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Documentation already available for Btube:

• Talk given at FHEP2019:  
https://docs.belle2.org/record/1764/files/BELLE2-TALK-
CONF-2019-159.pdf


• A conference proceeding based on the above note: 
https://doi.org/10.1007/978-981-15-6292-1_52 

• additional talk at a previous B2GM 

We would like to have a collaboration authored algorithm paper for proper citation

https://docs.belle2.org/record/1764/files/BELLE2-TALK-CONF-2019-159.pdf
https://docs.belle2.org/record/1764/files/BELLE2-TALK-CONF-2019-159.pdf
https://doi.org/10.1007/978-981-15-6292-1_52
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• MC event type:  1111540100 :  

•  

• dec: https://gitlab.desy.de/belle2/software/
basf2/-/blob/main/decfiles/dec/1111540100.dec 

• campaign MC15ri_b 

• Ntuples are produced with release-06-02-00 

• n_events = 2000000

B0 → J/ψ[e+e−]K0
s [π+π−]

https://gitlab.desy.de/belle2/software/basf2/-/blob/main/decfiles/dec/1111540100.dec
https://gitlab.desy.de/belle2/software/basf2/-/blob/main/decfiles/dec/1111540100.dec


Tag B properties X’, Y’, Z’ : unit vectors along the boost 
direction



B0 → J/ψ[e+e−]K0
s [π+π−]

I was stuck at this point, thanks to Michele for providing recommended cuts which  eventually solved the problem
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Collision point properties From the BTube algorithm X’, Y’, Z’ : unit vectors along the boost 
direction



Plans for the paper

• Description of the algorithm with graphics : Done 

      (Graphics produced with Mathematica from an 
actual MC event) 

• all the tests : with newer basf2 release : Done with 
06-02-00 

• Include in the text :  how  is calculated : explain 
briefly and cite a proper paper? 

• Performance plots : Done 

• Target journal : NIM A

Δt



Questions on Beamspot

We also need to finalize…

• Who is going to write the beamspot part of the paper : timeline ? 

• Should we ask to form a review comity now?

We need 
Radek’s 
expertise 

here



backup
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• MC event type:  1111540100 :  

•  

• dec: https://gitlab.desy.de/belle2/software/basf2/-/blob/
main/decfiles/dec/1111540100.dec 

• MC event type: 1211530000 :  

•  

• dec: https://stash.desy.de/projects/B2/repos/software/browse/
decfiles/dec/1211530000.dec

B0 → J/ψ[e+e−]K0
s [π+π−]

B+ → J/ψ[e+e−]K+
B+

https://gitlab.desy.de/belle2/software/basf2/-/blob/main/decfiles/dec/1111540100.dec
https://gitlab.desy.de/belle2/software/basf2/-/blob/main/decfiles/dec/1111540100.dec
https://gitlab.desy.de/belle2/software/basf2/-/blob/main/decfiles/dec/1111540100.dec
https://stash.desy.de/projects/B2/repos/software/browse/decfiles/dec/1211530000.dec
https://stash.desy.de/projects/B2/repos/software/browse/decfiles/dec/1211530000.dec
https://stash.desy.de/projects/B2/repos/software/browse/decfiles/dec/1211530000.dec


We generate some MC events. The fully reconstructed B 
and other B decays as follows

B+
rec → D̄0( → K+π−)π+

B−
other → J/ψ( → μ+μ−)K−π+π−

• We  reconstruct the  asBrec

• The other  decays asB



The Bias

• Vladimir Chekelian first reported the problem of bias



BaBar and Belle
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In Babar and Belle, The B decay 
vertices resided inside the beamspot 
region : an ip-constrained fit used to 
give good result

In Belle II, beamspot is much smaller: 
The B decay vertices come out of  
the beamspot region

Why do we need a better constraint?

The B decay vertices are not inside 
the beam spot region anymore. An ip-

constrained fit would give biased 
result.

 BaBar: 120 x 5 x 8000 μm3

 Belle II: 6 x 0.06 x 150 μm3

 Also: the tracking resolution of Belle II is ~twice as good as at BaBar/Belle 



A new constraint: Btube
•  Among two B mesons, we fully reconstruct 

one B  ( )


• We propagate the  track to the beamspot 
and apply a vertex fit. Result of this fit is a 
vertex which is the origin of both the B 
mesons.


• From four momentum conservation, we obtain 
the flight direction the other B .


• We then stretch the covariance matrix of the 
fully reconstructed  vertex so that it  has 
~infinite size in the direction of the flight of the 
other B and use this tube-like object as the 
constraint of future other B fits.
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 Brec projectory is fitted to the beamspot

(scale in cm)
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Constructing the Btube

After estimating direction of Bother, the Btube is 
constructed
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After the other B is fitted with the tube constraint

(different y scale from the previous slides)
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Btag decay vertex
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Study done by Thibaud

Do we need all these comparisons? Which is 
the standard fitter to work with? 








