
T2K (Tokai to Kamioka) is the premier experiment planning to measure a key 
parameter governing  νµ → νe  oscillation  using man-made neutrinos	
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Neutrino Physics is a HOT topic 

Super-K	
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Monitor	proton	beam:	Op1cal	Transi1on	Radia1on	
	-		detector	built	by	York	U./	U.Toronto/TRIUMF		
	-		installed	and	commissioned	in	Japan,	08/09	-				

Intense	proton	beam	hiXng	
carbon	produces	pions	->	νµ		

CP	Viola1on	



		

Optical transition radiation is emitted in a “cone” when a charged 
particle crosses  a boundary between  two media  

OTR light is collected and transported through the shielding by a 
system of four parabolic mirrors area to be imaged with a camera 

   

Optical Transition Radiation Detector:   
to monitor the proton beam position at the target	

Use	OTR	to	steer	p	beam	to	
the	centre	of	the	target	



M.	Hartz,	talk	Fermilab	2011	

A.	Marino,	PIC,	2014	

Join	the	beam	line	efforts!		
New	monitors	being	inves1gated		

Reducing	the	uncertain1es	on	the		
Neutrino	flux	measurement	is	crucial		
for	the	oscilla1on	analysis	
	
Use	many	beam	monitors	
-	Informa1on	feeds	to	the	beam	orbit	



Students	and	post-docs	and	engineers	working	on	the	OTR		
whose	families	are	originally	from	all	over	the	world.	Now	in	Canada/US	
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																																												T2K	Collabora1on	-	North	America	
	
USA		
	
Boston	University	(USA)		
Colorado	State	University	(USA)	
Duke	University	(USA)	
Louisiana	State	University	(USA)	
Michigan	State	University	(USA)	
Stony	Brook	University	(USA)	
University	of	California,	Irvine	(USA)	
University	of	Colorado	(USA)	
University	of	Pidsburgh	(USA)	
University	of	Rochester	(USA)		
University	of	Washington	(USA)	
	
CANADA	
	
TRIUMF	(Canada)	
University	of	Bri1sh	Columbia	(Canada	
University	of	Regina	(Canada	
University	of	Toronto	(Canada)	
University	of	Victoria	(Canada)	
University	of	Winnipeg	(Canada)	
York	University	(Canada)	
	
	

Opportuni1es	for	young	graduates	for	study	
abroad!	
	
	IIT-Bombay	students	went	to	J-PARC	to	work	
on	T2K	and	g-2	experiment	
	
-  Fantas1c	learning	experience	on	hardware	

(Wagasci	and	g-2)	

Aeer	gradua1on	they	will	do	their	Ph.Ds	at	
			University	of	Chicago	and		
			Rutgers	University		
	
where	they	will	con1nue	to	collaborate	with	
Japan	through	their	graduate	work	



		

In	the	T2K	oscilla1on	analysis	flux	and	cross	sec1on	(model)	parameters	are	largely	
constrained	by	the	near	detector	(ND280)	measurements		
	
The	largest	systema1c	is	a	non-canceling	uncertainty	related	to	the	cross	sec1on	
model	and	is	caused	by	the	difference	in	the	target	material	between	the	near	
detector	ND280	(hydrocarbon,	CH,	as	the	ac1ve	target)	and	Super-K	(H2O)	
	

Water	Grid	Scin1lla1on	Detector	

T	Ovsiannikova,	IOP	ar1cle	
A.	Minamino,	Presenta1on	at	NuINT	



		

from	the	IIT	students:		
		“We	had	a	very	good	experience	working	
at	J-PARC.	The	work	at	J-PARC	was	very	
helpful	for	gaining	exposure	to	
experimental	HEP	in	general	as	well	as	for	
the	Ph.D.	applica1on”	
	
“The	exchange	program	is	indeed	
wonderful	in	providing	hands-on	experience	
and	we	benefited	a	lot	from	it.”	

Great	opportuni1es	for	students	in	North	america	(US/Canada)	to	be	involved	in	Japanese	
based	neutrino	experiments!	Wealth	of	exci1ng	new	ventures	in	the	works	in	the	next	decade.	


