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The INFN SuperB projectThe INFN SuperB project

Th ( l ) h i

ne
, 1

3-
17

,  
20

11
. The (nuclear) physics case

, G
er

m
an

y,
 J

un

A possible experimental program

20
11

,M
ün

ch
en

,
ci

el
lo

/h
ad

ro
n2

A.
 F

el
ic



The SuperB project
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SuperB is a flagship INFN project

It was approved and funded in December 2010 
by Italian Education and Research Minister
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study

~ 4.5 km
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• Conceptual Design Report: arXiv:0709.0451v2 [hep-ex]           
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http://web.infn.it/superb/images/stories/upload_file/superb-cdr.pdf

• Accelerator Progress Report: arXiv:1009.6178v2 [physics.acc-ph]



SuperB beam parameters
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RF FF
HER Energy:
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I.P.l *~ 0.5m
Polarization
80% for e-
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M.E. Biagini @ XVII SuperB Workshop, La Biodola, May 28-June 2, 2011



SuperB main physics goals
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Study of fundamental symmetries of Nature,Study of fundamental symmetries of Nature, 
as CP and CPT,                        

through a systematic observation of
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Search for deviations from
the Standard Model behavior
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Physics Progress Report: arXiv:1008.1541v1 [hep-ex]



SuperB apparatus (with option)
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Detector Progress Report: arXiv:1007.4241v1 [physics.ins-det]
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M.A. Giorgi @ XVII SuperB Workshop, La Biodola, May 28-June 2, 2011



Detector modelling
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Backward EMCGeant4 Model

DIRC ForwardTOF

ne
, 1

3-
17

,  
20

11
.

(New Read out)
o wa O

, G
er

m
an

y,
 J

un

DCH

20
11

,M
ün

ch
en

,

IFR

DCH
R/O electronic
material

ci
el

lo
/h

ad
ro

n2 IFR
(New segmentation)

material

FWD  EMC

A.
 F

el
ic

new segmentation
M.A. Giorgi @ XVII SuperB Workshop, La Biodola, May 28-June 2, 2011



Good ideas are like good wine…
12
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Bottom baryons at SuperB?!?
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Impossible!!!     Ec.m. ≈ 10600 MeV     <
lightest bottom baryon

St b t DA NE?!?Strange baryons at DAΦNE?!?
Impossible!!!     Ec m ≈ 1020 MeV       <

ne
, 1

3-
17

,  
20

11
. p c.m.

lightest strange baryon

, G
er

m
an

y,
 J

un
20

11
,M

ün
ch

en
,

S. Piano, 34° Meet. LNF SC
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Event rate rough estimate (I)
L ≈ 1 × 1036 cm‐2s‐1σ ≈ 1.1 nb  ≈ 1.1 kHz

≈ 550 Hz
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Event rate rough estimate (II)
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B- surviving probability: ≈ 0.7%

≈ 4 Hz

target acceptance + stop efficiency: ≈ 10%

≈ 0 4 Hz
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≈ 2.3 103 ev/d
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few weeks of data taking could allow to collect
a data sample larger than the statistics available today
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Physics goals

• To provide a high statisticsTo provide a high statistics                     
data sample to determine                        
the bottom baryon properties
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Bottom mesons vs. bottom baryons
18

ne
, 1

3-
17

,  
20

11
. …

, G
er

m
an

y,
 J

un
20

11
,M

ün
ch

en
,

ci
el

lo
/h

ad
ro

n2 …

A.
 F

el
ic

44 PDG pages
426 reference papers 2 PDG pages

31 reference papers



From hyper- to super-nuclear physics
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Λm = 1115.7 MeV
τ = 263.1 ps
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Phys. Rev. Lett. 87 (2001) 212502
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JETP Lett., 33 (1981) 52
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Kinematics issue
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Physics goals

To study of the interaction potentialTo study of the interaction potential       
between Bi and nucleus (i = s, c, b, …)
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To get basic information about             
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SuperB fast simulation output
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200 μ m

ne
, 1

3-
17

,  
20

11
.

, G
er

m
an

y,
 J

un
20

11
,M

ün
ch

en
,

e+

33 mradp

(6700 MeV)
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e‐ (4200 MeV)

z

2.519 GeV/c
zp



Schematic target design
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unit: mmtop view
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• requirement: to maximize the fraction of B- mesons entering the target
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, • requirement: to maximize the fraction of B mesons entering the target 
(keeping in mind that cτ = 501 μm) to minimize d = r/sinϑ

• constraint: to avoid any interference between target and circulating 
beams to not introduce any (additional) background source
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• material: to maximize event counting rate                                         
Au vs. Pt: comparable, good physics, thermal and electrical 

properties                                                          
Pt: higher density and higher melting point

A.
 F

el
ic

“twin” radius (frustum of) cone to cope with the beam divergence

side view



Schematic target design
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Outlook
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• Despite the experimental hardness           
SuperB could offer a unique opportunity for:

an extensive study of the bottom baryon properties

a new and hopefully fruitful approach
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to the super-nuclear physics field
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• Next steps:

to validate the initial calculations by means of SuperB
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, to validate the initial calculations by means of SuperB
full simulation program and                                     
to give more solid basis to the proposal 
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to carefully evaluate machine and physics backgrounds

to get feedback from the Community about the
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