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Scale

BABAR Coordinate System

0 4m

Cryogenic
Chimney

Magnetic Shield
for DIRC

Bucking Coil

Cherenkov
Detector
(DIRC)

Support
Tube

e– e+

Q4
Q2

Q1

B1

Floor

y
x

z
1149 1149

Instrumented
Flux Return (IFR))

Barrel
Superconducting

Coil

Electromagnetic
Calorimeter (EMC)

Drift Chamber
(DCH)

Silicon Vertex
Tracker (SVT)

IFR
Endcap

Forward
End Plug

1225

810

1375

3045

3500

3-2001
8583A50

1015 1749

4050

370

I.P.

Detector CL
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log(Ltoy/Ldata)

  31.54    /    38
Constant   125.3
Mean   20.26
Sigma   124.2

CL=0.444 ± 0.011 (879/1981)
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�������
� �/�-, � �/��� �/�+
 � �/�.� �/�-0 � �/��� �/��, � �/��� �/��� � �/���
Æ������
�������� ��/��0 � �/��. ��/�
� � �/�
. ��/��- � �/��� ��/�0. � �/��+ ��/�,� � �/��

Æ������
������ ��/�+� � �/��, ��/��. � �/�
� ��/�,0 � �/��� ��/�.. � �/��- ��/��, � �/���
Æ������
���	
 ��/�.� � �/�
, ��/�-+ � �/��0 ��/��, � �/��- ��/��� � �/�
� ��/��+ � �/��.
Æ������
���	� ��/��- � �/��, ��/�.� � �/�
+ ��/��. � �/��� ��/�,� � �/��0 ��/�+. � �/���
��	
���
� ��/��� � ,/��, �/
�
 � ,/-�+ �/�.+ � �/-�0 �/�,- � �/
0� 
/.,0 � �/,��
Æ�	
���
� ��/,-+ � �/�+� ��/
�� � �/��- ��/�.
 � �/,�� ��/��- � �/+0� ��/0
. � �/0-,
��	
���
� �/��, � �/��� �/��+ � �/�
- �/��, � �/��+ �/��, � �/��� �/��- � �/��+
�����
����
� �/��
 � �/��� �/��� � �/��� �/��� � �/��� �/��� � �/��� �/��� � �/���
������� �/.+. � �/��. �/.+� � �/��+ �/.,- � �/��, �/.,� � �/��, �/.,� � �/��,
����� �/+
. � �/��, �/+
� � �/��, �/+�� � �/��0 �/+�� � �/��0 �/+�, � �/��0
��	
 �/0-
 � �/��
 �/,�, � �/��� �/,�� � �/��� �/,�� � �/��� �/,�0 � �/��-
��	� �/
�� � �/��� �/
�� � �/��- �/
�� � �/��- �/
�, � �/��. �/
�
 � �/��.
�������� ��/��
 � �/��
 ��/��0 � �/��� ��/��� � �/��� ��/��
 � �/��� �/��� � �/���
������ �/��� � �/��� �/�
. � �/��. �/�
+ � �/��. �/�
+ � �/��+ �/�
0 � �/��+
���	
 ��/��+ � �/��� ��/�0+ � �/��+ ��/�0� � �/��, ��/��- � �/��0 ��/�0� � �/��0
���	� �/�0� � �/��+ �/�0� � �/��0 �/�,� � �/��� �/�,0 � �/��
 �/�,, � �/��

��� 
����� �/�++0 � �/���� �/�+., � �/��00 �/�+.0 � �/��
0 �/�+.0 � �/��
- �/�+.. � �/��
�
������ 0,-,0 .�+
+ -
+�
 ����.0 ��0+��

3��������  � ) ,�� '�  � ) +�� '�  � ) .�� '�  � ) -�� '�  � ) ���� '�

�������
� �/��
 � �/�
� �/��- � �/��� �/��
 � �/�
� �/��0 � �/�
� �/��� � �/��.
Æ������
�������� ��/�,� � �/��0 ��/�0. � �/��
 ��/�,
 � �/��0 ��/�0- � �/��0 ��/�0. � �/��0
Æ������
������ ��/��� � �/��+ ��/��+ � �/��0 ��/��� � �/��+ ��/��
 � �/��+ ��/��� � �/��+
Æ������
���	
 ��/��. � �/��- ��/��, � �/��. ��/�0� � �/��- ��/�0
 � �/�
� ��/�0� � �/��-
Æ������
���	� ��/�.- � �/��
 ��/�-
 � �/��� ��/�-, � �/��
 ��/��� � �/��
 ��/��� � �/��
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���
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/0-+ � �/.+, 
/��, � �/�
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 � �/,�, 
/
+
 � �/0�0
Æ�	
���
� ��/�+� � �/0+. ��/�-, � �/�++ ��/0-� � �/00
 ��/,�� � �/0�, ��/0.� � �/�0

��	
���
� �/��0 � �/��, �/��- � �/��� �/��- � �/��, �/�
� � �/��+ �/�
, � �/��,
�����
����
� �/��� � �/��� �/��� � �/��� �/��� � �/��� �/��� � �/��� �/��� � �/���
������� �/.0. � �/��, �/.0+ � �/��, �/.0+ � �/��, �/.0+ � �/��, �/.0, � �/��,
����� �/+�0 � �/��0 �/+�� � �/��0 �/+�� � �/��0 �/+�� � �/��0 �/+�� � �/��0
��	
 �/,�� � �/��- �/,�� � �/��- �/,�� � �/��- �/,�� � �/��- �/,�
 � �/��-
��	� �/
�� � �/��. �/
�� � �/��. �/
�- � �/��. �/
�- � �/��. �/
�. � �/��.
�������� ��/��� � �/��� �/��� � �/��� �/��� � �/��� �/��
 � �/��- �/��� � �/��-
������ �/�
+ � �/��+ �/�
. � �/��+ �/�
- � �/��+ �/�
- � �/��+ �/�
- � �/��+
���	
 ��/�0� � �/��0 ��/�0
 � �/��0 ��/�0� � �/��� ��/�0� � �/��� ��/��- � �/���
���	� �/�,� � �/��
 �/�,� � �/��
 �/�,, � �/��� �/�,. � �/��� �/�+� � �/���
��� 
����� �/�+.� � �/��
� �/�++. � �/��

 �/�++
 � �/��
� �/�++, � �/��
� �/�++� � �/��
�
������ ��.+�, ���+.- �����, ��
�0� �����.
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� ��� �� ��� � 
�����
 ����	 
���� �� �� �� ��� �!���
�� ��� ��� 
���# ��� ���	���	� ������� ������ ���	� �����
 �

3�������� �� �� ��
� �� :�� �

�������
� �/��, � �/�
� �/��� � �/�,
 �/��� � �/�-- �/�-0 � �/�00 �/��+ � �/�
.
Æ������
�������� ��/�+� � �/�
, �/��, � �/�,� ��/
-- � �/�
- ��/�
, � �/�00 ��/��0 � �/�0�
Æ������
������ ��/
�. � �/��, ��/��- � �/�0� ��/
.0 � �/�+� ��/
.� � �/�
, ��/��, � �/�+-
Æ������
���	
 ��/�-+ � �/��- ��/�0� � �/�0+ ��/
-� � �/�
+ ��/�-� � �/�-� ��/�++ � �/���
Æ������
���	� ��/
�- � �/�
+ ��/�.� � �/�0+ ��/�-+ � �/�-, ��/��- � �/�00 ��/�.� � �/�.

��	
���
� �/�
+ � �/
�� �/�0. � �/0�� �/.�0 � �/,
, 
/��� � �/
.� �/,�
 � �/-,�
Æ�	
���
� ��/�+0 � �/0+- ��/��
 � �/,�, ��/0�+ � �/+0� ��/��. � �/,,, �/�.� � �/0.

��	
���
� �/�0� � �/��� �/�.
 � �/�,+ �/�-� � �/�,+ �/�.� � �/�
� �/��� � �/�.0
�����
����
� �/��� � �/��� �/��� � �/��� �/��� � �/��� �/��0 � �/��� �/��� � �/��

������� �/+-� � �/��� �/-
+ � �/��, �/��+ � �/�+- �/��� � �/�00 �/
+
 � �/�0�
����� �/0+� � �/��- �/.�- � �/��, �/+�+ � �/��, �/00� � �/��� �/0
� � �/���
��	
 �/0�0 � �/��, �/.�
 � �/��� �/0
� � �/��, �/�00 � �/�
� ��/��. � �/�
+
��	� �/�
� � �/��� �/0�. � �/��� �/��, � �/�
� �/��
 � �/��- �/��� � �/��0
�������� �/��0 � �/��, ��/��
 � �/��� �/��+ � �/��� �/��- � �/�.0 ��/��. � �/�.�
������ �/�
. � �/��� �/��� � �/��- �/�
0 � �/��� �/�,� � �/��0 �/��� � �/��-
���	
 �/�
� � �/��, ��/�,
 � �/��+ ��/�,� � �/�+� ��/
�� � �/��- ��/�,� � �/�0+
���	� �/��0 � �/��� �/��� � �/��+ �/��
 � �/��0 �/��� � �/��- �/��- � �/�
.
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0.35 0.4 0.45 0.5 0.55 0.6 0.65

∆md (ps-1)

World average 0.496 ±0.007 ps
-1

CLEO+ARGUS
(χd measurements)

0.490 ±0.032 ps
-1

Average of 34 above 0.496 ±0.007 ps
-1

BELLE D
*
π(part)/l

(31M BB
−

 prel)
0.505 ±0.017 ±0.020 ps

-1
BELLE D

*
lν/comb

(31M BB
−

 prel)
0.489 ±0.012 

+0.011
 ps

-1
0.489 ±0.012  -0.014

BELLE B
0
d(full)/comb

(31M BB
−

 prel)
0.521 ±0.017 

+0.011
 ps

-1
0.521 ±0.017  -0.014

BELLE l/l
(6M BB

−
)

0.463 ±0.008 ±0.016 ps
-1

BABAR l/l
(23M BB

−
)

0.493 ±0.012 ±0.009 ps
-1

BABAR B
0
d(full)/l,K,NN

(32M BB
−

)
0.516 ±0.016 ±0.010 ps

-1
SLD K/Qjet+pol

(96-98 prel)
0.503 ±0.028 ±0.020 ps

-1
SLD l/Qjet+pol

(93-95 prel)
0.520 ±0.072 ±0.035 ps

-1
SLD l+D/Qjet+pol

(93-95 prel)
0.452 ±0.074 ±0.049 ps

-1
SLD dipole/Qjet+pol

(93-95 prel)
0.561 ±0.078 ±0.039 ps

-1
SLD K/Qjet+pol

(93-95 prel)
0.580 ±0.066 ±0.075 ps

-1
OPAL π

*
l/Qjet

(91-00)
0.497 ±0.024 ±0.025 ps

-1
OPAL D

*
/l

(90-94)
0.567 ±0.089 

+0.029
 ps

-1
0.567 ±0.089  -0.023

OPAL D
*
l/Qjet

(90-94)
0.539 ±0.060 ±0.024 ps

-1
OPAL l/Qjet

(91-94)
0.444 ±0.029 

+0.020
 ps

-1
0.444 ±0.029  -0.017

OPAL l/l
(91-94)

0.430 ±0.043 
+0.028

 ps
-1

0.430 ±0.043  -0.030

L3 l/l(IP)
(94-95)

0.472 ±0.049 ±0.053 ps
-1

L3 l/Qjet
(94-95)

0.437 ±0.043 ±0.044 ps
-1

L3 l/l
(94-95)

0.458 ±0.046 ±0.032 ps
-1

DELPHI vtx
(94-00 prel)

0.531 ±0.025 ±0.007 ps
-1

DELPHI D
*
/Qjet

(91-94)
0.523 ±0.072 ±0.043 ps

-1
DELPHI l/l

(91-94)
0.480 ±0.040 ±0.051 ps

-1
DELPHI π

*
l/Qjet

(91-94)
0.499 ±0.053 ±0.015 ps

-1
DELPHI l/Qjet

(91-94)
0.493 ±0.042 ±0.027 ps

-1
CDF D

(*)
/l

(92-95 prel)
0.562 ±0.068 

+0.041
 ps

-1
0.562 ±0.068  -0.050

CDF e/µ
(92-95 prel)

0.450 ±0.045 ±0.051 ps
-1

CDF D
*
l/l

(92-95)
0.516 ±0.099 

+0.029
 ps

-1
0.516 ±0.099  -0.035

CDF l/l,Qjet
(94-95)

0.500 ±0.052 ±0.043 ps
-1

CDF µ/µ
(92-95)

0.503 ±0.064 ±0.071 ps
-1

CDF Dl/SST
(92-95)

0.471 
+0.078

  ±0.034 ps
-1

0.471  -0.068

ALEPH vtx/Qjet
(91-95 prel)

0.441 ±0.026 ±0.029 ps
-1

ALEPH l/l
(91-94)

0.452 ±0.039 ±0.044 ps
-1

ALEPH l/Qjet
(91-94)

0.404 ±0.045 ±0.027 ps
-1

ALEPH D
*
/l,Qjet

(91-94)
0.482 ±0.044 ±0.024 ps

-1
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Pull: DeltaM_Sig

  34.38    /    32
Constant   156.9   4.486
Mean -0.3616E-01  0.2236E-01
Sigma  0.9660  0.1651E-01

Value: DeltaM_Sig

  19.54    /    22
Constant   201.5   5.670
Mean -0.5432E-03  0.3507E-03
Sigma  0.1531E-01  0.2540E-03

Generated Value: 0.512

�	���� &��5 *�
�	������� �� ���
�	�� !����
 �� ��� ��� ���� �� ��� �%� ��� !�	�����
���� ��		�
����
 �� ��� ����	���� !�����

/..



0
25
50
75

100
125
150
175
200

-5 -4 -3 -2 -1 0 1 2 3 4 5

0
50

100
150
200
250
300
350
400

0.5 0.6 0.7 0.8 0.9 1 1.1

Pull: aveD_Sig_Lep

  40.41    /    32
Constant   150.3   4.359
Mean  0.6543E-01  0.2369E-01
Sigma   1.004  0.1774E-01

Value: aveD_Sig_Lep

  27.48    /    13
Constant   328.6   8.976
Mean  0.8430  0.6587E-03
Sigma  0.2803E-01  0.4282E-03

Generated Value: 0.842
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Pull: aveD_Sig_Kaon

  41.78    /    36
Constant   152.2   4.412
Mean  0.4671E-01  0.2326E-01
Sigma  0.9926  0.1737E-01

Value: aveD_Sig_Kaon

  8.467    /    10
Constant   402.1   11.55
Mean  0.6695  0.5293E-03
Sigma  0.2313E-01  0.4036E-03

Generated Value: 0.669
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Pull: aveD_Sig_NT1

  43.38    /    39
Constant   147.1   4.206
Mean  0.3995E-01  0.2369E-01
Sigma   1.027  0.1729E-01

Value: aveD_Sig_NT1

  17.20    /    24
Constant   202.8   5.715
Mean  0.5645  0.1044E-02
Sigma  0.4567E-01  0.7588E-03

Generated Value: 0.563
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Pull: aveD_Sig_NT2

  36.93    /    35
Constant   153.4   4.474
Mean -0.5279E-01  0.2307E-01
Sigma  0.9876  0.1770E-01

Value: aveD_Sig_NT2

  16.11    /    20
Constant   234.7   6.729
Mean  0.3106  0.9034E-03
Sigma  0.3946E-01  0.6849E-03

Generated Value: 0.313
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Pull: DeltaD_Sig_Lep

  48.91    /    35
Constant   147.8   4.181
Mean  0.1349E-01  0.2397E-01
Sigma   1.021  0.1696E-01

Value: DeltaD_Sig_Lep

  29.12    /    22
Constant   200.6   5.579
Mean -0.6865E-02  0.1055E-02
Sigma  0.4589E-01  0.7302E-03

Generated Value: -0.006
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Pull: DeltaD_Sig_Kaon

  36.90    /    35
Constant   151.2   4.335
Mean -0.2073E-02  0.2313E-01
Sigma   1.001  0.1711E-01

Value: DeltaD_Sig_Kaon

  14.80    /    16
Constant   280.2   7.852
Mean  0.2468E-01  0.7577E-03
Sigma  0.3309E-01  0.5405E-03

Generated Value: 0.024
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Pull: DeltaD_Sig_NT1

  27.51    /    32
Constant   152.4   4.340
Mean -0.5597E-02  0.2314E-01
Sigma  0.9978  0.1686E-01

Value: DeltaD_Sig_NT1

  27.89    /    35
Constant   138.9   3.874
Mean -0.8662E-01  0.1527E-02
Sigma  0.6630E-01  0.1063E-02

Generated Value: -0.086
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Pull: DeltaD_Sig_NT2

  32.21    /    34
Constant   149.0   4.243
Mean  0.2958E-01  0.2357E-01
Sigma   1.019  0.1726E-01

Value: DeltaD_Sig_NT2

  16.69    /    28
Constant   155.6   4.466
Mean  0.1019  0.1370E-02
Sigma  0.5959E-01  0.1055E-02

Generated Value: 0.100
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Pull: Scale_core_Sig_Run_1

  43.68    /    32
Constant   156.6   4.752
Mean -0.3680  0.2246E-01
Sigma  0.9647  0.1924E-01

Value: Scale_core_Sig_Run_1

  73.73    /    19
Constant   246.3   7.779
Mean   1.332  0.2345E-02
Sigma  0.9149E-01  0.2016E-02

Generated Value: 1.368
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Pull: Bias__tail_Sig_Run_1

  233.7    /    45
Constant   119.0   4.650
Mean  0.4828E-01  0.2980E-01
Sigma   1.050  0.3008E-01

Value: Bias__tail_Sig_Run_1

  261.6    /    46
Constant   66.82   2.092
Mean  -4.885  0.1093
Sigma   3.154  0.8261E-01

Generated Value: -5.025
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Pull: Bias__core_Sig_Lep_Run_1

  35.24    /    36
Constant   147.4   4.318
Mean  0.6739E-01  0.2400E-01
Sigma   1.030  0.1903E-01

Value: Bias__core_Sig_Lep_Run_1

  19.29    /    22
Constant   233.5   6.556
Mean  0.6620E-01  0.3021E-02
Sigma  0.1320  0.2156E-02

Generated Value: 0.057
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Pull: Bias__core_Sig_Kaon_Run_1

  30.34    /    34
Constant   155.3   4.541
Mean  0.4062E-01  0.2270E-01
Sigma  0.9756  0.1770E-01

Value: Bias__core_Sig_Kaon_Run_1

  3.501    /     9
Constant   406.8   11.72
Mean -0.2179  0.1752E-02
Sigma  0.7651E-01  0.1378E-02

Generated Value: -0.221
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Pull: Bias__core_Sig_NT1_Run_1

  25.48    /    31
Constant   150.5   4.505
Mean  0.3491E-01  0.2364E-01
Sigma   1.014  0.1987E-01

Value: Bias__core_Sig_NT1_Run_1

  15.00    /    25
Constant   197.2   5.639
Mean -0.6067E-01  0.3577E-02
Sigma  0.1566  0.2704E-02

Generated Value: -0.068
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Pull: Bias__core_Sig_NT2_Run_1

  29.10    /    32
Constant   154.9   4.408
Mean  0.4717E-01  0.2268E-01
Sigma  0.9823  0.1657E-01

Value: Bias__core_Sig_NT2_Run_1

  20.56    /    19
Constant   261.0   7.290
Mean -0.4557  0.2693E-02
Sigma  0.1180  0.1893E-02

Generated Value: -0.461
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Pull: Frac__tail_Sig_Run_1

  351.6    /    43
Constant   149.4   8.629
Mean  0.1652  0.2358E-01
Sigma  0.8447  0.4254E-01

Value: Frac__tail_Sig_Run_1

  511.5    /    30
Constant   2781.   620.6
Mean -0.2854  0.1813E-01
Sigma  0.1232  0.3835E-02

Generated Value: 0.014
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Pull: Frac__outl_Sig_Run_1

  58.74    /    40
Constant   156.8   4.547
Mean -0.2312  0.2260E-01
Sigma  0.9454  0.1627E-01

Value: Frac__outl_Sig_Run_1

  46.12    /    16
Constant   229.6   6.889
Mean  0.6822E-02  0.1186E-03
Sigma  0.4134E-02  0.9956E-04

Generated Value: 0.008
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Pull: Scale_core_Sig_Run_2

  40.91    /    32
Constant   152.0   4.369
Mean -0.3488  0.2330E-01
Sigma  0.9931  0.1706E-01

Value: Scale_core_Sig_Run_2

  39.05    /    28
Constant   186.0   5.545
Mean   1.139  0.2918E-02
Sigma  0.1231  0.2376E-02

Generated Value: 1.184
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Pull: Bias__tail_Sig_Run_2

  179.9    /    43
Constant   160.7   5.404
Mean  0.1603  0.2121E-01
Sigma  0.8189  0.1814E-01

Value: Bias__tail_Sig_Run_2

  239.6    /    42
Constant   82.15   2.587
Mean  -8.266  0.3262
Sigma   3.603  0.1813

Generated Value: -7.465
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Pull: Bias__core_Sig_Lep_Run_2

  36.19    /    36
Constant   150.7   4.319
Mean  0.1111  0.2315E-01
Sigma   1.005  0.1712E-01

Value: Bias__core_Sig_Lep_Run_2

  25.52    /    27
Constant   180.3   5.155
Mean -0.1883E-01  0.3908E-02
Sigma  0.1704  0.2933E-02

Generated Value: -0.039
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Pull: Bias__core_Sig_Kaon_Run_2

  43.51    /    33
Constant   153.4   4.383
Mean  0.1174  0.2296E-01
Sigma  0.9851  0.1671E-01

Value: Bias__core_Sig_Kaon_Run_2

  16.96    /    13
Constant   337.4   9.385
Mean -0.2412  0.2086E-02
Sigma  0.9145E-01  0.1456E-02

Generated Value: -0.253
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Pull: Bias__core_Sig_NT1_Run_2

  31.91    /    37
Constant   148.1   4.318
Mean  0.5195E-01  0.2370E-01
Sigma   1.026  0.1848E-01

Value: Bias__core_Sig_NT1_Run_2

  14.48    /    15
Constant   294.9   8.314
Mean -0.4401  0.4853E-02
Sigma  0.2096  0.3484E-02

Generated Value: -0.452
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Pull: Bias__core_Sig_NT2_Run_2

  48.62    /    33
Constant   148.3   4.251
Mean  0.3941E-01  0.2352E-01
Sigma   1.013  0.1722E-01

Value: Bias__core_Sig_NT2_Run_2

  19.98    /    23
Constant   195.7   5.476
Mean -0.1919  0.3606E-02
Sigma  0.1575  0.2563E-02

Generated Value: -0.199
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Pull: Frac__tail_Sig_Run_2

  249.2    /    40
Constant   163.0   6.624
Mean  0.1958  0.2696E-01
Sigma  0.8194  0.2601E-01

Value: Frac__tail_Sig_Run_2

  425.2    /    26
Constant   519.0   23.17
Mean  0.1705E-01  0.3496E-03
Sigma  0.9482E-02  0.3455E-03

Generated Value: 0.015

0
200
400
600
800

1000
1200
1400
1600
1800
2000

-5 -4 -3 -2 -1 0 1 2 3 4 5

0
200
400
600
800

1000
1200
1400
1600

-0.01 -0.008-0.006-0.004-0.002 0 0.002 0.004 0.006 0.008 0.01

Pull: Frac__outl_Sig_Run_2

  993.7    /    13
Constant  0.1499E+06  0.3987E+05
Mean  -6.527  0.4016
Sigma   1.885  0.8808E-01

Value: Frac__outl_Sig_Run_2

  1207.    /    22
Constant   434.9   163.4
Mean -0.1606E-01  0.3075E-02
Sigma  0.8630E-02  0.7600E-03

Generated Value: 0.000
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