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A	powerful	method	for	visualizing	the	
dynamics	in	three-body	parMcle	systems	



Fermi’s	Golden	Rule	for	3-body	decays	
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Old-style	versus	Modern	style	
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here	symmetries	are	more	obvious		
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Resonance	spin	
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ConstrucMve	interference	
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DestrucMve	interference	
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crossing	resonances	
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D0 →K −π +π 0  from CLEO

		K
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D0 →KSπ
+π−  from Belle
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Invariant	mass	histograms	don’t	give	a	clue	about	the	physics	
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D0 →KSπ
+π−  from Belle
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Dalitz	plot	tells	all!	
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Details	
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pp →K ±π ∓ K 0( )  at rest



Dalitz	plot	symmetries	

		pp→π 0π 0π 0 		at	restonly		Ispin=1	allowed	
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Example:		
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1− →0−0−0−
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Dalitz-plot	boundary	
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Data	rules	out	1+	and	0-	
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simple	non-trival	case:	P!a	R;	R!b	c		
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3-body	decay	P→aR;	R!b+c	
where	P	has	JP=0-	and	a,	b	&	c	are	pions	or	kaons		
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Transform	to	the	R	rest	frame:	

Energy-momentum	
conservaMon	

4-vectors	

mR	not	fixed;		has	a	BW	resonance	form:	
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Fermi’s	Golden	Rule	
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Fermi’s	Golden	Rule	
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Interference	happens	here	
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Aρ 	and	AK* : 	(complex)	coupling	strengths

																									for	D→Kρ 	&	D→K *π

		mρ ,Γρ 	&	mK* ,ΓK* 	⇐ from	PDG	tables

		mπ +π− 	&	mK −π + 		 ⇐ 	measured	quantities

		cosθυ 	&	cosθK 	⇐ 	inferred	from	m
π =π− 	&	mK −π +



Some	Dalitz	Plot	relaMons	

Boundary	corresponds	to	|cos2θ|=1	
P!abc	

mP=0.99	GeV	

mP=1.17GeV	
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quesMons/items	for	discussion	

" 	Check	the	formulae	in	the	preceding	slides	
	--	report	errors	to	me	

" 	Why	only	|JJ3>	=	|10>?	…		why	no		|JJ3>	=	|0±1>?	

JP=0-	 JP=1-	

" 	What	are	these	dark	lines	


