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Tour d‘horizon

open strangeness electro-production at MAMI
— installation and commissioning of the Kaos spectrometer in 2007/08
— reaction spectroscopy at two kinematic settings with low Q2 in 2008/09
— forward scattering angle measurements scheduled for 2010

roadmap to hypernuclei electro-production at MAMI
— operation of KAos as double spectrometer under zero degree in 2010
— pilot hypernuclear experiment at MAMI in 2010/11

preparations for hypernuclear experiments at PANDA
— the Mainz group involvement in the hypernuclear programme
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Kaon electro-production
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Kaon electro-production measurements
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Kaon production at forward angles

Planned measurements with Kaos at MAMI in 2009 and 2010
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Kaon production at low Q?2

Planned measurements with Kaos at MAMI in 2009 and 2010
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Status of the spectrometer
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Coincidence time resolution
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Missing Mass reconstruction

kaon peak after

dE/dx cut
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N- and 2-hyperons in a single kinematic setting

[Jefferson Lab: L. Yuan et al,, [Kaos at MAMI:
Phys. Rev. C 73, 044607 (2006).] preliminary analysis]
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Towards a hypernuclel

experiment at MAMI
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Realisation of Kaos as a double spectrometer

.....
--------
-------

Hadron Arm
Instrumentaftion

Electron Arm -
Instrumentation
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Status of the detector for the electron arm

MaPMT base
power and contral

FC bus and
power supply

MaPMT
sockets

frontside

outputs
P X 4 channels

781 mm

ST

[P. Achenbach, et al.,
Front-end electronics for
the Kaos spectrometer
at MAMI, IEEE Trans.
Nucl. Sci. 56 (2009)]
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Installation of a beam chicane for

zero-degree operation of KAOS

beam exit

hadrons

\ | /,
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Hypernuclei electro-production

A roadmap to hypernuclear physics at MAMI and PANDA April 2009

P Achenbach, U Mainz



Quantitative comparison to meson production methods
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Jefferson Lab hypernuclear spectra (available 2009)
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Perspectives: access to new isotopes of hypernuclel
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Double hypernuclei
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Formation of double hypernuclei from cascade particles
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. dE(E")/dx - stop + capture

hyperatom + atomic decay
capture in nucleus (z.2)
conversion: -+ p 2> AA

hypernuclei (,\Z* or ,\Z*+,\Z‘*)/

the hyperons may produce:

» single hypernuclei: \Z (sZ)

* twin hypernuclei: \Z + \Z'

« doubly strange hypernuclei: -.Z
» double hypernuclei: s\Z

* H particle in a nucleus(?): AA

strangeness production can only
be tagged by the anti-hyperon
or its decay products

> forward detector
for trigger and particle ID

> PANDA at FAIR
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PANDA at the High Energy Storage Ring at FAIR
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Production mechanism at PANDA
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conversion probability ~5-10%

[Y. Hirate et al., Nucl. Phys. A 639, 389c (1998),
Y. Hirate et al., Prog. Theor. Phys. 102, 89 (1999)]
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Open issues being studied at Mainz U

1. design of secondary target
2. design of y-array

3. operation and electromechanical cooling
of HPGe crystals

4. integration into PANDA target spectrometer

5. simulation of the expected performance
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The secondary target design

low secondary masses
(Li, Be, B, C) in four
separated sections:

« identification can rely
on existing information
on single hypernuclei

* low y-ray absorption

* N0 X-ray background

[PANDA Physics Performance
Report, 2009.]
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HPGe array at backward angles

¢ 0,,<45°: E-bar, K trigger and PID in PANDA spectrometer

0,,,= 45°-90°:  E-capture and hypernuclei formation

0,,,>90°: y-detection with HPGe at backward angles

Integration of electromechanical coolers for HPGe

[PANDA Technical Progress Report, 2005. ]
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Background suppression by decay pion correlation
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Conclusion

1) The strangeness physics programme at MAMI Is
progressing with KAOS operational since Oct 2008

a first physics campaign dedicated to low Q2 kaon
electro-production is scheduled for June 2009

2) the extension of the KAOS spectrometer towards a
two-arm operation under zero degree is progressing

first physics campaigns dedicated to hypernuclear
physics at MAMI are expected to come Iin 2010

3) the technical developments for the PANDA
hypernuclei programme are progressing

PANDA is expected to run at FAIR in 2014

A roadmap to hypernuclear physics at MAMI and PANDA April 2009

P Achenbach, U Mainz



