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Rolf EntJLab 12 GeV

A second generation of Jefferson Lab 12 GeV experiments 
– towards precision spatial and momentum imaging of hadrons

Transverse Spatial Imaging  Transverse Momentum Imaging 
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Rolf EntJLab 12 GeV

A second generation of Jefferson Lab 12 GeV experiments 
– towards precision spatial and momentum imaging of hadrons

* Up to FY17: 12-GeV Upgrade Project ongoing 
* FY16: ongoing program in 

- Hall A: deeply-virtual Compton scattering & p magnetic form factor 
- Hall B < 6 GeV science: heavy photon search & p radius experiment 
- Hall C: Beam line/dump test 
- Hall D: GlueX engineering run 

* FY17: official (DOE) start of 12 GeV science operations 
 (typical lifetime of facility science program ~ 15 years)

Tentative Timeline

Hall A: Ultimate statistical precision for TMD science:  SBS and SoLID 
Hall B: Determining GPDs directly:  Double-Deeply Virtual Compton Scattering 
Hall C: Precision measurements of (deep) exclusive & SIDIS cross sections with γ, π0: 
            Neutral-Particle Spectrometer



Or HenJLab 12 GeV

EMC-SRC correlation
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Tagged structure functions
(1) Perform DIS off forward going nucleon.
(2) Infer its momentum from the recoil partner.

Large Acceptance Detector
(LAD@Hall-C)

Backward Angle Neutron Detector
(BAND@Hall-B)



Carlos Marinas

SuperKEKB and Belle II 

cmarinas@uni-bonn.de 6 

Belle II 

• 40 times larger luminosity than previous Belle 
• 50 ab-1 by 2025 

• High-resolution and large-coverage detector 

Ready for physics run in 2018 

Belle II (KEK)



Hue YeBelle II (KEK)

Belle II early physics program of 
bottomonia spectroscopy

• CP Violation
• CKM matrix elements: Vub, Vcb.
• CPV in charm sector

• Bottomonium spectroscopy
• Unanticipated New Particles

• XYZ hadrons.
• Beyond the SM

• B→ Xsl+l- probe the FCNC
• Lepton flavor violating.
• B→τν, D(*)τν probe the charged 

Higgs.
• Light dark matter particles and dark 

photon 
• ……

Large ϒ(4S, 5S) data sets exist.
ϒ(6S)

B B

Physics at B-factory

� Bellow ϒ(4S): The ϒ(3S) offers greatest access to lower 
bottomonium states, 200fb-1 data set will give significant 
potential

• Study of Kb(1S,2S), hb(1P) and b(n3D1) Studies
• Analyses with converted photons to improve resolution.
• Hadronic/Radiative transitions.

Potential of Belle II early physics on bottomonia

Early Physics: physics program  in the early data taking 
period of Belle II 

Hua.YE (hua.ye@desy.de)

� Above ϒ(5S)
• Charged bottomonium-like states: 𝑍𝑏

±



● Leptonic and semileptonic B decays can be used to probe new physics at tree level and in loops
● Anomalies already observed in data

● The dark photon is proposed in many BSM theories to introduce possible interactions between 
dark matter particles 
● Can explain many anomalies observed in astrophysical if the mass in the few MeV- few GeV 

range

● With 50 ab-1 collected at Belle II experiment one should be able to resolve the observed 
anomalies and measure rare decays with missing energy. In addition one will have a high 
discovery potential in searches for the dark photon.
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Belle II studies of missing energy decays and searches for dark Belle II studies of missing energy decays and searches for dark 

photon productionphoton production
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Prompt/displaced vertex/dark 
matter decays

Gianluca IngugliaBelle II (KEK)



PANDA (FAIR) Marc Pelizeaus

pp annihilation
_

Gluon-rich environment 
Uniqueness of antiproton probe (no other facility 
in the corresponding energy range in the world) 

Versatility of physics program (if coupled 
with universal PANDA detector) addressing 
- hadron spectroscopy 
- nucleon structure 
- hadron interactions

•
•

•

charmonium spectroscopy
timelike e.m. p form factors

pp̄ ! e+e�, µ+µ�

R =
GE

GM

e.g. lineshape of X(3872)

[Hanhart,)PRD76)(2007))034007])



CBM (FAIR)
(Compressed Baryonic Matter)

Claudia Hoehne

high 
 net-baryon 

densities 
Explore & characterize high-baryon density matter
in A+A collisions 
- equation of state
- new forms of matter (quarkyonic, strange, hypernuclei …)
- phase transitions?

FAIR “phase 0” prior to 2022

Install, commission and use CBM detector
components in ongoing physics campaigns:
- BM@N (Dubna)
- HADES at GSI
- STAR at BNL

High precision experiment, high interaction rates,
rare probes!

Complementary to heavy-ion
experiments at LHC

K. Fukushima, T. Hatsuda, 
Rept. Prog. Phys.74, 014001 (2011)



•  In#3#years#of#data#taking#we#expect#1018$

stopped#muons,#to#put#an#upper#limit#on#

##########$<$6$x$10(17$@$90%$C.L$$

March#2014# 1#

! If#signal#is#found,#it#
will#be#proof#of#new#
Physics#and#it#will#
provide#data#
complementar#to#
LHC#and#to#the#other#
CLFV#experiments#

! If#no#signal#is#
found,#it#will#set#
constrains#on#mass#
scale#up#to#
thousands#of#TeV#

!  R&D#phase#is#completed#for#all#the#
subdetectors#

!  Test#beams#of#first#large#scale#prototypes#
are#scheduled#for#this#year##

protons
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Courtesy#A.#de#Gouvea#,#B.#Bernstein,#D.#Hitlin#

Mu2e(UPGRADE$

Mu2e$

The$Mu2e$Experiment$at$Fermilab$

Straw$Tracker:$
P  20k#straw#tubes#
P  #Δp#<#200#keV/c#@#CE#Stopping$Target#

Crystal$Calorimeter:$
P  1300#CsI#crystals#
P  #ΔE/E<10%#@#CE#
P  #Δt#<#0.5#ns#@#CE#

•  Mu2e#will#search#for#the#CLFV#process:#

µ- Al → e- Al   
###########(where#the#resulYng#e#has#an#energy#of#104.96#MeV)#

Mu2e (Fermilab) Luca Morescalchi





• Neutrino	physics	with	emulsion-based	active	neutrino	target	
(μm resolution)	 in	a	magnetic	field.

• Particular	focus	on	identifying	and	distinguish	ντ and	anti-ντ
• High	statistics	never	reached	before(8k	ντ CC	+	4k	anti-ντ CC	)	to:

• Study	ντ and	anti-ντ cross	sections
• Estimate	structure	functions	(F4 and	F5)	from	CC	DIS	of	

neutrino	on	nucleon
• Study	ν-induced	charm	events
• Study	s-quark	content	of	the	nucleon

SHiP- Search	for	Hidden	Particles

• New	experiment	proposed	@	CERN	SPS
• 400	GeV proton	spills	(4	x	1013 p.o.t.)	from	a	dedicated	beam	line	at	the	SPS	accelerator

• Technical	and	Physics	Proposal	submitted	in	April	2015

• Decay	volume	50m	long	equipped	with	
detectors	at	the	far	end	to	explores	Hidden	
Portals searching	for	long-lived	and	very	
weakly	interacting	particles
• Vector	portal	(dark,	hidden,	para-

photons)
• Scalar	portal
• Neutrino	portal

Positive	recommendation	from	CERN	SPS	Committee

Annarita BuonauraSHiP  (CERN)
(Search for Hidden Particles)
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