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Miscelloneous

Signal selection scripts have been updated.

Simple plotting scripts added

Hadronic FEl skims of generic MC samples are almost ready
O First run on background FEl skimmed samples: waiting for results.

Trouble with the validation scripts of cocktail modes.

O Validation scripts were failing. It took some time to fix. Currently there is an open pull
request.

O Due to low statistics, the validation scripts no longer use FEl. Instead, the generated
Bi,y Nadronic mode is reconstructed directly for more stafistics.

O Absence of certain DO modes is also apparent in the scripts, but | am currently
waiting on updated results with more stafistics.

O Validation scripts need monitoring and update constantly. Any volunteers?

Decided on MC10 samples:
O Wil combine cocktail modes into one file.
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Signal Selection:

BGx1: Mbc

Start with FEI skimmed signal MC F s 736
SOmpleS: 1eooo§— Std Dev__0.003738
O Thisis cocktail MC: 12,700,000 BGx1 ~ woeoE-

events and 4000000 BGx0 events. 12000E
O Truth-matched using mcPDG variable. .t
O Efficiency= so00f-

surviving events/total generated T E

events B
Btag cuts: . —
O Mbc>5.27 GeV/c c000 1 Dev _0,00056
O -0.1<DeltaE<0.1 GeV 5000

O signalProbability>0.001

4000

3000

Btag efficiency:
O 6.3% BGx1, avg 1.39 candidates/evt
O 6.77% BGx0 , avg 1.37 candidates/evt
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D*/0 reconstruction

D+2>K-mtm*
D+ 2>K-mtntnd
D+>KOx+
D+2>K. O
D+>K%+n?
D+>K. K+
DO>K-n*
DO>K Ox?
DO->K-mtn?
DO> K-+t
DO>K Ot

D%->K O 0

0O N O 0 A WO N —

_|_|_|\O
N — O

8.98 +/-0.28%
5.98 +/-0.23 %
1.47 +/-0.08 %
297 +/-0.11 %
7.05+/-0.27 %
1.056%

3.89 +/-0.04 %
1.19 +/-0.04 %
142+/- 0.5%
8.11 +/-0.15%
2.75+/-0.18%
5.1 +/-0.6%

pi+:95¢eff , pionlD>0.232 and p;>0.1
K+:85eff , kaonIlD > 0.517 and
P>0.1and 0.3<pCMS<2.8

Pi0 > gamma gamma, Ejqrme>90
MeV

and 0.12<InvM<0.15

KsO:all 2> pi+ pi-, 0.45<M<0.55 GeV/c?

D candidates are reconstructed a
loose mass cut: 1.7<M<2.1GeV/c?
And momentum <3.0 GeV/c

D momentum: truth vs. reco

hi

Mean
Std Dev

Entries 3291001

1.955
0.806
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D*/0 reconstruction

DO Mass

108 BGx] . hi BGx0: DO Mass _
= f,.:::s 1'0906349:_ Z, - Entries 3233763
180 — Std Dev 0.1153 - Mean 1.892
- 50000{— Std Dev_ 0.1154
160 — C
e 85.9% efficiency o000}~ 80.8% efficiency
120— C
100 30000
8ol s Scaled by a factor
oF Scaled by a factor 20000|— of 2 (3; 8%)
= C .0/
- of 2 (1.1 truth -
40— 10000{—
oF matched %) - __ﬁ/ﬁ‘swﬁﬁ\
= C e L
Q.s 1.7 L 1.8I ! 19 > S 51 L '2.2 96 1.7 1.8 1.9 2 2.1 2.2
BGx1: D+ Mass
«10° hi BGx0 D+ Mass
180 —_ Entries 1.094373e+07 — h1
- Mean 1.905 - Entries 3078571
= Std Dev 0.1143 ~ Mean 1.903
160 — //\\/_’——\ 50000 — /’/J-me Std Dev 0.1141
140 [— -
= 40000—
120 — . . C . .
- 86.2% efficiency - /7.0% efficiency
100~ 30000 —
80— C
- 20000|—
6o - 6.5% truth matched
= 4.6% truth matched -
- 10000 —
20— B
q-g 17 18 19 2 21 Y 9.; 17 18 19 2 21 22
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Mode abundancy:

BGx1 D+ Mode ID BGx1: DO Mode multiplicity
10’ bt 10’ ht
- D+>K-ntnd Entries  1.004386e+07 70001— D> K-t Entries  1.090649e+07
B Mean 2.005 B Mean 9.02
7000 6% Std Dev 09292 B 14% Std Dev 1.114
B 6000}
60001 -
- 5000
5000 i
- 4000}
4000 N
- D+ >K-mwt 3000
3000 : )
C 9% - D9K-x DO>K-m+m
T 2000 4% 87
2000 D+>K O C
C - DO>K O~
" 3% 1000— 3% o oo
1000:_ 2 D+9K50n+ D+9K50n+n0 : DOQKSOJ'IZO D éKS 7T T
- I ].5%1:' |:|7%|:| DI;?VKSOK-F 0_|||| 1 ||]%||||_|||| ||||H|||| |?7?|
L1 T A T s T I T T O A LT 6 7 8 g 10 11 12 13
00 2 3 4 5 6 7 U

Same pattern with BGx0 samples
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D* reconstruction

1.D" > DOxn* 60<p<250 MeV
2.D*> D0 60<p<250 MeV

BGx1: D* reconstruction BGx0: D* reconstruction
h1 h1

16000/ — Entries 1433185 C Entries 234804

- Mean 2.029 3000— Mean 2.027
14000~ StdDev  0.1002 C StdDev  0.09995
12000 2500:_

- 11.2% efficiency -
10000~ 20001~ . .

- - 5.8% efficiency
8000— B

C 1500_—
6000 :

C 1000{—
soool- B 1.9% truth matched

- 0.3% truth matched -
2000 0E

:I Ll Iij_LlJJJ IJ_J_-PJ;LLI-_A_LI L1 1 |J_|_LJJJ L1l :I 1 ;I—J_A_lg_nkl_l Ll 1

06 185 19 1% 2 205 21 215 22 06 185 19 19 2 205 21 215 22

BGx0 reconstruction is better by a factor of ~6
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D* Mode abundancy:

BGx1 D* mode ID

BGx0 D* mode ID

w

3 x10 h1
x10 hi 220 Entries 234808
1400 — Entries 1433194 c Mean 1.905
- Mean 1.972 200 Std Dev  0.2929
L Std Dev 0.1649 180~
1200 — C
B 160
1000 — 140E-
800 D* > D* n 120
C 100
600[— -
C 80—
400~ 60—
C D*-> DOx* 40—
200— C
: 20 —
0 B 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 : 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 2.5 3
BGx1 D*ID for truth matched
ho BGx0 D* mode ID: Truth matched
- Entries 5413 h2
7000 — Mean 1.321 C Entries 4496
o Std Dev 0.467 3000/— 'g/'tzag a-igg
I - ev .
6000 — C
o 2500
5000 |— -
- 2000[—
4000 [— -
- 1500—
3000 [— o
2000 f— 1000
1000 f— 500
= Ll o ol E Ll . ‘ L ‘
09 05 1 15 2 25 3 % 5 1 75 2 25 3
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Y (4S)

Combine D* candidate with lepton:
O m+: 90eff with 0.3<p<2.8 GeV/c and muon ID>0.438
O e+:90eff with 0.3<p<2.8 GeV/c and electronlD> 0.597

tau_d0_pCMS
x1 o’ htemp
L Entries 9743104
250 — Mean 0.7997
B Std Dev 0.3803
200 — Infroduce momentum>1.8
- GeV/c cut
150 :—
100 :—
50 :—
0 _l 1 |VI 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 1 1
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8
tau_d0_pCMS
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Y (4S) D) candidates

Upsilon4S_dO_dO_dOo_M

1200

1000

800

600

400

200

htemp
Entries 61803
Mean 1.877
Std Dev. 0.1117

45000

40000

35000

30000

25000

20000

15000

10000

5000

1.7 175 1.8 185 19 195 2 205 21
Upsilon4S_do_d0_do_M
Upsilon4S_d_ID
htemp
- B Entries 61803
- Mean 2.413
:— Std Dev 1.631
3 Absence of
: DO modes
E il il H Ml ul | il
2 4 6

8 10
Upsilon4S_d_ID

BGxXI

60000

50000

40000

30000

20000

10000

Upsilon4S_d0_d0_M {Upsilon4S_d0_d0_M<2.6}

htemp
1600 — Entries 61793
- Mean 2.028

1400} Std Dev 0.112
1200
1000 [—

800

600

400

200

ol - L - P -
1.8 1.9 2 2.1 2.2 2.3
Upsilon4S_d0_d0o_M
Upsilon4S_dstariD
_ htemp
— Entries 61803
- Mean 1.962
o Std Dev__ 0.1903
L m L ‘ L L ‘ L L ‘ L L ‘ L I
1 1.2 1.4 1.6
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Y4S D) candidates

Upsilon4S_d0_d0_do_M Upsilon4S_d0_d0_M {Upsilon4S_d0_d0_M<2.6}
500 htemp htemp
L Entries 12124 700— Entries 12124
= Mean 1.871 C Mean 2.021
B C 1102
B Std Dev  0.1095 600 - Std Dev 0.110:
400 C
C 500 |
3001 400~
B 300
200 o
i 200(—
100 -
- 100
T Ll I L1 11 ‘ - ‘ L1 11 ‘ - ‘ - ‘ L1 11 ‘ - ‘ L1 11 I 111 O C L I L L ‘ L L ‘ L L ‘ L L ‘ L L L_‘ L L I
047 175 18 185 19 195 2 205 2.1 BGXO 1.8 1.9 2 2.1 2.2 2.3 2.4
Upsilon4S_d0_d0_do_M Upsilon4S_d0_d0_M
. Upsilon4S_B0_DST_dmID
Upsilon4S_d_ID P - = -
hiern htemp
7000 — Entries ’1)2124 B Entries 12124
- | Mean 3.094 10000 — Mean 1.857
- Std Dev 2.66 B Std Dev  0.3503
6000 [ i
- 8000 —
5000 [— -
4000 [— 6000 —
3000 [— i
C 4000 [—
2000 [— .
1000 |— 2000
ot o ol 1.4 H \ o i
2 4 6 8 10 0 I Il Il ‘ Il Il ‘ Il Il ‘ Il Il ‘ Il Il Il
Upsilon4S_d_ID 1 1.2 1.4 1.6 1.8 2

Upsilon4S_B0_DST_dmID
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1200

1000

800

600

400

200

Y4S M2 recoll

Select Y (4S) with Btag with highest signal probability candidate

h2
h2
B Entries 47422
- . Mean 4.254
- -= best candidate Std Dev  2.132
L 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 1 I 1 1
-4 -2 0 2 4 8 10

Efficiency: 0.0037

350

300

250

200

150

100

50

BGx0 M2 recaoil

h1

— Entries 12124
C Mean 4.223
__ Std Dev  2.232
_r‘h 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

-4 2 0 2 4 6 8 10

Efficiency: 0.00241
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Y4S missing Energy

UpsilondS_Eextra UpsilondS_missingMomentum
htemp htemp
- Enries 61803 4000 - Entries 61803
3000 Mean 3412 B Mean 1117
B StdDev 0.9052 - StdDev 0429
. 3500 —
2500~ -
B 3000 —
200 2500
1500 A0E
1500
1000 — -
- 1000
500 =
C 500
O_Ill II|IIII|IIII|IIII|IIII| J_IL|JLII| O_IIII|IIII|IIIJIIALllllLllllllllllllll
1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7
Upsilon4S_Eextra Upsilon4S_missingMomentum
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NOJ=

ROETracks =¢ROETracks,,pt,0.05and -2.dr2and -4.0.dz4.0,
ROEclusters = ('ROEclusters’, ', 'abs(clusterTiming)<clusterErrorTiming
and E>0.05')

UpsilondS_nROETracks UpsilondS_nROEECLClusters
htemp e
14000 — ,\EA”‘”GS 62‘ ggg 200 Enties 61803
B ean . _
- - M 7.
- StdDev__ 1.915 2000 ean 369
12000 |— - SidDev 1262
B 1800
10000 {— 160~
- 1400
8000 — -
- 1200
6000 | — 1000
- 800
4000 — :
- 600
2000 [~ 1 400F
0 C oo b by T e 200 :_
0 2 4 6 8 10 12 C y
Upsilon4S_nROETracks 0 0 50 %0 w0 % i

UpsilondS_nROEECLClusters
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Improve best Y(4S) candidate selection:
O Tighter D mass cuts

O Tighter D* mass cuts

O Some best Bsig selection.

Cut on ROE tracks and ROE clusters in a proper manner.

Ensure proper nTuple tools are written out .
O Intfroduce g2 variable in module

Better event-based tuple:

O Write out Btag, D, D*, and lepton kinematics.
O Write out all continuum suppression variables.
O Write out all event based values.

Test on full background generic samples.
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ROE Tracks ==

Upsilon4S_M2recoil {Upsilon4S_B01_sigProbRank==1&&Upsilon4S_nROETracks==0}

_ htemp
- Entries 5571
220 Mean 4.074
= . Std Dev 2.063
200 —
= MZ2recall
180 —
160 — O . 00044
140 —
120 —
100 =
80—
60—
40—
20—
0 E PRI TR R R R BT =1 |
-8 -6 -4 -2 (6] 2 4 6 8 10
Upsilon4S_M2recoil
Upsilon4S_nROEECLClusters {Upsilon4S_B01_sigProbRank==1&&Upsilon4S_nROETracks==0}
Upsilon4S_Eextra {Upsilon4S_B01_sigProbRank==1&&Upsilon4S_nROETracks==0} ht emp
- htemp 250 Entries 5571
= Entries 5571 L Mean 71.48
- Mean 3.196 - Std Dev 12.56
- Std Dev 0.8778 =
300 200 —
250 -
- 150 ROEClusters
200— B
150/ — 100
100{— -
C 50—
50— -
0:..|,._...I....I..,,|,,,,|,,,mﬂ,m|n_,,_tl|,m,,| 0_||.-| |||||||||||||||||||||||||||||n—ﬂ-.nJJ-I——”.-rlL.nnn
1 2 3 4 5 6 7 8 9 40 50 60 70 80 90 100 110 120
Upsilon4S_Eextra Upsilon4S_nROEECLClusters

Racha Cheaib, University of Mississipoi



