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VLQ��β�OLNHOLKRRG�ILW
n *OREDO�XQELQQHG�PD[LPXP�OLNHOLKRRG�ILW�WR�GDWD�

n PLVWDJ�UDWHV
n ∆W�UHVROXWLRQV
n �VLQ�β
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0LVWDJ�UDWHV�IRU�%��%��WDJV� ��
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VLQ��β�UHVXOW��UDZ�&3�DV\PPHWULHV
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6\VWHPDWLF�XQFHUWDLQWLHV
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,QWHUSUHWDWLRQ�RI�UHVXOWV

0HWKRG�DV�LQ�+|FNHU�HW�DO�
KHSH[��������
�DOVR�RWKHU�UHFHQW�JOREDO�&.0
PDWUL[�DQDO\VHV�

%D%DU�VLQ�β�
�ZLWK����IE���

2QH�VROXWLRQ�IRU�β LV
FRQVLVWHQW�ZLWK
PHDVXUHPHQWV�RI
VLGHV�RI�8QLWDULW\

7ULDQJOH



-DQ���������� -DQ�6WDUN��:,1����� ��
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LQGHSHQGHQW�PHDVXUHPHQWV�RI�VLQ��β:

GLIIHUHQW�TXDUN�SURFHVVHV
YDULRXV�SHQJXLQ�FRQWULEXWLRQV
DQJXODU�DQDO\VHV�IRU�99�PRGHV
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&RQFOXVLRQV

VLQ��β�� ��������������VWDW����������V\VW��

%D%DU�REVHUYHV�&3�YLRODWLRQ�LQ�WKH�%��V\VWHP�DW��σ�OHYHO

35/�����������
'HWDLOHG�SDSHU��KHS�H[����������VXEPLWWHG�WR�
3K\V��5HY��'�RQ�-DQXDU\���WK

VLQ��β�ZLOO�EHFRPH�D�SUHFLVLRQ�PHDVXUHPHQW�
�����σ�VLQ��β��≤������ZLWK�����IE�����WKLV�VXPPHU�
���������������IE���E\�����

7HVW�VWDQGDUG�PRGHO�E\�FRPSDULQJ�VLQ��β�IURP�GLIIHUHQW�
GHFD\�PRGHV��GLIIHUHQW�TXDUN�WUDQVLWLRQV������



-DQ���������� -DQ�6WDUN��:,1����� ��

%DFNXS�VOLGHV
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7KH�XQLWDULW\�WULDQJOH�ZLWKRXW
&3�YLRODWLRQ�PHDVXUHPHQWV

β

0HWKRG�GHVFULEHG
LQ�+|FNHU�HW�DO�
KHS�H[��������

½7HVW�60�E\�RYHU�FRQVWUDLQLQJ�8QLWDULW\�7ULDQJOH
ZLWK�PHDVXUHPHQWV�RI�VLGHV�DQG�DQJOHV



-DQ���������� -DQ�6WDUN��:,1����� ��

³&RUUHFWHG´�&3�DV\PPHWULHV

si
n2

si
n2

ββ
Si

n2
Si

n2
β β 

si
n(

si
n(

∆∆ m
 t

)
m

 t
)

0/�ILW�LQ�∆W�ELQ

tP.
dBsin560 ×

only  1−=CPη



-DQ���������� -DQ�6WDUN��:,1����� ��

&RQVLVWHQF\�FKHFNV
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6HDUFK�IRU�GLUHFW�&3

3URELQJ�QHZ�SK\VLFV���RQO\�XVH�η&3 ��
VDPSOH�WKDW�FRQWDLQV�QR�&3�EDFNJURXQG�
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&KDQJHV�5XQ��→�5XQ�

n )LUVW�SXEOLFDWLRQ�LQ�0DUFK�����

n &KDQJHV�VLQFH�WKHQ�
n 0RUH�GDWD��UXQ��������Å���%%�SDLUV
n ,PSURYHG�UHFRQVWUXFWLRQ�HIILFLHQF\
n 2SWLPL]HG�VHOHFWLRQ�FULWHULD�WDNHV�LQWR�DFFRXQW�&3
DV\PPHWU\�RI�EDFNJURXQG�LQ�-�ψ./

n $GGLWLRQDO�GHFD\�PRGHV�χ&�.6�DQG�-�ψ.
�
n ,PSURYHG�YHUWH[�UHVROXWLRQ�IRU�UHFRQVWUXFWHG�DQG
WDJ�%

VLQ��β�� �����������������������35/���������������
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5XQ��5XQ��UHVXOWV
5XQ�� 5XQ��

sin2β

Average 0.45±0.18

JΨKs 0.23±0.24

J/ΨKs2π0 0.13±0.65

Ψ(2S)Ks 0.40±0.49

χcKs 3.20+0.43.20 -0.7

J/ΨK*0 1.26±1.22

J/ΨKL 0.71±0.42

PRL modes 0.32±0.18

-1 -0.5 0 0.5 1 1.5 2 2.5 3 3.5

sin2β

Average 0.82±0.22

JΨKs 0.72±0.27

J/ΨKs2π0 1.62±0.74

Ψ(2S)Ks 1.85±1.21

χcKs 1.14±1.25

J/ΨK*0 0.15±1.62

J/ΨKL 0.68±0.58

PRL modes 0.83±0.23

-1 -0.5 0 0.5 1 1.5 2 2.5 3 3.5

'LIIHUHQFH�IRU�35/
�PRGHV����� σ
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/DUJH�VLQ��β�LQ�%��→�χF��.�6
n ILW�IRU�%��%��∆W�3')V��QRW�IRU�$&3
n DFFRPPRGDWH�ODUJH�DV\PPHWU\�ZLWK
QHJDWLYH�VLJQDO�3')��DW�����π��∆PG��IRU
%��%���WDJJHG�HYHQWV�

n 3RVVLEOH���EHFDXVH
n 1R�HYHQWV�DW�WKHVH�∆W
�HJ��OHSWRQ�WDJV�

n 6XP�RI�VLJQDO���EDFNJURXQG�3')V
SRVLWLYH��HJ��.DRQ�WDJV�

n 1RWH��D�VLQJOH�OHSWRQ�%��WDJ�DW
∆W� ��π��∆P ZRXOG�EULQJ�VLQ�β�IURP����
WR�a������ZOHS��≈����

n 0HDVXUH�VLQ�β XQELDVHG�IRU�ORZ�VWDW�
VDPSOHV�DQG�SUREDELOLW\�WR�REWDLQ
VLQ�β≥����ZKHQ�WUXH�YDOXH�����LV�����
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