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Module	ProducGon	and	TesGng 
•  Fuji	Hall	TesGng	(~9	days	per	module)	

–  IniGal	tests	and	preparaGons	(~2-3	days)	
•  Cabling	LV/HV/readout/cooling,	etc.	
•  Dark	rate/light	sealing	
•  CommunicaGon/memory	tests	
•  Threshold	scan	
•  Cable	performance/temperatures	
•  Etc.	

–  Two	readouts	with	shared	cosmic	trigger	(~6	days)	
•  Tsukuba	Hall	TesGng	(<4	days	per	module)	

–  Setup	(~1	day)	then	cosmics	(~2	days)	and	laser	(several	hours,	late-
March+)	
•  Comparison	of	PMT/ASIC	hitmaps,	prompt	nHit	with	that	from	Fuji	hall	test	
•  Pre/post	move	to	Tsukuba	and	amongst	modules	

•  2+	shi[ers	at	KEK	many	hours/day,	7	days/week,	+1	for	daily	data	
review 
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Sample	Results 
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•  Cosmic	trigger	at	
3	locaGons	

•  No	broken	joint	
observed 

~	30ns ~	25ns ~	28ns 



Issues	IdenGfied	/	AcGons	Taken 

•  “Fast	feedback”	plots	and	scripts	
–  Immediately	idenGfy	setup	problems	(pulser/HV	off,	ASIC	

reconfiguraGon	needed,	etc.)	
–  Automated	data	transfer/processing/daily	plots	to	monitor	progress	

•  Boardstack/readout	electronics:	
–  70	produced:	2	with	communicaGon	issues	(64	required	for	

installaGon)	
–  Many	transient	configuraGon/readout	complicaGons	(debugging/

resolved	over	Gme)	
•  Cable	tolerances	

–  High	temperature/resistance	
–  Retest/replace	AWG16	→	14	wire	

•  OpGcs	performance	
–  No	catastrophic	“broken	bar”	issues	idenGfied	during	tesGng	and	

transport 
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In-situ	tesGng 
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•  In-situ	tests,	slot-by	slot	just	a[er	installaGon		
–  Cabling	test	
–  	Cooling	and	temperatures	
–  HV	test	(dark	counts	&	currents)	
–  	DAQ	
–  	Interlocks	
–  	OpGcs	integrity	with	laser	
–  	Commissioning	laser	system	itself 



TOP	tomography	with	Gme	from		
MC	simulaGon 
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Photon	Gme	(MC	simulaGon) 



TOP	tomography:	real	data 
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Direct	 Reflected	 

Reality	is	quite	different	from	
the	ideal	MC,	arGficial	structures	
in	read	data	need	to	be	
understood		 



Family	picture 
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CRT	commissioning 
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Without	a	KLM	trigger,	Nagya	group	set	up	a	
scinGllator	coincidence	recycling	the	slider	used	
for	the	slot	installaGon	
Two	modules	(back-to-back)	at	once	
→	0.15	–	0.05	Hz 



CRT	commissioning 
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RotaGon	of	MCPPMT	in	1.5	T	magneGc	field	 
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MCPPMT 

Board	stack 

Rotate 

Two	1.5	mm	thick	
plasGc	rectangle	
shim	were	inserted	
between	the	
enclosure	and	
the	upper	PEEK	
parts	of	the	PMT	
modules	to	prevent	
the	rotaGon 

The	opGcal	contact	
becomes	bad		 



Conclusions 
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•  No	dead	channels	
•  No	major	HV	and	LV	issues	
•  Consistent	behaviour	among	all	the	slots	
•  No	catastrophic	opGcal	damages	during	
transportaGon	and	installaGon	

•  The	FEE	boards	and	the	PMTs	work	as	
expected 

Referring	to	Bryan,	Umberto,	Matsuoka-san’s	talks	 


