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       data sample

20%

76%

4%

Background for       studies,
but interesting for spectroscopy

Initial motivation to take data near

Bottomonium spectroscopy
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??

Important parameter for determination
of       production at LHC and B factories

b

s-
u,c

[JHEP1109,012(2011)]

same-sign 

=> different 

Theory: SU(3) – Flavour Symmetry:

mixing
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Estimation of the yields from      and         
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Estimation of the yields from      and         

                       production at

                 branching fractions

                             mixing

I want

I know
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[arXiv:1212.6400]

            : Results

most precise
measurement

Fits to               
in bins of

Fit to Theory + lifetimes + 

Dominant uncertainty:
     production at 

[PRD85 011101(2012)]

[JHEP1109 012(2011)]
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Observation of                                  

[PRL 108, 032001 (2012)]

spin flip

no
spin flip

Spin flip not suppressed

Violation of heavy quark 
spin symmetry

Exotic decay mechanism
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Discovery of      
[PRL 108, 122001 (2012)]

Saturated with      and  
Non-resonant amplitude
consistent with zero

Very limited phase space, 
Consistent with      and 

Belle

fits 

Photon conversions

in bins of 

Belle
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Summary of       masses and widths     
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= Molecule?

Total branching fraction: 

sidebands

Data

signal

2-body
           decays

Belle preliminary

Belle preliminary

Data

One charged pion and
full reconstruction of one B meson:

[arXiv:1209:6450]
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                            : Results

Belle preliminary Data

Belle preliminary

Recoil mass of the        system:

Shape of combinatorial background 
estimated from wrong-sign
       combinations in data

[arXiv:1209:6450]
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Interpretations as                       ?

[arXiv:1209:6450]

Belle preliminary Belle preliminary

Well described by                 Can be described by two models:

or

Significance of                    signal:

or

Significance of                    signal:

Fit function:
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                branching fractions

Belle preliminary

Assuming that                  decay only via the observed modes....

Dominant decays via          and     
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First observation of                                            

arXiv:1207.4345

~½ of corresponding            mode

Belle preliminary

Belle preliminary

Belle preliminary

[arXiv:1207:4345]
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Search for        in                                                

No significant      signal, but existence not excluded

         signal found with significance

signal with significance

compared to

[arXiv:1207:4345]

Dalitz analysis: 
Non-resonant component,                 and also contributions from             and 

Background estimated from                  sidebands
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Observation of                              

reconstructed
particles

Belle

Belle

Belle

Belle
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1 point
= 1 fit
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Evidence for                     

Godfrey & Rosner
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Hyperfine splitting                  

[Eur.Phys.J. C71, 1534(2011)]

Probes the spin dependence 
of bound-state energy levels 

Puts constraints on theoretical 
descriptions of spin-spin interaction. 

Serves also to extract

pNRQCD Lattice

[PRD 82, 114502(2010)]

Lattice
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          , first L=2 state found at CLEO

New production channel found at Belle:

Missing mass

Significance: 

Using the same sample and reconstructing                        
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Summary

● Most precise measurement of 

● Discovery of new exotic        states,
              molecules?

● Observation of                                         
and evidence for

● New production channel of               found 

Stay tuned, more interesting physics 
from the            is in the queue for summer! 

[arXiv:1212.6400]

[PRL 108, 032001(2012)]
[PRL 108, 122001(2012)]
[arXiv:1207:4345]
[arXiv:1209:6450]

[PRL 109, 232002 (2012)]
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BACKUP
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The Belle detector
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Momentum spectra obtained from                  fits

Signal extraction by two-component       fit:

                                  contribution estimated from                  fits to 
„off resonance data“ collected below BB production threshold

continuum
only

Prompt leptons (signal)
Secondary and fake leptons
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            : Results

Largest systematic uncertainty:
Estimation  of the       production at

Uncertainties appear in the numerator
and denominator => partial cancellation

[PRD85,011101(2012)]

[JHEP1109,012(2011)]

Relative uncertainty in % on Br

[hepex:1212.6400]



Christian Oswald – Spectroscopy from the            and       incl. semileptonic - BEAUTY 2013 34

Exklusive analysis:                        

Belle
MC

Branching fraction in %

THEORY

Estimated from other measurements

Composition
of the signal?

Similar momentum distributions
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Anonamously large rate to                

[PRL 100, 112001 (2008)]

2 orders of
magnitude!

Admixture of       (counterpart of               in charmonium)?
Tetraquarks?
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Amplitude analysis of                                   

Likelihood values for fits to the various models

Confirms                  hypothesis

Belle preliminary

Belle preliminary Belle preliminary

Belle preliminary Belle preliminary

Belle preliminary Belle preliminary

Data

Model

Fit projections
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 Discovery of      
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           method


	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Folie 26
	Folie 27
	Folie 28
	Folie 29
	Folie 30
	Folie 31
	Folie 32
	Folie 33
	Folie 34
	Folie 35
	Folie 36
	Folie 37
	Folie 38

