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Overview	

•  Brief introduction to the Recursive Jigsaw 
Reconstruction 

–  potential application to semileptonic B decays 

•  Introduction to GAMBIT  

–  application to constraints on new physics from 
various sources, including flavour 

•  Lattice efforts in Adelaide 

 

 
 
 

2 



Recursive	Jigsaw	Reconstruc2on	technique	
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Using Recursive Jigsaw 
Reconstruction for SL tagged B->Dτν 

•  The technique develops physics sensitive 
discriminants in events with multiple missing final 
state particles. 

•  Been applied at the LHC to various searches for 
new physics, and studies of Higgs (H->WW->lνlν) 

•  We’ve been making the first attempts to look at 
how this may contribute to the semileptonic 
tagged measurements in Belle II – in principle it 
should be easier than at a proton collider, given 
the knowledge of the CM frame. 

•  We start by partitioning our events via a “decay 
tree” (see right) and use this as both an organising 
principle and a method of measuring angular and 
mass difference properties  

•  These variables can provide the added benefit of 
distinguishing SM from other models 
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Applying RJR SL tagged B->Dτν 
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Where “Da” and “Db” correspond to the Xc (D0, D±, D*0, D*±) system.  
The “la” and “lb” are the e± or µ±. 
 

Of course, the tau decays, and will contribute additional missing momentum to the 
signal B.  
 
The idea is to partition this event-by-event, using the recursion principles of the 
jigsaw algorithm (currently work in progress for B decays) 



GAMBIT 
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First 6 papers already submitted! 

Talks lined up with physics working groups in  
collaborations. 
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Lattice 



	QCDSF	collabora2on	(inc	Adelaide):	
focus	on	symmetry	breaking	effects	
with	constant	average	mass	
m	=	mu	+	md	+	ms	

	Many	groups	choose	to	keep	the	strange	
quark	mass	constant.	
	SU(3)	symmetry	breaking	is	not	necessarily	
controlled	

light quark mass 
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•  There	are	two	main	methods	for	genera2ng	b-quarks	on	
the	laPce:	
–  Use	anisotropic	laPces	
–  Use	anisotropic	quark	ac2ons	

•  We	choose	to	modify	the	b-quark	ac2on,	as	genera2ng	new	
laPces	is	computa2onally	expensive.	

•  Focus on SU(3) symmetry breaking effects on B 
mesons by varying the mass of the strange quark	

Making B mesons 

Work of Sophie Hollitt  
with Ross Young and James Zanotti 
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SU(3)	breaking	of	decay	constant	fBq	
	 •  Compare	fB	and	fBs	to	the	“average”	decay	constant	fBx	

=	2fB	+	fBs	as	the	light	and	strange	quark	masses	vary.	
•  Good	agreement	with	FLAG	collabora2on	world	
average:	we	target	reduced	uncertainty	in	calcula2on	
of	fBs/fB	
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What’s	next?	

•  In	the	short	term:	
–  Con2nue	collec2ng	laPce	
measurements	of	fB	and	fBs	for	
different	laPce	spacings	and	laPce	
sizes	to	quan2fy	systema2c	
uncertainty	

•  In	the	long	term:	
– Use	this	framework	for	genera2ng	
b-quarks/B	mesons	to	inves2gate	
other	B-physics	observables	

–  Current	target:	form	factors	of	weak	
B	meson	decays	

–  Sugges2ons	or	ideas	welcome!	

25 



Summary 



Summary	
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We have ongoing studies of: 

  - kinematics variables for event 
 reconstruction methods 

 - global fitting tool - GAMBIT  

 - Lattice QCD  

 

That all have some relation to our 
interest in semitauonic B-decays   



Thanks!	Some	backup	slides	may	follow	
	
p.jackson@adelaide.edu.au	



There’s nothing useful written in this box 



RJR	technique	–	compressed	decays	
from M. Santoni 


