Determining Baryon Composition
1.  Baryons consist of three quarks.

2.  If the baryon number is +1, you have QQQ.

3.  If the baryon number is –1, you have 
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.

4.  What is the charge on the baryon?

5.  What combinations of three quark charges (±2/3, ±1/3) will yield the total charge on the baryon?

6.  What does the baryon mass indicate about possible quark combinations?  Total quark mass needs to be smaller, in some cases significantly smaller, than the baryon mass.

7.  A spin of 3/2 will account for a larger mass.
8.  What do the strangeness and charm numbers indicate?

Example:


What is the quark composition of the Σ0?


a.)  The baryon number is +1.  Therefore it consists of three quarks.


b.)  The charge is zero.  To get this total charge, the quarks must have 
charges of +2/3, -1/3, and -1/3 respectively.  The +2/3 quark could be 
up, charm, or top.  The -1/3 quarks could be down, strange, or bottom.


c.)  The mass is 1192 MeV.  This eliminates the more massive charm, 
bottom, and top quarks.  Therefore the +2/3 quark must be up.  The -
1/3 quark could be either down or strange.


d.)  The strangeness is -1.  Therefore one, and only one, strange quark must be included.


e.)  The composition is up, strange, down (usd).

***Exercise adapted from Fermilab Education Office materials.
Baryon Properties
Use the chart of “Quark and Lepton Properties” to determine the quark composition of the following baryons.  A method for determining baryon composition is shown on the following page.
	Quark

Combinations
	Baryon Name
	Symbol
	Charge
	Mass

(MeV)
	Strangeness
	Charm
	Spin
	Baryon Number

	___ ___ ___
	Proton
	p+
	+1
	938
	0
	0
	½
	+1

	___ ___ ___
	Antiproton
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	-1
	938
	0
	0
	½
	-1

	___ ___ ___
	Neutron
	n0
	0
	940
	0
	0
	½
	+1

	___ ___ ___
	Antineutron
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	0
	940
	0
	0
	½
	-1

	___ ___ ___
	Lambda
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	0
	1116
	-1
	0
	½
	+1

	___ ___ ___
	Antilambda
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	0
	1116
	+1
	0
	½
	-1

	___ ___ ___
	Charmed Lambda Plus
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	+1
	2282
	0
	1
	½
	+1

	___ ___ ___
	Sigma Plus
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	+1
	1189
	-1
	0
	½
	+1

	___ ___ ___
	Antisigma Minus
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	-1
	1189
	+1
	0
	½
	-1

	___ ___ ___
	Sigma Zero
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	0
	1192
	-1
	0
	½
	+1

	___ ___ ___
	Antisigma Zero
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	0
	1192
	+1
	0
	½
	-1

	___ ___ ___
	Sigma Minus
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	-1
	1197
	-1
	0
	½
	+1

	___ ___ ___
	Antisigma Plus
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	+1
	1197
	+1
	0
	½
	-1

	___ ___ ___
	Xi Zero
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	0
	1315
	-2
	0
	½
	+1

	___ ___ ___
	Antixi Zero
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	0
	1315
	+2
	0
	½
	-1

	___ ___ ___
	Xi Minus
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	-1
	1321
	-2
	0
	½
	+1

	___ ___ ___
	Antixi Plus
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	+1
	1321
	+2
	0
	½
	-1

	___ ___ ___
	Omega Minus
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	-1
	1672
	-3
	0
	3/2
	+1

	___ ___ ___
	Antiomega Plus
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	+1
	1672
	+3
	0
	3/2
	-1

	___ ___ ___
	Delta zero
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	0
	1237
	0
	0
	3/2
	+1

	___ ___ ___
	Antidelta Zero
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	0
	1237
	0
	0
	3/2
	-1

	___ ___ ___
	Delta Minus
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	-1
	1239
	0
	0
	3/2
	+1

	___ ___ ___
	Delta Plus
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	+1
	1235
	0
	0
	3/2
	+1

	___ ___ ___
	Delta Two Plus
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	+2
	1233
	0
	0
	3/2
	+1

	___ ___ ___
	Sigma Star Plus
	
[image: image24.wmf]*

+

S


	+1
	1382
	-1
	0
	3/2
	+1

	___ ___ ___
	Sigma Star Zero
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	0
	1385
	-1
	0
	3/2
	+1

	___ ___ ___
	Sigma Star Minus
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	-1
	1388
	-1
	0
	3/2
	+1

	___ ___ ___
	Xi Star Minus
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	-1
	1530
	-2
	0
	3/2
	+1

	___ ___ ___
	Xi Star Zero
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	0
	1530
	-2
	0
	3/2
	+1
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