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Zero-degree workshops 
• HESZ 

• 2013 in Nagoya 
• Workshop on high-energy scattering at zero 

degree 
• 2015/2017 in Nagoya 

• Combined with Forward Physics WS 
• Workshop on forward physics and high-enegy

scattering at zero degrees 
• to be held in 2021 

• Forward Physics WS 
• 2018 in Stony Brook 

• CFNS workshop on forward physics and 
instrumentation from colliders to cosmic rays 

• 2019 (Nov. 18-21) in Guanajuato, Mexico 
• Workshop on forward physics and QCD at the 

LHC, the future Electron Ion Collider and 
cosmic ray physics 

HESZ 2017 

プレゼンター
プレゼンテーションのノート
In the past, we have had several zero-degree workshops with similar interest to this workshop. 
This workshop is a bit smaller than these series, and intend to include more detector discussion. 



Zero-degree physics 
• HERA 

• Leading proton/neutron 
• LHC/RHIC 

• Roman pot and more tracking 
• ZDC: EM+Hadron
• Polarimeters @ RHIC  

• EIC 
• Polarized e+p/d/3He  
• e+A

• Short Range Correlation and EMC effect, … 
• and more physics 

• Hadron spectroscopy, … 

• Cosmic-ray and neutrino reaction  

プレゼンター
プレゼンテーションのノート
In this workshop, we’d like to learn zero-degree physics and wider physics from previous experiment at HERA and discuss future development of more physics at colliders and relation to cosmic-ray and neutrino reaction. 



Zero-degree physics 
• DVCS measurement for access to GPDs to learn about the transverse 

spatial distribution (of gluons) inside the proton
• Spectator neutron and proton tagging in e+d/3He collisions
• Neutron structure as a function of the neutron momentum in the np 

wavefunction of the deuteron
• np pairs in a highly correlated short distance interaction and the EMC 

effect in nuclei dominated by the high-momentum np pairs in nuclei
• Forward neutrons sensitive to the path length of the parton and 

fragmentation of the colliding nucleon along the virtual photon 
direction in the nucleus

• Breakup veto for exclusive processes on nuclei to distinguish between 
coherent (nucleus intact) and incoherent (nucleus decays) diffractive 
scattering

• Separation of beam and target fragments for hadronic kinematic 
reconstruction

• Tagging of very forward-going nuclear isotopes
• Energy flow in very forward region in hadron and e+p/A colliders for 

high-energy cosmic ray/neutrino shower evolution
• Forward and very forward transverse-spin asymmetry measurement
• Application for luminosity monitors and polarimetry



Zero-degree detectors 
• EIC detector requirements and R&D handbook 

+ ZDC (EM+Hadron) 

プレゼンター
プレゼンテーションのノート
Detector proposal phase of the EIC will start sometime soon… 



Zero-degree detectors 
• What are requirements for tagging or vetoing very 

forward particles from 
• Physics 
• Experimental condition
• Technology 

• Calorimeter 
• EM + hadron 
• Neutral particles (neutron, photon, neutral hadrons, …) 

• Roman pot & tracking 
• Proton, … 

• IR design 

• RHIC 
• STAR 
• sPHENIX

• EIC detector proposal 
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