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0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7

τ (b-baryon) (ps)

Average of above 10 1.208±0.051 ps

DELPHI Ξ l
(91-93)

1.5+0.7 ±0.3 ps1.5 -0.4 ±0.3

ALEPH Ξ l
(90-95)

1.35+0.37 +0.15 ps1.35 -0.28  -0.17

Ξ l measurements

OPAL Λc l
(90-95)

1.29+0.24 ±0.06 ps1.29 -0.22 ±0.06

DELPHI Λc l
(91-95)

1.11+0.19 ±0.05 ps1.11 -0.18 ±0.05

CDF  Λc l
(92-95)

1.32±0.15±0.06 ps

ALEPH Λ l+l-

(91-95)
1.30+0.26 ±0.04 ps1.30 -0.21 ±0.04

ALEPH Λc l
(91-95)

1.18+0.13 ±0.03 ps1.18 -0.12 ±0.03

Λb  measurements

OPAL Λ l (IP+vtx)
(90-94)

1.16±0.11±0.06 ps

DELPHI Λ l
(91-95)

1.10+0.19 ±0.09 ps1.10 -0.17 ±0.09

DELPHI Λ l π
(91-95)

1.16±0.20±0.08 ps

DELPHI p l
(91-95)

1.19±0.14±0.07 ps

ALEPH Λ l
(91-95)

1.20±0.08±0.06 ps

Avg b baryon meas.
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MINUIT χ2 Fit to Plots

File: pull.hbook 19-MAR-2003 02:00
Plot Area Total/Fit   7.45633E+05 / 7.45633E+05
Func Area Total/Fit   7.40354E+05 / 7.40354E+05

Fit Status  0
E.D.M.  1.00

χ2=  5280.0 for 100 -  6 d.o.f., C.L.= 0.00    %
Errors Parabolic                     Minos
Function  1: Polynomial  of  Order 1
NORM∗  3.85320E+07 ±  2.6168E+04 -   0.000 +   0.000
POLY01∗  2.22101E+05 ±   155.3 -   0.000 +   0.000
OFFSET∗   171.66 ±  0.1179 -   0.000 +   0.000
Function  2: Gaussian (sigma)
AREA∗  3.02889E+05 ±   656.2 -   0.000 +   0.000
MEAN∗   3.0868 ±  3.6401E-05 -   0.000 +   0.000
SIGMA∗  1.57684E-02 ±  3.6119E-05 -   0.000 +   0.000

area signal = 3.02089E+05
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MINUIT χ2 Fit to Plot 102&0

File: pull.hbook 19-MAR-2003 02:03
Plot Area Total/Fit   5.23969E+05 / 5.23969E+05
Func Area Total/Fit   5.22994E+05 / 5.22994E+05

Fit Status  2
E.D.M. 2.307E-07

χ2=   973.8 for 100 -  7 d.o.f., C.L.= 0.00    %
Errors Parabolic                     Minos
Function  1: Gaussian (sigma)
AREA  2.86767E+05 ±   699.0 -   0.000 +   0.000
MEAN  0.95687 ±  3.9688E-03 -   0.000 +   0.000
SIGMA   1.5892 ±  3.8561E-03 -   0.000 +   0.000
Function  2: Polynomial  of  Order 2
NORM -1.31746E+05 ±   392.1 -   0.000 +   0.000
POLY01  -3101.6 ±   4.189 -   0.000 +   0.000
POLY02  -16.684 ±  4.3955E-02 -   0.000 +   0.000
OFFSET   94.335 ±  0.2533 -   0.000 +   0.000
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MINUIT Likelihood Fit to Plots

File: /home/madrak/Ilifefit/lfslct50_51_inp.datm.hbook 26-SEP-2003 14:25
Plot Area Total/Fit    1878.0 / 1878.0
Func Area Total/Fit    1877.6 / 1877.6

Fit Status  0
E.D.M.  1.00

Likelihood =   106.1
χ2=   106.0 for  80 -  6 d.o.f., C.L.=0.868    %
Errors Parabolic                     Minos
Function  1: Polynomial  of  Order 1
NORM∗ -1.78979E+05 ±   1487. -   0.000 +   0.000
POLY01∗  -2161.6 ±   18.22 -   0.000 +   0.000
OFFSET∗   90.031 ±  0.6880 -   0.000 +   0.000
Function  2: Gaussian (sigma)
AREA∗   205.45 ±   27.67 -   0.000 +   0.000
MEAN∗   5.2726 ±  1.9012E-03 -   0.000 +   0.000
SIGMA∗  1.38442E-02 ±  2.4478E-03 -   0.000 +   0.000

B0 Candidatesarea signal =  204.90

fb = 0.642 ± 0.048

m-3σm =  5.2310

m+3σm =  5.3141
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MINUIT Likelihood Fit to Plots
ΛB mass
File: /home/madrak/Ilifefitgc/lflbslct1_2_inp.datm.hbook 26-SEP-2003 14:28
Plot Area Total/Fit    1169.0 / 1169.0
Func Area Total/Fit    1169.0 / 1169.0

Fit Status  0
E.D.M.  1.00

Likelihood =    72.8
χ2=    68.3 for  80 -  6 d.o.f., C.L.= 66.4%
Errors Parabolic                     Minos
Function  1: Polynomial  of  Order 1
NORM∗   1096.3 ±   1199. -   0.000 +   0.000
POLY01∗   21.329 ±   15.14 -   0.000 +   0.000
OFFSET∗  -73.854 ±   58.57 -   0.000 +   0.000
Function  2: Gaussian (sigma)
AREA∗   52.640 ±   15.24 -   0.000 +   0.000
MEAN∗   5.6171 ±  2.4543E-03 -   0.000 +   0.000
SIGMA∗  8.14731E-03 ±  3.1540E-03 -   0.000 +   0.000

ΛB Candidatesarea signal =  52.506

fb = 0.726 ±0.079

m-3σm =  5.5927

m+3σm =  5.6416
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z(J/ψ)-z(primary vertex)(cm)
ID
Entries
Mean
RMS
UDFLW
OVFLW
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-0.8317E-01

 0.4449
  7.000
  2.000
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B0 Decay Length Distribution - Monte Carlo
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MINUIT Likelihood Fit to Plots

File: /home/madrak/Ilifefit/lfslct50_51_inp.datm.hbook 26-SEP-2003 14:25
Plot Area Total/Fit    1878.0 / 1878.0
Func Area Total/Fit    1877.6 / 1877.6

Fit Status  0
E.D.M.  1.00

Likelihood =   106.1
χ2=   106.0 for  80 -  6 d.o.f., C.L.=0.868    %
Errors Parabolic                     Minos
Function  1: Polynomial  of  Order 1
NORM∗ -1.78979E+05 ±   1487. -   0.000 +   0.000
POLY01∗  -2161.6 ±   18.22 -   0.000 +   0.000
OFFSET∗   90.031 ±  0.6880 -   0.000 +   0.000
Function  2: Gaussian (sigma)
AREA∗   205.45 ±   27.67 -   0.000 +   0.000
MEAN∗   5.2726 ±  1.9012E-03 -   0.000 +   0.000
SIGMA∗  1.38442E-02 ±  2.4478E-03 -   0.000 +   0.000

B0 Candidatesarea signal =  204.90

fb = 0.642 ± 0.048

m-3σm =  5.2310

m+3σm =  5.3141
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MINUIT Likelihood Fit to Plots
ΛB mass
File: /home/madrak/Ilifefitgc/lflbslct1_2_inp.datm.hbook 26-SEP-2003 14:28
Plot Area Total/Fit    1169.0 / 1169.0
Func Area Total/Fit    1169.0 / 1169.0

Fit Status  0
E.D.M.  1.00

Likelihood =    72.8
χ2=    68.3 for  80 -  6 d.o.f., C.L.= 66.4%
Errors Parabolic                     Minos
Function  1: Polynomial  of  Order 1
NORM∗   1096.3 ±   1199. -   0.000 +   0.000
POLY01∗   21.329 ±   15.14 -   0.000 +   0.000
OFFSET∗  -73.854 ±   58.57 -   0.000 +   0.000
Function  2: Gaussian (sigma)
AREA∗   52.640 ±   15.24 -   0.000 +   0.000
MEAN∗   5.6171 ±  2.4543E-03 -   0.000 +   0.000
SIGMA∗  8.14731E-03 ±  3.1540E-03 -   0.000 +   0.000

ΛB Candidatesarea signal =  52.506

fb = 0.726 ±0.079

m-3σm =  5.5927

m+3σm =  5.6416
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CDF Run II Preliminary     65pb-1

ΛB Lifetime Control Sample: B0→J/ψK0s
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CDF Run II Preliminary     65pb-1

Unbinned Likelihood Fit To ΛB Lifetime

1

101

102

103

 cτ (μm)

E
ve

nt
s/

40
μm

cτ=374±78(stat)μm

signal region fit

background fit

CDF Run II Preliminary     65pb-1

ΛB mass sideband

-1000 0 1000 2000

1

101

102

103

4����� *'+L #������� �������� �� /��� �������	 ��	�����	�" ��� (�' ��� ����� ���;
������ ���/� 
��� �	 ��� ���	�� �����	" /��� ��� ���	�� ���� ��������	
 �� �������
"
�	
 ��� ��������
 ��������	
 �� �������
)��� ��	� /��� 
����� ���
�	�-' ��� ��/��
��������� ���/� 
��� ���� ��� ��
���	
�" /��� ��� ��������	
 �� �������
' 0� ���/
�	�� ��� �����	� ;2%%%�� / � / $%%%��" ������ ��� 
��� �� �	���
�
 �	 ��� ��'

J2



#� �� �(� ����'	���
�� ���� ��� ���	��� ��	

������ ���� ��� ����	
 ����	� �����
" ��� $;
 �������	���� ���� �	
 �������� ��"

��� ���/	 �	 4����� *'K �	
 4����� *'J' 0� ��� ���� �� �� � �����;�����' 4�� ����������

�	
 ����� ������ ��� ���/	 �	 *'& �	
 *',' 4�� �
)��-" /� �����	 ,$%�&$��' ���� ��

+ �� ������ ���	 ��� ������ /��� ��� ���	
��
 �����
 )�����
 2-' 4�� ��� (�" /�

�����	 �
 6 &*2 � +1��' ���� �� $& �� ������� ���	 ��� ������ ���	� ��� ���	
��


�����
'

J$



���������  	��� I���� ��������� 	������� ����� �������� �����
����� )�5FB#- )�5FB#-

�
 )��- ,$%'& &$'2 &%'+ &&'J
��� 2'$$J %'%&J %'%&J %'%&J
*
�

%'%$& %'%%+ %'%%+ %'%%K
6
�

)��- *,2', 2&2'+ 222'K 2*J'1
*� %'2+ %'%2K %'%2K %'%2K
6� )��- &$,'1 &%'J $1'$ &$'K
*� %'J*% %'%2&K %'%2,% %'%2&,
�� )E�I- *'$K, %'%%2$ %'%%2$ %'%%2$
���

)E�I- %'%2&% %'%%2K %'%%2+ %'%%2J
5� )E�I-�� 2,'+ *'& *'& *'$

����� *'&L 4�� ��������� ������ �����	�
 �	 ��� $;
 �������	���� ���� �	
 ��������
�� ��� ��� ��'

���������  	��� I���� ��������� 	������� ����� �������� �����
����� )�5FB#- )�5FB#-

�
 )��- &*%'K +J'J +&'J K*'1
��� 2'$+, %'%,%$ %'%&1K %'%,%J
*
�

%'%$$ %'%%K %'%%+ %'%%K
6
�

)��- ,+$'1 2$%'1 2%2'1 2,K'&
*� %'2K %'%2+ %'%2+ %'%2+
6� )��- &K+'* &,'& &$'& &+'K
*� %'1*J %'%%J, %'%%JJ %'%%J%
�� )E�I- *'+2K %'%%$% %'%%$% %'%%$2
���

)E�I- %'%%1% %'%%2J %'%%2+ %'%%21
5� )E�I-�� &'& &'K &'+ &'+

����� *',L 4�� ��������� ������ �����	�
 �	 ��� $;
 �������	���� ���� �	
 ��������
�� ��� ��� (�'

J&



2-d Simultaneous Mass and Lifetime Fit
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2-d Simultaneous Mass and Lifetime Fit
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cτ B0(μm) - 5000 Toy MC experiments
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MINUIT χ2 Fit to Plots
lifetime MC
File: fit_slctnew2mc_lfslct50_51_inp.dat.hst 25-JUL-2003 14:45
Plot Area Total/Fit    5000.0 / 5000.0
Func Area Total/Fit    4980.1 / 4980.1

Fit Status  0
E.D.M.  1.00

χ2=    20.4 for 200 -  3 d.o.f., C.L.=100.0%
Errors Parabolic                     Minos
Function  1: Gaussian (sigma)
AREA∗   4980.1 ±   70.57 -   0.000 +   0.000
MEAN∗   413.11 ±  0.4573 -   0.000 +   0.000
SIGMA∗   32.149 ±  0.3192 -   0.000 +   0.000

fit mean cτ=     413± 0.45734 μm

generated = 414μm
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cτ ΛB(μm) - 5000 Toy MC experiments
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MINUIT χ2 Fit to Plots
lifetime MC
File: fit_slctlbfinal2mc_lflbslct1_2_inp.dat.hst 25-JUL-2003 17:38
Plot Area Total/Fit    4240.0 / 4240.0
Func Area Total/Fit    4168.0 / 4168.0

Fit Status  0
E.D.M.  1.00

χ2=    73.0 for 200 -  3 d.o.f., C.L.=100.0%
Errors Parabolic                     Minos
Function  1: Gaussian (sigma)
AREA∗   4168.0 ±   64.57 -   0.000 +   0.000
MEAN∗   372.69 ±   1.158 -   0.000 +   0.000
SIGMA∗   74.305 ±  0.8541 -   0.000 +   0.000

fit mean cτ=     373±  1.1581 μm

generated = 374μm
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Pull for cτ B0  - 5000 Toy MC experiments
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MINUIT χ2 Fit to Plots
pull ct MC
File: fit_slctnew2mc_lfslct50_51_inp.dat.hst 25-JUL-2003 14:50
Plot Area Total/Fit    5000.0 / 4706.0
Func Area Total/Fit    4938.7 / 4652.1

Fit Status  0
E.D.M.  1.00

χ2=    53.5 for  40 -  3 d.o.f., C.L.=  3.9%
Errors Parabolic                     Minos
Function  1: Gaussian (sigma)
AREA∗   4938.7 ±   75.98 -   0.000 +   0.000
MEAN∗  4.09508E-02 ±  1.8318E-02 -   0.000 +   0.000
SIGMA∗   1.0544 ±  1.8358E-02 -   0.000 +   0.000

fit mean =  4.09508E-02± 1.83181E-02 μm

width =   1.0544
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Pull for cτ ΛB  - 5000 Toy MC experiments

0

50

100

150

200

250

MINUIT χ2 Fit to Plots
pull ct MC
File: fit_slctlbfinal2mc_lflbslct1_2_inp.dat.hst 25-JUL-2003 17:41
Plot Area Total/Fit    4219.0 / 4032.0
Func Area Total/Fit    4131.4 / 3976.5

Fit Status  0
E.D.M.  1.00

χ2=    55.1 for  40 -  3 d.o.f., C.L.=  2.8%
Errors Parabolic                     Minos
Function  1: Gaussian (sigma)
AREA∗   4131.4 ±   67.01 -   0.000 +   0.000
MEAN∗  1.59318E-02 ±  1.7247E-02 -   0.000 +   0.000
SIGMA∗  0.96123 ±  1.6534E-02 -   0.000 +   0.000

fit mean =  1.59318E-02± 1.72470E-02 μm

width =  0.96123
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χ2 Test - ΛB
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MINUIT χ2 Fit to Plots
cτ(B0) vs. cut on pt(B

0)
File: pt.txt  1-SEP-2003 18:36
Plot Area Total/Fit    3970.0 / 3970.0
Func Area Total/Fit    3178.5 / 3178.5

Fit Status  0
E.D.M.  1.00

χ2=     2.2 for  10 -  3 d.o.f., C.L.= 94.8%
Errors Parabolic                     Minos
Function  1: Polynomial  of  Order 1
NORM∗   262.94 ±   141.9 -   0.000 +   0.000
POLY01∗   4.7170 ±   3.494 -   0.000 +   0.000
OFFSET∗  -22.488 ±   30.10 -   0.000 +   0.000

slope =   4.7170 ±   3.4939
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MINUIT χ2 Fit to Plots
cτ(B0) vs. cut on Lxy(K

0s)
File: lxy.txt  1-SEP-2003 18:40
Plot Area Total/Fit    4142.0 / 4142.0
Func Area Total/Fit    10176. / 10176.

Fit Status  0
E.D.M.  1.00

χ2=     1.3 for  10 -  3 d.o.f., C.L.= 98.7%
Errors Parabolic                     Minos
Function  1: Polynomial  of  Order 1
NORM∗   271.32 ±   186.8 -   0.000 +   0.000
POLY01∗  0.28347 ±  0.3692 -   0.000 +   0.000
OFFSET∗  -480.62 ±   644.1 -   0.000 +   0.000

slope =  0.28347 ±  0.36917
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Unbinned Likelihood Fit To B0 Lifetime
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File: runmass.hbook 12-SEP-2003 14:28
Plot Area Total/Fit    668.00 / 668.00
Func Area Total/Fit    667.96 / 667.96

Fit Status  0
E.D.M.  1.00

Likelihood =   113.8
χ2=   102.0 for  80 -  6 d.o.f., C.L.=  1.7%
Errors Parabolic                     Minos
Function  1: Polynomial  of  Order 1
NORM∗  4.27430E+05 ±   2441. -   0.000 +   0.000
POLY01∗  -801.63 ±   4.586 -   0.000 +   0.000
OFFSET∗  -526.05 ±   3.032 -   0.000 +   0.000
Function  2: Gaussian (sigma)
AREA∗   73.957 ±   12.25 -   0.000 +   0.000
MEAN∗   5.2742 ±  1.3347E-03 -   0.000 +   0.000
SIGMA∗  7.20270E-03 ±  1.3973E-03 -   0.000 +   0.000

area signal =  73.781

area bg =  65.070

S**2/S+B =  39.205

run < 150958

σ= 7.2 ± 1.4 MeV

S/B =  1.1339
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File: runmass.hbook 12-SEP-2003 14:27
Plot Area Total/Fit    1191.0 / 1191.0
Func Area Total/Fit    1191.2 / 1191.2

Fit Status  0
E.D.M.  1.00

Likelihood =    84.2
χ2=    86.8 for  80 -  6 d.o.f., C.L.= 14.6%
Errors Parabolic                     Minos
Function  1: Polynomial  of  Order 1
NORM∗ -1.92321E+05 ±   1176. -   0.000 +   0.000
POLY01∗  -1509.8 ±   9.495 -   0.000 +   0.000
OFFSET∗   134.43 ±  0.7791 -   0.000 +   0.000
Function  2: Gaussian (sigma)
AREA∗   135.78 ±   20.77 -   0.000 +   0.000
MEAN∗   5.2706 ±  2.4988E-03 -   0.000 +   0.000
SIGMA∗  1.53906E-02 ±  2.5851E-03 -   0.000 +   0.000

area signal =  135.39

area bg =  247.75

S**2/S+B =  47.841

run > 150958

σ= 15.4 ± 2.6 MeV

S/B = 0.54646
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