Bary onic Mixing in Double-Strangeness Hyp ern uclei and ΛΛ

Bond Energies

D.E. Lansk o y a

a

Institute of Nucle ar Physics, Mosc ow State University, 119992 Mosc ow, R ussia

W e study implications of bary onic mixing in double-Λ h yp ern uclei. It is kno wn that

the ΛΛ ↔ Ξ N coupling leads to Ξ admixtures in ΛΛ h yp ern uclei, whic h probabilities

within meson-exc hange mo dels do not exceed 1% and corresp onding energy gains are

less than 1 MeV [1-4]. The Ξ admixtures giv e rise to a pro duction mec hanism of the

reaction

A

Z( K

−

, K

+

)

A

ΛΛ

(Z − 2) via Ξ

−

do orw a y states [5] complemen tary to the t w o-step

K

−

→ π

0

→ K

+

pro cess. Ho w ev er, there exists no direct evidence of the Ξ admixture in

ΛΛ h yp ern uclei so far.

W e searc h for more or less apparen t signatures of the bary onic mixing. First, w e examine

binding energies of double-Λ h yp ern uclei with mirror cores using the t w o-c hannel mo del

similar to [6]. Since the threshold difference of the c hannels is not high, the mass difference

b et w een Ξ

−

and Ξ

0

is sometimes substan tial. F or example, the Ξ

0

admixture in

5

ΛΛ

He is

greater than Ξ

−

admixture in

5

ΛΛ

H (the mixing in the last sp ecies has b een analysed in

details in [1]). The resulting difference in ΛΛ b ond energies Δ B

ΛΛ exceeds that found

for the same pair in [7] without bary onic mixing and caused b y a sligh t distinction of Λ

spatial distributions.

Secondly , w e study p ossible strong mixing of H -dibary onic t yp e. Recen t data on ΛΛ h y-

p ern uclei [8,9] reject the self-b ound H -dibary on almost certainly (the self-b ound dibary on

in v olv es also to o great b ond energies of ΛΛ h yp ern uclei [2]). Ho w ev er, dibary onic dynam-

ics can b e reflected in double-strangeness h yp ern uclei, where the bary ons are b ound b y the

n uclear field. W e use a simple sc hematic three-c hannel (ΛΛ, Ξ N , ΣΣ) mo del and address

dibary onic (strongly mixed) states in n uclear medium and their p ossible co existence with

“usual” ΛΛ (w eakly mixed) states. Dibary onic states can b e manifested in deviation of

A -dep endence of the b ond energy from that t ypical for ΛΛ h yp ern uclei [10], sp ectra of

double-strangeness h yp ern uclei, and strong enhancemen t of the pro duction rates in the

( K

−

, K

+

) reaction for selected targets and states.

References

[1] K.S. Myin t and Y. Ak aishi, Prog. Theor. Ph ys. Suppl. 117 (1994) 251.

[2] T. Y amada and C. Nak amoto, Ph ys. Rev. C62 (2000) 034319.

[3] Y. Y amamoto, T. Motoba, H. Himeno, K. Ik eda, and S. Nagata, Prog. Theor. Ph ys.

Suppl. 117 (1994) 361.

[4] B.F. Gibson, Ph ys. Rev. C49 (1994) R1768.

[5] C.B. Do v er, A. Gal, and D.J. Millener, Nucl. Ph ys. A572 (1994) 85.

[6] T.Y u. T ret y ak o v a and D.E. Lansk o y , Nucl. Ph ys. A691 (2001) 51c.

[7] I.N. Filikhin and A. Gal, n ucl-th/0203036.

[8] J.K. Ahn et al., Ph ys. Rev. Lett. 87 (2001) 132504.

[9] H. T ak ahashi et al., Ph ys. Rev. Lett. 87 (2001) 212502.

[10] D.E. Lansk o y , Y u.A. Lurie, and A.M. Shirok o v, Z. Ph ys. A357 (1997) 95.