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GOAL OF THE HALL C PROGRAM

High precision (0E < 1 MeV FWHM) mass spectroscopy of
neutron A-hypernuclei featured by deeply bound states with both
unnatural and natural parities

(e, e'K) Reaction * Precision measurement of e’ and K*

* Small forward angles: Optimizing virtual
photon flux rate and production cross section
of A and 3-momentum transfer to A

e Short orbit for the kaon spectrometer,
optimizing the survival rate of the short-lived
kaons

 Wide momentum acceptance for K*, precise
absolute missing mass calibration by the
p(e,e’K*)A&X° reaction

Hall C Technique: Common Splitter and later the “Tilt Method”



HALL C EXPERIMENTS IN CEBAF 6GEV ERA

Zero degree e’ tagging
High e’ single rate

Low beam luminosity
High accidental rate
Low yield rate

A first important milestone for
hypernuclear physics with electro-
production
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"Tilt" Method to Avoid Bremsstrahlung and Moller Electrons

I T .. X
/ loscope— > gy i

/ 7 / Y Splitter
e e ‘ ;\magnet

*

Phase I

F01-011
o e
0 1 2m

New HKS spectrometer — large AQ

Tilted Enge spectrometer — Reduce €’
single rate by a factor of 10

High beam luminosity
Accidental rate improves 4 times
Possible studies beyond p shell
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» New Splitter magnet and new HES
spectrometer — larger AQ

» Further improves accidental rate

¢ Further improves resolution and
accuracy

%* Possible studies beyond A > 50



HALL C EXPERIMENTS IN CEBAF 6GEV ERA

Problem encountered by Phase Il and Ill experiments

O Common Splitter allowed forwardly
emitted positrons to enter HKS

O Low momentum positrons
showered at the vacuum flange on
the vacuum extension box
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TOF O Shower produced background
particles with very high rate

x

Vacuum pump flange
O It caused high trigger rate and high

accidental rate

Nevertheless, the experiments were able to produce
new A hypernuclear spectroscopy which were never
produced with good precision



K+)A and X0 (CH2 target)
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HIGH LIGHTS FOR PHASE lI&lll EXPERIMENTS

Allowing precise calibration
of mass scale
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HIGH LIGHTS FOR PHASE lI&lll EXPERIMENTS

Improved 12,B spectroscopy First measured 1°,Be spectroscopy
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Resolution = 600 keV FWHM Resolution = 800 keV FWHM



HIGH LIGHTS FOR PHASE lI&lll EXPERIMENTS
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Allowing Charge Symmetry Breaking study using A = 7 (proton and neutron rich)
hypernuclei



HIGH LIGHTS FOR PHASE lI&lll EXPERIMENTS

28 Al the primary HYP for E01-011 >2,V, the primary HYP for E05-115
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» High positron rate in HKS caused high accidental rate
» Poorer S/B ratio and resolution than expected
» Forced to run with low beam current, that resulted low statistics

» These results are not published
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SUMMARY

Hypernuclear Physics is an important part of
nuclear physics.

The previous Hall C experiments successfully
achieved high precision in terms of missing mass
resolution and absolute binding energy.

However, they suffered poor S/A ratio that
affected the outcome for the two primary
hypernuclear systems: 28,Al and °2,V.

The new experiments in Hall C will be more
successful with the new configuration.



