
NA64	Annual	Review	

M.	Bona,	M.	Contalbrigo,	L.	Ga;gnon,	G.	Schnell		
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138th	SPSC	Mee;ng,	April	11	2020	



NA64e	Dark	MaKer	Search	
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Appearance	(dump)	experiments	
Visible	far	χ	rescaKering	
	

Disappearance	NA64	approach	
Missing	energy	
	



NA64e	Setup	
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NA64e	Results	
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NA64	Coll.,	PRL	123	(2019)	121801	

(~	1/20	of	the	expected	sta;s;cs	before	LS3)	



NA64e	Projec;ons	
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Visible	Decay	
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The	X	Candidate	
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The	X	Candidate	

11/June/2020	 8	138th	SPSC	Mee;ng	

NA64	Coll.,	PRL	120	(2018)	231802	
NA64	Coll.,	PRL	107	(2020)	071101	

~	8	x	1010	electrons	on	target	

No	signal-like	event	in	signal	box	



Axion	Like	Par;cles	
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NA64	Coll.,	arXiv.	2005.02710	(2020),		
submiKed	to	PRL		



Theory	Publica;ons	
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New	Area	in	H4	
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Wider	range	of	search	for	new	physics	than	foreseen	in	the	proposal	
Collabora;on	with	EN-EA-LE	and	EN-AE-DC	groups	for	maximize	electron	flux		
and	minimize	halo	and	hadron	contamina;on	

Installa;on	expected	to	be	completed	in	2021	when	SPS	will	resume	



New	Area	in	H4	
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New	VHCAL	for	beKer	rejec;on	of		
upstream	e-	hadronic	interac;ons	

SRD	with	higher	
segmenta;on	

Addi;onal	MM,	GEM,	
ST	tracking	sta;ons	



New	Area	in	H4	
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New	ECAL		with	larger	dimension	

New	WCAL	dump	&	veto	
Shorter:	30	X0		

MBPL	spectrometer		
for	e-shower	separa;on	

New	large	area	trackers	

8k	events	with	20%	dead	;me	/	spill		 50k	events	with	<1%	dead	;me	/	spill		



NA64µ
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Signature:	
	
-				Deflected	muon	with	E<80	GeV	
	
-  No	energy	in	the	calorimeters		
						other	than	muon	MIP	



NA64µ Physics	Goals
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g-2	



NA64µ Apparatus	&	Plans
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BMS	
(COMPASS)	

4	x	HCAL	(NA64e)	ECAL,	MM,	GEM	
(NA64e)	

New:																																																					VHCAL																									MBPL	with	20	cm	gap												25	x	8	cm2	MM	
																																																														Trigger	counters																																																											120	x	60	cm2	straw	



NA64µ	Beam		
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NA64µ	Beam	
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Study	by	S.Donskov	&	V.Poliakov	and	HCAL	calibra;on	for	160	GeV	π
Comparison	between	muon	beam	(6	and	9	absorbers)	and	hadron	(π)	beam		

Preliminary	result	

Plan	to	redo	the	measurement	at	NA64µ	loca;on	
Key	quan;ty	for	background	es;ma;on	and	mi;ga;on	



NA64µ	Detector	
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Trigger	study	

Full	simula;on	and	reconstruc;on		
package	developed	in	Geant4	

Event	selec;on	study	



NA64	Plans	&	Priori;es	
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2021:	cover	yet	unexplored	areas	in	light	dark	maKer	and	gauge	boson	X		
											parameter	space			
	
Early	beam:	~2	week	for	NA64_mu	commissioning	in	M2		
																												pilot	run	
	
Summer	2021:		3	weeks	for	NA64_e	commissioning	in	H4	(invisible	mode)		
																												and	accumula;on	of	data	
	
Autumn	2021:		6-7	weeks	for	NA64_e	commissioning	in	H4	(visible	mode)	
																												and	accumulaHon	of	~1011	EOT	
	
2022++:	High	luminosity	setup	completed	with	new	DAQ	
	
2023++:	physics	runs	with	muon	beams	
	
Before	LS3	goal:		5	x	1012	EOT	to	probe	full	parameter	space	for	scalar	and		
																															Majorana	sub-GeV	dark	maKer	models			



NA64	Minutes	
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134th	SPSC	Mee;ng	
The	CommiKee	notes	with	sa;sfac;on	the	analysis	update	of	the	vector	mediator	of	Dark	MaKer		
produc;on	in	the	invisible	decay	mode	based	on	the	full	2016-2018	data	sample	and	the	preliminary		
results	in	the	search	for	a	new	X(16,7)	boson	decaying	to	e+e-	with	the	2017	and	2018	sta;s;cs.		
The	SPSC	is	looking	forward	to	the	publica;on	of	these	results.		
	
135th	SPSC	Mee;ng	
The	SPSC	congratulates	the	NA64	collabora;on	on	the	publica;on	of	its	2016–2018	invisible		
channel	search	results.		
	
136th	SPSC	Mee;ng:	
The	CommiKee	conHnues	reviewing	the	proposal	SPSC-P-359	for	an	experiment	to	search	for		
dark	sector	par;cles	weakly	coupled	to	the	muon	at	the	SPS	by	the	NA64	Collabora;on.		
	

The	SPSC	recommends	the	requested	test	beam	run	in	2021	in	the	M2	beam-line	with	the	goal		
to	commission	the	NA64μ	detector	and	to	probe	for	the	first	;me	the	coupling	strengths	and		
masses	MZμ<200	MeV	that	could	explain	the	muon	(g−2)μ	anomaly.		
	
	

Suggested	minutes	of	the	138th	SPSC	mee;ng:		
	

The	SPSC	congratulates	the	NA64	Collabora;on	on	finalizing	the	analysis	of	the	2016-2018	data		
and	on	the	publica;on	of	the	bounds	on	light	dark-maKer	candidates	and	X	boson.		
	

The	CommiKee	notes	with	pleasure	the	ongoing	efforts	to	op;mize	the	experimental	areas	and		
equipment	upgrades	for	the		runs	with	electrons	at	H4	and	the	pilot	run	with	muons	at	M2	beam	lines.		
	


