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Outline

 The FINUDA experiment @ LNF

 Physics results about hypernucleus binding energy

 Impact on the possible Charge Symmetry Breaking
effect in hyperon-nucleon strong interaction

 p-shell hypernuclei
 s-shell hypernuclei (preliminary)

3
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FINUDA @ DAΦNE 
4

energy 510 MeV

luminosity 5 1032 cm-2 s-
1

σx (rms) 2.11 mm

σy (rms) 0.021 mm

σz (rms) 35 mm

bunch length 30 mm

crossing angle 12.5 mrad

frequency 
(max) 368.25 MHz

bunch/ring up to 120

part./bunch 8.9 1010

current/ring 5.2 A (max)
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8

The absolute energy scale

e+

e−

Bhabha scatteringK+ two body decays:
benchmark for spectrometer

energy calibration

nearly perfect
linearity

E. Botta, T. Bressani, A.F.,
NPA 960 (2017) 165
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BΛ for p-shell Λ-hypernuclei by FINUDA
9

E. Botta, T. Bressani, A.F., NPA 960 (2017) 165

M. Agnello et al., PRL 108 (2012) 042501
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Comparison with SKS @ KEK results
10

• FINUDA
• SKS
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FINUDA vs. SKS results
11

E. Botta, T. Bressani, A.F., NPA 960 (2017) 165
A. Gal, E.V. Hungerford, D.J. Millener, RMP 88 (2016) 035004

ΔBΛ = +600 keV
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12

SKS vs. emulsions results

T. Gogami et al., PRC 93 (2016) 034314
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SKS data revised
13

E. Botta, T. Bressani, A.F., NPA 960 (2017) 165

• FINUDA
• SKS rev.
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World Λ-hypernucleus BΛ compilation
14

E. Botta, T. Bressani, A.F., NPA 960 (2017) 165

counter experiments
ONLY!

• FINUDA
• SKS rev.
• JLAB e MaMi C (ee’K+)

w/ reliable
energy scale calibration
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CSB in A = 7, T = 1 Λ-hypernuclei?
18

T. Gogami et al., PRC 94 (2016) 021302

updated value from:

offset between emulsions and
counters experiments values

Coulombian differential shrink of
7HeΛ and 7BeΛ cores (~150 keV)

E. Hiyama et al., PRC 80 (2009) 054321

E. Botta, T. Bressani, A.F.,
NPA 960 (2017) 165

D.H. Davis, NPA 754 (2005) 3c

t 2016 2005 19722001 1972
E. Botta, T. Bressani, A.F., NPA 960 (2017) 165

th. prediction: -17 keV
A. Gal, PLB 744 (2015) 352
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CSB in A = 8, T = ½ Λ-hypernuclei?
22

D.H. Davis, NPA 754 (2005) 3c D.H. Davis, NPA 754 (2005) 3c

E. Botta, T. Bressani, A.F., NPA 960 (2017) 165
th. prediction: +49 keV

A. Gal, PLB 744 (2015) 352
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CSB in A = 10, T = ½ Λ-hypernuclei?
23

D.H. Davis, NPA 754 (2005) 3c T. Gogami et al., PRC 93 (2016) 034316

E. Botta, T. Bressani, A.F., NPA 960 (2017) 165
th. prediction: -136 keV

A. Gal, PLB 744 (2015) 352
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CSB in A = 12, T = ½ Λ-hypernuclei?
24

D.H. Davis, NPA 754 (2005) 3c

L. Tang et al., PRC 90 (2014) 034320

E. Botta, T. Bressani, A.F., NPA 960 (2017) 165

T. Gogami et al., PRC 93 (2016) 034316

M. Agnello, et al., A. Gal,
Phys. Lett. B 681 (2009) 139

th. prediction: ≤ +50 keV
A. Gal, PLB 744 (2015) 352
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CSB in A = 16, T = ½ Λ-hypernuclei?
26

F. Cusanno et al., PRL 103 (2009) 202501

E. Botta, T. Bressani, A.F., NPA 960 (2017) 165

M. Agnello, et al., Phys. Lett. B 698 (2011) 219
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CSB in A = 4, T = ½ Λ-hypernuclei?
27

D.H. Davis, NPA 754 (2005) 3c D.H. Davis, NPA 754 (2005) 3c
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CSB in A = 4, T = ½ Λ-hypernuclei?
30

F. Shultz et al., NPA 954 (2016) 149

D.H. Davis, NPA 754 (2005) 3c D.H. Davis, NPA 754 (2005) 3c

th. prediction: +226 keV
A. Gal, PLB 744 (2015) 352
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CSB in A = 4, T = ½ Λ-hypernuclei?
31

F. Shultz et al., NPA 954 (2016) 149

D.H. Davis, NPA 754 (2005) 3c D.H. Davis, NPA 754 (2005) 3c

th. prediction: +226 keV
A. Gal, PLB 744 (2015) 352
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World Λ-hypernucleus BΛ compilation
33

counter experiments
ONLY!

• FINUDA
• SKS rev.
• JLAB e MaMi C (ee’K+)

w/ reliable
energy scale calibration
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ΔBΛ (counter exp.) vs. ΔBΛ (emulsions)
35

• photographic emulsions
• counter experiments
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Summary
The FINUDA experiment provided a set of              
precise and accurate measurements of BΛ
for several p-shell Λ-hypernuclei and                           
for a pair of s-shell Λ-hypernuclei

 The comparison of the BΛ values for members of                 
p-shell Λ-hypernucleus iso-multiplets
doesn’t support the hyphotesis of                                  
a (strong) violation of the charge symmetry in             
the strong hyperon-nucleon interaction

 Also for the observed s-shell Λ-hypernuclei
the importance of the charge symmetry breaking effect
seems to be significantly reduced

 An estensive campaign of high quality and high statistics
new measurements would be highly desirable

36
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