
HYP2006 Mainz, Germany  
October 10th-14th, 2006

OSIM

ISIM

TARGET

ΛπpK - +→+−

ΛKn +→+ ++π

ΛπpK 0 +→+−

ΛKp +→+− 0π

ΛKp +′→+ +ee )(γ

;

;

;

;

ΛπpK 0 +→+− ++→+ πnpπ0

−+− +→+ ΣπpK ΛnpΣ ↔−

ΛKp +→+− 0π ++→+ KK np0

-Kp Σ+→+ +−π ΛnpΣ ↔−

Calculated Production Rate per K–
stop of is  ∼ 3 order of 

magnitude less than the measured one of        ( ∼ 10-3) .

Introduction The existence of hypernuclei with a large neutron excess (NRNRΛΛHH) 
was first stressed by Majling [2]. A Λ-hypernucleus is more stable than an ordinary 
nucleus due to the compression of the nuclear core and to the addition of an extra 
binding energy  from the Λ (Λ “glue-like” role). 
They are not yet clearly observed, except for 40 events spread in the whole bound 
region of the missing-mass spectrum for the reaction 10B(π -,K+)10

ΛLi [3]. NRNRΛΛHH
observation is relevant for many studies, for instance: ΛN interaction at low energy, 
nuclear halo phenomena, equation of state of nuclear matter, neutron stars.

Search for neutron rich Λ hypernuclei 
with FINUDA
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BΛ

(MeV)

pπ
(MeV/c)

12
ΛBe 11.4[2] 262

7
ΛH 5.2[2] 246

6
ΛH 4.1[5] 252

π+ momentum is related to the Λ binding energy (BΛ)

In the target nuclei employed in the first FINUDA data 
taking we search forwe search for:

12
ΛBe (N/Z = 7/4)  from 12C(K-

stop, π+)12
ΛBe

6
ΛH (N/Z = 4) from 6Li(K-

stop, π+)6
ΛH

7
ΛH (N/Z = 5) from 7Li(K-

stop, π+)7
ΛH.

Data analysis
Reconstruction of a π+ with a momentum value in the hypernucleus bound region 
P.ID. made using dE/dx from OSIM and TOF from TOFINO & TOFONE.

• K - + p → Σ + + π -

Σ + → π+ + n
(130 < pπ < 250 MeV/c)

• K - + pp → Σ + + n 
Σ + → π+ + n 

(100 < pπ < 320 MeV/c)

Background:

Contaminations:

• μ+ K+ decay (@∼235MeV/c)
• p   Λ/Σ decay

Simulated NRΛH production 
event (FINUDA vertex view)

K - + pp → Σ + + n 
Σ + → π+ + n

Background reduction

The reconstructed distance 
between the origin point of 
π+ and the K– stopping 
point it is broader (up to 
8mm) for a π+ coming from 
Σ+ decay than for the signal 
(peaked at less than 1mm).
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Previous 
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6.1 ⋅ 10-5

NEW

NEW7
ΛH

12
ΛBe 2.0± 0.4(stat)-0.1

+0.3(sys)

6
ΛH 2.5± 0.4(stat)-0.1

+0.4(sys)

4.5± 0.9(stat)-0.1
+0.4(sys)

Final spectra and U.L. evaluation

Nπ = number of π+ in the region of interest.
Nμ =  number of μ+.

= number of stopped kaons in target.
εD(π+) @ εD(μ+).
εG(π+)=                            , MC/RC.

εG(μ+)=                                       , MC/RC.
BR(Kμ2) = 0.6343.
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S = signal, B = background :                       .

maximum fraction of NROI

that may be ascribed to NRΛH

at fixed C.L. (90%). 
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The first FINUDA data taking established the best U.L. 90% C.L. for 12
ΛBe 

production rate/stopped K- and determined this value for 6
ΛH and 7

ΛH for the first 
time. FINUDA run 2006/2007 will improve of a factor 4 this U.L. value of 6

ΛH 
(expected U.L. 6.5×10-6 ) and of 7ΛH (expected U.L. 6.9×10-6). 
9
ΛHe, 13

ΛBe and 16
ΛC can be studied (expected U.L. 6.7×10-6, 1.1×10-5 and 8.5×10-6).

Conclusions

π+

K-

ROI = ± 2σp ≈ ± 2MeV/c


