Status of the positron beam line at MAMI (X1)
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Ground plan of MAMI Harmonic Douple Sided Microtron: 1.6 GeV
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High quality Positron beam @ MAMI

X/
i o vertical
l X MAMI: €x = XX/
=1 mm- prad
-0.1mmd
j E
Emittance Ex =XX" = ; = const

Thin target for Positron production

10 um W — Scattering o5 = 0.94 mrad

i T — l
Py

I

=1 mrad @500MeV

€y =10 pm - 1.4 mrad

Emittance of Positrons:
=  1mmn-0.014 mrad



OQverview Positron production
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Pair production with the MAMI beam
In combination with a monochromator
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Pair production with the MAMI beam
In combination with a monochromator
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Pair production with the MAMI beam
In combination with a monochromator
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Overview Positron production
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Overview Positron production
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Positron Spectra
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Beam Monitoring
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Beam profile measurements
Variation of Quadrupoles
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Setting up the crystal chamber and the goniometer




Setting up the crystal chamber and the goniometer




Vignetted positron beam after the chamber
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Inserting the Silicon crystals (100)




Searching for crystal planes
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Searching for crystal planes
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Searching for crystal planes
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Next steps
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Thank you for your attention
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Experimental verification of Positron yield
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Pair production with the MAMI beam
in combination with a monochromator

Electron beam spot




Energy Spectra
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Undulator Radiation at Positron/Electron
Channeling in a Single Crystal
A. Solov’yov, A. Korol, W. Greiner et al.
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Beam transport calculations
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Phase space @crystal chamber
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Phase space @crystal chamber
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Beam spot size and divergence @crystal chamber
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Beam spot size and divergence @crystal chamber
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Overview Positron production
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Next Steps

Optimization calculation for the beam spot size
Alignment of the beam line

Test of a position sensitive detector
(MuPix HV-MAPS chip, 80um resolution, 100um thickness, 1 x 2 cm?)

Design of the magnet 2

Background measurements in hall X1 @ high
e  beam current

Installation of the crystal chamber and
rest of the beam line



Conclusion and Outlook

First planned experiments with positrons

* Channeling radiation, thickness variation
* Dechanneling length, transition rates

* Undulator radiation, (old crystals)

* Deflection in bent crystals (‘Ferrara setup’)

Calculations with realistic beam parameters for these experiments are in
progress (H. Backe)
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