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 OutlineIntroduction to neutron-rich hypernuclei: physics interest, state of the art
 Neutron-rich hypernuclei production in FINUDA
 Data analysis description
 Preliminary results
 Conclusions and prospects
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 IntroductionThe existence of hypernuclei with a large neutron excess (N/Z[HYP] ~ 2 N/Z[ORDINARY NUCLEI]) has been theoretically predicted [L. Majling, NP A 585 (1995) 211c]
 The hyperon does not suffer the Pauli principle constraints “extra-binding” energy a larger number of neutrons may be bound with respect to ordinary nucleiSearch for the not yet observed neutron-rich hypernuclei with very large N/Z and study of their nuclear structure; links to the astrophysics field (phenomena related to high-density nuclear matter in neutron stars)
 observed not observedto be searched in FINUDA
 From: Nuclear Wallet Cards 2001, NNDC, BNL L. Majling, NP A 585 (1995) 211c
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 DANE2004: Physics at meson factoriesLNF, June, 8th, 2004
 Neutron-rich hypernuclei production in FINUDA
 Two elementary reactions channels:1) Double charge exchange
 2-steps reaction K- + p +0 0 + p n + +
 2) Strangeness exchange + - couplingreaction K- + p + + + p + n)
 Global reactions:A. 12C target: K- + 12C 12
 Be + +
 B. 6Li target: K- + 6Li 6H + +
 C. 7Li target: K- + 7Li 7H + +
 (K-stop , +) reaction
 A + is produced in the final stateThe + momentum contains the information on the binding energy B inside the neutron-rich hypernucleus
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M. Palomba
 Search for neutron-rich hypernuclei in FINUDA: preliminary results
 DANE2004: Physics at meson factoriesLNF, June, 8th, 2004
 12Be, 6
 H, 7H: known data
 At present our knowledge about neutron-rich hypernuclei on the experimental side is rather poor:
 HYPER-NUCLEUS STATE
 B
 (MeV)
 p
 (MeV/c)
 PRODUCTION RATE / K-
 stopREFERENCES
 12Be
 1- (gs)11.4
 (extrap.)&262.9
 < 6.1 · 10-5 (EXP)+
 1.8 · 10-5 (TH)°
 +K. Kubota et al.,
 Nucl. Phys, A602 (1996) 327
 °T. Tretyakova et al.,
 Nucl. Phys, A691 (2001) 351c
 0+ (es) ? ? 6.0 · 10-6 (TH)°
 6H 0+ (gs)
 5.8 (TH)*
 4.2(extr.)&
 249.1
 247.5?
 *Y. Akaishi, Frascati Phys. Ser., Vol. XVI
 (1999) 59
 7H 0+ (gs)
 5.2(extrap.)&
 246.4 ?&L. Majling, Nuclear
 Physics A 585 (1995) 211c
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 DANE2004: Physics at meson factoriesLNF, June, 8th, 2004
 Data analysis: event selection October 14th,2003–March 22nd,2004 full data analyzed + momentum spectra observed in the ~ 250 MeV/c region (where the NRH peaks are expected) Candidates: positive tracks coming out from K-
 Selection criteria:1. K- stopped in the selected target2. Positive charged tracks crossing the entire
 spectrometer (“long” tracks)3. 4-points track fit successful4. + PID (p + d contamination is present)
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 FINUDA: event reconstruction (NRH)
 p
 +
 +
 p+
 +
 K-
 K+
 More difficult goal than the -- case:Lower statistics (~ 10-2 10-3) & Lower acceptance
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 DANE2004: Physics at meson factoriesLNF, June, 8th, 2004
 PID and+ momentum spectra+ separation from p and d is obtained from:
 1) The OSIM dE/dx vs. momentum p informationProper mass intervals are defined, according to the Bethe-Bloch function
 2) The TOFONE-TOFINO time-of-flight information
 Proper zones are defined, according to the relativistic formula: = p / (p2 +m2c2)1/2
 + spectrum
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 DANE2004: Physics at meson factoriesLNF, June, 8th, 2004
 Upper limit evaluation for the NRH formation probability:
 The FINUDA peculiar characteristics allow the + (produced by K+ decay on the opposite side) to be used as a “reference beam” to normalize the + spectrum in the region of interest:
 For a given target we collect the following counts:
 1) in the + spectrum: N = N(stopped K-) · ·PB
 2) in the + spectrum: N = N(stopped K+) · ·BR(K+ + + ) · T
 + , + detection efficiencies ; T time gate efficiency ( 0.510%)
 PB = probability per stopped K- corresponding to the N counts (i.e. probability for an event to fall in the region where the NRH peak is
 searched)
 Assuming N(stopped K-) N(stopped K+) and :
 PB N/N) · BR(K+ ++ ) · T
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M. Palomba
 Search for neutron-rich hypernuclei in FINUDA: preliminary results
 DANE2004: Physics at meson factoriesLNF, June, 8th, 2004
 Upper limit evaluation (2):If there was a signal S over the background B = N:
 1) Total counts: T = B + S = (1 + S/B)B = (1+S/B)N
 with statistical uncertainty:T = [(1+S/B)N1/2
 2) Background counts: B = Nuncertainty:B = N1/2
 No evidence of signal means that, within k (kR), it must be:
 N
 k N 2k
 B
 S
 ) BR(KN
 kN2k P
 B
 S P TBNRH
 BT k B k – T
 Final expression for the neutron-rich formation probability:
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 Neutron-rich study: + counts
 N is evaluated as the integral in the whole region: p > 215 MeV/c (same region delimited in the reconstruction program to identify the +; peak @ 236 MeV/c)
 preli
 minar
 y
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 preli
 minar
 y
 N is evaluated as the integral in the regions:
 p = 262.9 MeV/c 2 p (12
 Be)p = 249.1 MeV/c 2 p (6
 H)p = 246.4 MeV/c 2 p (7
 H) Momenta central values correspond to Bvalues in the ground states
 p = actual (0.9%) or nominal (0.35%) momentum resolution
 Neutron-rich study: + counts
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 N is evaluated as the integral in the regions:
 p = 262.9 MeV/c 2 p (12
 Be)p = 249.1 MeV/c 2 p (6
 H)p = 246.4 MeV/c 2 p (7
 H) Momenta central values correspond to Bvalues in the ground states
 p = actual (0.9%) or nominal (0.35%) momentum resolution
 Neutron-rich study: + counts
 preli
 minar
 y
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 Upper limits summary table:
 PNRH
 UPPER
 LIMIT (· 10-5)
 90% C.L. 2 C. L. 3 C.L.
 dE/dx
 PID
 dE/dx + TOF
 PID
 dE/dx
 PID
 dE/dx + TOF
 PID
 dE/dx
 PID
 dE/dx + TOF
 PID
 Actual Momentum Resolution (0.9%)
 2.6
 3.5
 4.9
 2.1
 2.9
 4.3
 3.2
 4.3
 6.1
 2.6
 3.6
 5.3
 4.9
 6.6
 9.4
 4.0
 5.6
 8.3
 12Be
 6H
 7H
 Nominal Momentum Resolution (0.35%)
 1.6
 2.1
 3.3
 1.3
 1.8
 2.8
 2.0
 2.6
 4.1
 1.6
 2.2
 3.5
 3.1
 4.1
 6.5
 2.5
 3.5
 5.6
 12Be
 6H
 7HUncertainties dominated by the error
 on the + time gate efficiency ( 10%)KEK result for 12
 Be:
 6.1 · 10-5 (90% C.L., no error given)
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 Conclusions and prospectsSearch for neutron-rich hypernuclei:
 No evidence of peaks associated to the searched states yet, but:Already possible, with the available statistics and looking at the + inclusive spectra only (no coincidences), to evaluate an experimental upper limit for the NRH formation probability:
 better than the measured one so far for the already studied hypernuclei (12
 Be)
 given for the first time in the other cases (6H , 7
 H)
 Reconstruction program improvement continuously in progress New analysis of available data
 Coincidence techniques for the physical background rejection in study (further background reduction of a factor ~ 25)Neutron-rich peaks ?…
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 + spectra from background reactions (Monte Carlo)
 K- + p + + -
 + n + +
 K- + (NN) + + N + n + +
 TOT
 K- + p - + +
 NEUTRON-RICH
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 OSIM dE/dx PID
 3 zones defined (+, p, d)
 d
 p
 +- p separation curve Bethe-Bloch with
 M = (m+mp)/2
 p - d separation curve Bethe-Bloch with
 M = (mp+md)/2
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M. Palomba
 Search for neutron-rich hypernuclei in FINUDA: preliminary results
 DANE2004: Physics at meson factoriesLNF, June, 8th, 2004
 Time Of Flight and PIDFor the reconstructed events in FINUDA the following relation between the TI (TOFINO) and TE (TOFONE)
 times may be set: TE = TI + L/c
 This giving an expression for the particle :
 = L / c (TE - TI)L = reconstructed track length
 The track is associated to a + only if is greater than a proper threshold value, depending on the reconstructed momentum p:
 > T = p / (p2 +m2 c2)1/2



					
LOAD MORE                                    

            


            
                
                

                

                
                
                                

                                    
                        
                            
                                                            
                                                        

                        
                        
                            FINUDA : status of analysis and plans for next data taking

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Production of medium and heavy hypernuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Structure of light hypernuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Coherent Λ ΣCoupling in Neutron-rich Hypernucleiseminar/Lecture/akaishi_060106/akaishi_LS.pdf · Coherent Λ-ΣCoupling in Neutron-rich Hypernuclei Yoshinori AKAISHI RIKEN Lecture

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            FINUDA TRIGGER

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Structure of few-body hypernuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Double hypernuclei at PANDA

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Torino, October 23-28, 2000 FINUDA @ DA  NE PRESENT STATUS AND POSSIBLE UPGRADES The FINUDA idea; DA  NE machine status; FINUDA detector: characteristics,

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Probing hypernuclei at Panda and at MAMI-C

                            Documents
                        

                    

                                    
                        
                            
                                                            
                                                        

                        
                        
                            Hypernuclei, – N interaction Electroproduction of hypernuclei E94-107 experiment UPDATE Experimental equipment and setup Kaon identification RICH detector

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Spectroscopic Study of Lambda Hypernuclei at JLab...Hyperon naturally appear at high density (r=2~3r. 0. 2𝑀⨀. Neutron Stars. Too Soft EOS. Contradict to observation. Additional

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Production of exotic hypernuclei from excited nuclear systemsicc.ub.edu/congress/HYP2012/templates/talks/parallel/par... · 2012. 9. 28. · Production of exotic hypernuclei from

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Neutron Stars and Hypernuclei ......Einstein delay : varying grav. red shift Shapiro delay : companion's grav. field A massive neutron star (J1614-2230) M = 1.97 ± 0.04 M is obtained

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Observation of neutron-rich -hypernuclei by the …personalpages.to.infn.it/~feliciel/pub/mySlides/AFeliciello@SNP... · neutron-rich -hypernuclei by the FINUDA experiment ... mposium

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Search for neutron rich -hypernuclei with the FINUDA spectrometer Barbara Dalena ( Bari University and INFN Bari, Italy ) on behalf of the FINUDA Collaboration

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Study of Neutron-Rich  Hypernuclei Tomokazu FUKUDA Osaka Electro-Communication University 2013/09/091EFB 22

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Density Functional Theory for Nuclei, Neutronstars, and Hypernuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Gamma-ray spectroscopy of light hypernuclei の  Simulation

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            g -ray spectroscopy of the  sd -shell hypernuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Search for neutron rich  -hypernuclei with the FINUDA spectrometer

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Stefano Piano, FINUDA Collaboration – da ne 2004 - Frascati, 7 th – 11 th June 2004 Examining bounds states with FINUDA FINUDA COLLABORATION Stefano Piano

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            AMD Calculations of Medium-Heavy Hypernuclei with the LNN ... › conferences › hypernuclear16 › ... · Studies of L hypernuclei: What achieved? L hypernuclei observed so far

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            The Weak Production of Hypernuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            by the FINUDA experiment - Istituto Nazionale di …personalpages.to.infn.it/~feliciel/pub/mySlides/SOTANCP3... · by the FINUDA experiment. ... Nuclear Cluster Physics”,Yokohama,

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Weak Decay of  Λ  Hypernuclei; - Status and Prospects -

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Strangeness Nuclear Physics -  · PDF fileStrangeness Nuclear Physics ... AMADEUS) spectroscopy of L hypernuclei, weak decays of L hypernuclei -K nuclei, 

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            (New) Results from FINUDA

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            CURRICULUM VITAE of Stefano Gandolfi · 13. D. Lonardoni, F. Pederiva, S. Gandolfi, "From hypernuclei to the Inner Core of Neutron Stars: A Quantum Monte Carlo Study", 17th lnternational

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            Few-body structure of light hypernuclei

                            Documents
                        

                    

                                    
                        
                            
                                                            

                                                        

                        
                        
                            S=-2 hypernuclei predicted by  ESC04 model

                            Documents
                        

                    

                                            

        

    


















    
        
            	About us
	Contact us
	Term
	DMCA
	Privacy Policy


            	English
	Français
	Español
	Deutsch



            
                

				STARTUP - SHARE TO SUCCESS

									
							
	


					

				            

        

    












	



