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5
ΛΛH → 5ΛHe+πｰ

Γπ/Γtot    ~0.21

→ 4He+p+πｰ

Width   =1 MeV/c
Γπｰ/Γtot    ~0.39
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Large solid angle      

Momentum resolution for 100MeV/c π 
Solenoid magnetSolenoid magnetSolenoid magnetSolenoid magnet Uniform field variation less than 0.5%
Cylindrical DriftCylindrical DriftCylindrical DriftCylindrical Drift Low Z materials gas ; He:C2H6=50%:50% 
Chamber (CDC)Chamber (CDC)Chamber (CDC)Chamber (CDC) field-wire ; gold plated aluminium

12 layers; 6 stereo layers, 6 axial layers, 576 cells

Z-Chamber Z-Chamber Z-Chamber Z-Chamber 5.5mm pitch Cathode strip readout-MWPC

Hodoscope Hodoscope Hodoscope Hodoscope Finemeshed-PMT  in Magnetic field
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4
ΛH → 4He + π- (132.9 MeV/c)

3
ΛH → 3He + π− (114.3 MeV/c)

3
ΛH → 3He + π− (114.3 MeV/c)

4
ΛΛH → 4ΛHe* + π− (104 MeV/c)

4
ΛHe* → 3ΛH + p

3
ΛH → 3He + π− (114.3 MeV/c)



π- momentum from Hypernuclei

9Be+Ξ-→10
ΛΛLi*



Possible Hyperfragments other than Λ Λ

Direct process (8 He*  or 8ΛΛ H* )ΛΛ
4 H + 4Λ HΛ
3 H + 4Λ H   ;  Λ
3 H  + 3Λ HΛ

stopped cascade process  (10 Li* )ΛΛ

3 H  + 5Λ He + 2n ;    P= 99.2 MeV/cΛ
3 H  + 6Λ He + n ; P= 108.5 MeV/c  & Motoba-sanΛ s calculation’

3 H  + 7Λ He ; P= 115.4 MeV/cΛ

 8 He + p + Λ ,  7Λ He + d + Λ  ; too broadΛ
3 H  + 6He + Λ  ;  FWHM ~ 19 MeV/cΛ



4 H ; decay modeΛΛ

3 body ;ΛΛ
4H → Λ3H+p+πｰ,   (broad;  ~ 100 MeV/c )

Λ
3H → 3He+πｰ  ( 114.3 MeV/c )–

 or ( );    ΛΛ
4H → Λ4He*+πｰ, Λ4He* → Λ3H+p,

Λ
3H → 3He+πｰ  ( 114.3 MeV/c )–

2 body ; ΛΛ
4H → Λ4He(1+)+πｰ,  ( 116 MeV/c )

Λ
4He → 3He+p+πｰ–  85-97 MeV/c   ( )
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4H → 4He* + π-(104)ΛΛ Λ
4He* → 3H + pΛ Λ

3H → 3He + π-(114.3)Λ

4H → 4He + π-( ??? )ΛΛ Λ
4He → 3He + p +π-(97)Λ
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summary
• Objectives

– To confirm the existence of 4HΛΛ by looking for its
2-body decay mode to  4HeΛ

– To search for other hypernuclei ; 5HΛΛ, 6HeΛΛ etc.
– To determine the pairing energy of ΛΛ’s to an accuracy

of 0.5 MeV

• Improvements
– ~ 10 times higher statistics
– ~ twice better momentum resolution

• Requirements
– Beam: 1.8 GeV/c K- ; 3x106 K- /spill

– Beam line : D6 and associated spectrometer
– Detector : CDS
– Time : 1000 hours production + 200 hours setup


