
DEMPGen Generator	comparison
• Previously	Ting	and	I	were	looking	into	the	DEMP	Generator,	and	try	
to	reproduce	the	neutron	distribution	on	ZDC	for	the	EIC

• We	found	the	neutron	distribution	on	the	EIC	ZDC	(37.5m	from	IP)	is	
about	2	to	3	times	wider	than	the	plots	in	the	EIC	yellow	report	and	
the	EIC	CDR

• We	have	been	trying	to	figure	out	the	reason,	and	also	contacted	one	
of	the	DEMPGen developer	Bill	(Wenliang	Li)
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Slides	from	Ting
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DEMPGen Generator	comparison
• Ting	found	a	document	where	there	is	more	information	from	the	DEMPGen and	EIC	
ZDC
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5	GeV	x	41	GeV

5	GeV	x	
100	GeV

10	GeV	x	
100	GeV

4



5	GeV	x	41	GeV

5	GeV	x	
100	GeV

10	GeV	x	
100	GeV

What	we	got	from	
GEMPGen

+/- 1	deg,	which	is	about	17	mrad

5



5	GeV	x	41	GeV

5	GeV	x	
100	GeV

10	GeV	x	
100	GeV

+/- 0.4	deg,	which	is	about	7	mrad
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DEMPGen Generator	comparison
• At	generator	level	at	least,	the	comparison	is	very	good
• Why	the	EIC	neutron	distribution	on	the	ZDC	is	much	smaller	than	the	generator?
• According	to	Bill,	ZDC	distribution	for	EIC	is	obtain	after	EIC	simulation,	and	the	ZDC	
acceptance	is	largely	limited	by	the	magnet	sizes	in	the	forward	detector	region

About	6~7	mrad	cone
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DEMPGen Generator	comparison

270mm/37500mm	is	about	7mrad
120m	/	37500mm	is	about	3	
mrad,	but	the	generator	give	7	
mrad

8



• Just	given	the	EIC	magnet	acceptance	limitation	is	not	enough	to	
explain	the	difference

• What	else	we	need	to	include	and	consider?
1. Exclusive e	+	p	->	e’	+	n	+	X	(x	and	be	pion	or	kaon)	measurement
2. Need	to	suppress	SIDIS	background,	cut	on	–t	variable,	the	generator	has	–t	

<	0.5	cut.	Neutron	distribution	is	very	different	with	different	cut	on	-t

DEMPGen Generator	comparison
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DEMPGen Result	for	EicC setting

Electron	

Pion	

Neutron	

• 3.5	GeV	electron	beam,	20	GeV	proton	
beam

• Crossing	angle	50mrad
• Neutron	cone	is	about	+/- 2deg	or	35mrad
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What	we	need	to	consider	for	EicC?
• The	ZDC	need	to	be	located	at	the	place	where	the	neutron	cone	is	
completely	outside	of	the	proton	beam	pipe
• Limitation	from	the	magnets,	perhaps	less	limitation	from	EDT,	more	
from	FDT
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