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A typical BB event

“Interesting” side
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Other side
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A typical BB event (in reality)




Why?

An example of BT — K™t t" event

Up to 4 neutrinos in the final state:

Missing energy = Cannot reconstruct invariant
mass or energy of the b

PC: T. Hara

But, we have just two B-mesons in one event, and nothing else:
can we use this information?
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Reconstruct the other B (B-taq):
( g) Y, \ - T
—> Infer the signal B kinematics from B-tag and
known beam Kinematics
- et i

Applicable to all missing-energy decays
PC: T. Hara



Which decays should we reconstruct for the B-tag?

@©(1000) B decays x O(100) D decays

\—\,——J

—0(10°) possible channels
Mostly, but not always

No problem, we have computers...

But, first let’s agree on the metrics that should be
the objective of the “tagging” algorithm

. B~ Thodes are charge conjugates of the
ident fy the charge state of the B are li
n.
heliran ctions listed bel
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e5 all 509 I . U
production at the 7(45). We have attempted to bring older measurements
up to date by rescaling their assumed 7(4S) production ratio to 50:50

and their assumed D, Dg, D*, and ¥ branching ratios to current values
whenever this would affect our averages and best limits significantly.

Indentation is used to indicate a subchannel of a previous reaction. All
resonant subchannels have been corrected for resonance branching frac-
tions to the final state so the sum of the subchannel branching fractions
can exceed that of the final state.

For inclusive branching fractions, e.g., B — DiX, the values usually are
multiplicities, not branching fractions. They can be greater than one.
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Tagging metrics and objectives

> High efficiency: fraction of events that are identified as a tag
> High Purity: fraction of identified tags that are “correct”

> Good kinematic information: minimise missing/fake
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Tagging metrics and objectives

> High efficiency: fraction of events that are identified as a tag

> High Rurity: fraction of identified tags that are “correct”

> Good kinematic information: minimise missing/fake

In reality: O(1%)
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Tagging metrics and objectives

> High efficiency: fraction of events that are identified as a tag
> High Purity: fraction of identified tags that are “correct”

> Good kinematic information: minimise missing/fake
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The two tagging types

 Hadronic tagging Tag side Signal side
e Very low efficiency < O(1%)
 High purity O(10%)

e Excellent kinematic information

 Semi-leptonic tagging
« Relatively high efficiency O(1%)

 Not so good purity

e Fair kinematic information

. Ta INg efficienc
Hadronic

SL



Introduction to FEI

» Hierarchical reconstruction of 10* B decay

chains | By
Tram Displaced 1 Neutral 1 8

. ] e | Vert il_c;es Clusters O

> Uses machine learning: over 200 BDTs are F = >
trained using simulated samples ekl ) ) | S

| A | O

> Training inputs: kinematic variables of the kg O\ N O
decay chains, such as InvM, momentum, AL, BN\ I</ |88 | &
M, etc NG | N

\- ’ *0 x4+ ~* &

\/ [D - ] o

> Output sl O
p

> List of tag candidates [T.Keck et. al, Comput Softw Big Sci (2019) 3: 6]

> A probabillity to have correct reconstruction
(signal probability)
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Signal probability

7000

; Signal
6000 E Background -
5000 |-

% | . Higher probability
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Enhance your purity based on selection on the signal probabillity
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Vidya'’s thesis

Signal prObabiIity: tag'mOdeS BELLER-PTHESIS-2023-016

0.025 :
- 0 Bt —»
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0.020 | . 50 17+ 170
: : 1F D°mtmtm~ .
. | ' Higher probability S, | Dominant tag
= 0.015} G — 0T modes:
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*On+n0 .
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i i
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0.000 e ————r— : e ——e—— —— _:E;, Rest of the modes
7 =3.0 —-2.5 —-2.0 —-1.5 —-1.0 —-0.5 0.0

10910(PFei)
Enhance your purity based on selection on the signal probability
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Selection on kinematic variables of the tag side:

Hadronic tag: AE ~ 0

and MbC d mB

How do we select good tags?

Ul
o
o
o
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B — DUr
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{ data
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Correct B-ta

5.295

Semileptonic tag: r
cos gy € [—1,1] |

Belle Il Preliminary [cdt=361.7fb!

-15.0 -12.5 -10.0 -7.5 =50 =25 0.0 2.5 5.0

| Signal '
- Fake leptons B — D*ll/ |
| 1 Secondary leptons
- 3000 . @ Fake D’
— - .
~ I Secondary D ‘
T - BB Misreconstructed D'
) 2000 | g Other 010 Correct B-tags
CIC) - @ Charged !
> | I g4 |
L 1000 f ## MC stat. unc. (\
i $ Data
! |
°~§2g |
22 o ' E f * * r ‘
[ " 0.0F ¢
. SR R R RN f +
= | 2560 o vy v ‘




Select a best tag

After these selections:

Particles in the event

Signal prob = 0.0735

Signal prob = 0.02
17

Signal prob = 0.1859




Select a best tag

Particles in the event

Best candidate

Signal prob = 0.0735 Signal prob=0.02 |  Signal prob = 0.1859 |



Usage



Training

> You don’t need to train the FEI by yourself, it’s already trained
and validated.

> FEI training weights are uploaded directly to the condition database

for you to use: formerly done by W. Sutcliffe, now by analysis tools
conveners (Yo Sato, Vidya Sagar)

» What is avallable how:
> MC15ri official training:
» Can be used both for MC15ri and MC15rd
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In basf2

| oad the FEI

# Set up FEI configuration specifying the FEI prefix
configuration = fei.FeiConfiguration(

)

prefix=fei_prefix,

monitor=False ‘\\\\\\\

FEIvV4_2022_MC15_light-2205-abys

# Get FEI path
feistate = fei.get_path(particles, configuration)

Get the tag lists you want:

B+
BO

:generic
:generic
B+:
BO :

semlleptonic
semlleptonic

Hadronic tag candidates

Semileptonic tag candidates

Get the variables you want:

21

Mbc-—+ﬂ@w
deltaE — AE

extralInfo(SignalProbability) —+é?%g
extralnfo (decayModelD)

cosThetaBetweenParticleAndNominalB-—-)COS@BY



0 - B 5 D7t 0 : B* — D'n
1: BO = D—7!'+7TO § BT — D7 n
In basf2
3: B"—= Dr"n'n
3 . BO — D_’/T+7T+7T_ l A /)) y /) ot '
g BO 2 D—7T+7T+7T—7TO 5 - 7 B ; y DD
; . 5: B'— Dirtr- 6: B+ — D*DOKY
Get the variables you want: S: . DT e s DR
7. B s T DY 8: Bt — D**DUKT
MbC —> MbC 8 - BO 3 D* DK+ 9: B™"—= D¥Y"D*Kaq
il 0: B*— DDK*
deltakE —)AE 9: B D" D"K* 11 : /; , D0 /i"
. . 10: B’— D"D'Kg 2: B+ — DIDUK
extraInfo(SignalProbability) — e%ag 11: B D*D*K} 2. B+ DUDOK
. 0 — N+ 170 | ' o ,
. . 13: B'—> D*_D*+ng |19 BT — D*q
cosThetaBetweenParticleAndNominalB — COSOBY 14: B"— DD~ 6: B*— Dty
15 - BO — D* gt 17: Bt — D¥Vrtnn
16: BO—> D*—ﬂ'+7r0 | 8 D » /)/v nm
17: B° — D*7t7070 19 : B - /) 7;, T~ 7
D@.addChannel(['K-"', 'pi+']) 18: B' 5 D*ntate j{f jitj;xﬁ?
bo.addChanneL( K_' :py: ' :pm:]). e 19:B° = D* n*x*n~a’| |2. B+ DK
D@.addChannel( :'K—l, lp}+l, .pm', lp}e)l]) \6 20: B°— D**D- 8. Bt Dwta
DO.addChannel(: K-"', p}+ , p}+ , p}— 1) | (\X\£3 21 - l?’—+l)j£ﬁ‘ o9 - Bt —y Dmtrtor
D@.addChannel(['K-', 'pi+', 'pi+', 'pi-', 'pi0'l) (i(VEl‘ 99 - B _y D**- 25: Bt — J/WK-
DO.addChannel(['pi-', 'pi+'l]) D 93 B J;ng 26 : Bt — J/ z,,-'/\" o

DO@.addChannel(['pi-', 'pi+', 'pi+', 'pi-'l)
DO.addChannel(['pi-', 'pi+', 'pi@'])

27: BT — J/YK™n
24: B> J/YK*tm™ ol e
;.‘\ ) x 1” 1_" C n

D0.addChannel(['pi-', 'pi+', 'pi@', 'pi0']) 25: B" = J/YpKgm'm™ 29: Bt — A-ptrta
DO.addChannel(['K_S@', 'pi0'l) 26: B'— Ajptrim- 30: B* = Koptarta—n
D0.addChannel(['K_S@', 'pi+', 'pi-'l) 27: B%— D%'tp~ 31: B*— D%tp—n
DO.addChannel(['K_S@', 'pi+', 'pi-', 'pi0@']) 28: B'— D‘pﬁ?w* 32: B* — D*%ptp—n
D@.addChannel(['K-", 'K+']) 29 BY o D*‘p*‘p—"n—*' 33: BT —= Dp"p~n"
D@.addChannel(['K-', 'K+', 'pi@']) 30: B - Dp*pntm 34:B7 - DVp'pTmm”
DO.addChannel(['K-"', 'K+', 'K S0']) oo 31: B — DVptp—mtm- ) \/f ) ’[;‘\}j]]iitl‘":a‘\'

32: No B FEI decay




FEI skims

Skim code: Skim cuts:

static fei_precuts(path) [source]

Skim pre-cuts are applied before running the FEI, to reduce computation time. This setup
function is run by all FEI skims, so they all have the save event-level pre-cuts:

Hadronic: 11180500 . Tclaned tracks > 3

® Ncleaned ECL clusters Z 3

S L. -1 1 1 80600 o Visible energy of event (CMS frame) > 4 GeV

We define “cleaned” tracks and clusters as:

e Cleaned tracks (pi+:FEI_cleaned): dy < 0.5 cm, |29| < 2 cm, and pr > 0.1 GeV *

FEI skims are also ready for MC15rd Cleaned ECL clusters (gamna: FEL_cleancd): 0.206706 < 0 < 2.61799, anc

E > 0.1 GeV

MC15ri Proci13 Prompt MC15rd

SL&ME FEI feiHadronic 11180500 Hadron Ready* Ready* Ready* Ready*
Liaison:
@ Shanette Anne De Lamotte *with ECL  *with ECL cut:  *with ECL *WITHOUT
cut: release-06- cut:
ECL cut:
release- 01-10 release- elease
Prep: BIIDP-5737 . 06-01-10 06-01-10 -
feiSL 11180600 WITHOUT 06-01-12
Requests: BIIDP-6059 WITHOUT = ECL cut: WITHOUT
ECL cut: release-06- ECL cut:

release- 01-12 release-
06-01-12 06-01-12

23 Mind the release!!



In analysis

You have your tag now, what do you do? . Build your signal-side B candidate

« Combine tag-side B and signal-side B to
form Y (45) candidates

Analysis w/o FEI Analysis w/ FEI




Calibration: hadronic tag

Hadronic FEI
Hadronic FEI
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Calibration: hadronic tag

Fit variables

0.50 |

T : Piae > 0.001
s : 4 ta .
2001 BTe~ B continuum : 4.5 _X10 d |
1.75 | Prg >0.001 [ Fake, Secondary - ~ - [Ldt = 362 fb~1 :
~~ i U 40 i |
= 150} B — X/flv ; 35 -t Data ;
g 125F | 00 w7 MC stat. unc. v BN charged :
% } Data O 30F mixed 0
™ 1.00F ™ . EEE qgbar :
%0.755-+L“ < 205;MC B :
Z ; O Lok 15ri (B+ tag) :
$ 0
-
-
-
LLJ

0.25 | 1> _
U0.00- --------------------------- ° —n:...._._l_._.__ 1.0
g 1: """"""""""""""""""""" - 0.5}
S 0 - 0.0k
c'c S I I I A I I ° o 5 1.50 1.75 2.00 2.25 2.50 2.75 3.00
LR R T T T T Mrecoii [GeV/c?]
= Py
Fit to the lepton momentum Fit to the recoil mass of B-tag
in B rest frame: pl* and a pion on the signal side

[William, Florian] 26 [ Karim, Meihong, Niharika, Vidya]



Calibration: hadronic tag

Yield: ~ 10°, High statistics, low purity

x104 Belle Il preliminary

- 3 D", gap
3t . B - X,
: @ B-D'fv
[ B B8-Div
. ! B Background
| vz, MC Uncertainty
- ¢ Data
11 [cdt=362fb"1
| Bi,€”
ol
2.5F !
0.0 byt * i
EERN v
-25¢, o

Events /(0.018)

Pull

Yield: ~ 10%, Low statistics, high purity

6000

5000 |-
4000 |
3000 |
2000 |
1000 |

— Mean = 1.86807 +0.00078
L {.CB= 1.097 +0.022

— lambda = 2.325 +0.016

[ nbkg = 103917 + 715
— ndpi= 15337 + 307

C  ndstrpi = 18574 + 390

14 15 16 1.7 1.

Belle Il data
I Ldt=362fb"

ovons 1ll‘ .......

4
-------------
.....
"""

. Ehd

"""""""

. .
.............

21 22 2.3

Calibration factors are calculated as ratio of signal yields of data and MC
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Calibration: hadronic tag BELLE2-NOTE-PH-2023-029

Good agreement of CFs despite two orthogonal signal-sides

DO + - ——tt—
DO+ 0 - oo
DO+t - - P> 0.001,B" oo
DO+ =0 - X*MNdof: 1.39 _,_ oo
DO+ - p-value: 0.1 e TOtaI CF:
o (0.68 + 0.03)
Don*mtm™ - —ecee— — e—
Dntn*n—nO - —o—o-0-0-
D n*m™ - —— . —
D n*tn*nd - —e K - €
-~ U
Nopntmn—nmn™ - —o—o—ee- - D
rest - —o>e- comb
0.0 0t2 014 Of6 Of8 1fo 1j2 1.4

Calibration Factor

CFs are ready and available for the analysts to use

KEKCC: /hsm/belle2/bdata/users/sutclw/fei__calibration/hadronic_FEI calibration_factors/vl
28



Ca I i b rati 0 n : Se m i Ie ptO n iC tag [Andre Huang, Kevin Varvell]

s Charged SLFEI CF at log(sigProb) > -2.4

16 4

2

14 -

12 -

10

Semileptonic
X
>

Ratio

0.8 -

TR ﬂ

& (Calibration Factor without p, cut

Total CF: (1.09 £ 0.10) **1 & Ccalibration Factor with p; cut

— 0.2

0.6 -

Allt'ags D""lu Déu D;w D"ev D"uu D""nlu Dn'eu Dn;.zv
0-7) w03 © @ @ @3 @7n @ (5
| | | _ B:»; tagmode

CFs are also available for semileptonic tagging
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Tag-side selections

.

FEI-TASK-FORCE

Mode @ Cuts post FEI skim BCS Signal
Probability .
_ Points selections, you
Had  Mbc > 5.27, -0.15 < deltaE < 0.1, Highest 0.001, 0.01, need to do the
Tag cosTBTO < 0.9 extralnfo(SignalProbability) = 0.1 Calibration by
SL -4 < _ Highest 0.001, 0.01, yourself
Tag cosThetaBetweenParticleAndNominalB “extralnfo(SignalProbability) = 0.1
< 3, cosTBTO < 0.9 |
ECL Mask:
ecl mask = "[[clusterReg==1] and [E>0n088]] ©r [[clusterReg==2] and [E > 0.03]] or [[clusterReg==3] and [E > 0.06]]]"\

"and [clusterNHits > 1.5]

Track Mask:

track mask

"[[dr < 2] and

and [abs (@lusterTiming)

[abs (dz)

< 4]

and

[pt > 0.2]

< 200] and [0.2967 < clusterTheta < 2.6180]]"

and[thetaInCDCAcceptance==1]]"
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https://confluence.desy.de/display/BI/FEI+Task+Force

Next generation FEI:
Improving the metrics


https://indico.belle2.org/event/10285/contributions/67387/attachments/24282/35863/Slides%2025%20Sept%202023.pdf

FEI performance In data

Calculated directly on data 6000 |

5000 |- Signal yield

» Calibration factor: 4000 |

3000 |
Signal yield 1n data 2000 |

Signal yield in MC 1000?

| 14 15 16 17 18 19 2 21 22 23
e Purity: | M,qcon (GEV/C)

Signal yield

. . . . . . 6000 -
Signal yield + Background yield in signal region oo | BaCKground
o = yield In signal
» Efficiency: 4000 E region
3000 |
Signal yield 2000 |
1000 | = A
nBB . BFB_}DE . 677: 0 E Seatuatanmaarhess cosssnpssateasiuzasatazes LJM.,rI iiii . ;1 puogpenpesmets
l l l 14 15 16 1.7 18 1.9 2 21 22 23
Mracoil (GeVI c2)

3925x 10° PDG 90%
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FEI performance In data: current status

Calculated directly on data P e > 0.001 5000 [
= Signal yield

T — —

» Calibration factor:  §§94 4000 |
, . . 3000 |
Signal yield 1n data 2000 |
Signal yield in MC =/
% 15 16 17 18 18 2 “211‘ “22 23

e Purity: 56 0/0 | M__ (GeV/c?)
Signal yield

. . . . . . 6000 [
Signal yield + Background yield in signal region oo | BaCKground
= yield In signal
» Efficiency: (0.93% 4000 E region
3000 |
Signal yield 2000 |
1000 | paeoee>**™™  _—
Npp . BFB—>DJZ' . € 0 b T | M,l XXXXX
l l l 1.4 15 16 17 18 1.9 2 21 22 23
M._ . (GeV/c?)

3925x 10° PDG 90%
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What affects our current performance?

> Wrong/outdated BFs in MC ] Affects CF

» Half of the MC is unknown: PYTHIA

Affects purity and

efficiency

> Bugs or very loose selections applied in FEI l
> Wrong choice of input training variables J
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Understanding our MC

o e \\NYy such large discrepancy with data?

-------

Calibration Factor

© Semileptonic (F={e,u})
® Semileptonic (£=1)

" e Hadronic

[ 1 Covered by FEI
EvtGen

W PYTHIA

Let’s understand our MC...

PC: GdM
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Understanding our MC

Hadronic B-decays: ~75%

Only half of it is measured and the rest is
generated by PYTHIA

» Semileptonic (7= {e, u})
e Semileptonic (£=1)

e Hadronic

Covered by FEI

EvtGen
% PYTHIA

Most of the known measurements are
performed with small data sets
= Large statistical uncertainties.

Poor MC (significantly different from reality/data)
——>Poor hadronic B-tagging

Understanding B — D"h decays is essential for B-tagging. |
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ARGUS, 229 pb-1. 33 years ago
Uses M, . as fit variable

B =(1.5+0.7)%, 47% uncertainty!

Decays In hadronic B-tagging

[Z.Phys.C 48 (1990) 543-552]

k)B ->D**n~n—n0

%, 30
A | |
< 20 + ) | l
; +*+
\10+ |
Z.

0

2.20 0.25 0.30

M (GeV /c?)



Decays In hadronic B-taggin

ARGUS, 229 pb-1 )B-oD* om0 | .
33 years aqo P o *f | A e | CLEO, 0.89 fb-
Usgs M ° E 2 [ + T+ /] - % BT - D°p* | 29 years ago
Bo(eomo Cup N {  Uses M
— O * U. 0 . 10 | —j E . B 0
47% uncertainty! “ f+ ? w& /0
0 b N 13% uncertainty!
[Z.Phys.C 48 (1990) 543-552] M (GeV/c?) 2 M;('ése ’ 530 PRD 50 (1994) 43-68]
CLEO. 9 tb-1 ZOO?B — D Vnnnn’” hSHI::('ieband—; “:% , LHCb B— D’nr*n LHCb’ 35 pb-1
o5 yea,\rs 2g0 : AR Sidoband 2 200} o 12 years ago
> % 01(2420)‘:?'.&
Uses Moc : | 5 + e But
2190 S 1001
L@ = (1 8 + 04)% @ - _ + Bt + %(B-F N D_Oa_l_)
22% uncertainty! “F Zl g e ——
Z. 0000 1500 2000 2500 _ 3000 nOt prOV|ded!

PRD 64 (2001) 092001 xwx Mass (MeVic)
| 007) | [PRD 84 (2011) 092001]




U pd ati n g O u r M C [ Karim, Meihong, Niharika, Vidya]

Decay model of B mesons is made of explicitly listed decays in DECAY.DEC + ~40%
unknown decays modelled by PYTHIA.

Better interpretations of measurements:

e Correcting misinterpretations of inclusive BF measurement
as hon-resonant component.

* Avoiding PY THIA generating additional components

» Updating the decay model of D**
* Removing obviously wrong components

New MC is produced: MIC15ri-up and also official for future Belle Il production.

MC is first modified based on our best understanding.
a9 And Dr sample is used to validate.



U pd ated C F [ Karim, Meihong, Niharika, Vidya]

By fitting D peak Ein M ecoi Old MC

D0n+ . +
5 f ew MC
Dt | — —
Dttt nP b ——
Dont | e
5“0”+n0 - .
E*OTI"'TI'*'T[_ B —_— .
O+t r—m0 L . : . . .
o D Yields are getting
D=+ closer to data
A_pntnnt | e =
Rest of the modes |- ——
Total | - .

| | | i | | |

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

# Data / # MC
verall calibration factor: 659 0 Reminder
Overall calibration factor: 65% EO 837% . MC is first modified based on our best understanding.
For the top 10 decay modes: 68% 92% And D sample is used to validate.
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Decay kinematics improves too...

By fitting DY peak .in M ccoir

D' p+t — Belle II: [Ldt=362fb"?
B Dt | e S i - old MC with old training
N D°n*m*n” | et s epsu , - new MC with old training
D°ntntn—n® | —— .
DOt |- L
DOn*tn® | .
5*0n+n+n— - —_— 0 \
Dot - —— § ’
R—— — . o Byt S DR g
D-r++mo F o . 1000 with D"~ veto '
_ : 5 ﬁ Belle Il: [Ldt=362fb~2
AZpntnntf e 5 : old MC
Rest of the modes [ —— : § s + ? new M
i . . v _ ata
TOtaI | | | | l | | | L|—ID 600_‘
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 S _
: 400 |
# Data / # MC <
c :
. . . Ll 200 [
Overall calibration factor: 65% &d 83% e

For the top 10 decay modes: 68% (ad 92%
4
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- DO B+ T Belle II: [Ldt=362fb™?
- DPmn® e S i —« old MC with old training
_D0n+n+n‘ et s epsu J - new MC with old training
Dt —— .
DOmt L
Dntn° .
Dontntn- —— 5 \
Dn*ntn—n° —— —
D—nrm* M 5
D-ntmtm® . . 1000
Aepritnmt —e— N .
Rest of the modes —— = | {
- —— U -
fotal 1 | | | ; | | ! L-—ID 00T t
00 02 04 06 08 10 12 14 16 ©S |
: 400 |
# Data / # MC e
c :
. . . : 200 |
Overall calibration factor: 65% kd 83% =)
0.0

For the top 10 decay modes: 68% (ad 92%
4

By fitting D° peak in Mrecoi

2

Decay kinematics improves too...

Candidates/(0.1 GeV/c?)

-bd
o
()

200

. LHCDb

L

1000

B— Dnrntn
—4— Data
— Signal MC
D,(2420)’x" &
D,(2460) "x” MC

1500 2000 2500

3000

nmn'n Mass (MeV/c?)




Also, better signal probability..

Ontmtn
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What’s left: need more measurements..

By fitting D° peak in Mrecoi

AN T Belle II: [Ldt=362fb"?
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> 15% of the total efficiency. 44
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How does our MC look now

PYHTIA
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Trai n i n g With neW M C [ Karim, Vidya]

_ Belle II: [Ldt=362fb"1
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Training with new MC

Belle II: old training
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Belle Il: v1 training
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[ Karim, Vidya ]




Also, the slow 7! efficiency is fixed and mass constraint is added. [Karim, Vidya]

L2

'~ —}— Belle Il data: with old training
- —— Belle Il data: with v1 training
— Belle Il data: with v3 training
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‘ ‘. Training weights publicly available:
48 light-2205-abys_fei_retrain_3




Overall improvement

» Updated decay model for 11 most efficient B decay modes

0.65 = 0.81 :25% k4 in Calibration factor

* Training with the new MC
56% — 63% :12% [ in purity

* | 0oosen the y preselection and mass-constraint a’

0.93% — 1.13% : 21% [ in efficiency

Training weights publicly available:
49 light-2205-abys__fei_retrain_3



Reminder Vidya@PGM

Timeline for FEI

For winter 2024 conferences:

e Use MCI15rd + light-2305-korat (or earlier)
Use existing training i.e., N0 Improvements
Skims and calibration available
Use MCI15ri-up for validations

For summer 2024 conferences:
e Use MCI15rd-up + light-2307-laperm (or later)
e Retrain with new MC and new precuts i.e,, all improvements
e Skimming and calibration should be repeated.

50


https://indico.belle2.org/event/10285/contributions/67387/attachments/24282/35863/Slides%2025%20Sept%202023.pdf

Summary

NO summary...

Questions? Ask now!!

or emaill at:

nhiharika.rout@ts.infn.it
vidya.vobbilisetti@ijclab.in2p3.fr

o1
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The agreement gets better when the

sig-prob cut is tighter for the Xev
case, I.e, when the purity is better



Backup

At different sig-prob cuts

The agreement gets better when the
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Backup

At different sig-prob cuts

The agreement gets better when the
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Generated mode (from Topoana)
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= Decreasing the CF 54



Signal-side dependency

>

# Events

In D1t sample, the D meson is inclusively reconstructed
> The ROE of the Btag can be used to observe any signal-side dependence
(# charged tracks)
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Slow 7's in Belle Il FEI

A-prtn—nt
Rest of the modes

Now unified with Belle selections
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Yield in data per 100fb~?

200 1000

~ " Belle data: with old retraining
i Belle Il data: with v1 retraining

Slow 7" efficiency suffer at
Belle |l because of a tighter
pre selection on photons

FEI mode: B* - D™n*
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Important for SL-tagging also



Also, there Is no mass constraint for

Entries / 0.006 GeV/c?
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Improvements in the decay table

ol d b Tk AT Happens through 2 channels,
b s W+ .
one with spectator quarks (call Y)
B and one from the W (call X).
= C
Y =D D* D** We modified the DECAY table to
s latest PDG/paper interpretations

and this model to see the
2 primary rules: mpaes

- DOX:D*X:D"™X ~=1:1:1
(based on observation fromD T :D*1t": D" mand D p™: D* p7)
g IS B @B AT LS

(based on predictions and confirmed with T — h v decays)

Essentially validation, we didn't

do any fine-tuning (except set 0
there is no signal®).

Additional information:
- 3m 1 is hard to model without some sort of p’ resonance
-  For wtt we fix from measurements.

- nTtuis fixed based on predictions to fill SL gap
- For pmm, we let PYTHIA generate it.

- The fraction of 4 different D** is fixed based on observations.
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FEI algorithms: better with cuts

( JKV Displaced 18 Neutral i
Tracks :
Vertices J Clusters

Currently, we have train BDTs for each
everything in FEl... even for FSPs!

Unnecessarily duplicating the work of
many dedicated performance groups?

Can adopting standard lists and
minimal cuts with standard tools (like
beamBackgroundSuppressionBDT)
bring more stability?

Added bonus: Less resource expensive
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