ � � q O _�®�a�b��P�'_ , rH i�ÿ	� � $ ����
 N°�²
mH± q<¿ � n � $ ����� n��� Õ�Ö �Mn h _B`,a
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�
7: ∆md q B(B− → τ−ν̄τ ) W�¯ a ¸ � � ¹Yº G±¼'½¾ n�¬�

tan β � |?} Â�,
rH =

(

1 −
m2

B

m2
H±

tan2 β

)2

(4)

q µ�x�� q O _�®�a [5]
b Ê�â4n c�d ô�õ B(B → τν) =

(1.79+0.56
−0.49(stat)+0.46

−0.51(syst)) × 10−4 q j k�lFm�W�� � �
o p�� B(B → τν)SM = (1.59 ± 0.40) × 10−4 z�� , rH

W"ç xBa ¬9 O rH = 1.13± 0.51 q �%� a"b � 8 i�, �
n�¬�?� mH± − tanβ ��� Ñ _ Ã9� �?= n _ ,<ÿ� � $��� n î ï	��
 ���� i�� }�� f?W	 � Y a (95.5%CL)

b
Ê�â / � Y � ¬�%i�, LEP � º # ���	* q } � � ���	�2�� ��-�� _ n	�������	ô�õ��i a z W � } _ } a4b

7
!#" $&%

Belle -��9W	ý } Â�, B L�M<N	O τ
J<Iv�Y* q ��' � �¹�( W'[�\ x=a�)�* O ��+ Â�, c e.-(��b�� n0/F\�i213�4 W65 ~ n �7' � � ¹8( �:9 Ô � + W�, á n Ä<; i�=�>

q�?�ä � - Â } � O ,�@�A	B�C n�D�E q B F�G & � ¹ �
Í�H�I O =�� � x7J	² n B L�M�N E �����LK � Â�, c O��
 q � � ��b � 9 i B− → τ−ν̄τ / \�����n�M�N _ ,O7P n�-"� _�/ � -9� f�g4h�Ñ?H� qYÊ�â"n Belle -���nc d ô	õ(�HÃ9�HÂ } a"b?��V �<Â 10 Q�R Ñ�n�Á ® W �P�a ���9��S'Â�, �0-��0- O	T W 0	�'1	2 n�U�>�� V�ä a� q�W U	W � ��b Ê�â�n0, c ô�õ,i?,"jFk�lFmFnFo pq
rFsFn�tBu _ v w ��Â�ý � ,4j k�l m(� J® � 5 a ¯ V�<å�
 N n�U�> i / � -�� z � �4b � z � � OX� ,�ã'ç�ì
í l�m O o p xBa ÿ�� � $ ��� 
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8: Belle -�� _'/ � -(� ÿ � � $ �P� 
 N W�ç xBa ¬

 b B(B → τν) /�\Ff�g�h n c d � q@j�k�l m�W	ý'´ a
o�p�� zY� 95.5% Z	[ Ï _'E �9� z\� ]2^ e.-�aL�� �
Ã x�b

year
1995 2000 2005

)ντ
→

Br
(B
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�
9: B → τν / \ O�_ n2��� n�M	N
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 ��Ò9� � ¬?�� ��b.) ï n c�d Î	Ï i�,��	��r�s O����
� _�� � r�sFn v � =	�"*���� � 2�
�*�I	2 n��?� _ �
�H� Â } aH�2+ , E �P��� e � W��� x8- � ,�¯ � � } °²2�� ���	� _®4a*b1v K , CERN

_ i LHC -���n����O�M�� q � � Â } a�b Ê�Ë�, LHC -�� _ n������	�q B

F	G & � ¹ � _ n M ����� _ è�n(¯ VH� ô�õ O / � -�az	O q±Â =�� ��� _,`,a'b B F	G & � ¹ ��n cFd W � }
ÂFi�, ) ï n c d ô�õ�n���� ^���z<� , 5ab−1 n E �P� O
�� e.-	- � , tan β = 30

_
mH± = 400 ∼ 500GeV/c2

� _ ��� O ��
 q"o�+ e.-�a [10]
b &  �� ��� n�����W

¯ aé2 � ( 0 º G n�� �,a Ì� O�!#" e.-�a'b
� � ,�$(ä � } � � 2�� ����% V / \ ( 1 3�4 W�5 ~

n � ' � � ¹�( �&% V / \ ) W�i�,�'9W = B → D(∗)τν ,
B → K(∗)νν̄

� è O `�� , }�( -�= j�k�l%m��Yã�ä a8å �}	æ l « n � Ï O	� } b Ê�â4n B → τν / \�n c�d i á
n pilot measurement q��±Â =�Å�Æ4_�`�a O , � n�¯ V8�c d W?¯ � Â TeV

�7 n å � }�æ l�L��� x�a W�i�, e
� W 100 )*� } E �?� O?ó Æ�_F`Fa�b�� n ��+ W Belle

�
2 � I n�+�,�-�i KEKB Í�H2I9�éÌ� �� � Super-KEKB

Í7H�I « n�.�$ I'��J �����0/*1���Â }32�4� n�5�6���³ } Â }�2 ñ L W = , Belle
��2 � I i B0 →

D∗−τ+ντ /�7�n � ,#89�:9#;�� � [11]
4 ��< W b → τντ=�>�? 8�@�A�BDC0E(ä�F#G 2�4�H ?�I�J3K�L#M	N�?DO	PQ�RDS G�T#UVCXW3Y�9�; S�Z G*[�\ P^]�_�` !

8
acb

d�e#f�g L�M:h�i�j#k*l�m�n#o�p�q�r�s*t#l e�f*u
(Ne

) v0w�x r�?*y*k�z�{�|�} Q�~��3������S K�O���M�� U
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