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Goal	for	‘eh’	in	2020:	get	a	red	mark	

S	de	Jong	on	the	2nd	Update	of	the	European	Strategy,	presented	by	F	GianoU	at	FCC	Berlin,	May	29,	2017		
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‘eh’	is	invited	and	expected	to	contribute	to:	1,	2,	3,	6,	7	 DraXs	in	Spring	18.	



Presented		FCC-eh	to	the	FCC	Commi\ee	led	by	Guenter	Dissertori,	29/30.6.17	



Electron-Hadron	Sca\ering	at	the	Energy	Fron>er	–	
A	Higgs	Physics	Facility	Resolving	the	Substructure	of	Ma\er	

1.  Introduc>on:	The	LHC,	Modern	Par>cle	Physics	and	the	Rôle	of	ep/eA	
2.  Physics:	QCD/PDFs,	Higgs,	top,	BSM,	small	x,	eA	at	the	LHeC;		key	items	at		1.9/3.4	TeV	
3.  ERL	electron	beam:	Design,	Components,	Injector,	Dump,	Civil	Engineering	..	
4.  LHeC	Performance:	Collider	Parameters,	Luminosity,	Joint	Opera>on,	Infrastructure..	
5.  Detector:	Machine	Interface	(IR),	Design	and	Performance,	Components,	SoXware	
6.			Installa>on	of	the	Machine	and	Detector	
7.			Summary	

Appendix:	
		-			Status	of	PERLE	and	ERL	Developments	
		-			Cost-Energy	Rela>on	and	Cost	Es>mate	for	LHeC		
		-			Detector	Cost	Es>mate	
		-			Extensions	into	the	HE	LHC	Phase	
		-			Electron-Hadron	Sca\ering	with	the	FCC	(link	to	FCC	CDR)	

Update	of	the	LHeC	CDR*)	and	input	to	EU	strategy,	reference	document	for	FCC-eh	+	HE	LHC		

29.5.2017	

DraX	Table	of	Contents		

*)	arXiv:1206.2913		



Considera>ons	on	the	Choice	of	Ee		
Chosen	60	GeV	and	U(LHeC)=U(LHC)/3	as	a	supposedly	realis>c	first	choice.	

MK,	F	Zimmermann	

Ini>al,	tenta>ve,	rough	scaling	es>mate	of	basic	cost	(tunnel,	linac	(XFEL),	magnets	



Physics	Considera>ons	on	the	Choice	of	Ee		

Hà	bb	(cc):	0.5	(4)%	coupling	uncertainty,	for	1ab-1,	60	GeV,	polarised	
This	becomes	2(15)%	for	0.5ab-1		and	30	GeV:	Under	these	condi@ons		
one	looses	high	H	precision	and	the	ep	portal	to	new	physics	poten@al		
and	the	neutral	current	Higgs	programme	disappears		

SM	Higgs	Couplings	

Heavy	new	objects:	H\	coupling:	17	à	31	%	for	60	à	40	GeV	(M	Kumar)	
Discovery	poten>al	for	anomalous	tqH:	0.5	–	3.2	-22%	precision	for	
60	à	50	à	40	GeV	(H	Sun).	At	40	GeV	the	discovery	poten@al	is	gone.	

New	Higgs+top	Physics		

Low	x	physics:	Satura@on	requires	1%	measurement	of	FL.	That	needs	
y=0.9=1-E’/Ee.	HERA:	big	complica>on:	E’	at	high	y	too	small	for	precision	
(eID,	background,	charge	symmetry):	needs	~twice	Ee	to	be	safe.	

Longitudinal	Structure	Func@on	–	THE	path	to	satura@on	

à 50	GeV	the	programme	stands,		40	GeV	it	looses	BSM,	t,	30	GeV:	precision	gone	
à Keep	the	electron	energy	as	high	as	it	can	be	afforded,	and	not	lower	than	50	GeV								

Tenta@ve	



Acceptance	of	a	750	GeV	Ghost	S	
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Cross	sec>on?	
Couplings?	
Confirma@on!		

G	Azuelos	
U,M.Klein	 In	reducing	the	electron	beam	energy	try	to	keep	the	op@on	to	increase	it	



Considera>ons	on	the	Choice	of	Ee		

Next	and	ongoing	Steps:		
	
new		CE	cos>ng	with	consultant	
	
collec>on	of	complete	cost	informa>on	(early	18)	
	
Cost	the	new	detector	(CDR	was	106	MSF	CORE	cost)	
	
LaUce	study	for	50	GeV	
	
Physics:	put	energy	dependent	studies	cri>cally	together	
	
à	Chapter	on	cost	vs	energy		



Organisa>on	

H,	BSM,	QCD,	low	x,	HI	groups	
Regular	mee>ngs,	strong	links	
See	h\ps://indico.cern.ch/category/1874/		

Next	is	to	agree	on	editor	structure	
and	table	of	contents,	in	in>mate	
contact	with	IAC,	its	referees	and	the	
FCC	coordina>on.				



Referees:	
Stefano	Forte	
Andrew	Hu\on	
Aleandro	Nisa>	
Leonid	Rivkin	
	
Careful	advice	and	
collabora>on	with		
CDR	authors	and	as	
input	for	the		
delibera>ons	of	the	
complete	commi\ee	
chaired	by	Herwig	
Schopper		
eh	with	HL,	HE	LHC+FCC	

O	Bruening	and	M	Klein	ex	officio	



Crucial	Aspects	in	the	Near	Future	
Focus	required	on	most	crucial	ques@ons	and	new	convincing	physics	cases	for	
	
Microscope	eh	–	Joint	ep-pp	Physics	–	Higgs	–	Beyond	SM	–	Nuclear	Physics	
	
Visibility	of	the	LHeC	and	the	FCC-eh	Op@on	and	its	uniqueness	for	HEP	and	DIS	
(inside	the	par@cle	and	nuclear	physics	field	AND	for	the	global	public)	
	
Prepara@ons	of	the	future	transi@on	from	a	study	to	a	Collabora@on	
	
Progress	on	most	crucial	technical	items:	SCRF	and	ERLà	PERLE	and	IR	
	
	
DIS	energy	fron@er	physics	opens	a	new	horizon	for	the	development	of	our	
understanding	of	nature	and	new	prospects	for	our	ins@tu@ons,	CERN	not	the	least.	
Together	this	can	be	made	real	and	this	workshop	shows	why	that	is	worth	it.	
	
Special	thanks	to	CERN	for	its	a\en>on	to	electron-hadron	physics	and	to	à	
		



LHeC	Study	group	and	CDR	authors	[May13]	

You	never	walk	alone	

h\p://lhec.web.cern.ch		collects	‘all’	we	deliver	to	A	Valloni	(grazie)	


