
KHuK	Jahrestagung	2018	
Physikzentrum	Bad	Honnef	
6–7	December	2018

Hartmut	Wi;g	
PRISMA	Cluster	of	Excellence,	Ins6tute	for	Nuclear	Physics	and	Helmholtz	Ins6tute	Mainz

The	PRISMA+	Cluster	of	Excellence



Hartmut	Wittig

The	Quest	for	New	Physics

2

Standard	Model	does	not	explain

• Baryon	asymmetry		
• Mass	and	scale	hierarchies	
• Existence	of	dark	maCer

Standard	Model	does	not	provide	a	complete	
descripQon	of	Nature
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Explore	the	limits	of	the	Standard	Model

• Search	for	new	par6cles	and	phenomena	at	high	energies	
• Search	for	enhancement	of	rare	phenomena	
• Compare	precision	measurements	to	SM	predic6ons	
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A	—	Exploring	the	intensity	fronQer	at	MESA

MESA	Facility
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A	—	Exploring	the	intensity	fronQer	at	MESA

B	—	Precision	physics	at	the	low-energy	fronQer MESA	FacilityHadronic vacuum polarization Hadronic light-by-light scattering

Direct calculation in lattice QCD Direct lattice calculation

Sum rule 
analysis of
γ*γ*    π π

Transition form factors: 
Experiment and lattice QCD

Cross section measurements in
e+e–       hadrons
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E	—	Theory	and	phenomenology	of 
								fundamental	interacQons
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Key	scien5fic	objec5ves

31

Weak	mixing	angle	at	low	energy High-energy	precision	tests

Muon	anomalous	magnetic	moment

Lifetime	of	the	neutron

Proton	radius	puzzle

Key	neutrino	parameters

Searches	for	dark	matter

Novel	probes	of	light	dark	sectors

Why	is	there	more	matter	than	antimatter	in	the	universe?	
What	is	dark	matter	made	of?
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Total	number	of	scienQsts:			385	

Faculty:			43									 
Postdoctoral	researchers:			121											 
PhD	Students:			221

Areas	of	experQse	
• Par6cle	and	Astropar6cle	Physics	

• Hadron	and	Nuclear	Physics	

• Laser	Spectroscopy,	Magnetometry	

• Accelerator	Physics	

• Theory	and	Compu6ng

Appointments	since	2013	
• Hadron	and	Nuclear	Theory	

• Par6cle	and	Hadron	Physics	(Exp)	

• LaTce	Gauge	Theory	

• Laser	Spectroscopy	

• Neutrino	Physics	

• Axions	and	Dark	MaCer
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Research	infrastructure	at	JGU
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MAMI	Accelerator TRIGA	Reactor

Mainz	InsUtute	for  
TheoreUcal	Physics

Detector	Laboratory

Helmholtz	Institute	Mainz
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MAMI	Accelerator TRIGA	Reactor

Mainz	InsUtute	for  
TheoreUcal	Physics

Detector	Laboratory

Helmholtz	Institute	Mainz
Precision Physics, 
Fundamental Interactions and 
Structure of Matter (PRISMA+)

CLUSTER OF EXCELLENCE
DRAFT PROPOSAL

MESA	Accelerator

Center	for	Fundamental	Physics	
• Office	and	Laboratory	Building	
• Underground	Experimental	Hall	
• Comple5on	in	2020

Research	infrastructure	at	Mainz

8
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Mainz	Energy-recovery	SuperconducQng	Accelerator

	MESA	Cryo-module	
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P2	—	Parity	violaQon	at	low	energies
LeV-right	asymmetry	in	polarised	ep-scaCering:
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Weak	charge	of	the	proton: Qp
W = 1 � 4 sin2 ✓W
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(tree	level)

MagneQc	spectrometer

Liquid	hydrogen	target
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= 0.15%
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[Becker	et	al.,	arXiv:1802.04759]
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The	MAGIX	spectrometer
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Double	arm	spectrometer

Momentum	resoluQon:		Δp/p	<	10–4
Internal	gas	target

Proton	radius	puzzle:	form	factor	measurements	for Q2 & 10�5 GeV2
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Dark	Maber	@	MESA
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�0
<latexit sha1_base64="K4hNWmsWk2TYmCNU6mvq/k1c4Ls=">AAACH3icdVDNTgIxGOziH+If6tFLIzHxRHaBuJwMiRePmAiYsCvpli40tN217RrJhufwKk/jzXjlYUzsAiZCdJImk5n52q8TxIwqbdszK7exubW9k98t7O0fHB4Vj0/aKkokJi0csUg+BEgRRgVpaaoZeYglQTxgpBOMbjK/80ykopG41+OY+BwNBA0pRtpIvjdAnKNHL5aUk16xZJedmluxHZiRet3NSLXiXLlV6JTtOUpgiWav+OX1I5xwIjRmSKmuY8faT5HUFDMyKXiJIjHCIzQgXUMF4kT56XzpCbwwSh+GkTRHaDhXf0+kiCs15oFJcqSHat3LxD89/ZJdqFaeT7NYEERsbSkd1v2UijjRRODFTmHCoI5gVhbsU0mwZmNDEJbUfAviIZIIa1NpwfT1Uwr8n7QrZce0eVcrNa6XzeXBGTgHl8ABLmiAW9AELYDBE3gFb2BqTa1368P6XERz1nLmFKzAmn0Dmhmkvw==</latexit><latexit sha1_base64="K4hNWmsWk2TYmCNU6mvq/k1c4Ls=">AAACH3icdVDNTgIxGOziH+If6tFLIzHxRHaBuJwMiRePmAiYsCvpli40tN217RrJhufwKk/jzXjlYUzsAiZCdJImk5n52q8TxIwqbdszK7exubW9k98t7O0fHB4Vj0/aKkokJi0csUg+BEgRRgVpaaoZeYglQTxgpBOMbjK/80ykopG41+OY+BwNBA0pRtpIvjdAnKNHL5aUk16xZJedmluxHZiRet3NSLXiXLlV6JTtOUpgiWav+OX1I5xwIjRmSKmuY8faT5HUFDMyKXiJIjHCIzQgXUMF4kT56XzpCbwwSh+GkTRHaDhXf0+kiCs15oFJcqSHat3LxD89/ZJdqFaeT7NYEERsbSkd1v2UijjRRODFTmHCoI5gVhbsU0mwZmNDEJbUfAviIZIIa1NpwfT1Uwr8n7QrZce0eVcrNa6XzeXBGTgHl8ABLmiAW9AELYDBE3gFb2BqTa1368P6XERz1nLmFKzAmn0Dmhmkvw==</latexit><latexit sha1_base64="K4hNWmsWk2TYmCNU6mvq/k1c4Ls=">AAACH3icdVDNTgIxGOziH+If6tFLIzHxRHaBuJwMiRePmAiYsCvpli40tN217RrJhufwKk/jzXjlYUzsAiZCdJImk5n52q8TxIwqbdszK7exubW9k98t7O0fHB4Vj0/aKkokJi0csUg+BEgRRgVpaaoZeYglQTxgpBOMbjK/80ykopG41+OY+BwNBA0pRtpIvjdAnKNHL5aUk16xZJedmluxHZiRet3NSLXiXLlV6JTtOUpgiWav+OX1I5xwIjRmSKmuY8faT5HUFDMyKXiJIjHCIzQgXUMF4kT56XzpCbwwSh+GkTRHaDhXf0+kiCs15oFJcqSHat3LxD89/ZJdqFaeT7NYEERsbSkd1v2UijjRRODFTmHCoI5gVhbsU0mwZmNDEJbUfAviIZIIa1NpwfT1Uwr8n7QrZce0eVcrNa6XzeXBGTgHl8ABLmiAW9AELYDBE3gFb2BqTa1368P6XERz1nLmFKzAmn0Dmhmkvw==</latexit><latexit sha1_base64="K4hNWmsWk2TYmCNU6mvq/k1c4Ls=">AAACH3icdVDNTgIxGOziH+If6tFLIzHxRHaBuJwMiRePmAiYsCvpli40tN217RrJhufwKk/jzXjlYUzsAiZCdJImk5n52q8TxIwqbdszK7exubW9k98t7O0fHB4Vj0/aKkokJi0csUg+BEgRRgVpaaoZeYglQTxgpBOMbjK/80ykopG41+OY+BwNBA0pRtpIvjdAnKNHL5aUk16xZJedmluxHZiRet3NSLXiXLlV6JTtOUpgiWav+OX1I5xwIjRmSKmuY8faT5HUFDMyKXiJIjHCIzQgXUMF4kT56XzpCbwwSh+GkTRHaDhXf0+kiCs15oFJcqSHat3LxD89/ZJdqFaeT7NYEERsbSkd1v2UijjRRODFTmHCoI5gVhbsU0mwZmNDEJbUfAviIZIIa1NpwfT1Uwr8n7QrZce0eVcrNa6XzeXBGTgHl8ABLmiAW9AELYDBE3gFb2BqTa1368P6XERz1nLmFKzAmn0Dmhmkvw==</latexit>

Dark	photon	produc6on	in	
ep	scaCering:
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Dark	Maber	@	MESA

e�
<latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit>

e+
<latexit sha1_base64="ubPIJre6X+5yEqVmokS63TZI8AQ=">AAACFXicdVBLSwMxGMzWV62vqkcvwSIIwrJb+vIiBS8eK9oHtGvJptk2NLtZkqxYlv4Er/bXeBOvnv0xgtl2BVt0IDDMzJd8GTdkVCrL+jQya+sbm1vZ7dzO7t7+Qf7wqCV5JDBpYs646LhIEkYD0lRUMdIJBUG+y0jbHV8nfvuRCEl5cK8mIXF8NAyoRzFSWrojDxf9fMEyq+XiZcmGlmnNkRC7XKlVoJ0qBZCi0c9/9QYcRz4JFGZIyq5thcqJkVAUMzLN9SJJQoTHaEi6mgbIJ9KJ56tO4ZlWBtDjQp9Awbn6eyJGvpQT39VJH6mRXPUS8U9PPSUXyqXn4yTmupytLKW8mhPTIIwUCfBiJy9iUHGYVAQHVBCs2EQThAXV34J4hATCSheZ0339lAL/J62iaVumfVsq1K/S5rLgBJyCc2CDKqiDG9AATYDBEDyDFzAzZsar8Wa8L6IZI505BkswPr4BwJKgBw==</latexit><latexit sha1_base64="ubPIJre6X+5yEqVmokS63TZI8AQ=">AAACFXicdVBLSwMxGMzWV62vqkcvwSIIwrJb+vIiBS8eK9oHtGvJptk2NLtZkqxYlv4Er/bXeBOvnv0xgtl2BVt0IDDMzJd8GTdkVCrL+jQya+sbm1vZ7dzO7t7+Qf7wqCV5JDBpYs646LhIEkYD0lRUMdIJBUG+y0jbHV8nfvuRCEl5cK8mIXF8NAyoRzFSWrojDxf9fMEyq+XiZcmGlmnNkRC7XKlVoJ0qBZCi0c9/9QYcRz4JFGZIyq5thcqJkVAUMzLN9SJJQoTHaEi6mgbIJ9KJ56tO4ZlWBtDjQp9Awbn6eyJGvpQT39VJH6mRXPUS8U9PPSUXyqXn4yTmupytLKW8mhPTIIwUCfBiJy9iUHGYVAQHVBCs2EQThAXV34J4hATCSheZ0339lAL/J62iaVumfVsq1K/S5rLgBJyCc2CDKqiDG9AATYDBEDyDFzAzZsar8Wa8L6IZI505BkswPr4BwJKgBw==</latexit><latexit sha1_base64="ubPIJre6X+5yEqVmokS63TZI8AQ=">AAACFXicdVBLSwMxGMzWV62vqkcvwSIIwrJb+vIiBS8eK9oHtGvJptk2NLtZkqxYlv4Er/bXeBOvnv0xgtl2BVt0IDDMzJd8GTdkVCrL+jQya+sbm1vZ7dzO7t7+Qf7wqCV5JDBpYs646LhIEkYD0lRUMdIJBUG+y0jbHV8nfvuRCEl5cK8mIXF8NAyoRzFSWrojDxf9fMEyq+XiZcmGlmnNkRC7XKlVoJ0qBZCi0c9/9QYcRz4JFGZIyq5thcqJkVAUMzLN9SJJQoTHaEi6mgbIJ9KJ56tO4ZlWBtDjQp9Awbn6eyJGvpQT39VJH6mRXPUS8U9PPSUXyqXn4yTmupytLKW8mhPTIIwUCfBiJy9iUHGYVAQHVBCs2EQThAXV34J4hATCSheZ0339lAL/J62iaVumfVsq1K/S5rLgBJyCc2CDKqiDG9AATYDBEDyDFzAzZsar8Wa8L6IZI505BkswPr4BwJKgBw==</latexit><latexit sha1_base64="ubPIJre6X+5yEqVmokS63TZI8AQ=">AAACFXicdVBLSwMxGMzWV62vqkcvwSIIwrJb+vIiBS8eK9oHtGvJptk2NLtZkqxYlv4Er/bXeBOvnv0xgtl2BVt0IDDMzJd8GTdkVCrL+jQya+sbm1vZ7dzO7t7+Qf7wqCV5JDBpYs646LhIEkYD0lRUMdIJBUG+y0jbHV8nfvuRCEl5cK8mIXF8NAyoRzFSWrojDxf9fMEyq+XiZcmGlmnNkRC7XKlVoJ0qBZCi0c9/9QYcRz4JFGZIyq5thcqJkVAUMzLN9SJJQoTHaEi6mgbIJ9KJ56tO4ZlWBtDjQp9Awbn6eyJGvpQT39VJH6mRXPUS8U9PPSUXyqXn4yTmupytLKW8mhPTIIwUCfBiJy9iUHGYVAQHVBCs2EQThAXV34J4hATCSheZ0339lAL/J62iaVumfVsq1K/S5rLgBJyCc2CDKqiDG9AATYDBEDyDFzAzZsar8Wa8L6IZI505BkswPr4BwJKgBw==</latexit>

e�
<latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit>

e�
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<latexit sha1_base64="K4hNWmsWk2TYmCNU6mvq/k1c4Ls=">AAACH3icdVDNTgIxGOziH+If6tFLIzHxRHaBuJwMiRePmAiYsCvpli40tN217RrJhufwKk/jzXjlYUzsAiZCdJImk5n52q8TxIwqbdszK7exubW9k98t7O0fHB4Vj0/aKkokJi0csUg+BEgRRgVpaaoZeYglQTxgpBOMbjK/80ykopG41+OY+BwNBA0pRtpIvjdAnKNHL5aUk16xZJedmluxHZiRet3NSLXiXLlV6JTtOUpgiWav+OX1I5xwIjRmSKmuY8faT5HUFDMyKXiJIjHCIzQgXUMF4kT56XzpCbwwSh+GkTRHaDhXf0+kiCs15oFJcqSHat3LxD89/ZJdqFaeT7NYEERsbSkd1v2UijjRRODFTmHCoI5gVhbsU0mwZmNDEJbUfAviIZIIa1NpwfT1Uwr8n7QrZce0eVcrNa6XzeXBGTgHl8ABLmiAW9AELYDBE3gFb2BqTa1368P6XERz1nLmFKzAmn0Dmhmkvw==</latexit><latexit sha1_base64="K4hNWmsWk2TYmCNU6mvq/k1c4Ls=">AAACH3icdVDNTgIxGOziH+If6tFLIzHxRHaBuJwMiRePmAiYsCvpli40tN217RrJhufwKk/jzXjlYUzsAiZCdJImk5n52q8TxIwqbdszK7exubW9k98t7O0fHB4Vj0/aKkokJi0csUg+BEgRRgVpaaoZeYglQTxgpBOMbjK/80ykopG41+OY+BwNBA0pRtpIvjdAnKNHL5aUk16xZJedmluxHZiRet3NSLXiXLlV6JTtOUpgiWav+OX1I5xwIjRmSKmuY8faT5HUFDMyKXiJIjHCIzQgXUMF4kT56XzpCbwwSh+GkTRHaDhXf0+kiCs15oFJcqSHat3LxD89/ZJdqFaeT7NYEERsbSkd1v2UijjRRODFTmHCoI5gVhbsU0mwZmNDEJbUfAviIZIIa1NpwfT1Uwr8n7QrZce0eVcrNa6XzeXBGTgHl8ABLmiAW9AELYDBE3gFb2BqTa1368P6XERz1nLmFKzAmn0Dmhmkvw==</latexit><latexit sha1_base64="K4hNWmsWk2TYmCNU6mvq/k1c4Ls=">AAACH3icdVDNTgIxGOziH+If6tFLIzHxRHaBuJwMiRePmAiYsCvpli40tN217RrJhufwKk/jzXjlYUzsAiZCdJImk5n52q8TxIwqbdszK7exubW9k98t7O0fHB4Vj0/aKkokJi0csUg+BEgRRgVpaaoZeYglQTxgpBOMbjK/80ykopG41+OY+BwNBA0pRtpIvjdAnKNHL5aUk16xZJedmluxHZiRet3NSLXiXLlV6JTtOUpgiWav+OX1I5xwIjRmSKmuY8faT5HUFDMyKXiJIjHCIzQgXUMF4kT56XzpCbwwSh+GkTRHaDhXf0+kiCs15oFJcqSHat3LxD89/ZJdqFaeT7NYEERsbSkd1v2UijjRRODFTmHCoI5gVhbsU0mwZmNDEJbUfAviIZIIa1NpwfT1Uwr8n7QrZce0eVcrNa6XzeXBGTgHl8ABLmiAW9AELYDBE3gFb2BqTa1368P6XERz1nLmFKzAmn0Dmhmkvw==</latexit><latexit sha1_base64="K4hNWmsWk2TYmCNU6mvq/k1c4Ls=">AAACH3icdVDNTgIxGOziH+If6tFLIzHxRHaBuJwMiRePmAiYsCvpli40tN217RrJhufwKk/jzXjlYUzsAiZCdJImk5n52q8TxIwqbdszK7exubW9k98t7O0fHB4Vj0/aKkokJi0csUg+BEgRRgVpaaoZeYglQTxgpBOMbjK/80ykopG41+OY+BwNBA0pRtpIvjdAnKNHL5aUk16xZJedmluxHZiRet3NSLXiXLlV6JTtOUpgiWav+OX1I5xwIjRmSKmuY8faT5HUFDMyKXiJIjHCIzQgXUMF4kT56XzpCbwwSh+GkTRHaDhXf0+kiCs15oFJcqSHat3LxD89/ZJdqFaeT7NYEERsbSkd1v2UijjRRODFTmHCoI5gVhbsU0mwZmNDEJbUfAviIZIIa1NpwfT1Uwr8n7QrZce0eVcrNa6XzeXBGTgHl8ABLmiAW9AELYDBE3gFb2BqTa1368P6XERz1nLmFKzAmn0Dmhmkvw==</latexit>

Dark	photon	produc6on	in	
ep	scaCering:
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Dark	Maber	@	MESA

DM

DM

e�
<latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit>

e�
<latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit><latexit sha1_base64="gtfpY1RkG8zVdrcyP5SO+1ZutvU=">AAACFXicdVBLSwMxGMzWV62vqkcvwSJ4cdktfXmRghePFe0D2rVk02wbmt0sSVYsS3+CV/trvIlXz/4YwWy7gi06EBhm5ku+jBsyKpVlfRqZtfWNza3sdm5nd2//IH941JI8Epg0MWdcdFwkCaMBaSqqGOmEgiDfZaTtjq8Tv/1IhKQ8uFeTkDg+GgbUoxgpLd2Rh4t+vmCZ1XLxsmRDy7TmSIhdrtQq0E6VAkjR6Oe/egOOI58ECjMkZde2QuXESCiKGZnmepEkIcJjNCRdTQPkE+nE81Wn8EwrA+hxoU+g4Fz9PREjX8qJ7+qkj9RIrnqJ+KennpIL5dLzcRJzXc5WllJezYlpEEaKBHixkxcxqDhMKoIDKghWbKIJwoLqb0E8QgJhpYvM6b5+SoH/k1bRtC3Tvi0V6ldpc1lwAk7BObBBFdTBDWiAJsBgCJ7BC5gZM+PVeDPeF9GMkc4cgyUYH9/D8KAJ</latexit>

N
<latexit sha1_base64="6hYGM2F+BQErlFDr7tofi4Kd8mc=">AAACE3icdVDLSgMxFM34rPVVdekmWARXZaYtTldScONKWrAPaIeSSW/b0MxkSDJiGfoFbu3XuBO3foAfI5hpK9iiBwKHc85Nbo4fcaa0bX9aG5tb2zu7mb3s/sHh0XHu5LSpRCwpNKjgQrZ9ooCzEBqaaQ7tSAIJfA4tf3yb+q1HkIqJ8EFPIvACMgzZgFGijVS/7+XydsEpu0XbwSmpVNyUlIrOtVvCTsGeI4+WqPVyX92+oHEAoaacKNVx7Eh7CZGaUQ7TbDdWEBE6JkPoGBqSAJSXzBed4kuj9PFASHNCjefq74mEBEpNAt8kA6JHat1LxT89/ZReqFaeT9KY7wu+tpQeVLyEhVGsIaSLnQYxx1rgtCDcZxKo5hNDCJXMfAvTEZGEalNj1vT1Uwr+nzSLBce0WS/nqzfL5jLoHF2gK+QgF1XRHaqhBqII0DN6QTNrZr1ab9b7IrphLWfO0Aqsj296859f</latexit><latexit sha1_base64="6hYGM2F+BQErlFDr7tofi4Kd8mc=">AAACE3icdVDLSgMxFM34rPVVdekmWARXZaYtTldScONKWrAPaIeSSW/b0MxkSDJiGfoFbu3XuBO3foAfI5hpK9iiBwKHc85Nbo4fcaa0bX9aG5tb2zu7mb3s/sHh0XHu5LSpRCwpNKjgQrZ9ooCzEBqaaQ7tSAIJfA4tf3yb+q1HkIqJ8EFPIvACMgzZgFGijVS/7+XydsEpu0XbwSmpVNyUlIrOtVvCTsGeI4+WqPVyX92+oHEAoaacKNVx7Eh7CZGaUQ7TbDdWEBE6JkPoGBqSAJSXzBed4kuj9PFASHNCjefq74mEBEpNAt8kA6JHat1LxT89/ZReqFaeT9KY7wu+tpQeVLyEhVGsIaSLnQYxx1rgtCDcZxKo5hNDCJXMfAvTEZGEalNj1vT1Uwr+nzSLBce0WS/nqzfL5jLoHF2gK+QgF1XRHaqhBqII0DN6QTNrZr1ab9b7IrphLWfO0Aqsj296859f</latexit><latexit sha1_base64="6hYGM2F+BQErlFDr7tofi4Kd8mc=">AAACE3icdVDLSgMxFM34rPVVdekmWARXZaYtTldScONKWrAPaIeSSW/b0MxkSDJiGfoFbu3XuBO3foAfI5hpK9iiBwKHc85Nbo4fcaa0bX9aG5tb2zu7mb3s/sHh0XHu5LSpRCwpNKjgQrZ9ooCzEBqaaQ7tSAIJfA4tf3yb+q1HkIqJ8EFPIvACMgzZgFGijVS/7+XydsEpu0XbwSmpVNyUlIrOtVvCTsGeI4+WqPVyX92+oHEAoaacKNVx7Eh7CZGaUQ7TbDdWEBE6JkPoGBqSAJSXzBed4kuj9PFASHNCjefq74mEBEpNAt8kA6JHat1LxT89/ZReqFaeT9KY7wu+tpQeVLyEhVGsIaSLnQYxx1rgtCDcZxKo5hNDCJXMfAvTEZGEalNj1vT1Uwr+nzSLBce0WS/nqzfL5jLoHF2gK+QgF1XRHaqhBqII0DN6QTNrZr1ab9b7IrphLWfO0Aqsj296859f</latexit><latexit sha1_base64="6hYGM2F+BQErlFDr7tofi4Kd8mc=">AAACE3icdVDLSgMxFM34rPVVdekmWARXZaYtTldScONKWrAPaIeSSW/b0MxkSDJiGfoFbu3XuBO3foAfI5hpK9iiBwKHc85Nbo4fcaa0bX9aG5tb2zu7mb3s/sHh0XHu5LSpRCwpNKjgQrZ9ooCzEBqaaQ7tSAIJfA4tf3yb+q1HkIqJ8EFPIvACMgzZgFGijVS/7+XydsEpu0XbwSmpVNyUlIrOtVvCTsGeI4+WqPVyX92+oHEAoaacKNVx7Eh7CZGaUQ7TbDdWEBE6JkPoGBqSAJSXzBed4kuj9PFASHNCjefq74mEBEpNAt8kA6JHat1LxT89/ZReqFaeT9KY7wu+tpQeVLyEhVGsIaSLnQYxx1rgtCDcZxKo5hNDCJXMfAvTEZGEalNj1vT1Uwr+nzSLBce0WS/nqzfL5jLoHF2gK+QgF1XRHaqhBqII0DN6QTNrZr1ab9b7IrphLWfO0Aqsj296859f</latexit> N
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Dark	photon	produc6on	in	
ep	scaCering:
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Dark	Maber	@	MESA
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Dark	photon	produc6on	in	
ep	scaCering:

Beam-Dump	eXperiment: 
BDX	@	MESA

P2	dumps	1022	electrons/
year

BDX@MESA

10 m
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High-precision	laser	spectroscopy	
on	muonic	atoms	(He,	Li,	Be,	B)
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The	proton	radius	puzzle
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Synergies

Electron	scabering	at	MAGIX	at	very	
low	momentum	transfers

Nuclear	charge	radii	from	scaCering	
off	D,	He

Nuclear	polarisabiliQes	via	nuclear	EFT	
and	dispersion	theory

La;ce	QCD	calcula6ons	of	nucleon	form	
factors
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Project	8	—	absolute	neutrino	mass	
measurement	
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Neutrino	Physics

Measure	cyclotron	radia6on	of	
electrons	in	Tri6um	decay

Mainz/PRISMA+	contribuQon:

Real-6me	interferometric 
readout	system

Atomic	Tri6um	source
Hot atom 
source

Thermal
accommodator

Superconducting
quadrupole

Vacuum chamber

Beam 
line

Baffles

Tri6um	end-point	spectroscopy

Sensi6vity	goal:			mβ	>	0.04	eV
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DUNE/SURF:	Long-baseline	neutrino	facility

18

Neutrino	Physics

Goal:	Detect	CP-viola6ng	phase	in	neutrino	sector
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DUNE/SURF:	Long-baseline	neutrino	facility

18

Neutrino	Physics

Goal:	Detect	CP-viola6ng	phase	in	neutrino	sector

Envisaged THEIA
detector cavern
> 50 kt water-based scintillator

200 m

1.300 km

LBNF facility

ECAL

DUNE 
detector caverns
4 x 10 kt liquid argon

Mainz/PRISMA+	contribuQon:

ECAL	for	near	detector

THEIA	detector 
(liquid	scin6llator)

Nucleon	axial	form	factors
GA(Q2), GP(Q2)
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New	research	group	—	joint	appointment	with	Fermilab
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Research-oriented	training	environment	and	early-career	support

19

Structural	Goals

Mainz	Physics	Academy
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Public	Lecture	series 
“Physik	im	Theater”

20

Outreach	AcQviQes

Exhibi6ons

Training	opportuni6es  
for	high-school	students

Teilchen-Akademie	—	High-school	students

Public	lecture	series:	“Physics	in	the	Theatre”
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Construc6on	of	MESA	Hall	completed	by	end	of	2020
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Outlook	—	Timeline

Construc6on	of	MESA	accelerator:	2021–22

MESA	experiments	MAGIX,	P2:	2023—
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Outlook	—	Timeline

Construc6on	of	MESA	accelerator:	2021–22

MESA	experiments	MAGIX,	P2:	2023—

Budget	cuts	of	25%	imposed	on	all	clusters

Challenge


