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First question: where to runFirst question: where to run

Oggi parlero' di opzioni sopra la Y(4S)
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Boundary conditionsBoundary conditions
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Performance: conversionsPerformance: conversions
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Performance: trackingPerformance: tracking
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Performance: photonsPerformance: photons
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High energy scansHigh energy scans

BABAR : 
       PRL102:012001 (2009)

Ldt =  25 pb-1 per point, 
E=10.54-11.2 ; dE=5 MeV
Total 3.3fb-1

Rb=σ(bb)/σ(μμ)

Impressive match with
prediction by Tornqvist 
    PRL 53:878 (1984)

 Tornqvist used Eichten's
coupled channel model. 
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QWG 2008, Nara
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Eichten 2008: rethinking at CCCM Eichten 2008: rethinking at CCCM 
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BELLE-I scans BELLE-I scans 

   - 61 points, 50/pb, 10.75-11.05 GeV         
    - 16 points, 1/fb,   10.63-11.02 GeV

Not just Rb analysis: also Yππ
Exclude Ali's peak at 10.91
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We may think to take 10 fb-1 at
10.75 (where Rb collapses and R

Y
 

starts rising); not a scan, just stay
there   

BELLE-II wishes BELLE-II wishes 
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We may think to take 10 fb-1 at
10.75 (where Rb collapses and R

Y
 

starts rising) ... and 10 fb-1 at 10.65
(where Rb shows a dip, just above
the B*B* threshold) 
   

wishes for BELLE-IIwishes for BELLE-II

Study these channels: BB,B*B,B*B*,Yππ,Yη at 10.65,10.75
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CLEO-c scans in  Charmonium region  CLEO-c scans in  Charmonium region  

BELLE, BABAR (ISR) and CLEO-C have
scanned the charmonium region
deconvoluting all 2,3,4 body
contributions. The D*D* threshold
region at Ecm=4015 MeV is particularly
interesting.   
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E
cm

=4015 MeV

CCCM in Charmonium region  CCCM in Charmonium region  

Sudden drop of the
D0D0 cross-section at
Ecm = 4015 GeV 
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Y(6S) results in Belle-I Y(6S) results in Belle-I 
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SuperKEK LimitsSuperKEK Limits
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Conclusioni 

Partiamo dal presupposto che Ldt<40fb-1 

Risoluzione energia dei fotoni non eccessiva

Molto ineffcienti su low momentum tracks.

Y(3S) e' la best option per ~ 150 fb-1 ed e' preferibile farla in  fase 3

Un test run sul picco della Y(6S), anche di soli 40fb-1 , ci darebbe
10x gli eventi presi in Belle-I. SE i macchinisti sono disposti ad
andare cosi in alto, questo e' il punto piu' interessante.

Le zone dei due dip in Rb, 10.65 +10.75 GeV, si prestano a studi
sui coupled channels effects.  
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  The The ηη transitions transitions  OutlineOutline

Physics with 600 M Y(3S): Physics with 600 M Y(3S): 
- The - The η,πη,π transitions transitions
- Hindered E1  transitions- Hindered E1  transitions
- M1 transitions to - M1 transitions to ηη

bb
(1,2S)(1,2S)

- D waves- D waves
- Y(3S) - Y(3S) →→  ππ ππ Y(1,2S)Y(1,2S)
- Antinuclei from Y(3S) - Antinuclei from Y(3S) 

Target Ldt: 150 fbTarget Ldt: 150 fb-1-1  

All during BEAST-2 Phase?All during BEAST-2 Phase?
                                Or Or 
50 during BEAST-2, and 50 during BEAST-2, and 
100 while taking frst  Y(4S)100 while taking frst  Y(4S)
data (3 abdata (3 ab-1-1) ) 

Alternative scenarios:  

Running at ϒ(4S)  and continuum point
Running at ϒ(6S), 30 fb-1  = 6x Belle-I

Scan of ϒ(13D
1
) , 7x2fb-1 points , 14 total   

Scan of ϒ(23D
1
),  10x1.5fb-1 points , 15 total  

Can we do them during BEAST-2 Phase?

Luminosity ramp-up scenarios:
- at L1 = 1x1034, 0.75 fb-1 /day 
  How many days to reach L1? 
  How long will Phase-II last? 
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  The The ππππ//ηη transitions: TH vs EXP  transitions: TH vs EXP 
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  Hadron transition puzzle: solved?   Hadron transition puzzle: solved?   From Eichten's
talk at Krakow
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  Hadron transitions: a new paradigm?Hadron transitions: a new paradigm?
For lower states, QCDME works: 

 2M(D0)-M(ψ') = 53.11 MeV/c2             2M(B0)-M(ϒ3S) = 204 MeV/ c2  

 2M(D+)-M(ψ') = 43.57 MeV/c2             2M(B+)-M(ϒ3S) = 204 MeV/c2 

 2M(D
s
)-M(ψ') = 250.5 MeV/c2              2M(B

s
)-M(ϒ3S) = 378 MeV/c2 

Large enhancement of  ψ' →ηψ explained by the proximity of the DD,D
s
D

s
 thresholds. 

Large isospin violation in ψ'→πh
c
due to the large D0-D+ mass difference 

In bottomonium , degenerate B0B0 /B+B- threshold → no isospin violation
The eta transition 3S to 1S is still in the ballpark: wavefunction overlaps can suppress is ,
like it happens in hindered E1 transitions. We ought to measure it, and (precisely) the 
E1 hindered transitions from 3S to 1P states.
 

From Eichten's
talk at Krakow
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Z
b

  The The ηη transitions transitions
S wave

P waveTesting QCD multipole expansion
In low mass region:
Y' → ηY : M2*E1+M1*M1
Y' → ππY : E1*E1
 (Y' → ηY)/(Y' →ππY) ~ (Λ

QCD
/m

b
)2

Three more transitions should be visible
from Y(3S) but experimental limits, where
available, are  below theory expectations:

- B(Y(3S) → ηY(1S))              theory:  5-10× 10-4 

BaBarPRD84,42003(2011)     <1x10-4  

 -  Y(1D) → ηY(1S)
Voloshin: PLB 562, 68(2003) 
QCD Axial Anomaly should enhance Y(1D) →
ηY(1S) with respect to  Y(1D) →  ππY(1S): no
quantitative estimates available.

- B( χ
b0

(2P) → η η
b
)~ few 10-3    (S-wave)

Voloshin: Mod.Phys.Lett. A19, 2895(2004)
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    Tetraquark-maniaTetraquark-mania From Ali's talk
at Krakow
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    BEAST-II inventory BEAST-II inventory 
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