VER1 OF "CHARM MEETING SLIDES’ AND TO DO LIST’ 17 Nov 2004

OUTLINE

e verl of ‘charm meeting slides’ (Page 1 to Page 15)

e List of things to be done
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‘ Reconstruction and Event selection I
0

e 7~ candidates

— mdstpil
e K¢ candidates

— mdstvee2
— dr > 0.25,d¢ < 0.1,dz < 1
— 0.486 < M}“f;(k()spi) < 0.510

— 0.491342 < Mp£8(kOspipi) < 0.504038
plots
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17 Nov 2004

« OFFSET 0.47000

MINUIT 52 Fit to Plot
KOS mass

File: ver1.mn.hbk
Plot Area Total/Fit

11594. /11
Func Area Total/Fit 11584. /11
2,

x= 10.7 for 20- 8d.o.f,
Errors

Function 1: Polynomial of Order 1
NORM 1.26382E+05
POLYO1 -1.55912E+05

WO W

Function 2: Two Gaussians (sigma)

-9.74686E-05

AREA 5459.5 +
MEAN 0.49786 =
SIGMA1 1.77091E-03 +
AR2/AREA 0.36787 =

:

DELM
SIG2/SIG1

10&0 MINUIT 52 Fit to Plot 10&0
KOS mass
File: ver3.mn.hbk

19-0OCT-2004 03:37 21-SEP-2004 23:02

594. Fit Status 3 Plot Area Total/Fit 13896. / 13896. Fit Status 3
584. E.D.M. 8.586E-06 Func Area Total/Fit 13777./13777. E.D.M. 4.778E-08
C.L=55.2% X2= 119.2for 55- 5d.o.f, C.L.=0.140E-04%
Parabolic Minos Errors Parabolic Minos
Function 1: Polynomial of Order 1
539. - 3505, + 3472, NORM 1.81232E+05 + 3692, - 3666. + 3664.
1.1382E+05 - 1.1483E+05 + 1.1466E+05 POLYO1 -4.45171E+05 + 1.0854E+05 - 1.0867E+05 + 1.0870E+05
0. - 0. + 0. * OFFSET 0.47000 + 0. - 0. + 0.
Function 2: Gaussian (sigma)

119.3 - 1148 + 1194 AREA 4482.4 = 8472 - 8472 + 84.85
4.8158E-05 - 5.3317E-05 + 5.2635E-05 MEAN 0.49769 + 4.2506E-05 - 4.2558E-05 + 4.2442E-05
1.1440E-04 - 1.3214E-04 + 1.0532E-04 SIGMA 2.11601E-03 + 4.7788E-05 - 4.5801E-05 + 4.6742E-05
6.8749E-02 - 6.2090E-02 + 7.7514E-02 1200 ———— —— —— —— —— —
2.7010E-04 - 2.7985E-04 + 2.5400E-04
0.2101 - 0.1813 + 0.2339

3000 ———————

2000

1000

1000

800

600

400

200

0
0.490 0.500 0.510 0.520 0.470 0.480 0.490 0.500 0.510 0.520
Ks mass(DO to Ks Pi0) KOS(KOS Pi Pi) mass
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Reconstruction and Event selection conti.... I

e K; candidates

— K, reconstruction technique
take K direction (mdstk0l), reconstructed 7#° (7 and 7~ in
case of DY — Krmm)
fix K; and D mass to PDG value

quadratic equation(2 solutions) for pg,

— which solution to be taken?
I do a fom study in MC (and data+MC) for both solutions
conclusion: increased yield with better fom if both solutions
taken together
results shown in detail in later slides
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Reconstruction and Event selection conti....

e K* candidates

— 0.89166GeV — 30 <

MINUIT 2 Fit to Plot

K*- mass

File: ver3.mn.hbk
Plot Area Total/Fit
Func Area Total/Fit
¥?= 152.5for 120 - 6d.o.f.
Errors
Function 1: Threshold
NORM 1.84492E+05
OFFSET 0.64000
POWER 0.49706
COEFF1 -3.8624
COEFF2 0.84216
Function 2: Gaussian (sigma)
AREA 2051.0

* MEAN 0.89166
SIGMA 2.50217E-02

800

20&0

27558. / 27558.
27395. / 27395.

’ Parabolic
1.5853E+04
0.

0.1993

+
+ .
+ 2.6577E-02
+
= 0.1244

111.0
0.

1.6424E-03

Tec

< 0.89166GeV + 30

K*—

Minos

- 1.4686E+04
0

- 2.5607E-02

0.1939

- 0.1206

109.2
0.
1.5902E-03

21-SEP-2004 23:02

Fit Status 3
E.D.M. 1.790E-07
C.L.=0938 %

1.6178E+04
0

0.1923

+
+ A
+ 2.6203E-02
+
+ 0.1209

+ 1121

0.
+ 1.6908E-03

0.8

1.0 1.2

1.4

K*-(KOS Pi Pi) mass

MINUIT 52 Fit to Plot
K*- mass

File: ver2.mn.hbk
Plot Area Total/Fit
Func Area Total/Fit

2= 531.5for 20- 6d.0.f.

10&0

5.03092E+05 / 5.03092E+05
5.02236E+05 / 5.02236E+05

,
Parabolic

HOWOH W

4 oW

4.0512E+05
0.
1.0843E-02
0.2383
0.3747
2135.
0

2.3724E-03

Minos

- 3.6508E+05
0.

- 1.0105E-02

0.2201

- 0.3371

1928.
0.

- 2.2520E-03

21-SEP-2004 23:04

Fit Status 3

E.D.M. 4.286E-07
CL=10 %

++ o+ ++

3.8393E+05
0.
1.0192E-02
0.2149
0.3477
2090.
0.

2.2972E-03

Errors
Function 1: Threshold
NORM 9.14186E+06
* OFFSET 0.63000
POWER 0.85134
COEFF1 -4.9470
COEFF2 5.0370
Function 2: Gaussian (sigma)
AREA 5
*MEAN 0.89166
SIGMA 4.66589E-02
LA s
30000 —
20000 [~
10000 —
0
0.60 0.70

0.80

0.90

K*-(KOL Pi Pi) mass
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Reconstruction and Event selection conti....

e DO candidates

— 1.75GeV <

— 1.8649GeV — 30 <
— Mpo is fixed to PDG value for K, modes

MINU

IT %% Fit to Plot

File: ver1.mn.hbk

Plot Area Total/Fit
Func Area Total/Fit

2

Errors

16.0for 30 - 7 d.of,

Function 1: Exponential
NORM 20607.

SLOPE 2.1288
+ OFFSET 1.5000

Function 2: CB Line Shape
REA 22745

MEAN 1.8596

SIGMA 1.43561E-02

ALPHA 0.60983

N 0731
1000 ———

20&0

W

Wbk

9250.0 /9250.0
9245.9/9245.9

Parabolic
543.9
7.5289E-02
0.
118.8
7.1160E-04

7.7118E-04
8.6577E-02
2.264

Minos

570.3
- 7.7466E-02
- o

107.8

- 7.0957E-04

- 7.9114E-04

- 8.5484E-02
1.495

19-OCT-2004 03:38
Fit Status 3
E.D.M. 3.491E-08

C.L=856%

+ 5306

+ 7.7190E-02
0.

+ 1413
+ 7.6272E-04
+ 7.8473E-04
+ 8.9542E-02
+ 4881

0
1.50 1.60 1.70 1.80
DO mass(DO0 to Ks Pi0)

1.90

2.00 210

MINU

o (KOspt) < 1.9GeV
1o (KOspipi) < 1.8649GeV + 3o

IT %% Fit to Plot

File: ver3.mn.hbk

Plot Area Total/Fit
Func Area Total/Fit

14.5for 20 - 5d.o.f,,

30&0

2631.0/2631.0
2616.5/2616.5

21-SEP-2004 23:02
Fit Status 3
E.D.M. 1.416E-07

C.L=48.9%

Errors Parabolic Minos
Function 1: Polynomial of Order 1

NORM 22956, = 1554, - 1557, + 1551,
POLYO1 -45073 = 47423E404 - AT7A11E+04  + 4.7436E404
+ OFFSET =0 - o + 0
Function 2: Gaussian (sigma)

RE/ 1525.1 + 5186 - 5173 + 5200
MEAN 1.8649 = 15142604 - 15167E-04  + 15126E-04
SIGMA 446597E-03 = 15798E-04 - 15586E-04  + 16025E-04

500 ———————— —

1.840 1.850

1.860

1.870

DO(KOS Pi Pi) mass

1.880 1.890

Janmohan Dash

Virginia Tech



/ER1 OF "CHARM MEETING SLIDES’ AND TO DO LIST’

17 Nov 2004

Reconstruction and Event selection

contl....

e tagging the signal

— 0.144 < AM(kOspi0) < 0.147,0.143 < A

rec

D*+

wit

MINUIT 5 Fit to Plot 30&0
dm
File: ver1.mn.hbk 19-OCT-2004 03:40
Plot Area Total/Fit 2376.0 / 2376.0 Fit Status 3
Func Area Total/Fit 2342.4/2342.4 E.D.M. 3.126E-03
A= 328for 64-10d.ot, C.L=99.0%
ITor Parabolic Minos
Functon 1: Threshold
NORM 1.52145E+08 + 1.6694E+08 - 0. + 0.
= OFFSET * 0. - 0. + 0.
POWER 1.2694 + 0.1584 - 0. + 04814
COEFFI  -17967 T S s t a0
EFF2 26241 > aser. - stes + 6266,
Function 2: Two Gaussians (sigma)
AREA 157 - 4818 - 4980 + a8
MEAN 0.14¢ + 3.1734E-05 - 2.9874E-05 + 3.6386E-05
SIGMAT 661211E:04 = 50580E05 - 47219E.05 + 5.9550E.05
AR2/AREA 0.24541 =+ 0.1159 - 0.1039 + 0.1365
DELM S7600E04  » 7.2462E05 - 77083E-05  + 72755E:05
SIG2/SIG1 0.46406 =+ 7.9740E-02 - 9.4386E-02 + 7.7520E-02
— —
300 B
200 - —
100 - B
0 . M T
0.139 0.143 0.147 0.151 0.155

dm(DO to Ks Pi0)

in =30 of mean for Ky mod

€S

MINUIT 5 Fit to Plot 30&0 MINUIT »? Fit to Plot 10&0
dm D*+ mass from sol1
File: verd.mn.hbk 21-SEP-2004 22:58 File: solboth.formnf.hbk 19-OCT-2004 05:09
Plot Area Total/Fit 1998.0/1998.0 Fit Status 3 Plot Area Total/Fit 8446.0 / 8446.0 Fit Status 3
Func Area Total/Fit 1955.1 /1955.1 E.D.M. 1.148E-04 Func Area Total/Fit 8437.7 / 8437.7 E.D.M. 8.640E-06
«°= 42.8for 48-10d.0f., C.L=27.1% ¥’= 9.4for 20- 8d.of, C.L=66.7%
rror Parabolic Minos Irors. Parabolic Minos
Function 1: Threshold Function 1: Threshold
NORM 2.01596E+08 + 6.8983E+08 - 0. + 6.2153E+09 NORM 3.69131E+07 + 8.0443E+07 - 0. + 3.4125E+08
+OFFSET = 0. - 0. + 0. OFFSET 37 + 4.5592E-04 - 2.5102E-04 +
POWER 1.3495 + 0.4876 - 0. + 0. POWER 0.78304 + 0.3492 - 0. + 03619
COEFF1 23039 S qo78 S0 Yoo COEFF1  -103.07 L 7488 S oo +
EF 54333 L 7720, S oo ‘o0 Fr2 11656 L 183 ) + o215
Function 2: Two Gaussians (sigma) Function 2: Gaussian (sigma)
AREA 14211 = 4360 - a7 + 0 AREA 17546 + 1194 - o + 0
MEAN 0.14546 + 4.3382E-05 - 4.6649E-05 + 4.1544E-05 MEAN 100 + 5.1212E-05 - 5.1277E-05 + 5.1412E-05
SIGMAT 285123E.04  » 45437E05 . 44493E05 1 4.9198E05 SiGMA 114294E03  » 6.3764E05 o. o
AR2/AREA 16 + B7200E-02 - 01019 + 7.8818E-02 1200 —r—r—r— ———r ——— ———
DELM 1.25759E-04 = B.00BTE-05 - 6.0139E-05 + 6.0132E-05 T T T
SIG2/SIG1 22503 = 0.2944 0.2743 + 0.3320
500 T [ 1
[ i 1000 [~
800 —
600 [~
400 [~
200 [~
0 n = 0 T S| .
0.139 0.143 0.147 0.151 0.155 2,003 2,008 2013 2,018 2,023
dm(KoS Pi) D*+(KOL Pi) mass

kOspipr) < 0.148

MINUIT »? Fit to Plot 20&0
D*+ mass
File: ver2.mn.hbk 21-SEP-2004 23:04

Plot Area Total/Fit 71708. / 71708. Fit Status 3
Func Area Total/Fit 70948. / 70948. E.D.M. 2.633E-07
¥’= 672.2for 20- 7d.of, ClL= 0. %
Irore Parabolic Minos
Function 1: Threshold
NORM 3.69583E+08 + B.4061E+07 - 7.7909E+07 + 9.9974E+07
+ OFFSET 40 * - +
POWER 0.78361 + 3.2638E-02 - 3.4068E-02 + 3.4566E-02
COEFFI  -111.68 = 1130 - s + 118
OEFF2 1012.0 + 361.8 - 3596 + 360.1
Function 2: Gaussian (sigma)
AREA 11809, . - 2795 + 2835
MEAN 2.0102 + 2.0604E-05 - 2.0501E-05 + 2.0610E-05
SIGMA 1.03601E-03 + 2.1606E-05 - 2.1589E-05 + 2.2074E-05
— T T T T T
8000 —
6000 —
4000 —
2000 —
0 A P EE
2,003 2,008 2013 2,018 2,023

D*+(KOL Pi Pi) mass
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‘ Useful studies in signal MC I

e studyl: fom study for choosing between 2 solutions for

PK;

e study2: efficiency study in bins of momentum

studyl: fom statistics for the solutions

Solutions Signal Background fom

1 1750.8 2555.4 26.6802
2 620.21 1602.1 13.1564
Both 2402.8 4123.2 29.7436

Janmohan Dash Virginia Tech 7
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MINUIT 5 Fit to Plot 10&0
D*+ mass from sol1
File: solboth.formnf.hbk 19-OCT-2004 05:09
Plot Area Total/Fit 8446.0 / 8446.0 Fit Status 3
Func Area Total/Fit 8437.7/8437.7 E.D.M. 8.640E-06
¥?= 9.4for 20- 8d.of, C.L=66.7%
Errors Parabolic Minos
Function 1: Threshold
NORM 3.69131E+07 + 8.0443E+07 - 0. + 3.4125E+08
OFFSET 2.0037 + 4.5592E-04 - 2.5102E-04 + .
POWER 0.78304 + 0.3492 - 0. + 0.3619
COEFF1 -103.07 + 74.88 - 0. + 0.
COEFF2 1165.6 + 1838. - 0. + 2151,
Function 2: Gaussian (sigma)
1754.6 = 1191 - 0. + 0.
MEAN 2.0100 + 5.1212E-05 - 5.1277E-05 + 5.1412E-05
SIGMA 1.14294E-03 + 6.3764E-05 - 0. + 0.
1200 —————7 T T T
1000 —
800 —
600 —
400 —
200 —
0 L ‘ L
2.003 2.008 2.013 2.018 2.023

D*+(KOL Pi) mass

MINUIT 5 Fit to Plot 20&0
D*+ mass from sol2
File: solboth.formnf.hbk 19-OCT-2004 05:09
Plot Area Total/Fit 4950.0 / 4950.0 Fit Status 3
Func Area Total/Fit 4933.1/4933.1 E.D.M. 6.850E-06
¥?= 10.3for 20- 7d.of., C.L=67.0%
Errors Parabolic Minos
Function 1: Threshold
NORM 1.54136E+07 + 1.4427E+07 - 0. + 2.5297E+07
= OFFSET 2.0040 = 0. - 0. + 0.
POWER 0.69935 + 0.1315 - 0.1383 + 0.1380
COEFF1 -112.43 + 46.15 - 46.72 + 4873
COEFF2 2275.9 + 1394, - 1442, + 1395,
Function 2: Gaussian (sigma)
A 623.09 + 93.38 - 8917 + 103.6
MEAN 2.0100 + 1.1766E-04 - 1.1584E-04 + 1.1966E-04
SIGMA 1.23268E-03 + 1.5611E-04 1.4872E-04 + 1.6950E-04
5007 T T T T T T T T
400 —
300 —
200 —
100 —
0 A ‘ L ‘
2.003 2.008 2.013 2.018 2.023

D*+(KOL Pi) mass

MINUIT 2 Fit to Plot
D*+ mass from both sol
File: solboth.formnf.hbk

30&0

19-0CT-2004 05:10

Plot Area Total/Fit 13396. / 13396. Fit Status 3
Func Area Total/Fit 13362. / 13362. E.D.M. 1.647E-06
¥?= 16.1for 20- 7d.of., C.L.=24.3%
Errors Parabolic Minos
Function 1: Threshold
NORM 2.43678E+07 = 1.4920E+07 - 1.0826E+07 + 1.9537E+07
+ OFFSET 2.0040 E3 . - . + 5
POWER 0.63113 + 8.6089E-02 - 8.2369E-02 + 8.3340E-02
COEFF1 -81.795 + 30.30 - 2876 + 29.09
COEFF2 1019.5 + 9149 - 8782 + 868.0
Function 2: Gaussian (sigma)
2409.6 + 1454 - 140.2 + 146.9
MEAN 2.0100 + 4.7759E-05 - 4.7417E-05 + 4.7861E-05
SIGMA 1.17290E-03 + 6.0333E-05 - 5.8311E-05 + 6.1464E-05
1500 ——————— 1 T T T T
1000 —
500 —
0 {1 ‘ L ‘
2.003 2.008 2.013 2.018 2.023

D*+(KOL Pi) mass
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Useful studies in signal MC continues.....

studyl: We saw taking both solutions more profitable, better yield

better fom. Now are there 2 competing solutions in 1 event?
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Useful studies in signal MC continues....

study2: efliciency in bins of momentum

we have to verify the following assumptions

€D Kn(PK,PryPr,) = €k (PK) X €x(Pr) X €x,(Dr,)

CED>Kr—nt (pKapw+7p7r_7p7Ts) —
6K(pK) X €x+ (p7r+) X €x— (pﬂ'_) X €xg (pﬂ-s)

Our strategy is to show that there is no correlation in the 3D
efficiency functions on the LHS of the factorisation equation
by looking at the efficiency functions of the arguments in a pair wise

fashion
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Useful studies in signal MC continues....

study?2: 1D efficiency functions of 7% and w*s
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Useful studies in signal MC continues....

study?2: 1D efficiency functions K°s
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Useful studies in signal MC continues....

study2: 1D efliciency functions m,s
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Useful studies in signal MC continues....

study?2: 2D efficiency functions

6D—>KS7T(pK7 pﬂ')
6D—>K37r(p7r7p7rs)

6D—>Ks7r(pKap7rs)
There are 15 more such 2D functions in all 4 modes

besides the K¢ modes shown here
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list of things to do (and done)

More sig MC is being produced

Now is the time for:

remove double counting from K; modes

fix event by event comparison of the 2 solutions

Fix other coding issues(if any) and copy for ’cc¢’ modes
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