2nd Lesson … A1/3

A1. Combining quarks and antiquarks into Mesons

Your task is to combine a correct quark and antiquark to get each Meson on the list.

Additional information: Strange mesons contain either one s quark or one anti-s.

Task:

	Mesons
	Particle
	Composition

	
	(+
	

	
	( -
	

	Strange 
	K+
	

	
	K-
	


Solution:

	Mesons
	Particle
	Composition

	
	(+
	u anti-d

	
	( -
	d anti-u

	Strange 
	K+
	u anti-s

	
	K-
	s anti-u


Additional comment: Some neutral mesons are mixtures of states. Others we skipped.

	Mesons
	are mixtures of … states

	(o (o
	(u anti-u) and (d anti-d)

	( (’ ( (
	(u anti-u), (d anti-d) and (s anti-s)


Your task is to combine a correct quark and antiquark to get each Meson on the list.

Additional information: 

	Mesons
	
	

	Light unflavoured
	… are composed of
	1st generation quark and antiquarks

	Strange 
	
	… (one s quark) or (one anti-s)

	Charmed
	
	… (one c quark) or (one anti-c)


Can you guess how charmed-strange mesons or  bottom mesons are composed? 

If not, ask the teacher.

Task:

	Mesons
	Particle
	Composition

	Light unflavoured 
	(+
	

	
	( -
	

	Strange 
	K+
	

	
	K-
	

	Charmed 
	D+
	

	
	D-
	

	Charmed-strange 
	DS+
	

	
	DS-
	

	Bottom
	B+
	

	
	B-
	

	Bottom-charmed
	BC+
	

	
	BC-
	


Solution:

	Mesons
	Particle
	Composition

	Light unflavoured 
	(+
	u anti-d

	
	( -
	d anti-u

	Strange 
	K+
	u anti-s

	
	K-
	s anti-u

	Charmed 
	D+
	c anti-d

	
	D-
	d anti-c

	Charmed-strange 
	DS+
	c anti-s

	
	DS-
	s anti-c

	Bottom
	B+
	u anti-b

	
	B-
	b anti-u

	Bottom-charme
	BC+
	c anti-b

	
	BC-
	b anti-c


Q1: Which mesons are missing?

Hint: Try to find order behind all combinations.

First step to solution:

	u …
	d anti-u
	s anti-u
	c anti-u
	b anti-u

	… anti-d
	
	… anti-d
	… anti-d
	… anti-d

	… anti-s
	… anti-s
	
	… anti-s
	… anti-s

	… anti-c
	… anti-c
	… anti-c
	
	… anti-c

	… anti-b
	… anti-b
	… anti-b
	… anti-b
	


Solution: The missing mesons are (u anti-u),  (d anti-d),  (s anti-s),  (c anti-c) and 

(b anti-b).  

Additional comment: Some neutral mesons are mixtures of states. Others we skipped.

	Mesons
	are mixtures of … states

	(o (o
	(u anti-u) and (d anti-d)

	( (’ ( (
	(u anti-u), (d anti-d) and (s anti-s)














