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Recap of previous status

• Analysis tool Charm Tagger Development
• 56 BDTs were trained for tag side reconstruction

• Inclusive D reconstructed and fit was done

• Toy MC(Linearity test & checking Pull distribution) test for inclusive D fitting was 
performed 

• Signal extraction
• 2D fitting on (𝑀𝐷0 , 𝐸𝐸𝐶𝐿)

• BF of Control sample(𝐷0 → 𝐾−𝜋+) was measured as validation of charm tagger
=> But this fit has some problem on fit status : maybe the cause of background 
     seems to be histogram PDF from small amount of background events

• CL UL of BF for signal mode(𝐷0 → 𝜈 ҧ𝜈) on generic MC is estimated
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Reminder : The result of measurement of 𝐵𝑟(𝐷0 → 𝐾−𝜋+) on generic MC

• BF formula : 𝐵𝑟 𝐷0 → 𝐾−𝜋+ =
𝑁𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒

𝑁𝑖𝑛𝑐𝑙𝑢𝑠𝑖𝑣𝑒∗𝜀𝑠𝑖𝑔
    (pdg value : 0.0395)

• Measurement of BF :

 𝐵𝑟(𝐷0 → 𝐾−𝜋+) = 
14462±41

(704597±1169)∗ 0.51826±0.00556
= 0.039604 ± 0.000444
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Minor details : retraining tag side channels

• New skimming of generic ccbar MC by myself is done

• Slightly change in charm tagger
• I used the angle between 2 daughters of Λ0, 𝐾𝑆

0 as training variable

• But it seems that I need to set DautherUpdate as True for using angle 
between daughters (refering to belle II software wiki)

• This is about updating dauthers kinematics after vertex treefit

• The default is False
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Reminder : fastBDT training for Charm Tagging
• Input Variables of fastBDT

• For 𝐷𝑡𝑎𝑔 training

M, p, dr(flight length), dz, chiProb, Q, E, cosToThrustOfEvent, 

cosAngleBetweenMomentumAndVertexVectorInXYPlane, ImpactXY, 

xp, PID of daughters, cosHelicityAngle(2 body or 3 body decays),

angle between 2 daughters of 𝜋0 → 𝛾𝛾 , 𝐾𝑆
0 → 𝜋+𝜋− , Λ0 → 𝑝+𝜋− , Σ+ → 𝑝+𝜋0 ,

|
𝐸𝑑1−𝐸𝑑2

𝐸𝑑1+𝐸𝑑2

| of 𝜋0 → 𝛾𝛾 , 𝐾𝑆
0 → 𝜋+𝜋− , Λ0 → 𝑝+𝜋− , Σ+ → 𝑝+𝜋0  etc…

• For 𝐷𝑡𝑎𝑔
∗  training

 ∆M(= 𝑀𝐷𝑡𝑎𝑔
∗ − 𝑀𝐷𝑡𝑎𝑔

), momentum of 𝜋𝑠
±, 𝛾, 𝜋0, 

angle between 𝐷𝑡𝑎𝑔 and 𝜋𝑠
±, 𝛾, 𝜋0 etc…

• Hyper Parameters of BDT was optimized by applying grid search for each tag training
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Check on correlation between previous BDT variables
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Check on correlation between BDT variables
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Reminder : Investigation of background event in exclusive 𝐷0 →
𝐾−𝜋+ in generic MC with TopoAna
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𝐷0 → 𝐾−𝜋+ + anything information 

according to  the iDcyBrIncDcyBr 

index

20 𝐷0 → 𝐾−𝜋+𝜋0 events of total 89 

background events

- 89/9294 ~ 0.96%

- 20/9294 ~ 0.21%

1 ഥ𝐷0 → 𝐾+𝜋−𝜋+𝜋−𝛾𝐹 event

- Change of exclusive selection : 

- 2 remaining tracks and 1 

reconstructed 𝐷0 𝐾−𝜋+  

: kaonID > 0.01 / pionID > 0.01

- no 𝜋0, 𝐾𝐿
0, 𝐾𝑠

0, Λ0

- Δ𝐸 < 0 .1GeV



Reminder : Investigation about the cases of “iDcyBrIncDcyBr == -1”(68 events) with iDcyBrP index (1)
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iDcyBrP 
distribution for 𝐷0

iDcyBrP 
distribution for ഥ𝐷0



Reminder : Investigation about the cases of “iDcyBrIncDcyBr == -1” with iDcyBrP index (2)

• Major components according to iDcyBrP information
• 28 : 𝐷0 → 𝐾−𝑎1

+, 𝑎1
+ → 𝜌0𝜋+, 𝜌0 → 𝜋+𝜋− 

(41 entries ~ 60% of “iDcyBrIncDcyBr == -1” cases)
=> now I have one example script about how to use apptainer (thanks to Jaeyoung)
=> test about generating with release-06

• 7   : 𝐷0 → 𝐾−𝑎1
+, 𝑎1

+ → 𝜌+ 1450 𝜋0, 𝜌+ 1450 → 𝜋0𝜋+

(10 entries ~ 15% of “iDcyBrIncDcyBr == -1” cases)

• Other events (just 1 ~ 2 events) : 
𝐷0 → 𝜋+𝜋−𝐾𝑆

0 𝑐. 𝑐 , 𝜋0𝜋0𝐾∗ 𝐾∗ → 𝜋−𝐾+ 𝑐. 𝑐 , 
𝜋0𝜋+𝜋−𝐾∗ 𝐾∗ → 𝜋−𝐾+ , 𝐾−𝐾∗+ 𝐾∗+ → 𝜋0𝐾+ , 
𝜌0𝜋+𝐾− 𝜌0 → 𝜋+𝜋−𝛾𝐹 𝑐. 𝑐 , 𝜋0𝜙 𝜙 → 𝜋+𝜌−, 𝜌− → 𝜋0𝜋− (c. c) 

ҧ𝐷0 → 𝜌−𝐾∗+ 𝜌− → 𝜋0𝜋−, 𝐾∗+ → 𝜋+𝐾0, 𝐾0 → 𝐾𝑆
0 → 𝜋+𝜋− , 

𝜋−𝐾1
+ 𝐾1

+ → 𝜌0𝐾+, 𝜌0 → 𝜋+𝜋− , 
𝜋−𝐾1

+(𝐾1
+ → 𝜌+𝐾0, 𝜌+ → 𝜋0𝜋+, 𝐾0 → 𝐾𝑆

0 → 𝜋+𝜋− 
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Background events : Data Production requested
total 400M events (D0 : 200M / anti-D0 : 200M) 

Background event fraction

𝐷∗+ → 𝐷0𝜋+, 𝐷0 → 𝐾−𝜋+𝜋0 64.9%

𝐷∗+ → 𝐷0𝜋+, 𝐷0 → 𝐾−𝑎1
+, 𝑎1

+ → 𝜌0𝜋+, 𝜌0 → 𝜋+𝜋− 33.7%

𝐷∗+ → 𝐷0𝜋+, 𝐷0 → 𝐾−𝑎1
+, 𝑎1

+ → 𝜌+(1450)𝜋0, 𝜌+ → 𝜋0𝜋+ 1.4%
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Expected background events number : 700 ~ 800 (~10%)

(previously 80 (~1%) background events in 9300 entries) => not sured whether it is enough or not



ccbarFEI in B2GM 

https://indico.belle2.org/event/13003/contributions/83007/attachments/30841/45560/charmF2F_oct24b2gm.pdf

https://indico.belle2.org/event/13003/contributions/83007/attachments/30841/45560/charmF2F_oct24b2gm.pdf

• In charm parallel session, there was presentation about 
“inclusive charm reconstruction using FEI”
https://indico.belle2.org/event/13003/contributions/83007/attachments/30841/45560/charm
F2F_oct24b2gm.pdf 

• with modification of FEI code in basf2 and retraining, 
reconstruction of inclusive Λ𝑐

+

• Validation on the Data(10/fb) and MC(100/fb)

• Benchmarking charm tagging of Zupan (charm tagger idea 
from Zupan)
(reminder)================================================

• Discussion with Kristof Spenko
• He will add my 25 fragmentation channels for signal side 

D0 reconstruction and train in this week

• He said he will send email soon

• Chance to compare the result with my charm tagger result
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Plan and status about systematics…?

• Inclusive 𝐷0

• 1st Priority : Charm tagger (MC / Data difference …?)

• FastBDT training output distribution (MC / Data difference …?) (Zupan…?)

• Tagging efficiency…? (previous research and FEI) => systematics estimation with this

• Fit model function (comparison about nominal fit & other model fit result) => Gauss / DSCB

• Fit bias (ToyMC & Linearity test) => code prepared

• Exclusive 𝐷0

• Tracking efficiency

• PID efficiency

• 𝐾𝑆
0, 𝐾𝐿

0, Λ0, 𝜋0

• Photon selection for 𝐸𝐸𝐶𝐿 calculation…? 
(MVA based variable : beamBackgroundSuppression / fakePhotonSuppression cut)

• Fitting model (comparison about nominal fit & other model fit result)

• ECL histogram PDF (Data/MC difference 
=> comparison with original histogram PDF & calibrated histogram PDF)

• Fit bias (ToyMC & Linearity test) => code prepared
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To do list

• Complete retraining of charm tagger with reduced variables 
and optimizing selection (on-going)

• Complete 2D (𝑀𝐷0 , 𝐸𝐸𝐶𝐿) fitting for exclusive 𝐷0 → 𝐾−𝜋+ 
with generation of background events

• Comparison about efficiency of charm tagger and ccbarFEI

• Keep going about systematics study 
and investigate how to estimate them
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