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——How to do Belle analyses on basf2 with b2bii 



What’s in this talk

• Why we shall do B1+B2 analysis?

• How to do B1+B2? (Most are from B2BII tutorial)
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About me:I joined Belle II 2 years ago. Even I 
didn’t know Belle a lot, I did a B1+B2 analysis.

Apologize that I won’t cover all thing, e.g. scan 
data set, trigger thing. 

https://software.belle2.org/development/sphinx/b2bii/doc/index.html


Why we shall do B1 + B2 analysis?
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• How to get a better physics result? Naive answers:


• Learn more from theory experts.   What we are doing this week.


• Upgrade detectors.  Upgrade WG are working on it.


• Better MC simulation/systematic control.  Check performance talk…

• Need more data, less fluctuation, smaller statistical uncertainty. 


Belle II have 426  for run 1.  Aim to exceed 1  in 2024.


Okay, let’s sit and wait for more data from SuperKEKB🤞


Wait…… we actually already have “1 ” somewhere in Belle.

→
→

→

→ fb−1 ab−1

ab−1

——Why we shall still use Belle data set?

https://indico.belle2.org/event/9402/contributions/66273/attachments/25097/37104/PhysWeek_performance_tasks.pdf
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Why we shall do B1 + B2 analysis?

Belle’s data set: 1 ,  2 times of Belle II’s run 1 data set, 426 


• Naive calculation, for Br measurement, 

ab−1 ∼ fb−1

σ(stat) ∝ 1/ N

Add B1 data now, you will get 
the stat precision what you can’t 
get until 2025 if you only use B2!
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 improvement on stat precision. ~0.6

Maybe it could be 2.x  —> 3.x !
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Foresee 
the future?
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Why we shall do B1 + B2 analysis?

Not only about more statistics. Much more we can get by B1 +B2.

• Two individual experiments can allow us do cross-check on the results.

• We can understand B2 better by comparing to B1.

E.g. for  study, by comparing the yields, something wrong with KLM. (now this bug is fixed)B → J/ψKL

https://indico.belle2.org/event/8946/contributions/61934/attachments/22815/33688/B2_Etaprime_B2GM_20230605.pdf
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A comparison between B1 and B2 
*only related to physics analysis

• Data sample

• Detectorsqrt(s) GeV Y(1S) Y(2S) Y(3S) Y(4S) Y(5S) and scan

Belle 102 M 158 M 13 M 711 fb-1 121 fb-1

Belle II - - - 362 fb-1 19 fb-1

• Belle has unique sample of (1S) (2S) (3S).

• 2 times of (4S) data sample.

Υ Υ Υ
Υ

• Belle and Belle II have different scan points. Not 
experts in quarkonium, but it’s obvious to me we 
shall use both data samples.




7

A comparison between B1 and B2 
*only related to physics analysis

• Data sample

• Detector

• Similar structure. ~4 

• Different performance.


π

B+ → D(K0
SK+π−)K+
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A comparison between B1 and B2 
*only related to physics analysis

• Data sample

• Detector

• MC simulation

‣ Geant 3 v.s. Geant 4

‣ Different generators


• Basf v.s. basf2

‣ Quite different. But, don’t worry, we have B2BII. No need to learn how to use basf. 


• About systematic

‣ Belle: almost won’t change any more [ref]. Some experts are working on new PID or beam background MVA.

‣ Belle II: under developed. you shall follow meetings/confluence pages. 


• Trigger menu: have large impact on dark matter search

• …

https://belle.kek.jp/secured/wiki/doku.php?id=software:systematics
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Other reasons for not using B1 data…

• You may say “I’m willing to use Belle data. But ….” 

“I’m not in Belle collaboration. I may spend 6 months or 
longer to do B1+B2”

“where I shall ask question? Report issue?”

“shall I need to have review procedure twice?”

“Belle collaboration may already publish the result”

“…”

• Actually,

Don’t worry. Not necessary to be in Belle.

I will show you all you need to do. 

(I hope I cover all steps.) 
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Other reasons for not using B1 data…

• You may say “I’m willing to use Belle data. But ….” 

“I’m not in Belle collaboration. I may spend 6 months or 
longer to do B1+B2”

“Belle collaboration may already publish the result”

“shall I need to have review procedure twice?”

“Belle collaboration may already publish the result”

“…”

• Actually,

Maybe they didn't use full Belle data set.  

Now we shall have better idea, improved 
reconstruction method, better bkg control, or 
external inputs changed so it’s worth to re-
do.  


The GNN-FT in B2 is implemented in B1!

From Tadeas

https://indico.belle2.org/event/9872/contributions/68094/attachments/24873/36798/GNNFlavorTaggerBelle_BGM.pdf
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Other reasons for not using B1 data…

• You may say “I’m willing to use Belle data. But ….” 

“I’m not in Belle collaboration. I may spend 6 months or 
longer to do B1+B2”

“Belle collaboration may already publish the result”

“shall I need to have review procedure twice?”

“Belle collaboration may already publish the result”

“…”

• Actually,

No need. Nothing different in review 
procedure. One Review Committee in B2.

Only need to have B1 and B2 CWR in 
parallel.  
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Other reasons for not using B1 data…

• You may say “I’m willing to use Belle data. But ….” 

“I’m not in Belle collaboration. I may spend 6 months or 
longer to do B1+B2”

“Belle collaboration may already publish the result”

“shall I need to have review procedure twice?”

“where I shall ask question? Report issue?”

“…”

• Actually,

We have B2BII group meeting, monthly.  

Indico: https://indico.belle2.org/category/67/

Maillist: software-b2bii@belle2.org

On B2question:

https://indico.belle2.org/category/67/
mailto:software-b2bii@belle2.org
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Other reasons for not using B1 data…

• You may say “I’m willing to use Belle data. But ….” 

“I’m not in Belle collaboration. I may spend 6 months or 
longer to do B1+B2”

“Belle collaboration may already publish the result”

“shall I need to have review procedure twice?”

“where I shall ask question? Report issue?”

“…”

• Actually,

We have B2BII group meeting, monthly.  

Indico: https://indico.belle2.org/category/67/

Maillist: software-b2bii@belle2.org

On B2question:

• More reason/excuse?

• “Better to run than curse the road”

https://indico.belle2.org/category/67/
mailto:software-b2bii@belle2.org
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Other reasons for not using B1 data…

• You may say “I’m willing to use Belle data. But ….” 

“I’m not in Belle collaboration. I may spend 6 months or 
longer to do B1+B2”

“Belle collaboration may already publish the result”

“shall I need to have review procedure twice?”

“where I shall ask question? Report issue?”

“…”

• Actually,

We have B2BII group meeting, monthly.  

Indico: https://indico.belle2.org/category/67/

Maillist: software-b2bii@belle2.org

On B2question:

• More reason/excuse?

• “Better to run than curse the road”

https://indico.belle2.org/category/67/
mailto:software-b2bii@belle2.org
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Where to find B1 data / generic MC 

• All on KEKcc.

• You shall also run  it on 

KEKcc. (No need to use 
the busy grid!)

Luminosity of Belle data 

https://belle.kek.jp/group/ecl/private/lum/lum6new.html
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Where to find B1 data / generic MC 

• All on KEKcc.

• You shall also run  it on 

KEKcc. (No need to use 
the busy grid!)

Luminosity of Belle data 

• How to submit jobs on KEKcc.[ref]

• Queue: s for 6 hours job; l for 48 hours job; h for 240 hours job. [MoreInfo]

• Not much jobs 
running at 
KEKcc!

https://belle.kek.jp/group/ecl/private/lum/lum6new.html
https://software.belle2.org/development/sphinx/online_book/computing/bsub.html
https://kekcc.kek.jp/service/kekcc/support/en/12/
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Where to find B1 data / generic MC 
• Belle File Search Engine (only accessible within KEK domain or via VPN)

convertBelleMdstToBelleIIMdst('http://bweb3/montecarlo.php?ex=37&rs=100&re=200&ty=evtgen-mixed&dt=on_resonance&bl=caseB&st=0', path=mypath)

B2BII can directly read the process_url (and also full path of course).

http://bweb3.cc.kek.jp/index_m.php
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Where to find B1 data / generic MC 

• For (4S), some personal scripts to run B1 data, generic MC(6 streams) on gitlabΥ

https://gitlab.desy.de/xdshi/forbellephysicsanalysis


• With B2BII.“$BELLE2_RELEASE_DIR/b2bii/examples/BelleMCGeneration.py”
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How to generate B1 signal MC

Generated number

Set “signaldecfile” to your own dec file.

Only generation!

Do simulation with basf script.



• With B2BII.“$BELLE2_RELEASE_DIR/b2bii/examples/BelleMCGeneration.py”

• With basf scripts [ref].
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How to generate B1 signal MC

Two steps: “evtgen” and “gsim”.

Can do on basf2

https://belle.kek.jp/secured/wiki/doku.php?id=software:mcprod_scripts
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How to read B1 MC/data with B2BII

• B2BII converts Belle MDST within basf2. No need to have extra ROOT file (Belle II MDST 
format). The converted data is to be analysed in same job.

Just two lines

Preform some corrections. “FixMdst”

Applied HadronB(J) skim by default.

(Almost) same with 
what you do on basf2
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The objects of B1 MC/data

• “gamma:mdst”

• “pi0:mdst”

• “K_L0:mdst"

• ⚠︎ Don’t use fillParticleList and 

reconstruct pi0, gamma.

Charged tracks Neutral particles
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The objects of B1 MC/data

V0 Particles

• “K_S0:mdst”

• “Lambda0:mdst”

• “gamma:v0mdst” for gamma conversion ee pair.




• generalFunctions.py in BtoCharm WG scripts.  (Not official B2BII codes. Just personal 
recommendation.)
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Handle converter and different objects (Optional)

Read B1 or B2 inputs

Unify PID variables 

https://stash.desy.de/projects/B2B2C/repos/btohadronscripts/browse/generalFunctions.py
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Other things when run B1 with B2BII

For MC match

Set B2BII magics Some are setting Belle data base

Note: if you have gamma:

convertBelleMdstToBelleIIMdst(inputfile, 

generatorLevelMCMatching=True)
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Other things when run B1 with B2BII
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Other things when run B1 with B2BII

About HadronBJ skim

• # of events to run “B2BIIConvertMdst” is less than the total numbers.

• Don’t worry. Nothing wrong here.

• The loss is due to skim cut in fix_mdst 

which is same as HadronBJ [ref]

https://questions.belle2.org/question/13186/will-b2bii-cause-event-loss-efficiency-loss/?answer=13190#post-id-13190
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B1’s systematic uncertainties 

• Check Belle Systematic 
page.


• For some, scripts to calculate 
weights.

https://belle.kek.jp/secured/wiki/doku.php?id=software:systematics
https://belle.kek.jp/secured/wiki/doku.php?id=software:systematics
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B1’s systematic uncertainties 

• Tracking [ref] : 0.35% per track, for Pt > 200 MeV/c

• N(BB) =  [ref]

• : 2% for each [ref]

• :[ref] updated in bn_1437

• Gamma systematic uncertainty.

N(BB̄) = (771.581 ± 10.566) × 106

γ
K0

S

• PID syst: Belle PID Joint 
Homepage


https://belle.kek.jp/secured/wiki/doku.php?id=software:systematics
https://belle.kek.jp/secured/nbb/nbb.html
https://belle.kek.jp/secured/belle_note/gn499/
https://belle.kek.jp/secured/wiki/doku.php?id=software:systematics
https://belle.kek.jp/secured/belle_note/gn1437/bn_1437_ver7.pdf
https://belle.kek.jp/group/pid_joint/
https://belle.kek.jp/group/pid_joint/
https://belle.kek.jp/group/pid_joint/
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• PID corrections and systematic uncertainties.

• With “$BELLE2_RELEASE_DIR/b2bii/examples/ApplyBelleWeights.py”

B1’s systematic uncertainties 

The cut value.
Correction weight.

Variables stored into Ntuples.

Uncertainty of weight.(Syst)

LID as an example
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• PID corrections and systematic uncertainties.

• With “$BELLE2_RELEASE_DIR/b2bii/examples/ApplyBelleWeights.py”

• With the C++ code. Basf2 free. But need to get it from the webpage.

B1’s systematic uncertainties 

KID as an example

https://belle.kek.jp/group/pid_joint/kid/files-2006/kid_usage_06.txt


Many B1+B2 analysis ongoing

• “B1+B2” becomes more and more “popular”.
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• From Belle II Authorship confirmation page:

• Published: 2  ;Submitted:1 ; CWR: 2.  (42 in total so 5/42 ~ 12%!)

• Analyses before CWR: data are from group reports last week.

• (Semi)leptonic: > 2

• TDCPV: > 5

• EWP: > 5

• Charm: > 7

• Quarkonium: > 3

• …



Examples ( )B+ → D(K0
Sh+h−)h+

• First “B1+B2” physics paper  (JHEP 02 2022, 063)B+ → D(K0
Sh+h−)h+
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• Only Belle II data set, large uncertainty on .

• Additional Belle II data set, “pull”  smaller (close to w.a.)

• Also an example: worth to re-do it even there is a Belle paper! (External inputs 

changed; better reconstruction method.)

ϕ3
rDK
B

Full charged case

Previous Belle result 
[Phys. Rev. D 85 (2012) 

112014]

https://link.springer.com/article/10.1007/JHEP02(2022)063
https://arxiv.org/pdf/1204.6561.pdf
https://arxiv.org/pdf/1204.6561.pdf


Examples ( )B → μν
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• Expected precision of one bkg channel: from ~0.5  (Belle II only) to 
~ 0.2  (Belle and Belle II).

× 10−4

× 10−4

From Markus’s slides

Preliminary

Leptonic case

https://indico.belle2.org/event/9872/contributions/67828/attachments/24970/36919/B2GM_WG1_Plenary.pdf


Examples ( )D0 → K0
SK0

S
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 represents the flight significance: key variable to identify from γ K0
Sπ+π−

Preliminary

Preliminary

Belle Belle II

Preliminary

Charm case
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Examples ( )B0 → γγ Photons case

BelleII-Note-PH-2023-061 Preliminary

• Got higher efficiency than previous Belle work. Did better work now!

Belle II

Preliminary blinded result

Belle

Belle + Belle II

https://docs.belle2.org/record/3353/files/BELLE2-NOTE-PH-2022-061.pdf
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Summary

• Using B1 data on basf2 is not that difficult.

• Let’s add B1 data into our Belle II analyses, for better physics result!

• “How to” 


• generate Belle signal MC, 

• find Belle generic MC/data sample, 

• get systematic uncertainties

Attend B2BII group meeting: get help/help b2bii!

Indico: https://indico.belle2.org/category/67/

Maillist: software-b2bii@belle2.org

https://indico.belle2.org/category/67/
mailto:software-b2bii@belle2.org

