
ISAB	–	CERN-RO	meeting,	November	15	–	17	2021	

RoMOEDAL	status	report	
	
		V.	Popa,	for	the	RO-MoEDAL	team	

1	



2	

Overview	

•  MoEDAL	short	reminder	
•  MoEDAL	news	(extensions,	perspectives)	
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“Monopole	and	Exotics	Detection	at	LHC”	

1)  The	main	NTD	array	(low	and	high	threshold,	Z/
β:	CR39	and	MAKROFOL)	

2)  The	Very	High	Charge	Catcher	NTD	array	
3)  The	Monopole	Trapping	Detector	(scanned	at	

the	ETH	Zurich	SQUID)	
4)  The	TimePix	radiation	background	monitor	
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A)  MoEDAL	
We	have	presented	an	Installation	request	to	reinstall	MoEDAL	
to	LHCb		
-	They	have	accepted	it	subject	to	CAD	drawings	in	CATIA	(CERN's	CAD	design	system)	being	
presented.		
-  We	will	submit	a	MoEDAL	Technical	Proposal	as	soon	as	we	have	the	green	light	from	LHCB.	

The	new	MoEDAL	geometry	adapted	to	the	LHCb	–	VELO	evolution,	including	the	PLUME	
(Luminosity	monitor)	deployment.	
	

MoEDAL	News	–	Preparing	for	Run	3	
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MoEDAL	News	–	Preparing	for	Run	3	

The	new	NTD	array	on	top	of	the	VELO	detector	
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Added	MMT’s	bellow	PLUME	



MoEDAL	News	–	Preparing	for	Run	3	

B)	MAPP	(MoEDAL	Apparatus	for	Penetrating	Particles)	
	
We	have	submitted	a	Technical	Proposal	(TP)	for	MAPP:	
-	The	safety	derogation	for	this	detector	that	will	be	deployed	at	Run-3	has	been	approved;	
-	The	LHC	Machine	Committee	has	approved	the	TP;	
-	The	LHCC	will	consider	the	TP	at	the	November	LHCC	meeting.	(this	week)	

The	MAPP	position	changed	from	gallery	UGC1	to	UA83;	previous	simulations	updated	
consequently.	
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MoEDAL	News	–	Preparing	for	Run	3	

We	will	need	to	prepare	a	single	MoU	covering	both	these	efforts.	
	
This	will	be	handled	through	the	MoEDAL	Collaboration	Board.	
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*	Activities	conducted	under	Contract	IFA-CERN	08/2020	
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Dyons	
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Schwinger	mechanism	

This	paper	was	resubmitted	with	some	corrections		
requested	by	the	reviewers.		
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HECO	search	(Run	1)	

The	paper	finalized	in	the	Collaboration,	ready	for	
sumbission	
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-  Daniel	Felea	was	assigned	as	VO	admin	of	vo.moedal.org	(since	the	16th	of	February	2017),	and	elected	
by	the	MoEDAL	Collaboration	Board	as	MoEDAL	Software	Coordinator	(beginning	with	19th	of	October	
2018),	having	specific	activities	and	responsibilities,	in	accordance	with	MoEDAL	By-Laws	:	

	

1.  To	organize	and	chair	regular	software	meetings;	
2.  To	liaise	with	the	Analysis	Coordinator	and	the	Spokesperson	to	ensure	that	MoEDAL	users	have	access	to	

the	software	tools	and	computing	resources	they	need;	
3.  To	maintain	fully	functional	and	up-to-date	versions	of	the	required	software	libraries;	
4.  To	provide	the	software	tools	to	access	computing	resources	necessary	for	analysis	and	simulations;	this	

includes	 maintaining	 software	 functionality	 (Ganga,	 DIRAC)	 necessary	 to	 simulations	 in	 VO	 MoEDAL	
GRID;	

5.  To	provide	up-to-date	user	guides	and	TWiki	pages	to	the	software	and	also	to	the	computing	resources.	
	

Detector	software	development	and	maintenance	
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-  995156	(January	15,	2021)	:	“Status	of	the	Remaining	Software	Issues	–	Photon	Fusion	Simulations”	–	

D.	Felea	
	

-  1037713	(June	03,	2021)	:	At	the	15th	MoEDAL	Collaboration	Meeting	(CERN,	Geneva,	Switzerland)	

“Report	of	the	Software	Coordinators”	(/contributions/4382969)	–	A.	Upreti	and	D.	Felea	
	

-  1050989	(June	18,	2021)	:	“MoEDAL	Software	Updates”	–	D.	Felea	and	A.	Upreti	

-  1075022	(September	10,	2021)	:	“MoEDAL	Software	Updates”	–	D.	Felea	and	A.	Upreti	

-  1079670	(September	24,	2021)	:	“MoEDAL	Software	Updates”	–	A.	Upreti	and	D.	Felea	
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-  1012423	(February	26,	2021)	:“MadGraph5	and	Gauss	v49r17	data	analysis”	–	H.	Brânzaş	

-  1017639	(March	12,	2021)	:	“MadGraph5	Cross	Sections	Update”	–	H.	Brânzaş	

-  1022303	(March	26,	2021)	:	“MadGraph5	Cross	Sections	in	PbPb”	–	H.	Brânzaş	

-  1055380	(July		2,	2021)	:	“MadGraph5	Cross	Sections	in	PbPb	Update”	–	H.	Brânzaş	
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Prospects	of	new	physics	with	MAPP	

The	results	used	in	MAPP	–	Phase	1	Technical	Proposal		



Prospects	of	new	physics	with	MAPP	



The	thermal	scanning	idea		

Thermal	scanning	setup	

-  Thermal	camera:	Optris	PI	400	
-  X	Y	axis:	computer-controlled	movement,	using	

stepper	motors	
-  Z	axis:	manual	adjustment	of	the	focus	distance	
-  Heated	bed	
-  On-going	update:	Peltier	cooling	of	the	bed	



The	thermal	scanning	idea		



Thermal	cycling	

Take	thermal	image	

Bed	heating	

Reached	
desired	
temp	

Take	thermal	image	

Bed	cooling	

Take	thermal	image	

Reached	
desired	
temp	

Move	camera	to	
new	coordinates	

Y	N	 N	 Y	

Repeat	cycle	to	cover	all	the	pad	

•  The	movement	of	the	camera,	heating	and	cooling	to	desired	
temperatures	are	controlled	by	the	computer.	

•  The	camera	is	moved	in	a	S-shaped	pattern	in	the	XY	plane	to	
cover	all	the	surface	of	the	pad:	

	



Thermal	imaging	first	test	runs	

Test	on	prototyping	PCB	bord	
~2mm	distance	between	holes	

Thermal	image	after	heating	
-  Average	temperature:	21.59	C	
-  Temperature	through	a	hole:	28:38	C	
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Future	perspectives	

•  MoEDAL	will	continue	to	take	data	during	Run	3,	at	higher	luminosity	

•  The	MoEDAL	set-up	will	be	modified,	according	the	VELO	upgrades	

•  MAPP	will	start	operating	during	Run	3,	opening	new	fields	of	potential	discoveries	

•  	The	timing	of	all	above	may	be	conditioned	by	the	pandemic	context…	

•  New	MoEDAL	papers	(with	Romanian	contributions)	:	the	dyon	paper	was	
published,	the	Schwinger	monopole	paper	was	resubmitted	after	minor	
improvements,		the	HECO	paper	is	finalised,	the		the	NTD	(high	threshold)	paper	is	
in	finalisation,	the	bim	pipe	paper	and	the	detector	paper	are	in	preparation.	

•  RO	-	MoEDAL	is	going	on	with	an	enlarging	team	(since	last	year	one	senior	scientist	
and	one	PhD	student	joined	us!)	
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Conclusions	

Excepting	some	delays	and	inherent	difficulties	produced	by	the	pandemic	situation,	
both	MoEDAL	and	the	RO-MoEDAL	projects	are	going	well.	
	
The	science	coverage	of	the	Romanian	group	extended	to	new	research	topics.	
	
New	researchers	joined	RO-MoEDAL,	as	envisaged	last	year.	
	
The	study	of	a	possible	“thermal	scanning”	of	NTDs	is	progressing;	the	prototype	is	
functional,	fine	tuning	will	follow.	
	
The	“service	tasks”	are	constantly	executed	and	highly	appreciated	by	the	
Collaboration.	
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