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R™->D0* Ly MCY PHALE TTT_PREJEL
¢ B-->D0*L v from MC9 R->Xclv with/without Bkg

¢ TAG side ¢ Signal side
¢ Official FEI Hadronic ¢ Standard particle list

TAG Reconstruction
(FEIv4_2018_MC9_release_02_00_01) ¢ Photons cut:

¢ Signal side reconstructed decay ¢ E>0.050 GeV

¢ B->D0*e, B->D0*u ¢ | clusterTimigg!
|clusterErrorTiming|

< 1

¢ DO*->DOTT0,

¢ 1.9<m(D0*)<2.1 GeV ¢ 0.11<m(110)<0.16 GeV
. ¢ ExtraTrack=0
DO->K-Tt+, DO‘>KFTPHTO’ ¢ ExtraPhotons selection
DO->K-TU+TT-TT+

¢ 1.75<m(D0)<1.95 GeV

© MC9 B->Xclu Bgx0 sample: 10M events ---> 2430, Eog0=0.024%

selection

© MC9 B->Xclu Bgxl sample: 40M events ---> 3688, £ba=0.009%

¢© Almost factor 2.5 between € mainly due to Tag
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EVENT SHAPE & TAG S1DE

Good agreement between bgx0O and bgxl shapes...
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D¥o->Dotto AND Do->Ktrmo COMPARILON
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.:D 0->Do1to AND Do->K1rro COMPARISLON

- Enlnag wDs 5000 E:tr::sD fmmpﬂnaa
. D mass DT->DOTO 1158 oo ™" DO mass [1 po->kmmo |55 i
o 0.1:
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GAMMAS SELECTION
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GAMMAS SAMPLE

e GOAL: find a selection to reject background and select soft
gammas (from softTl0, maybe could become a more general)

e Generic BB with prerelease-03-00-00b for release3 validation

e gammas_all list (candidate wise. one cand_ = one gamma)

h_count
Entries 872900

MC-TRUTH BASED CATOGORIES Mean 2,42
e DO: gammas from physics, 86% ||subev 194
DO->T0->gg e

Tl

UL IHIII|

e Dst:gammas from physics

D*->T10->gg U

T IHHI|

e Comb: generated gammas

not from DO/D* W 0.4%

1 ]IIHI[

e Bkg: gammas from machine

background 1§

T HIH[

Al D* DO comb  bkg

ALL O -=pill-=gq D0-=piQ-=g not g from O g beg

8
e Dst purity=N(Dst)/N(all)=0.4%



VARIARLES

n_p_DKg
- h_p_bkg
- Lo = Enties 3739020
= 10° Mean 0.04399
B M 2429
- Suber 141 StdDev  0.06176
10° = 5 — g bk
= 10° = g Dkg
1| *+0.050<P<0.100 GeV/c %,
] 10t EbA™ —D0-5g
10° = =
= ~ —g comb
E | 103
10* =3
= 102
10° = 10 ;
- | | | | -
AL D'-:piﬂ-:g DD—:piﬂ-}g nn1g'rmmD gt*g 1_ — ||II|l|\I‘ III\I\IIIIILl\IlJlIIl\l\JIIlILI\
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h_phi_bkg L GeV |
; h_phi_bkg Entries
10° - Entries 3739020 = Mean
S ﬂ Mean  -0.03016 3 Std Dev
B Std Dev 1.559 105 - jL—._r—l—_‘_‘_'_‘—H_‘__.__,_n—'_'_‘—'-_l_'_—'_
0% S — —g bkg =
- —osg || I I T
e | —D0->g = J_H_I_L
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N WWW — 103 =
= T e A e e i Wl I B e O T o By Y, [P = ||
102 I - i Hﬁi J—J:‘_Ij[
E ] 102 E_
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; 10 = N
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10°

10

10°

10°

10

VARIARLES

h_toverst_bkg
h_toverst _bkg

Entries 3739020

Mean 0.6077
- o |T/e rrT|<O_3 StdDev 06532
N —gbkg
E — D*>g
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= Mean 0.5282
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GAMMAS SELECTION RESWULT

h_count

F Enties 8729007
ol sopev  1sa| SELT:

= _ALL » 0.050<P<0.100 GeV/c
sl _ SEL1 « abs(T/sigmaT)<0.3
VE 0.4 — | + clusterE1E9>0.6

- Bt — « 0.293<clusterTheta<2.246 rad
E « LAT>0.02
103; 519 » ZernikeMVA>0.025
e Al | D* , DO ,comb, bkg |
gammas | £[%] | O£[%]| o Gammas selection reject more than
ALL 184 | 001 99.3% of machine background photons,
Dst | C4.75D| 0,01 : .-

= 531 | 012 and more 98.3 7 of !D* gammas,
comb 505 | 004 with 25% efficiencies on D* gammas
gDk 0660 0004 | °Purity still not high, 5) (was 0.4%)
Dst 24 68 034 A. Selce - Vxb - 01 April19 11




oS SELECTION
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To SAMPLE

e GOAL: see effect of previous gammas selection (sell) on TIOs
and add 2y selection

e Generic BB with prerelease-03-00-00b for released validation

e TO_all 1list: all 1O from all gammas 2byZ2 combination

one cand = one TIO

MC-TRUTH BASED CATEGORIES: -~
e DO: both gammas from physics, 1ﬁ§_
DO->TT0->gg -
10" ==
e D*: gammas from physics, =
Dst->TI0->yy 1T§‘
e Comb:gammas from physics, at 10° =
least one with GDM not DO or D* m‘i— I
e Bkg: both gammas from machine bkg § 0.01%
10° =
* lel: one Yy from physics and -
one Yy from bkg e All, D*, DO,Comb bkg 1ef
" Df%‘*ﬁg mw*srg Qg%”%a%‘g% _ME_A%""“



APHOTONS SELECTION

o’ Dteta LECEND | ° Dte1.:a=t§ta_gamma1—1.:eta_gamma2
10° , e Dphi=phi_gammal-phi_gamma2
. e Pasym=P_gammal-P_gamma?
= Dx P_gammal+P_gamma2
10¢
— DO SEL1+2:

- comb « SEL1
 |Dphi|>1.2 rad
e 0.05<|Pasym|<0.55

. I

- 1&1
-4 -3 -2 -1
Pasym
h_Dphi_bkg y h_pasy_bkg
Entries  1.185415e+08 | Entries  1.185415¢+08
] Mean -0.08463 Mean 0.004742
P EEEE—— Std Dev 1.9 Std Dev 0.3472
- ] i
% all
105 = B all
i _‘_,d—-——’—’_’/— T —K\\— D*>pi0
1 04 E. = — DO -=pi0
- = pi0 comb




EFFICIENCIES OF 110 SELECTION

SEL1: e TIOs selection reject 99.987 % of !D*
0.050<P<0.100 GeV candidates, with 4.65% eff on D* T0s;
abs(T/sigmaT)<0.3  Purity after selection still low, 3J

clusterE1E9>0.6

0.293<clusterTheta<2.246 rad (was 0.01%)

LAT>0.02 — one cand = one TIO
ZernikeMVA>0.025 1ot = ALL
SEL1+2: - ‘§EH+2

* SEL1 = -

« |Dphi|>1.2 L

e 0.05<|Pasym|<0.55 rad ;E

pi0s | €% | Oc %] o =—

ALL 0,013 | <10* ) iy S—

IDst  (0,013) <10* - 0.01%

DO 0,22 | 0,03 0 L

comb 0,316 | 0,004 = 29,

g bkg |0,0014| <10° o L °

lef 0,022 | <10° » [EAI , D* | DO  comb bkg & 1e1 |

Dmgut %645) 0118 a 5'—;;5@_;?? mﬂa}gg Qg%'&%a by mﬂ:ﬂ-ﬁ'ﬁn

Qogy Lty



TTo MASE V& SELECTION

e Selection effect on TI0 mass shape for each category
h i0 D
h_mpi0_comb h_mpiU_bkg _mpi0_DO —
h_mpi0_comb |_h_mpi0_bkg Entri
B Entries 2436498 L Eniies 11854150406 43 | Mear
\ s
i —all L —al L
10° = ;
g —sell - —selt "=
103? E
107 Pl e —sel2 ; —sel2
= 10° i
= i 101
10" i‘ 7|H—‘r r-u [] =
g 10 k1 %LEU s A
: | M 1 gl
b e e ks W AT il o LU LT, !

h_
h_mpi0_Dst
L Entries 13297
Mean
B std D¢— al|
— sell

10°

—sel2
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m(mo) [GeV]

14 015 016 0.17 0.18 019 EJ‘

Vxb - 01 April

m(7o) [GeV]
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h_mpi0_1e1

h_mpi0_1e1

Entries 3.749228e+07
Mean 0.1382
Std Dev 0.02732
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— sell

]
|
i

/

J
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TTo MASY

e Selection effect on TO mass shape for all candidates (10 sample)

m(pi) [GeV]

h_mpi0_all
E -—ALL 600 = L . 1 Entries 1.5938e8+08
- Log scale _-SEL1 _ 1near SCale |wm oo
= S 500 —--ALL
? 400 — --SEL1
3 sncf—
= 200 —
g wf-
O N DU DU U FUR I 0 ] AR 0:1’ O X L X TR X TS X 7 S X TSk TS ok T % TR ox T-
1 041 012 043 0 015 0.16 017 048 019 _ 0.2 , : : : - - : : :
m(mo) [GeV] m(mo) [GeV]
005 e Analysis sample
0‘043— --ngO
- --bgx1
0.03—
0.02:—
0.01—
B 17
%_1 Il:.'l.‘|1l — J0.!12l = J(.'l.!|3l I J0.14‘31—l | 0.!|5l - J0.16I = J0.17



CONCLUSIONS

e Gammas selection reject 99.0% of machine background photons,
and 98.3 of !D* gammas, with 25} efficiencies on D* gammas
e Selection could be applied as a soft photon selection (7)

SEL1:

0.050<P<0.100
abs(T/sigmaT)<0.3
clusterE1E9>0.6
0.293<clusterTheta<2.246
LAT>0.02
ZernikeMVA>0.025

e TIOs selection reject 99.987 7 of !D* candidates,
with 4.67, eff on D* T0s;
e Purity after selection still low (3%, was 0.01%)
e More difficult categories to reject are combinatorial TIO
and TOs with only one photon from machine background
SEL1+2:

« SEL1
 |Dphi|>1.2 A. Selce - Vxb - 01April19 18

* 0.05<|Pasym|<0.55




PLANS ON TT0/GAMMAS & DO*

e GAMMAS&TIO SAMPLE:
e Cut analysis optimization:
e Improve cut optimization
e MVA analysis (already started on FastBDT)

e Apply gammas selection on single photons generated bgxl samp
to check if could be use as a general soft-photons selection

e ANALYSIS SAMPLE (DO*):
e Apply TI0s selection on DO* analysis sample to see
if D*x TIOs mass distribution gets better

e Define a candidate ranking that includes m(TT0)

e Start to look to D*->DO g channel;
if same problems appears, define a similar gammas selection

e Switch to MC12 with hadFEI trained on MC10 19
(sample already produced, waiting for MC11-12 training)



PLANS FOR PHASEIII DATA ANALY SIS

e Finalize soft gammas/TIO0 selection, and document in a note

e Finalize analysis strategy for B->D0*LVU, ready for DATA!
(DO*->DOTI0 first, than DO*->DOg)

e Focus aon BO->D*"L™v
e No soft TI0, easier (7) to reconstruct

A. Selce - Vxb - 01 April19 20



PLANS FOR PHASEIII DATA ANALY SIS

e Finalize soft gammas/TIO0 selection, and document in a note

e Finalize analysis strategy for B->D0*LVU, ready for DATA!
(DO*->DOTT0 first, than DO*->DOg)

e Focus aon BO->D*"L™v
e No soft TI0, easier (7) to reconstruct

THANK YOW FOR YOUR ATTENTION
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D*oLv MC PHASE 11T - LEPTONS

Good agreement between bgx0O and bgxl shapes

0.16
= Entries 0 0.45 - Entries 0
- Mean 0 - Mean 0
0.14f— Std Dev 0 04f- BgxO Std Dev 0
- e- - Bex1
0.12- 035~ DE I
. - 0.3:— 1
|- -
- BgXO 025
0.0 Bgx1 -
g 02
0.0 -
0.15—
0.0 0.1F
0.0 n.nsi
" |L_, | . 4 |_ M |_ Y |_ P n I i 1 | L 1 | 1 I I | R — el i I 1 1 I 1
1 T a I E— E/p 0 0.2 0.4 0.6 08 E9/E21 1.2
— 37
- muon - 70 - electron g0
0.7 Ecl(e) [ -
Ecl(W) £ o5l —80
06— - —60 -
- = _ —70
- —150 2|
0.5: - .- - - —160
0.4 40 15—
03 30 C
- =
0.2 20 =
- 0.5/
01— 10 C 10
_ 007 0.5 1 15 2 25 3 0
% 0.5 1 15 2 25 3 0 P(e)

P()
Ec1=0 mainly due to low momentum muons 3



GAMMAS CATEGORIES

e GAMMAS:

e DO: gammas from physics, DO->TO->gg
gamma_mcPDG=22&&gamma_Mother=111&&gamma_GDMother=421

e Dst:gammas from physics, D*->TT0->gg
gamma_mcPDG=22&&gamma_Mother=111&&gamma_GDMother=423

e Comb: generated gammas with not ftom D/Dx
GDmother_gamma!=4210r423

e Bkg: gammas from machine bkg (gamma_mcPDG!=22)

[T I S ey

1] [

SR =T = -

] T o= et -1
+
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10¢ CATEGORIES

e DO: both gammas from physics,DO->T0->gg

o (gammal/2_mcPDG=22&&gammal/2_Mother=111&&gammal/2_GDMother
=421)

e Dst: gammas from physics,Dst->T0->g g

e (gammal/2_mcPDG=22&&gammal/2_Mother=111&&gammal/2_GDMother
=423)

e Comb:gammas from physics where at least one with GDM not
DO or D=

(gammal/2_mcPDG=22&& GDmother_ gammal/2!=4210r423)

e Bkg: both gammas from machine bkg (gammal/2_mcPDG!=22)

e lel: one from physics and one from bkg (gammal/2_mcPDG!=22
&&gamma?/1_mcPDG==22)

£ A 4 e =T b
stdPhotons('all', path)
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