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Physics motivation for JLab EO05-115

7
o/ He
e CSB effect in AN interaction
* A Glue like role
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e Level inversion due to nuclear deformation
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e Consistency confirmation with old data
e Finer structures with best resolution

° SZAV (the first challenge for medium-heavy mass region)
e Asingle particle potential
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CSB mteractlm test in A=7 iso-triplet comparison
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CSB interaction test in A=7 iso-triplet comparison

S.N.Nakamura et al., PRL 110, 012502 (2013)
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Experimental setup

HES HKS
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Target ([mg/cm?]) Hypernucleus Nominal beam Run time [h] Total incident charge [C]
Hyperon current [pA] (Number of incident e)

CH, (450) A, 50,12 B 2.0 39 0.28 (0.17%10%9)
H,O (500) A, 50, 12,N 2.5 21 0.20 (0.12x10%9)
’Li (208) 7 He 35 42 4.84 (3.0x10%)
'Be (188) J Li 40 39 5.33 (3.3x10%9)
10B (56) 40 45 6.25 (3.9%x10%9)
12C (88) 5.73 (3.6x10%9)
>2Cr (154) 7.5 6.35 (4.0x10%9)
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Absolute energy scale calibration with A and Y
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Absolute energy scale calibration with A and 2°
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A, 20 comparison
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How good is the binding energy determined ?
(Systematic error)




Systematic error estimation for binding energy
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Systematic error estimation for binding energy

Generated data( A\, >° whatever)

Transfer matrix (perfect)

| N7
— ¢ Realistic

Missing mass Os/N

Shift, broadenin

( 9) O Yields
\L [ Energy straggling in target

— [0 Beam raster

Matix optimization O Spectrometer acceptance
l [ Detector resolution
2

Results (A, 2.%hypernuclei)
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Systematic error estimation for binding energy
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12C(e,e’K*)14,B spectrum
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AB comparison

SA

Experime BvKLab [degree] -B,[MeV] Cross section [nb/sr] Extracted value from
nt

EO05-115 6.8 -11.38 = 0.02 = sys.error 97.8 =3.6 £ 115 75

EO01-011 5.8 -11.40 &= 0.01 £ 0.04 101 = 4.2 (+ 38 - 31) 85

E89-009 0 -11.52 £ 0.35 140 = 17 = 18 120

Emulsion -11.37 = 0.06 N/A -

Pa

Experim OvKLab [degree] Cross section [nb/sr] Extracted value from
ent

E05-115 6.8 -0.43 £ 0.03 = sys.error 84.1 =3.3 9.9 85

EO1-011 5.8 -0.41 = 0.01 = 0.13 94 = 4.0 =35 96

E89-009 -0.49 £ 0.16 N/A -
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[ (nb/sr) /375 keV ]

Results of 7 \He

S.N.Nakamura et al., PRL 110, 012502 (2013)
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[ (nb/sr) /375 keV ]

Results of 7 \He

S.N.Nakamura et al., PRL 110, 012502 (2013)
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Summary

e JLab E05-115 experiment (2009)

e A 2% 7 He,?,Li, 1 Be, 12,B and >2,V

12
o /\B

e Best resolution
e Consistent with past experiments

7
o/ He
e 1/2+ with small systematic error
e 2*(core) =2 3/2*,5/2* (’\He) was measured



Outlook

e Systematic error
e Fitting to the histogram
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