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1 Year 20091.1 Publi
ations Resulting from the Proje
t 2009
P. A
henba
h et al. [KAOS-A1 Collaboration],Future use of sili
on photomultipliers for KAOS at MAMI and P̄ANDA at FAIR,Nu
l. Instr. and Meth. in Phys. Res. A 610 (2009) 358-361.Abstra
t:A 
hara
terization of s
intillating �bres with sili
on photomultiplier read-out wasperformed in view of their possible appli
ation in �bre tra
king dete
tor systems.Su
h a 
on
ept is being 
onsidered for the KAOS spe
trometer at the Mainz Mi-
rotron MAMI and as a time-of-�ight start dete
tor for the hypernu
lear physi
sprogramme at the P̄ANDA experiment of the FAIR proje
t. Results on parti
le de-te
tion e�
ien
y and time resolution are dis
ussed. In summary, the sili
on devi
esare very suitable for the dete
tion of the low light yield from s
intillating �bres in-sofar a trigger s
heme is found to 
ope with the noise rate 
hara
teristi
s.P. A
henba
h et al. [A1 Collaboration],Front-end ele
troni
s for the Kaos spe
trometer at MAMI,IEEE Trans. Nu
l. S
i. 56 (2009) 316-319.Abstra
t:A new front-end ele
troni
s system has been developed for the ele
tron arm tra
kingdete
tors in the Kaos spe
trometer at the Mainz mi
rotron MAMI. The signals ofmulti-anode photomultipliers are 
olle
ted by 96-
hannel front-end boards, digitizedby double-threshold dis
riminators and the signal time is pi
ked up by F1 TDC
hips. The system was designed to pro
ess more than 4,000 
hannels and to 
opewith the high ele
tron �ux in the spe
trometer and the high 
ount rate requirementof the dete
tors. A subset of 288 
hannels was installed and su

essfully used in the2008 data taking period of the Kaos spe
trometer.M. Agnello et al.Study of the performan
e of HPGe dete
tors operating in very high magneti
 �elds,Nu
l. Instr. and Meth. in Phys. Res. A 606 (2009) 560-568.Abstra
t:A new generation of high-resolution hypernu
lear γ-spe
tros
opy experiments usinghigh-purity germanium (HPGe) dete
tors is presently designed for the FINUDAspe
trometer at DAΦNE, the Fras
ati Φ-fa
tory, and for PANDA, the p-p̄ hadronspe
trometer at the future FAIR fa
ility. In both spe
trometers the HPGe dete
tors1



have to be operated in strong magneti
 �elds. In this paper we report on a seriesof measurements performed on a HPGe dete
tor inserted in a magneti
 �eld of in-tensity up to 2.5T, the highest ever rea
hed for operations with a HPGe, and withdi�erent orientations of the dete
tor's axis with respe
t to �eld dire
tion. A signi�-
ant worsening of the energy resolution was found, but with a moderate loss of thee�
ien
y. The most relevant features of the peak shapes, des
ribed by bi-Gaussianfun
tions, are parametrized in terms of �eld intensity and energy: this allows to
orre
t the spe
tra measured in magneti
 �eld and to re
over the energy resolutionalmost 
ompletely.M. Agnello et al.Mesoni
 and Non-Mesoni
 Weak De
ay of Hypernu
lei with FINUDA,Nu
l. Phys. A 827 (2009) 303
-305
.Abstra
t:The FINUDA experiment performed a systemati
 study of both mesoni
 and non-mesoni
 weak de
ay of p-shell Λ-hypernu
lei. Re
ent results on the mesoni
 de
ayrates and the non-mesoni
 de
ay ratios are illustrated and brie�y dis
ussed.M. Agnello et al. [FINUDA Collaboration],New results on mesoni
 weak de
ay of p-shell Λ-hypernu
lei,Phys. Lett. B 681 (2009) 139-146.Abstra
t:The FINUDA experiment performed a systemati
 study of the 
harged mesoni
weak de
ay 
hannel of p-shell Λ-hypernu
lei. Negatively 
harged pion spe
tra frommesoni
 de
ay were measured with magneti
 analysis for the �rst time for 7
ΛLi, 9

ΛBe,
11
Λ B and 15

Λ N. The shape of the π− spe
tra was interpreted through a 
omparisonwith pion distorted wave 
al
ulations that take into a

ount the stru
ture of bothhypernu
leus and daughter nu
leus. Bran
hing ratios Γπ−/Γtot were derived fromthe measured spe
tra and 
onverted to π− de
ay rates Γπ− by means of known orextrapolated total de
ay widths Γtot of p-shell Λ-hypernu
lei. Based on these mea-surements, the spin-parity assignment 1/2+ for 7
ΛLi and 5/2+ for 11

Λ B ground-stateare 
on�rmed and a spin-parity 3/2+ for 15
Λ N ground-state is assigned for the �rsttime.E. Bauer and G. Garbarino,Ex
hange terms in the two-nu
leon indu
ed non-mesoni
 weak de
ay of Λ-hypernu
lei,Nu
l. Phys. A 828 (2009) 29-51.Abstra
t:The 
ontribution of Pauli ex
hange terms to the two-nu
leon indu
ed non-mesoni
2



weak de
ay of 12
Λ C hypernu
lei, ΛNN → nNN (N = n or p), is studied within anu
lear matter formalism implemented in a lo
al density approximation. We haveadopted a weak transition potential in
luding the ex
hange of the 
omplete o
tetsof pseudos
alar and ve
tor mesons as well as a residual strong intera
tion modeledon the Bonn potential. Among the ex
hange 
ontributions, only the dominant oneshave been evaluated mi
ros
opi
ally from the 
orresponding Goldstone diagrams;a Landau�Migdal model has been adopted for the remaining ex
hange terms. Theintrodu
tion of ex
hange terms turns out to redu
e the two-nu
leon indu
ed non-mesoni
 rate by 18% and, jointly with an in
rease in the one-nu
leon indu
ed rate bythe same magnitude, reveals to be signi�
ant for an a

urate determination of thefull set of hypernu
lear nonmesoni
 de
ay widths in theoreti
al and experimentalanalyses.S. Bian
hin et al. [HypHI Collaboration],The HypHI proje
t: Hypernu
lear spe
tros
opy with stable heavy ion beams andrare isotope beams at GSI and FAIR,Intern. J. of Mod. Phys. E 18 (2009), pp. 2187-2191.Abstra
t:The HypHI 
ollaboration aims to perform a pre
ise hypernu
lear spe
tros
opy withstable heavy ion beams and rare isotope beams at GSI and FAIR in order to studyhypernu
lei at extreme isospin, espe
ially neutron ri
h hypernu
lei to look insighthyperon-nu
leon intera
tions in the neutron ri
h medium, and hypernu
lear ma-gneti
 moments to investigate baryon properties in the nu
lei1,2. We are 
urrentlypreparing for the �rst experiment with 6Li and 12C beams at 2AGeV to demons-trate the feasibility of a pre
ise hypernu
lear spe
tros
opy by identifying 3

ΛH, 4
ΛHand 5

ΛHe2,3. The �rst physi
s experiment on these hypernu
lei is planned for 2009.In the present do
ument, an overview of the HypHI proje
t and the details of this�rst experiment will be dis
ussed.1. T.R. Saito et al., Letter Of Intent of �Hypernu
lei with Stable Heavy Ion Beamand RI-beam Indu
ed Rea
tions at GSI (HypHI)�. Submitted to GSI PAC EA 30.2. T.R. Saito et al., Pro
eedings of The IXth International Conferen
e on Hyper-nu
lear and Strange Parti
le Physi
s HYP2006, O
tober 10th-14th 2006, Mainz,Germany, p. 171.3. T.R. Saito et al, Proposal of the HypHI Phase 0 experiment approved by theG-PAC 34.D. Cabrera et al.Energy-weighted sum rules for mesons in hot and dense matter,Phys. Rev. C 80, 045201 (2009)Abstra
t:We study energy-weighted sum rules of the pion and kaon propagator in nu
lear3



matter at �nite temperature. The sum rules are obtained from mat
hing the Dysonform of the meson propagator with its spe
tral Lehmann representation at low andhigh energies. We 
al
ulate the sum rules for spe
i�
 models of the kaon and pionself-energy. The in-medium spe
tral densities of the K and K̄ mesons are obtainedfrom a 
hiral unitary approa
h in 
oupled 
hannels that in
orporates the S and Pwaves of the kaon-nu
leon intera
tion. The pion self-energy is determined from theP -wave 
oupling to parti
le-hole and ∆-hole ex
itations, modi�ed by short-range
orrelations. The sum rules for the lower-energy weights are ful�lled satisfa
torilyand re�e
t the 
ontributions from the di�erent quasiparti
le and 
olle
tive modesof the meson spe
tral fun
tion. We dis
uss the sensitivity of the sum rules to thedistribution of spe
tral strength and their usefulness as quality tests of model 
al-
ulations.A. Feli
iello,Strangeness nu
lear physi
s at FINUDA,La rivista del Nuovo Cimento 32 (4) (2009) 147-184.Abstra
t:The FINUDA Experiment, installed at DAΦNE, 
ompleted its �rst two data taking
ampaigns. A sele
tion of the most interesting results is presented.A. Feli
iello,Perspe
tives on the physi
s of hypernu
lei,Pro
. of 6th Japan-Italy Symposium on Heavy-Ion Physi
s - ASR2008: Perspe
ti-ves in Nu
lear Physi
s -, Tokai, Japan, November, 11-15, 2008, Eds. S.C. Jeong, H.Miyatake, Y. Utsuno, H. Ikezoe, T. Motobayashi and A. Bra

o, (AIP, 29 Melville,New York, 2009) AIP Conferen
e Pro
eedings Vol. 1120, pp. 114-119 (2009).Abstra
t:The imminent 
ommissioning of the Japan Proton A

elerator Resear
h Complex(J-PARC) and the planned 
onstru
tion of the Fa
ility for Antiproton and Ion Re-sear
h (FAIR) will o�er the opportunity to pursue a systemati
 program of high-pre
ision and high-statisti
s studies in the �eld of hypernu
lear physi
s. This subje
twill represent as well an important topi
 in the physi
s program approved for theupgraded Continuous Ele
tron Beam A

elerator Fa
ility (CEBAF) at the ThomasJe�erson National A

elerator Fa
ility (JLab).A survey of the future experimental initiatives is presented, with parti
ular empha-sis on the a
tivities that will be 
arried out by Italian and Japanese resear
hers.E. Friedman,Uni�ed approa
h to nu
lear densities from exoti
 atoms,Hyper�ne Intera
tions, 193 (2009) 33-38. [invited talk at EXA08, Sept. 08, Vienna℄4



Abstra
t:Parameters of nu
lear density distributions are derived from least-squares �ts tostrong intera
tion observables in exoti
 atoms. Global analyses of antiprotoni
 andpioni
 atoms show reasonably good agreement between the two types of probesregarding the average behaviour of root-mean-square radii of the neutron distributi-ons. Apparent 
on�i
t regarding the shape of the neutron distribution is attributedto di�erent radial sensitivities of these two probes.A. Gal,Overview of K̄N and K̄-nu
leus dynami
s,Hyper�ne Intera
tions, 193 (2009) 165-171. [invited talk at EXA08, Sept. 08, Vienna℄Abstra
t:The main features of 
oupled-
hannel K̄N dynami
s near threshold and its reper-
ussions in few-body K̄-nu
lear systems are brie�y reviewed highlighting theI = 1/2 K̄NN system. For heavier nu
lei, the extension of mean-�eld 
al
ulationsto multi-K̄ nu
lear quasibound states is dis
ussed fo
using on kaon 
ondensation.A. Gal,
π− de
ay rates of p-shell hypernu
lei revisited,Nu
l. Phys. A 828 (2009) 72-83.Abstra
t:Expli
it expressions for the parity-violating s-wave and the parity-
onserving p-wave 
ontributions to π− weak de
ay rates of Λ hypernu
lei in the 1p shell aregiven in the weak-
oupling limit, to update previous shell-model 
al
ulations andto 
ompare with re
ent π− spe
tra and total de
ay rates measured by the FINUDACollaboration for 7

ΛLi, 9
ΛBe, 11

Λ B and 15
Λ N. A useful sum rule for the summed strengthof Λ1s → p1p hypernu
lear π− weak de
ays is derived. Fair agreement betweenexperiment and 
al
ulations is rea
hed, using the primary s-wave amplitude andCohen�Kurath nu
lear wavefun
tions. The role of the p-wave amplitude is studiedin detail for 15

Λ N and found to be se
ondary. Previous assignments of ground-statespin-parity values Jπ(7
ΛLig.s.) = 1

2

+ and Jπ(11
Λ Bg.s.) = 5

2

+ are 
on�rmed, and a newassignment Jπ(15
Λ Ng.s.) = 3

2

+ is made, based on the substantial suppression 
al
ula-ted here for the 15
Λ N(

1

2

+
)

→ π−15Og.s. weak de
ay rate.A. Gal,Few-Body Approa
hes and Problems in Hypernu
lei,Few-Body Syst. (2009) 45: 105-109 [invited talk at 5th Workshop on Criti
al Stabi-lity of Few-Body Systems, Eri
e 2008℄. 5



Abstra
t:It takes two nu
leons to bind a Λ hyperon, and perhaps as many as three nu
leons tobind two Λ hyperons. Here I review few-body 
al
ulations whi
h 
onsider the onsetof binding in multi-strange hypernu
lei, in
luding Ξ hyperons on
e the free-spa
estrong-intera
tion 
onversion ΞN → ΛΛ be
omes Pauli forbidden in Λ-abundantmatter. Quasibound states of K̄ mesons in few-nu
leon systems are also brie�y dis-
ussed.D. Gazda, E. Friedman, A. Gal, J. Mareš,Multi-K̄ hypernu
lei,Phys. Rev. C 80, 035205 (2009) [arXiv:0906.5344 [nu
l-th℄℄.Abstra
t:Relativisti
 mean-�eld 
al
ulations of multi-K̄ hypernu
lei are performed by adding
K− mesons to parti
le-stable 
on�gurations of nu
leons, Λ and Ξ hyperons. For agiven hypernu
lear 
ore, the 
al
ulated K̄ separation energy BK̄ saturates with thenumber of K̄ mesons for more than roughly 10 mesons, with BK̄ bounded from aboveby 200 MeV. The asso
iated baryoni
 densities saturate at values 2�3 times nu
lear-matter density within a small region where the K̄-meson densities peak, similarlyto what was found for multi-K̄ nu
lei. The 
al
ulations demonstrate that parti
le-stable multistrange {N, Λ, Ξ} 
on�gurations are stable against strong-intera
tion
onversions Λ → NK̄ and Ξ → NK̄K̄, 
on�rming and strengthening the 
on
lusionthat kaon 
ondensation is unlikely to o

ur in strong-intera
tion self-bound strangehadroni
 matter.Mikhail E. Gusakov, Elena M. Kantor, Pawel Haensel,Relativisti
 entrainment matrix of a super�uid nu
leon-hyperon mixture: The zerotemperature limit,Phys. Rev. C 79, 055806 (2009)Abstra
t:We 
al
ulate the relativisti
 entrainment matrix Yik at zero temperature for anu
leon-hyperon mixture 
omposed of neutrons, protons, and Λ and Σ− hyperons, aswell as ele
trons and muons. This matrix is analogous to the entrainment matrix (al-so termed mass-density matrix or Andreev-Bashkin matrix) of nonrelativisti
 theory.It is an important ingredient for modeling the pulsations of massive neutron starswith super�uid nu
leon-hyperon 
ores. The 
al
ulation is done in the frame of therelativisti
 Landau Fermi-liquid theory generalized to the 
ase of super�uid mixtu-res; the matrix Yik is expressed through the Landau parameters of nu
leon-hyperonmatter. The results are illustrated with a parti
ular example of the σ−ω−ρ mean-�eld model with s
alar self-intera
tions. Using this model, we 
al
ulate the matrix
Yik and the Landau parameters. We also analyze the stability of the ground state ofnu
leon-hyperon matter with respe
t to small perturbations.6



Mikhail E. Gusakov, Elena M. Kantor, Pawel Haensel,Relativisti
 entrainment matrix of a super�uid nu
leon-hyperon mixture. II. E�e
tof �nite temperatures,Phys. Rev. C 80, 015803 (2009)Abstra
t:We 
al
ulate the important quantity of super�uid hydrodynami
s, the relativisti
entrainment matrix for a nu
leon-hyperon mixture at arbitrary temperature. In thenonrelativisti
 limit this matrix is also termed the Andreev-Bashkin or mass-densitymatrix. Our results 
an be useful for modeling the pulsations of massive neutronstars with super�uid nu
leon-hyperon 
ores and for studies of the kineti
 propertiesof super�uid baryon matter.O. Majlingová, L. Majling,On 
lusters a

ompanying weak de
ay of light hypernu
lei,Pro
eedings 16-th Conferen
e of Cze
h and Slovak Physi
ists Hrade
 Králové, Sep-tember 8�11, 2008. Editor: J. Kriz, pp. 96�103.O. Majlingová, L. Majling,Delayed 
lusters a

ompanying non-mesoni
 weak de
ay of the hypernu
lei,Relativisti
 Nu
lear Physi
s and Quantum Chromodynami
s, (Pro
eedings of the19-th International Baldin Seminar on High Energy Physi
s Problems, Dubna, Rus-sia, September 29 � O
tober 4, 2008.) Editors: A.N. Sissakian, V.V. Burov, A.I.Malakhov, S.G. Bondarenko, E.B. Plekhanov, Vol. 1, pp. 315�320.D. Nakajima et al. [HypHI Collaboration],S
intillating �ber dete
tors for the HypHI proje
t at GSI,Nu
l. Instr. and Meth. in Phys. Res. A 608 (2009) 287-290.Abstra
t:The 
onstru
tion and properties of three sets of two-dimensional s
intillating �berdete
tor arrays for tra
king of 
harged parti
les used in the HypHI Phase 0 ex-periment at GSI will be reported in this paper. The position resolutions and thedete
tion e�
ien
y of dete
tors have been obtained for ea
h layer of dete
tors byusing 6Li primary beams and parti
les with Z = 1 produ
ed by fragment rea
tions of
136Xe proje
tiles on the hydrogen target. Besides, the response of energy depositionof 
harged parti
les in the �rst dete
tor set pla
ed right behind the target has beenstudied by using light proje
tile fragments with Z = 1, 2 and 3 produ
ed by 58Niand 12C beams. Extra
ted resolutions for energy deposition and position as well asthe dete
tion e�
ien
y ful�ll the requirements of the HypHI Phase 0 experiment.7



J. Po
hodzalla,Exploring the nu
lear potential of antihyperons with antiprotons at P̄ANDA,Hyper�ne Intera
t (2009) 194:255�261, DOI 10.1007/s10751-009-0083-9Abstra
t:A s
hemati
 Monte Carlo simulation is used to examine the potential of the P̄ANDAexperiment to extra
t information on the intera
tion of antihyperons in nu
lei by ex-
lusive hyperon-antihyperon pair produ
tion 
lose to threshold in antiproton nu
leusintera
tions. Due to energy and momentum 
onservation event-by event transversemomentum 
orrelations of the produ
ed hyperon and antihyperons 
ontain infor-mation on the di�eren
e between their potentials. It is demonstrated that for ΛΛ̄and ΞΞ̄ pairs produ
ed at antiproton momenta of 1.66GeV/
 and 2.9GeV/
, re-spe
tively, the asymmetry is su�
iently sensitive even if the density as well as themomentum dependen
ies of the potentials are 
onsidered.S. Sán
hez Majos et al. [KAOS-A1 Collaboration],Noise and radiation damage in sili
on photomultipliers exposed to ele
tromagneti
and hadroni
 radiation,Nu
l. Instr. and Meth. in Phys. Res. A 602 (2009) 506-510.Abstra
t:For the ele
tron arm tra
king system in the KAOS spe
trometer at the Mainz Mi-
rotron MAMI a dete
tor based on 2m long s
intillating �bres read out by sili
onphotomultipliers (SiPM) is planned. Be
ause of the dete
tor's 
lose proximity tothe intense ele
tron beam a study of noise and radiation damage in SiPM has beenperformed. A sample of devi
es was exposed dire
tly to a 14MeV ele
tron beamand to a mixed radiation �eld in the experimental area. First noti
eable e�e
ts area large in
rease in the dark 
ount rate and a severe loss of the gain uniformity.S. Sán
hez Majos, P. A
henba
h and J. Po
hodzalla,E�
ien
y studies for a tra
king dete
tor based on square 1.5m long s
intillating�bers read out by SiPM,Nu
l. Instr. and Meth. in Phys. Res. A 610 (2009) 502-508.Abstra
t:A tra
king dete
tor based on 1.5m long s
intillating �bers is being developed for theele
tron arm of the KAOS spe
trometer at the Mainz Mi
rotron MAMI. Measure-ments on light attenuation, parti
le dete
tion e�
ien
ies and a

idental 
oin
iden
erates with a prototype set-up using 2×2mm2 �bers read out by sili
on photomulti-pliers (SiPM) are presented. The highest e�
ien
y at the lowest a

idental 
oin
i-den
e rate was rea
hed for high trigger thresholds at the largest SiPM bias voltages.8



The in�uen
e of signal attenuation and dispersion on dete
tion e�
ien
ies is dis
us-sed. The results are in good agreement with a Monte Carlo model that was used topredi
t dete
tor 
hara
teristi
s for di�erent �ber geometries.
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1.2 Conferen
e Presentations 2009
P. A
henba
h [A1 Collaboration],Installation and 
ommissioning of the KAOS spe
trometer at MAMI,European Nu
lear Physi
s Conferen
e and Spring Meeting of the German Physi
alSo
iety, Hadroni
 and Nu
lear Physi
s Division, Bo
hum, Germany, 16�20 Mar
h2009.[http://bo
hum09.dpg-tagungen.de/index.html?lang=en℄Abstra
t:At the Institut für Kernphysik in Mainz, Germany, the mi
rotron MAMI has beenupgraded to 1.5GeV ele
tron beam energy and 
an now be used to study strangehadroni
 systems. In re
ent years the 
ompa
t magneti
 spe
trometer KAOS was in-stalled in the existing spe
trometer fa
ility operated by the A1 
ollaboration. KAOSis espe
ially suitable for the dete
tion of kaons. Sin
e September 2008 measurementsof kaon produ
tion on hydrogen have been su

essfully performed. The identi�
ationof Λ and Σ0 hyperons in the missing mass has demonstrated the 
apability of theextended fa
ility to perform strangeness ele
tro-produ
tion spe
tros
opy. Kaons inthe angular range of 21-43◦ and momentum range of 400-600MeV/
 were dete
tedwith a survival probability of around 10% and identi�ed by their time-of-�ight. In2009, the KAOS spe
trometer will 
over simultaneously ele
tron s
attering angles
lose to 0◦ and kaon s
attering angles around 5◦ up to 15◦ in order to extra
t dyna-mi
al information from the K+ angular distribution.P. A
henba
h,A Roadmap to hypernu
lear physi
s at MAMI and PANDA,International Conferen
e on MAMI and Beyond, S
hloss Waldthausen, Mainz, Ger-many, 30 Mar
h � 2 April 2009.[http://www.phmi.uni-mainz.de/3260.php℄P. A
henba
hExperimental aspe
ts of hypernu
lear physi
s with ele
tron beams,26th Students' Workshop on Ele
tromagneti
 Intera
tions, Bosen (Saar), Germany,30 August � 4 September 2009.[http://wwwa1.kph.uni-mainz.de/Bosen/℄E. Botta,Re
ent results on mesoni
 and non-mesoni
 weak de
ays,Hyp X � 10th International Conferen
e on Hypernu
lear and Strange Parti
le Phy-si
s, Tokai, Japan, 14-18 September 2009.10



[http://www-
onf.kek.jp/hyp2009/program.html℄E. Botta,Hypernu
lei,EINN09 � 8th European Resear
h Conferen
e on Ele
tromagneti
 Intera
tions withNu
leons and Nu
lei, Milos Island, Gree
e 27 September � 2 O
tober 2009.T. Bressani,Summary talk,Hyp X � 10th International Conferen
e on Hypernu
lear and Strange Parti
le Phy-si
s, Tokai, Japan, 14-18 September 2009.[http://www-
onf.kek.jp/hyp2009/program.html℄P. Bydžovský,Ele
troprodu
tion of Strangeness,SPHERE Ki
k-o� Meeting, Mainz, Germany, 4-5 June, 2009.P. Bydžovský,Hypernu
lear Physi
s � ele
troprodu
tion of hypernu
lei,26th Students' Workshop on Ele
tromagneti
 Intera
tions, Bosen (Saar), Germany,30 August � 4 September 2009.[http://wwwa1.kph.uni-mainz.de/Bosen/℄S. Bufalino [FINUDA Collaboration],Re
ent results on mesoni
 weak de
ays of Λ-hypernu
lei with FINUDA,European Nu
lear Physi
s Conferen
e, Bo
hum, Germany, 10-20 Mar
h 2009.[http://bo
hum09.dpg-tagungen.de/index.html?lang=en℄Abstra
t:Re
ent results obtained by analyzing the data 
olle
ted up to now by the FINUDAspe
trometer at the DAFNE 
omplex at INFN-LNF in Fras
ati (Italy) will be pre-sented, in parti
ular the results on the weak π−-mesoni
 de
ay 
hannel of p-shell
Λ-Hypernu
lei will be dis
ussed.The study is related to the spe
tros
opy of negative pions spe
tra emitted in themesoni
 weak de
ay of 5

ΛHe, 7
ΛLi, 9

ΛBe, 11
Λ B and 15

Λ N following the rea
tion:
K−

stop +A Z →A
Λ Z + π−Exploiting both the target thinness and the good transparen
y of the FINUDA ap-paratus, pion momenta as low as 80MeV/
 have been analyzed with a dedi
atedversion of the FINUDA re
onstru
tion 
ode, allowing to investigate for the �rsttime the very low momentum region of negative pion spe
tra, populated through11



various mesoni
 de
ay me
hanisms. Many-body and, when present, also two-bodymesoni
 de
ay 
hannels have been studied and the relative amplitudes, Γπ−�2bodyand Γπ−�tot, or bran
hing ratios have been measured and will be presented. Com-parison with existing experimental data [1℄ and theoreti
al predi
tions [2℄ will beshowed.[1℄ S. Kameoka et al., Nu
l.Phys. A754 (2005),173. J. Sasao et al., Phys. Lett. B 579(2004), 258.[2℄ T. Motoba and K. Itonaga, Prog. Theor. Phys. Suppl. 117 (1994) 477.S. Bufalino [FINUDA Collaboration],Study of non mesoni
 weak de
ay of Λ�hypernu
lei: re
ent results from FINUDAexperiment,European Nu
lear Physi
s Conferen
e, Bo
hum, Germany, 10-20 Mar
h 2009.[http://bo
hum09.dpg-tagungen.de/index.html?lang=en℄Abstra
t:In free spa
e, a Λ parti
le de
ays dominantly as Λ → Nπ. In the 
ase of Λ bound ina nu
leus, a Λ hypernu
leus, Λ is also able to 
ouple with a nu
leon as ΛN → nN(non-mesoni
 weak de
ay, NMWD). The FINUDA experiment is installed at oneof the intera
tion regions of the DAFNE Φ-fa
tory in Fras
ati and it is mostly de-di
ated to the high resolution spe
tros
opy of Λ hypernu
lei and to the study oftheir weak de
ays. The aim of this work is to present the re
ent experimental resultsobtained from the study of the NMWD of 5
ΛHe, 7

ΛLi, 9
ΛBe, 11

Λ B, 12
Λ C, 13

Λ C, 15
Λ N and

16
Λ O. Thanks to the ex
ellent 
apabilities of the FINUDA dete
tor (measurement ofthe proton spe
tra with magneti
 analysis and produ
tion from very thin targets)the spe
tra feature a pre
ision and low energy threshold (15MeV) never rea
hedin previous experiments. The measured spe
tra are quite di�erent from the onespreviously reported [1℄ as well as form the theoreti
al predi
tions [2℄ (5ΛHe and 12

Λ C).Also the 
ontribution of the Final State Intera
tion and/or two nu
leon absorptionpro
esses [3℄ has been evaluated.[1℄ S. Okada et al., PLB 597 (2004), 249.[2℄ G. Garbarino et al., PRC 69 (2004) 054603.[3℄ W.M. Alberi
o and G. Garbarino, Phys. Rep. 369 (2002), 1.S. Bufalino,Mesoni
 weak de
ay of Λ-Hypernu
lei: a new tool for the spe
tros
opi
 study ofhypernu
lei,International Conferen
e on Nu
lear rea
tions on Nu
leons and Nu
lei, Messina,Italy, 5-9 O
tober 2009.[http://nu
leo.unime.it/
onf2009/index.html℄
12



L. Debenjak, S. Šir
a, and P. A
henba
h [A1 Collaboration],Study of transmission and light yield of an n=1.07 sili
a aerogel,European Nu
lear Physi
s Conferen
e and Spring Meeting of the German Physi
alSo
iety, Hadroni
 and Nu
lear Physi
s Division, Bo
hum, Germany, 16�20 Mar
h2009.[http://bo
hum09.dpg-tagungen.de/index.html?lang=en℄Abstra
t:The large momentum a

eptan
e of the Kaos spe
trometer at the Mainz Mi
rotronMAMI requires the dis
rimination between kaons and pions for momenta≥ 1GeV/
.Sili
a aerogel with refra
tive index n ∼ 1.07 has been 
hosen as a Čerenkov radiatorfor pion suppression. The area to be 
overed by the aerogel (H×W ∼ 40 × 200 
m2)is governed by the fo
al plane of the magneti
 spe
trometer.A prototype dete
tor with two aerogel tiles of d = 2 
m thi
kness and 20 × 10 
m2total area was designed, built and tested. Modi�
ations to the basi
 geometry of theprototype were tried, e.g. di�erent kinds of polished aluminum fa
es were used inthe interior in order to improve the re�e
tion of photons towards the PMTs.The behaviour of the prototype has been simulated by using Litrani, a C++/ROOT-based program. Di�erent parameters of the aerogel (absorption and s
attering) havebeen measured and used as input data to the simulation 
ode. The 
hara
teristi
lengths were of the order of 10 
m in the wavelength range of the produ
ed Čerenkovphotons.During two beam-times in O
t. and Nov. 2008 at MAMI the performan
e of theprototype was measured with ele
trons, pions, and protons. The absorption ands
attering losses in the aerogel tiles lead to a very low number of dete
ed photons.Dete
tion e�
ien
ies were determined at di�erent threshold settings and parti
lemomenta.A. Filippi,Study of two-body non-mesoni
 de
ays of light hypernu
lei with FINUDA,Hyp X � 10th International Conferen
e on Hypernu
lear and Strange Parti
le Phy-si
s, Tokai, Japan, 14-18 September 2009.[http://www-
onf.kek.jp/hyp2009/program.html℄E. Friedman,Many fa
ets of the kaoni
 atoms 'puzzle',in arXiv:1003.2328, p.13. [Abstra
t of a talk presented at ECT* Workshop. O
t. 09℄G. Garbarino,Ex
hange terms and ground state 
orrelations in non-mesoni
 weak de
ay of hyper-nu
lei,Workshop on Ele
troweak intera
tions with nu
lei, ECT*, Trento (Italy), O
tober13



26-30, 2009.D. Gazda et al.Multi-K̄(hyper)nu
lei,ECT* Workshop on Hadroni
 Atoms and Kaoni
 Nu
lei, Trento, Italy, 12-16 O
t2009, arXiv:1003.2328v2 [nu
l-ex℄.E. Kim et al.The HypHI Phase 0 experiment at GSI,Korean Physi
al So
iety Annual Conferen
e (KPS), Chang-Won, South Korea, O
-tober 21st-23rd, 2009.J. Lukstins,NIS-GIBS spe
trometer for hypernu
lear resear
h,The 10th International Conferen
e on Hypernu
lear and Strange Parti
le Physi
s,Tokai, Ibaraki, Japan, September 14-18, 2009.V.K. Magas et al.The in-�ight C12 (K−, p) rea
tion at KEK,International Workshop �Hadroni
 Atoms and Kaoni
 Nu
lei - solved puzzles, openproblems and future 
hallenges in theory and experiment�, ECT*, Trento, Italy, O
-tober 12-16, 2009.V.K. Magas et al.The (K−, p) rea
tion on 12C at KEK,XXXIX International Symposium on Multiparti
le Dynami
s (ISMD 2009), �GoldSands�, Gomel Region, Belarus, September 4-9, 2009.Abstra
t:We study the (K−, p) rea
tion on 12C with a kaon beam of 1GeV momentum, pay-ing a spe
ial attention to the region of emitted protons having kineti
 energy above600MeV, whi
h was used to 
laim a deep kaon nu
leus opti
al potential [1℄. Theexperiment looks for fast protons emitted from the absorption of in �ight kaons bynu
lei, but in 
oin
iden
e with at least one 
harged parti
le in the de
ay 
ounterssandwi
hing the target. The analysis of the data is done in [1℄ assuming that the
oin
iden
e requirement does not 
hange the shape of the �nal spe
tra. Howeverour detailed 
al
ulations show that this assumption doesn't hold, and, thus, the �-nal 
on
lusion of this experiment is doubtful.We perform Monte Carlo simulation of this rea
tion. The advantage of our methodwith respe
t to Green's fun
tion method used in [1℄ is that it allows to a

ount not14



only for quasi-elasti
 K−p s
attering, but also for the other pro
esses whi
h 
ontri-bute to the proton spe
tra. We investigated the e�e
t of the multi-s
atterings andof the K− absorptions by one and two nu
leons (K−N → πY and K−NN → Y N)followed by the de
ay of the hyperon in πN . We show that all these me
hanismsallow us to explain reasonably well the observed spe
trum with standard shallowkaon nu
leus opti
al potential, obtained in 
hiral models.[1℄ T. Kishimoto et al., Prog. Theor. Phys. 118, 181 (2007).L. Majling, O. Majlingová,Delayed 
lusters a

ompanying nonmesoni
 weak de
ay of the Λ hypernu
lei: a 
lueto nonleptoni
 pro
esses,International Bogolyubov Conferen
e �Problems of Theoreti
al and Mathemati
alPhysi
s� (dedi
ated to the 100th anniversary of the birth of N.N. Bogolyubov),Dubna, Russia, August 21-27, 2009.L. Majling, O. Majlingová,Delayed 
lusters a

ompanying non-mesoni
 weak de
ay of the hypernu
lei,Hyp X � 10th International Conferen
e on Hypernu
lear and Strange Parti
le Phy-si
s, Tokai, Japan, 14-18 September 2009.[http://www-
onf.kek.jp/hyp2009/program.html℄J. Mares,Kaon 
ondensation and multi-strange matter,Hyp X � 10th International Conferen
e on Hypernu
lear and Strange Parti
le Phy-si
s, Tokai, Japan, 14-18 September 2009.[http://www-
onf.kek.jp/hyp2009/program.html℄Abstra
t:We report on dynami
al 
al
ulations of multi-K̄ hypernu
lei, whi
h were performedby adding K̄ mesons to parti
le-stable 
on�gurations of nu
leons, Λ and Ξ hyperons.The K̄ separation energy as well as the baryoni
 densities saturate with the numberof antikaons. We demonstrate that the saturation is a robust feature of multi-K̄hypernu
lei. Be
ause the K̄ separation energy BK̄ does not ex
eed 200MeV, we
on
lude that kaon 
ondensation is unlikely to o

ur in �nite strong-intera
tion self-bound {N, Λ, Ξ} strange hadroni
 systems.D. Nakajima et al.Re
ent status of the HypHI proje
t for hypernu
lear spe
tros
opy with heavy ionindu
ed rea
tions,JPS annual 
onferen
e, Rikkyo University, Tokyo, Japan, Mar
h 27th-30th, 2009.15



B. Oezel et al.Das HypHI Projekt an der GSI und an FAIR,The XL. Arbeitstre�en �Kernphysik�, S
hle
hing/Obb., February 26th - Mar
h 5th,2009.A. Parreño,Few-body latti
e physi
s,19th International IUPAP Conferen
e on Few-Body Problems in Physi
s, Bonn,Germany, 31 August � 5 September 2009.A. Parreño,Latti
e QCD simulations of baryoni
 intera
tions,6th International workshop on 
hiral dynami
s, Bern, SWITZERLAND, July 6-10,2009.A. Parreño,Latti
e QCD simulations of baryoni
 intera
tions,International workshop on e�e
tive �eld theories: from the pion to the upsilon(EFT09), Valen
ia, Spain, February 1-6, 2009.J. Po
hodzalla,Statisti
al De
ay of Ex
ited ΛΛ Hypernu
lei,Hyp X � 10th International Conferen
e on Hypernu
lear and Strange Parti
le Phy-si
s, Tokai, Japan, 14-18 September 2009.[http://www-
onf.kek.jp/hyp2009/program.html℄J. Po
hodzalla,Roadmap for Hypernu
lear Physi
s in Europe,NUFRA2009, Se
ond International Conferen
e on Nu
lear Fragmentation - FromBasi
 Resear
h to Appli
ations, September 27 - O
tober 4, 2009, Kemer (Antalya),Turkey.[http://�as.uni-frankfurt.de/histori
al/nufra2009/℄J. Po
hodzalla,Exploring the potential of antibaryons in nu
lei with antiprotons,Workshop on �Physi
s and Upgrade of the J-PARC Hadron Fa
ility�, September18th-19th, 2009 at Tokai, Japan. 16



T.R. Saito et al. [HypHI Collaboration],Hypernu
lear Spe
tros
opy with Heavy Ion Beams: The HypHI proje
t at GSI andtowards FAIR,Physi
al So
iety Annual Conferen
e (DPG), Bo
hum University Bo
hum, Germany,Mar
h 16th-20th, 2009.[http://bo
hum09.dpg-tagungen.de/index.html?lang=en℄Abstra
t:Until re
ently hypernu
lei have been mainly studied via indu
ed rea
tions of meson-or ele
tron-beams on stable target materials, therefore the isospin of the produ
edhypernu
lei is 
lose to that of the target nu
leus. In heavy ion 
ollisions, hyperons areprodu
ed in the parti
ipant region and 
an be 
oales
ed in the proje
tile fragmentforming a hypernu
leus in the proje
tile rapidity region. Isospin of the produ
edhypernu
leus is widely distributed due to the nature of fragmentation rea
tions,therefore, this produ
tion method gives an opportunity to study neutron or protonri
h hypernu
lei. Furthermore, with this method, the produ
ed hypernu
lei 
an beseparated and their magneti
 moments 
an be measured for the �rst time.The HypHI 
ollaboration aims to perform pre
ise hypernu
lear spe
tros
opy withstable heavy ion beams and rare isotope beams at GSI and FAIR. We are 
urrent-ly preparing for the �rst experiment (Phase 0) planned in 2009 with 6Li beams at2AGeV impinged on a 
arbon target to demonstrate the feasibility of the pre
isehypernu
lear spe
tros
opy by identifying light hypernu
lei mainly su
h as 3
ΛH, 4

ΛHand 5
ΛHe. In the presentation, an overview of the HypHI proje
t and the detail ofthe Phase 0 experiment will be dis
ussed.T.R. Saito et al.Unique opportunity of hypernu
lear spe
tros
opy by means of heavy ion 
ollisionwith the HypHI proje
t at GSI and FAIR,Annual NuSTAR Meeting 2009, GSI Darmstadt, Germany, Mar
h 23rd-27th, 2009.T.R. Saito et al.Hypernu
lear Spe
tros
opy with Heavy Ion Beams: The HypHI proje
t at GSI andtowards FAIR,SPHERE Ki
k-o� Workshop, Mainz University, Mainz, Germany, June 4th, 2009.T.R. Saito et al.Hypernu
lear Spe
tros
opy with Heavy Ion Beams: The HypHI proje
t at GSI andtowards FAIR,Korean Physi
al So
iety Annual Conferen
e (KPS), Chang-Won, South Korea, O
-tober 21st-23rd, 2009. 17



S. Sán
hez Majos, P. A
henba
h and J. Po
hodzalla [A1 Collaboration],Studies on SiPM radiation hardness and low light level dete
tion,European Nu
lear Physi
s Conferen
e and Spring Meeting of the German Physi
alSo
iety, Hadroni
 and Nu
lear Physi
s Division, Bo
hum, Germany, 16�20 Mar
h2009.[http://bo
hum09.dpg-tagungen.de/index.html?lang=en℄Abstra
t:A tra
king dete
tor based on two meters long s
intillating �bers read out by sili-
on photomultipliers (SiPM) is being developed for the KAOS spe
trometer at theMainz Mi
rotron MAMI. Low light level dete
tion is 
hallenging for these devi
esdue to their high dark 
ount rate. A relatively large 
ross-se
tion of 4mm2 has been
hosen as the optimum value for a minimal parti
le traje
tories disturban
e and amaximum dete
tion e�
ien
y. 100% dete
tion e�
ien
ies has been measured withan experimental prototype read out by a SSPM-0606BG4MM-PCB Photonique de-vi
e at a

idental 
oin
iden
e rates of only a few Hertz. Be
ause of the dete
tors
lose proximity to the intense ele
tron beam a study of noise and radiation damagehas been performed. SiPM have been irradiated with 14MeV ele
tron and exposedto mixed radiation in the experimental area. It is shown that the �rst noti
eabledamage 
onsists of an in
rease in the rate of dark pulses and the loss of uniformityin the pixel gains. Realisti
 amounts of shielding have been tested and found to haveonly a relatively poor performan
e. Annealing has been proved to be only partiallye�e
tive for SiPM re
overy.N.V. Shev
henko,Isospin mixing K̄N − πΣ intera
tion and K̄NN − πΣN quasi-bound state,SPHERE Ki
k-o� Meeting, Mainz, Germany, 4-5 June, 2009.M. Sotona,Hypernu
lear 
al
ulations,International Conferen
e on MAMI and Beyond, S
hloss Waldthausen, Mainz, Ger-many, 30 Mar
h � 2 April 2009.[http://www.phmi.uni-mainz.de/3260.php℄
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2 Year 20102.1 Publi
ations Resulting from the Proje
t 2010
P. A
henba
h [KAOS-A1 Collaboration],Strangeness physi
s with KAOS at MAMI,in Pro
eedings of the XLVII International Winter Meeting on Nu
lear Physi
s, Bor-mio, Italy, 26�30 January 2009, Italian Physi
al So
iety Conf. Pro
. 99 (2010): 1�6.Abstra
t:At the Institut für Kernphysik in Mainz, Germany, the mi
rotron MAMI has beenupgraded to 1.5GeV ele
tron beam energy. The magneti
 spe
trometer KAOS isnow operated by the A1 
ollaboration to study strangeness ele
tro-produ
tion. Its
ompa
t design and its 
apability to dete
t negative and positive 
harged parti
-les simultaneously under forward s
attering angles 
omplements the existing spe
-trometers. In 2008 kaon produ
tion o� a liquid hydrogen target was measured at
〈Q2〉 = 0.050 (GeV/c)2 and 0.036 (GeV/c)2. Asso
iated Λ and Σ0 hyperons wereidenti�ed in the missing mass spe
tra. Major modi�
ations to the beam-line areunder 
onstru
tion and a new ele
tron arm fo
al-surfa
e dete
tor system was builtin order to use KAOS as a double-arm spe
trometer under zero degree s
atteringangle.P. A
henba
h [A1 Collaboration],Asso
iated Λ/Σ0 ele
troprodu
tion with the Kaos spe
trometer at MAMI,EPJ Web of Conferen
es, Vol. 3 (2010), 19th International IUPAP Conferen
e onFew-Body Problems in Physi
s, Bonn, Germany, August 31 - September 5, 2009,E. Epelbaum, H.-W. Hammer and U.-G. Meiÿner (Eds.)[http://www.epj-
onferen
es.org/℄Abstra
t:An instrument of 
entral importan
e for the strangeness photo- and ele
tropro-du
tion at the 1.5GeV ele
tron beam of the MAMI a

elerator at the Institut fürKernphysik in Mainz, Germany, is the newly installed magneti
 spe
trometer KAOSthat is operated by the A1 
ollaboration in (e, e'K) rea
tions on the proton or lightnu
lei. Its 
ompa
t design and its 
apability to dete
t negative and positive 
hargedparti
les simultaneously 
omplements the existing spe
trometers. The strangenessprogram performed with KAOS in 2008�9 is addressing some important issues inthe �eld of elementary kaon photo- and ele
troprodu
tion rea
tions. Although re
entmeasurements have been performed at Je�erson Lab, there are still a number of openproblems in the interpretation of the data and the des
ription of the elementary pro-
ess using phenomenologi
al models. With the identi�
ation of Λ and Σ0 hyperonsin the missing mass spe
tra from kaon produ
tion o� a liquid hydrogen target it is19



demonstrated that the extended fa
ility at MAMI is 
apable to perform strangenessele
troprodu
tion spe
tros
opy at low momentum transfers Q2 < 0.5 (GeV/c)2. The
overed kinemati
s and systemati
 un
ertainties in the 
ross-se
tion extra
tion fromthe data are dis
ussed.P. A
henba
h et al. [KAOS-A1 Collaboration],First measurements of Λ and Σ0 hyperons in elementary ele
troprodu
tion atMAMI,Pro
eedings of Hyp X � 10th International Conferen
e on Hypernu
lear and StrangeParti
le Physi
s, Tokai, Japan, 14-18 September 2009, Nu
l. Phys. A 835 (2010)313-316. [http://www-
onf.kek.jp/hyp2009/program.html℄Abstra
t:Sin
e 2008 the magneti
 spe
trometer KAOS, dedi
ated to the dete
tion of 
har-ged kaons, is operating at the 1.5GeV ele
tron beam of MAMI at the Institut fürKernphysik in Mainz, Germany. The strangeness programme performed in 2008�9is addressing some important issues in the �eld of elementary kaon photoele
tro-produ
tion rea
tions. The identi�
ation of Λ and Σ0 hyperons in the missing massspe
tra from kaon produ
tion o� a liquid hydrogen target demonstrates the 
apabili-ty of the extended fa
ility to perform strangeness ele
tro-produ
tion spe
tros
opy atlow momentum transfers Q2 < 0.5 (GeV/c)2. Systemati
 un
ertainties in the 
ross-se
tion extra
tion from the data are dis
ussed.P. A
henba
h,Current Issues in Kaon Photoele
tro-Produ
tion o� the Nu
leon,to appear in the PoS Pro
eedings of the XLVIII International Winter Meeting onNu
lear Physi
s, Bormio, Italy, 25�29 January 2010.Abstra
t:The ele
tromagneti
 kaon produ
tion amplitudes asso
iated to Λ/Σ0 hyperons 
anbe des
ribed by phenomenologi
al models, most notably by a parti
ular type of ef-fe
tive Lagrangian model, 
ommonly referred to as isobar approa
h, in whi
h therea
tion amplitude is 
onstru
ted from ba
kground and resonan
e terms using s-,t-, or u-
hannel ex
hange diagrammes.Experimental data on kaon produ
tion has been 
olle
ted at ELSA, SPring8, GRAAL,Tohoku, and Je�erson Lab in the past, the measurements at Je�erson Lab provi-ding the largest kinemati
 
overage and statisti
al signi�
an
e. However, ambiguitiesinherent in the models, some data in
onsisten
y in the 
ross-se
tions taken at dif-ferent laboratories, and the problem of missing forward angle a

eptan
e of theexperimental set-ups hinders a reliable extra
tion of resonan
e parameters. Espe-
ially the shape dis
repan
y at a hadroni
 energy of W ≈ 1.9GeV is problemati
,and partial-wave analyses in this energy region have produ
ed various resonan
e
ontributions, in
luding D13, P13, D11, and S11 states.20



Predi
tions for the hypernu
lear photo-produ
tion 
ross-se
tion strongly need a 
on-sistent and 
omprehensive des
ription of the elementary pro
ess at forward kaonangles, where the 
urrent strong variation of the models is very unsatisfa
tory.The situation 
learly indi
ates that more experimental and theoreti
al work is nee-ded in order to provide a 
omprehensive understanding of the elementary rea
tion.A number of new experiments are now addressing these issues, among them the
harged kaon ele
tro-produ
tion programme with the KAOS spe
trometer at theMainz Mi
rotron MAMI.In this work predi
tions of the two prominent phenomenologi
al models, Kaon-Maidand Sa
lay-Lyon A, are 
ompared for the kinemati
s at MAMI.M. Agnello et al. [FINUDA Collaboration],Proton spe
tra from Non-Mesoni
 Weak De
ay of p-shell Λ-hypernu
lei and eviden
efor the two-nu
leon indu
ed pro
ess,Phys. Lett. B 685 (2010) 247-252.Abstra
t:New spe
tra from the FINUDA experiment of the Non-Mesoni
 Weak De
ay(NMWD) proton kineti
 energy for 9
ΛBe, 11

Λ B, 12
Λ C, 13

Λ C, 15
Λ N and 16

Λ O are presentedand dis
ussed along with the published data on 5
ΛHe and 7

ΛLi.Exploiting the large mass number range and the low energy threshold (15MeV) forthe proton dete
tion of FINUDA, an evaluation of both Final State Intera
tions(FSI) and the two-nu
leon indu
ed NMWD 
ontributions to the de
ay pro
ess hasbeen done. Based on this evaluation, a linear dependen
e of FSI on the hypernu
learmass number A is found and for the two-nu
leon stimulated de
ay rate the experi-mental value of Γ2/Γp = 0.43± 0.25 is determined for the �rst time. A value for thetwo-nu
leon stimulated de
ay rate to the total de
ay rate Γ2/ΓNMWD = 0.24 ± 0.10is also extra
ted.E. Bauer and G. Garbarino,A Theoreti
al Determination of N nn/N np in Hypernu
lear Non�Mesoni
 WeakDe
ay,X International Conferen
e on Hypernu
lear and Strange Parti
le Physi
s (Hyp-X),Tokai, Ibaraki (Japan), September 14-18, 2009, Nu
l. Phys. A 835 (2010) 430-433.Abstra
t:The ratio N nn/N np between the number of neutron�neutron and neutron�protonpairs emitted in the non�mesoni
 weak de
ay of Λ�hypernu
lei is 
al
ulated withina nu
lear matter formalism extended to 12
Λ C via the lo
al density approximation.The single�nu
leon emission spe
tra, N p and N n, are also evaluated. Our formalismtakes 
are of both ground state 
orrelations (gs
) and �nal state intera
tions (FSI).The evaluation of N nn/N np � whi
h, unlike Γn/Γp ≡ Γ(Λn → nn)/Γ(Λp → np),is an a
tual observable quantity in non�mesoni
 de
ay�is performed within a fully21



mi
ros
opi
 model where a proper treatment of FSI, gs
 and ground state normali-zation is 
onsidered. All the isospin 
hannels 
ontributing to one� and two�nu
leonindu
ed de
ays are in
luded. Our �nal result for the 
oin
iden
e number ratio,N nn/N np = 0.374, is in agreement with the KEK�E508 datum,(N nn/N np)exp = 0.40 ± 0.10.E. Bauer, G. Garbarino, A. Parreño and A. RamosSingle and double 
oin
iden
e nu
leon spe
tra in the weak de
ay of Λ-hypernu
lei,Nu
l. Phys. A 836 (2010) 199-224.Abstra
t:Single and double 
oin
iden
e nu
leon spe
tra in the weak de
ay of Λ-hypernu
leiare studied within a nu
lear matter formalism extended to �nite nu
lei via the lo-
al density approximation. With respe
t to previous 
al
ulations, the present workadopts a uni�ed mi
ros
opi
 approa
h for both the one- and two-body indu
ed me-
hanisms, in
luding the 
hannels Λnn → nnn and Λpp → npp in addition to themode Λnp → nnp already 
onsidered in earlier phenomenologi
al studies. The pro-pagation of the �nal nu
leons in the residual nu
leus is simulated by an intranu
lear
as
ade 
ode. Through the 
omparison of our predi
tions with 12
Λ C KEK nu
leon
oin
iden
e data obtained with a nu
leon kineti
 energy threshold of 30MeV andan opening angle region 
os θNN ≤ -0.7 we determine Γn/Γp = 0.66 ± 0.24. We�nd that the value of Γn/Γp extra
ted from single nu
leon distributions is stronglya�e
ted by �nal state intera
tion e�e
ts. Some dis
repan
ies between measured and
al
ulated proton spe
tra are also pointed out.E. Botta et al. [FINUDA Collaboration],Re
ent results on mesoni
 weak de
ay of Λ-Hypernu
lei,Pro
. of the Sendai International Symposium on Strangeness in Nu
lear and Ha-droni
 Systems - SENDAI08, Sendai, Japan, De
ember 15-18, 2008, Eds. K. Maeda,S.N. Nakamura, H. Tamura, O. Hashimoto, (World S
ienti�
 Publishing Co. Pte.Ltd., Singapore, 2010) pp. 274-280.Abstra
t:The FINUDA experiment has performed a systemati
 study of mesoni
 weak de
ayof p-shell Λ-hypernu
lei. Re
ent results on the mesoni
 de
ay spe
tra and ratios areillustrated and dis
ussed.T. Bressani and A. Feli
iello,HPGe In Magneti
 Fields,Nu
l. Phys. News. Int. Vol. 20, No. 2, (2010) 30.
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S. Bufalino et al. [FINUDA Collaboration],New results on nonmesoni
 weak de
ay of Λ-hypernu
lei with FINUDA,Pro
. of the Sendai International Symposium on Strangeness in Nu
lear and Ha-droni
 Systems - SENDAI08, Sendai, Japan, De
ember 15-18, 2008, Eds. K. Maeda,S.N. Nakamura, H. Tamura, O. Hashimoto, (World S
ienti�
 Publishing Co. Pte.Ltd., Singapore, 2010) pp. 281-286.Abstra
t:The FINUDA experiment has performed a systemati
 study of the NonMesoni
Weak De
ay (NMWD) of Λ hypernu
lei analizing all the data 
olle
ted from 2003up to 2007. The results of a measurement of the spe
tra of protons 
oming from theNMWD of 5
ΛHe, 7

ΛLi, 9
ΛBe, 11

Λ B, 12
Λ C, 13

Λ C, 15
Λ N and 16

Λ O are the subje
t of this paper.A. Gal,Overview of strangeness nu
lear physi
s,in 'Strangeness in Nu
lear and Hadroni
 Systems SENDAI08', Eds. K. Maeda et al.(WS, Singapore, 2010), pp. 9-21.Abstra
t:Sele
ted topi
s in Strangeness Nu
lear Physi
s are reviewed: Λ-hypernu
lear spe
-tros
opy and stru
ture, multistrangeness, and K̄ mesons in nu
lei.A. Gal,
K̄-nu
leus dynami
s: from quasibound states to kaon 
ondensation,Chinese Phys. Rev. C (in press, 2010). [invited talk at QNP09, Sept. 09. Beijing℄Abstra
t:Coupled-
hannel K̄N dynami
s near threshold and its reper
ussions in few-body
K̄-nu
lear systems are brie�y reviewed, highlighting studies of a K−pp quasiboundstate. In heavier nu
lei, the extension of mean-�eld 
al
ulations to multi-K̄ nu
learand hypernu
lear quasibound states is dis
ussed. It is 
on
luded that strangenessin �nite self-bound systems is realized through hyperons, with no room for kaon
ondensation.G. Garbarino,Weak de
ay of hypernu
lei: theory review and perspe
tives,X International Conferen
e on Hypernu
lear and Strange Parti
le Physi
s (Hyp-X),Tokai, Ibaraki (Japan), September 14-18, 2009, Nu
l. Phys. A 835 (2010) 144-151.Abstra
t:A theoreti
al review is presented of hypernu
lear weak de
ay, with spe
ial emphasison the non�mesoni
 modes. We fo
us on re
ent progress whi
h lead to the solution23



of long�standing puzzles on the Γn/Γp ratio and on the asymmetry parameter. Per-spe
tives for the future are also indi
ated.D. Gazda, E. Friedman, A. Gal, J. Mareš,Kaon 
ondensation and multi-strange matter,Nu
l. Phys. A 835 (2010) 287-294.Abstra
t:We report on dynami
al 
al
ulations of multi-K̄ hypernu
lei, whi
h were performedby adding K̄ mesons to parti
le-stable 
on�gurations of nu
leons, Λ and Ξ hyperons.The K̄ separation energy as well as the baryoni
 densities saturate with the numberof antikaons. We demonstrate that the saturation is a robust feature of multi-K̄hypernu
lei. Be
ause the K̄ separation energy BK̄ does not ex
eed 200MeV, we
on
lude that kaon 
ondensation is unlikely to o

ur in �nite strong-intera
tion self-bound {N, Λ, Ξ} strange hadroni
 systems.O. Hashimoto et al. [HKS/HES Collaboration],Hypernu
lear Spe
tros
opy at JLab Hall C,Nu
l. Phys. A 835 (2010) 121-128.Abstra
t:Sin
e the 1st generation experiment, E89-009, whi
h was su

essfully 
arried out asa pilot experiment of (e,e'K+) hypernu
lear spe
tros
opy at JLab Hall C in 2000,pre
ision hypernu
lear spe
tros
opy by the (e,e'K+) rea
tions made 
onsiderableprogress. It has evolved to the 2nd generation experiment, E01-011, in whi
h a new-ly 
onstru
ted high resolution kaon spe
trometer (HKS) was installed and the �Tiltmethod� was adopted in order to suppress large ele
tromagneti
 ba
kground andto run with high luminosity. Preliminary high-resolution spe
tra of 7
ΛHe and 28

Λ Altogether with that of 12
Λ B that a
hieved resolution better than 500 keV(FWHM)were obtained. The third generation experiment, E05-115, has 
ompleted data ta-king with an experimental setup 
ombining a new splitter magnet, high resolutionele
tron spe
trometer (HES) and the HKS used in the 2nd generation experiment.The data were a

umulated with targets of 7Li, 9Be, 10B, 12C and 52Cr as well aswith those of CH2 and H2O for 
alibration. The analysis is under way with parti
u-lar emphasis of determining pre
ision absolute hypernu
lear masses.In this arti
le, hypernu
lear spe
tros
opy program in the wide mass range at JLabHall C that has undergone three generation is des
ribed.V.K. Magas et al.Proton emission o� nu
lei indu
ed by kaons in �ight,Phys. Rev. C 81, 024609 (2010), 20 pages24



Abstra
t:We study the (K−, p) rea
tion on nu
lei with a 1GeV/
 momentum kaon beam, pay-ing spe
ial attention to the region of emitted protons having kineti
 energy above600MeV, whi
h was used to 
laim a deeply attra
tive kaon nu
leus opti
al poten-tial. Our model des
ribes the nu
lear rea
tion in the framework of a lo
al densityapproa
h and the 
al
ulations are performed following two di�erent pro
edures: oneis based on a many-body method using the Lindhard fun
tion and the other is basedon a Monte Carlo simulation. The simulation method o�ers �exibility to a

ount forpro
esses other than kaon quasielasti
 s
attering, su
h as K− absorption by one andtwo nu
leons, produ
ing hyperons, and allows 
onsideration of �nal-state intera
ti-ons of the K−, the p, and all other primary and se
ondary parti
les on their way outof the nu
leus, as well as the weak de
ay of the produ
ed hyperons into πN . We �nda limited sensitivity of the 
ross se
tion to the strength of the kaon opti
al potential.We also show a serious drawba
k in the experimental setup - the requirement forhaving, together with the energeti
 proton, at least one 
harged parti
le dete
ted inthe de
ay 
ounter surrounding the target - as we �nd that the shape of the original
ross se
tion is appre
iably distorted, to the point of invalidating the 
laims madein the experimental paper on the strength of the kaon nu
leus opti
al.A. Parreño [NPLQCD Collaboration],YN and YY intera
tions from latti
e QCD simulations,10th International Conferen
e on Hypernu
lear and Strange Parti
le Physi
s(Hyp-X), Tokai, Ibaraki, JAPAN, 14-18 September 2009. Nu
l. Phys. A 835 (2010)184-191.Abstra
t:One of the main motivations for investing human and e
onomi
 e�ort in Latti
eQCD 
al
ulations of nu
lear physi
s quantities is to explore se
tors that 
annotbe a

essed experimentally, or whi
h 
an be measured with only limited pre
isi-on. Two lines of resear
h where su
h kind of 
al
ulations may have a 
lear impa
tare the study of the evolution of supernova and of the stru
ture and de
ay of 
on-ventional and strange nu
lei. Key ingredients for both investigations are the lowenergy intera
tions among baryons. Unfortunately, due to the short lifetime of hy-perons, the intera
tions among baryons in the strange se
tor are only approximatelyknown. The unsatisfa
tory amount of data 
oming from s
attering experiments pro-du
es large un
ertainties in the s
attering amplitudes. Latti
e QCD simulations ofbaryon-baryon intera
tions 
an play a 
ru
ial role, and points out as a reliable wayto obtain 
omplementary information to what 
an be obtained from experimentsinvolving baryons in the low energy region.J. Po
hodzalla and A. San
hez Lorente,Roadmap for double hypernu
lei spe
tros
opy at PANDA,EPJ Web of Conferen
es, Vol. 3 (2010), 19th International IUPAP Conferen
e on25



Few-Body Problems in Physi
s, Bonn, Germany, August 31 - September 5, 2009,E. Epelbaum, H.-W. Hammer and U.-G. Meiÿner (Eds.)[http://www.epj-
onferen
es.org/℄Abstra
t:Hypernu
lear Physi
s is 
urrently attra
ting renewed attention. Thanks to the useof stored p̄ beams, 
opious produ
tion of double Λ hypernu
lei is expe
ted at theP̄anda experiment whi
h will enable high pre
ision γ�spe
tros
opy of su
h nu
leifor the �rst time. In the present work we have studied the population of parti
-le stable, ex
ited states in double hypernu
lei after the 
apture of a Ξ− within astatisti
al de
ay model. In order to 
he
k the feasibility of produ
ing and perfor-ming γ�spe
tros
opy of double hypernu
lei at P̄ANDA, an event generator basedon these 
al
ulations has been implemented in the P̄ANDA simulation frameworkPANDAROOT.J. Po
hodzalla, A. Botvina, A. San
hez Lorente,Studies of Hyperons and Antihyperons in Nu
lei,to appear in the PoS Pro
eedings of the XLVIII International Winter Meeting onNu
lear Physi
s, Bormio, Italy, 25�29 January 2010.Abstra
t:Stored antiproton beams at the international FAIR fa
ility will provide unique op-portunities to study hyperons as well as antihyperons in nu
lear systems. Pre
i-se γ-spe
tros
opy of multi-strange hypernu
lei will serve as a laboratory for thehyperon-hyperon intera
tion. Ex
lusive hadron-antihadron pair produ
tion 
lose tothreshold 
an measure the potential of a antihadron relativ to that of the 
oin
identhadrons.In the present work we explore the produ
tion of ex
ited states in double hypernu
leifollowing the mi
ro-
anoni
al break-up of an initially ex
ited double hypernu
leuswhi
h is 
reated by the absorption and 
onversion of a stopped Ξ− hyperon. Ge-nerally the formation of ex
ited hypernu
lear states dominates in this model. Fordi�erent initial target nu
lei whi
h absorb the Ξ−, di�erent double hypernu
lei nu
leidominate. We also 
onfront the model predi
tions with the 
orrelated pion spe
trameasured by the E906 
ollaboration.Due to energy and momentum 
onservation event-by-event transverse momentum
orrelations of the produ
ed hadrons and antihadrons 
ontain information on the dif-feren
e between their nu
lear potentials. For produ
ed D-meson pairs at 6.7GeV/
the sensitivity of the transverse momenta 
orrelation will probably be to small todedu
e di�eren
es between the potentials for D+ and D− mesons. However, for ΞΞ̄pairs produ
ed at 2.9GeV/
 the asymmetry is su�
iently sensitive to predi
teddi�eren
es between the Ξ and Ξ̄ potentials even if the momentum and density de-penden
e of the the potential are taken into a

ount.
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A. Ramos et al.The (K−, p) rea
tion on nu
lei with in-�ight kaons,10th International Conferen
e on Hypernu
lear and Strange Parti
le Physi
s, 14-18September, 2009, Tokai, Ibaraki (Japan). Nu
l. Phys. A 835 (2010) 382-385.Abstra
t:We perform a theoreti
al study of the spe
trum of protons with kineti
 energies ofaround 600MeV, emitted following the intera
tion of 1GeV/
 kaons with nu
lei. Are
ent experimental analysis of this (K−, p) rea
tion on 12C, based on the domi-nant quasielasti
 pro
ess, has suggested a deeply attra
tive kaon nu
leus potential.Our Monte Carlo simulation 
onsiders, in addition, the one-and two-nu
leon K−absorption pro
esses produ
ing hyperons that de
ay into πN pairs. We �nd thatthis kaon in-�ight rea
tion is not well suited to determine the kaon opti
al potentialdue, essentially, to the limited sensitivity of the 
ross se
tion to its strength, andalso to unavoidable un
ertainties from the 
oin
iden
e requirement applied in theexperiment. A shallow kaon nu
leus opti
al potential obtained in 
hiral models isperfe
tly 
ompatible with the observed spe
trumT. R. Saito et al. [HypHI Collaboration],The HypHI Phase 0 experiment,Pro
eedings of Hyp X � 10th International Conferen
e on Hypernu
lear and StrangeParti
le Physi
s, Tokai, Japan, 14-18 September 2009, Nu
l. Phys. A 835 (2010)110-116. [http://www-
onf.kek.jp/hyp2009/program.html℄Abstra
t:The HypHI Phase 0 experiment to demonstrate the feasibility of pre
ise hypernu
le-ar spe
tros
opy with indu
ed rea
tions of heavy ion beams was performed at GSIin August and O
tober in 2009, with a proje
tile of 6Li at 2AGeV impinged on
arbon graphite target with a thi
kness of 8 g/
m2. The experiment mainly aims tore
onstru
t events of 3
ΛH, 4

ΛH and 5
ΛHe by observing the π− de
ay 
hannel. Detailsof the HypHI Phase 0 experiment performed in August in 2009 will be dis
ussed.
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2.2 Conferen
e Presentations 2010
P. A
henba
h,New measurements on the nu
leon stru
ture with MAMI,74th Annual Meeting of the German Physi
al So
iety with the Spring Meeting ofthe Hadroni
 and Nu
lear Physi
s Division, Bonn, Germany, 15�19 Mar
h 2010.[http://bonn10.dpg-tagungen.de/index.html℄Abstra
t:The Institut für Kernphysik in Mainz is operating the mi
rotron MAMI produ
inga high-quality 
ontinuous beam of ele
trons with an endpoint energy of 1.5�1.6GeVfor hadron and nu
lear physi
s.The spe
trometer fa
ility has been used to measure the proton elasti
 form fa
torswith unpre
edented sub-per
ent pre
ision, being sensitive for the �rst time to detai-led stru
tures in the form fa
tor as 
urrently under debate. Sin
e 2008 the magneti
spe
trometer KAOS is used in the fa
ility for kaon spe
tros
opy addressing someimportant issues in the �eld of elementary kaon photoele
tro-produ
tion.The Crystal Ball and TAPS set-up was equipped with a frozen-spin polarized targetto perform new high-pre
ision, high-statisti
s measurements of neutral meson pro-du
tion and polarization observables on the nu
leon.At the A4 experimental set-up new measurements of the parity violating asymmetryin elasti
 ele
tron s
attering were performed, leading to an improved determinationof the strange quark 
ontributions to the ve
tor form fa
tors of the proton.To 
on
lude, the ele
tron a

elerator MAMI represents a unique resear
h tool forpre
ision measurements with the ele
troweak probe that is now also 
overing thestrangeness se
tor.S. Bleser, P. A
henba
h, R. Böhm, J. Po
hodzalla and A. San
hez-Lorente
[PANDA Collaboration],Performan
e of sili
on-strip-dete
tors in dire
t 
onta
t with absorbers for the se
on-dary target at PANDA,74th Annual Meeting of the German Physi
al So
iety with the Spring Meeting ofthe Hadroni
 and Nu
lear Physi
s Division, Bonn, Germany, 15�19 Mar
h 2010.[http://bonn10.dpg-tagungen.de/index.html℄Abstra
t:In order to produ
e and dete
t double Λ-hypernu
lei at the PANDA-dete
tor atGSI, a small se
ondary sandwi
h target is foreseen. This will be 
omposed of sta
kedsili
on-strip-dete
tors and layers of absorber material, 9Be, 10,11B or 12,13C.
Ξ−-baryons es
aping the primary 12C-target are de
elerated and the weak de
ayprodu
ts will be identy�ed in the se
ondary target. After assembling a test stati-on, fun
tionality-tests of sili
on-strip-dete
tors in dire
t 
onta
t with absorberlayers28



have been performed. The results of these test measurements will be des
ribed andthe 
onsequen
es for the operation of the se
ondary target will be dis
ussed.J. Mares,Nu
lear Systems with Strangeness,Nordi
 Winter Meeting on Physi
s � FAIR, Björkliden, Sweden, 21-26 Mar
h, 2010.Abstra
t:Sele
ted topi
s in strangeness nu
lear physi
s are reviewed. The dis
ussion invol-ves hyperon-nu
leus intera
tions, few-body systems with hyperons, spe
tros
opy ofLambda hypernu
lei, double- and multi-strangeness baryoni
 systems. We also brief-ly report on the study of antikaon-nu
leus dynami
s in the quest for kaoni
 nu
lei.T.R. Saito et al.First results from hypernu
lei experiments at GSI,Annual NuSTAR Meeting 2010, GSI Darmstadt, Germany, Mar
h 1st-5th, 2010.A. San
hez-Lorente,Hypernu
lear physi
s and TOF,XXXII. PANDA Collaboration Meeting, 8-12 Mar
h 2010.
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