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§  Charge: 

“The EICUG IR working group’s mission is to provide an interface between the 
machine design / IR design and the physics needs to ensure that the EIC program 
outlined in the White-paper is properly implemented with a broad range of physics 
measurements in particular those requiring forward / backward instrumentation. 
This should include challenging questions related to the measurement of nuclear 
fragments for a variety of processes and associated measured energy / 
momentum range and spacial acceptance. The requirements for the IR design 
should be determined from detailed simulations for proposed processes. In 
addition to specific aspects of the IR design,  the working group should also 
address the scheme for luminosity measurement and its impact on the machine 
element layout. It is strongly  suggested that the new EICUG IR working group 
interface directly with existing efforts at BNL and JLab. The working group will be 
open to all members of the EICUG. It will communicate via a new mailing list and 
organize regular online and in-person meetings that enable broad and active 
participation from within the EICUG as a whole” 

 

The charge and the conveners 

§  Conveners: 
§  Charles Hyde (ODU) 
§  Alexander Kiselev (BNL) 

 

 
§  Christoph Montag (BNL) 
§  Vasiliy Morozov (JLAB) 

 



Luminosity measurement @ an EIC  
Videoconference 02/15/2019 
 
https://indico.bnl.gov/event/5743/ 

 



Techniques

• Van	der	Meer	Scans	
•  Total	Absorp3on	Bremsstrahlung	Calorimeter	at	
0°	

•  Small	angle	(2-10	mrad)	“QED	Compton”			
•  AZ(e,e’	γ)	AZ	

•  Forward	Pair	spectrometer	(thin	convertor):		
γ à	e+e–	
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Challenges

• Absolu3on	Precision	<	2%	
• Rela3ve	Precision	<	1%	
• Polariza3on	dependence	
•  100x	à	1000x	greater	luminosity	than	HERA	
• Valid	for	ep	to	eU	

•  Polarized	p,	d,	3He,	Li	
• Bunch-by-Bunch	measurements	(3me-averaged)	

•  Emiaance	growth	&	polariza3on	can	be	bunch	specific	
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q  EIC a high luminosity machine 1033-34 cm-2 s-1 

Ø  to capitalize on this luminosity one needs  to have as low as possible systematics 
Ø  luminosity measurement as precise as possible δLint ≲ 1% 

à critical for cross section measurements 

Ø most of the measurements we will be systematically limited 
à Dominant systematics for double spin asymmetries 
à  Luminosity Measurement à Relative Luminosity 

 
 
 
•  R needs to be controlled better then ALL~10-4 at low x à RHIC: R ~ 2.-4.x10-4 @ 500 GeV  
•  high precision polarization measurement with small systematics ~1%  
•  flexible spin orientation bunch to bunch 
     Spin patterns combinations, i.e.  
     1: +-+--+-++-+-     2: -+-++-+--+-+    3: ++--++--++--     4: --++--++--++ 
     strongly minimizes systematics due to instabilities with time 
 

q  EIC first collider with polarized lepton and hadron beams 
Ø  luminosity measurement depends on beam polarization 

Ø How big is “a”? Need a theorist to calculate 

q Need overall systematics ≤ 2% (arXiv:1206.6014) 
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Requirements from EIC Physics  

σ Brems . = σ o (1+ aPePp )
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Luminosity Measurement: physics processes 
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eRHIC: IR Design 

q  main emphasis on integrating requirements for hadron beam direction 
Ø  B0Fp: Forward Spectrometer (6 - 20 mrad) 
Ø  Roman pots (Sensitive 1 to 5 mrad) 
Ø  Neutron Detector  (0 to 4 mrad) 

q  B1Re and B2Re: separate BH photons from beam, separate low Q2 electrons from beam 
     and lepton beam from SR-fan 
à  electron and hadron polarimetry at IP-12 

25 mrad crossing angle 



JLEIC Interaction Region Layout 

•  Most recent changes occurred in the ion IR due to redesign for 200 
GeV/c ion momentum 

•  Streamlined updates of GEMC and GEANT4 detector region models 
•  Continued development of an engineering design of the detector region 
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Schematic of Full-Acceptance Detector 

•  50 mrad crossing angle 

•  Forward hadron detection in three stages 
－ Endcap 
－ Small dipole covering angles up to ~2-3° 
－ Far forward, up to ~10 mrad, for particles  

passing through accelerator quads 

•  Low-Q2 tagger 
－ Small-angle electron detection 
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Angelica Drees 
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Future activities  
§  Figure out what is the manpower to do the actual studies 

§  Organize a follow-up videoconference 
§  backgrounds  
§  auxiliary IR detectors 
§  forward acceptance 
§  ... 

§  Look for theory support to do the Lumi calculations 

 


