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Existing: MAMI 
(Mainz-Microtron)



New project: MESA 
(Mainz Energy-recovering 

Superconducting Accelerator)

- ĂWorld classñ electron scattering

experiments below Pion production

threshold

- Requires at least 10 times beam intensity

of MAMI (1-10mA vs. 0.1mA)

- MESA  energy consumption 30% of

MAMI 

- Blue area available for MESA + extension

building

MESA: 2 turn ERL Mode :105MeV CW

Alternatively; 3 Ăextracted beamñ 

155MeV, CW

Old building

Existing: MAMI 
(Mainz-Microtron)

Extensi
on

buildin
g
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Building status November 2020

Occupation readiness planned for January 2022



MESA Experiments
Polarized
Source

~10m



Experiment Mode
Energy/Me
V

Polarisati
on

Challenge for
MESA

Current/mA

P2-H EB/155 YES Systematics 0.15

P2-C EB/155 YES Polarization
accuracy

~0.15

P2-other
(Skin,weakFF)

EB/155 YES ~0.15

DarkMESA EB/155 --- background As in P2 
(parasitic)

MAGIX-p
(Formfaktor,darkphotons)

ERL
30-105

NO ERL with target 1 
(1035-1036cm-2s-1)

MAGIX S-Factor, e.g.  
16O(ŜΣŜΨa)12C

ERL
105

NO Beam loss <1
(2*1034cm-2s-1)

MAGIX (polarizedtarget) ERL or
Stretcher

YES Lifetime and/or
bunchcharge

10-100
(1031-1032cm-2s-1)

MESA Experiments: typically at low q2



MESA NC InjectorSource: Small thermalized electron source at Mainz  (STEAM), 
-soon to be renamed Mesa Injector Source Tier-1   (MIST-1)

150kV  sourceSTEAM

MELBA-group: 
V. Bechthold, S. Friederich, P. Heil, C. Matejcek



S. Friederich et al., IPAC 19 doi:10.18429/JACoW-IPAC2019-TUPTS011

HV- conditioning (only vacuum,)

Stable operation at 100 kV

(150kV possible)

>S. Friederich PhD thesis JGU 2019



Source/beam preparation (MEsaLow energy Beam Apparatus (MELBA) 

MELBA-group: 
V. Bechthold, S. Friederich, P. Heil, C. Matejcek

MELBA in spring 2019
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MELBA in spring 2019
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млƳ! α spin-polarized modeά ōŜŀƳ with sourceα{¢9!aά

steady state-current measurements with the MESA-source 
at  2.5MV/m, 500ms long pulses, doping level 1-2*1019

For practical purposes it is obviously important to avoid reduction of q.e. 

S. Friederichet al. IPAC 2019 doi:10.18429/JACoW-IPAC2019-TUPTS011
Fits according to model by G.A. Mulhollanet al. / PhysicsLettersA 282 (2001) 309ς318

PhDthesisSimon Friederich

Surface chargelimit effect in NEA photocathodes! 


