A 530 MeV positron beam for channeling
experiments at the Mainz Microtron MAMI
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2. Why Positrons
3. Positron beamline @ MAMI with low Emittance

4. Status and future experiments with Positrons
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Production of high-energy positrons
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Intensity loso 3 (lin scale)

Scan around the vertical axis &

Diamond, flat 50 ym crystal
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Channeling radiation of a flat diamond crystal
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Undulator Radiation at Positron/Electron Channeling in a
Single Crystal

A. Solov’yoy, A. Korol, W. Greiner et al.
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Why Positrons



Electrons versus Positrons
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Dechanneling length
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Production of high-energy positrons
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Electron beam
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High quality Positron beam @ MAMI
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Positron beam line
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Overview Positron beam
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Production Rate
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Measurement of the beam size of the focused positron beam
with the pixel detector
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Channeling of Positrons in Si crystals

Detection of Positrons with pixel detector
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200 pum (100) Si crystal

110 Plane
Rotation arround vertical axis
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Mechanically bent Si crystal
test with 530 MeV positrons
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Experimental results on beam
steering of 530 MeV positrons TN

TECHNO-CLS MILESTONE:

= - First high-efficient deflection of
2 ' sub-GeV positron worldwide !!!
§ 500 a4

3 e Fallout in :

a A Crystal-Light-Source

0 Channeling based technologies
U Accelerator technologies: for beam
steering, extraction, focusing..
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Mazzolari, A., Backe, H., Bandiera, L., et al., (2024) ‘
arXiv:2404.08459 Submitted to Phys. Rev. Lett.

Open access paper on arXiv
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Angular scan for deflected beam distribution: (1) and (6) nonchanneling regime;
(2) channeling; (3) dechanneling; (4) volume reflection; and (5) volume capture.
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Channeling efficiency e+ vs e- NN ez
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Future experiments with the Positron beam line

* Deflection of positrons (V)

* Channeling radiation with positrons /Tagging of channeling radiation
* Characterization of Undulator crystals

 Dechanneling length measurements

 Undulator radiation with periodically bent crystals



Thanks for your attention



Horizon Europe EIC-Pathfinder Project
TECHNO-CLS: "Emerging technologies for
crystal-based gamma-ray light sources"

=1 VIBN

Research Center

¥ | DRI STUD: University of

DI FERRARA
- EX LABORE FRUCTUS - I <gnt

R INFN

Istituto Nazionale di Fisica Nucleare

UNIVERSITA

DEGLI STUDI ]G’U
DI PADOVA

MCCXXIL_#s

(RS




Beam spot size and divergence @crystal chamber
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Count rate estimation for

channeling radiation

Positron rate: ~2:10% Positrons/s

Calculation H. Backe et al., arXiv:2404.15376

fy = 0 pm, 7, = 50.0 pm, lp = 0o In,
6 =0.00, 6, = 0.00, yyp = 0.00 mrad

Reduction of beam spot size 2mm L
-> 5000 Positrons/s S = 30|
Solid angle 3 - 1077 sr % :i ol
(d=4mm, Distance 6m) 7 = 10f
= L | |
Integral Channeling photons~ 3000/ (e* sr) L6 18 20 22 24

Photon energy ficw [MeV]

Total Count Rate = Photons/( e*sr) - Solid angle - Positrons/s
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Dechanneling length measurement with Si-crystal-detector
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Tonization loss measurements for different detector voltages
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