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Hypernuclei: Unique Laboratory To Study Hyperon-
Nucleon Interaction 

ǒ HypernuclearSpectroscopy: Probe hyperon-nucleon(YN) effective 

interaction inside medium

ǒ Understand the role of hyperons in neutron star interior

ǒ Much needed experimental data

ï High resolution hypernuclearspectra beyond p-shell

ï Precise binding energy determination in a wide mass range

ï Produce and study of exotic (highly neutron rich) hypernuclei



HKS Experimental Goals

· JLabHKS experiment: High precision hypernuclearspectroscopy by 

electroproductionfrom lower p-shell to medium-heavy  mass systems

ï Electroproduction: AZ + e Ą A (Z-1) + eô+ K+ 

ï Produce 7 He, 12 B and 28 Al

ǒ~400 keV energy resolution achievable by utilizing high precision electron beam

· Study of high spin, unnatural parity states complementary to hadronicreactions 

· High resolution spectroscopy beyond p-shell-- 28 Al 

· Possibly resolve spin-doublet splitting   

ǒNeutron rich systems -- 7 He



HKS Experimental Setup

ǒ Data taking at JLabHall C during summer of 2005

ǒ Experimental setup: Increasing yield and reduce accidental background

Ƅ Accept very forward angle eô: using Splitter magnet on target

Ƅ Vertically tilt electron spectrometer

e Beam

eô:0.3 GeV/c

K+ :1.2 GeV/c
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Spectrometer System Calibration

A precise spectrometer system calibration is a challenging task because of the unique 

optical features of the HKS spectrometer system:

ǒOn-target splitter field couple eô and K+ armsïonly one fixed kinematics setting

ǒHigh accidental background in calibration data

Using known masses of, from CH2 target and identified hypernuclearbound 

states for spectrometer calibration
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Spectrometer System Calibration Strategy

ǒ Kinematics calibration: utilizing well known masses of , produced from CH2. 
essential to determine binding energy level to a precision ~100 keV

ǒ Spectrometer optics calibration: directly  minimize Chisquarew.r.t reconstruction 
matrix M by an Nonlinear Least Square method

ǒ Iteration
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Iteration procedure for spectrometer calibration



Kinematics Calibration

ǒ Correct kinematics determined by minimizing and 0  width 2

Using position 2 as a constraint:

ǒ Searching minimum 2  by a kinematics scan on offsets of beam energy, K and eô 
central momentum.
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Systematic Error From Kinematics Calibration

1. uncertaintyof the kinematics  point obtained by the calibration: 0.102 MeV/c

2. systematic errors of hypernuclearbound states binding energy arethe shifts in 

binding energy resulting from  the kinematics uncertainty
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Systematic Error from Optical Calibration

ǒ The systematic errors from optical calibration procedure are estimated based on the 

blind analysis result from simulated data

ǒ The error depends on S/N ratio in missing mass spectrum 

Binding energy error from optical calibration vs. S/N ratio in blind analysis



Summary Of The Spectra



HKS Spectra: Energy Resolution And Binding 

Energy Precision
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Current HKS Hypernuclear Spectra Compared With Previous Measurements 

In Terms of Energy Resolution And Binding Energy Precision
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