Determining Meson Composition
1.  Mesons consist of a quark and an antiquark (
[image: image1.wmf]QQ

).

2.  What is the charge on the meson?

3.  What combinations of quark and antiquark charges (±2/3, ±1/3) will yield the total charge on the meson?

4.  What does the meson mass indicate about possible quark/antiquark combinations?

5.  What do the strangeness, charm, bottomness, and topness numbers indicate?

Example:


What is the composition of D-?


a.)  It is a meson, so we have QQ.


b.)  The charge is -1.  Therefore the quark/antiquark charges must be 
-1/3 and -2/3.  We must have a quark charge of -1/3 (down, strange, or 
bottom) and an antiquark charge of -2/3 (antiup, anticharm, antitop).


c.)  The mass is 1869 MeV.  This eliminates the bottom and the 
antitop.


d.)  The charm is -1.  This requires the anticharm.


e.)  The strangeness is zero.  This eliminates the strange quark.


f.)  We are left with the down/anticharm (
[image: image2.wmf]dc

) combination for the D-.

Meson Properties

Use the chart of “Quark and Lepton Properties” to determine the quark composition of the following mesons.  A method for determining meson composition is shown on the following page.
	Quark

Combinations
	Meson Name
	Symbol
	Charge
	Mass

(MeV)
	Strangeness
	Charm
	Bottomness
	Topness

	__ __ or __ __
	Pi Zero
	
[image: image3.wmf]0

p


	0
	135
	0
	0
	0
	0

	____ ____
	Pi Minus
	
[image: image4.wmf]p

-


	-1
	140
	0
	0
	0
	0

	____ ____
	Pi Plus
	
[image: image5.wmf]p

+


	+1
	140
	0
	0
	0
	0

	__ __ or __ __
	Rho
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r


	0
	776
	0
	0
	0
	0

	__ __ or __ __
	Eta
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h


	0
	549
	0
	0
	0
	0

	____ ____
	K Zero
	
[image: image8.wmf]0

K


	0
	498
	+1
	0
	0
	0

	____ ____
	Anti K Zero
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K


	0
	498
	-1
	0
	0
	0

	____ ____
	K Plus
	
[image: image10.wmf]+

K


	+1
	494
	+1
	0
	0
	0

	____ ____
	K Minus
	
[image: image11.wmf]-

K


	-1
	494
	-1
	0
	0
	0

	____ ____
	D Zero
	D0
	0
	1865
	0
	+1
	0
	0

	____ ____
	Anti D Zero
	D0
	0
	1865
	0
	-1
	0
	0

	____ ____
	D Plus
	D+
	+1
	1869
	0
	+1
	0
	0

	____ ____
	D Minus
	D-
	-1
	1869
	0
	-1
	0
	0

	____ ____
	F Plus
	F+
	+1
	1971
	+1
	+1
	0
	0

	____ ____
	F Minus
	F-
	-1
	1971
	-1
	-1
	0
	0

	____ ____
	J/Psi
	
[image: image12.wmf]/

J

Y


	0
	3097
	0
	0
	0
	0

	____ ____
	B Zero
	B0
	0
	5274
	0
	0
	+1 
	0

	____ ____
	Anti B Zero
	B0
	0
	5274
	0
	0
	-1
	0

	____ ____
	B Plus
	B+
	+1
	5271
	0
	0
	+1
	0

	____ ____
	B Minus
	B-
	-1
	5271
	0
	0
	-1
	0

	____ ____
	Phi 
	
[image: image13.wmf]f


	0
	1020
	0
	0
	0
	0

	____ ____
	Upsilon
	
[image: image14.wmf]Y


	0
	9460
	0
	0
	0
	0
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