2nd Lesson … A3/3

A3. Some combinations with three Quarks
Our world is build of 1st generation particles. 

Your task is to combine up and down quarks into baryons and find out their electric charge. 

	Combination
	Electric charge

	
	

	
	

	
	

	
	


Solution: 

	Combination
	Electric charge

	uuu
	+2

	uud
	+1

	udd
	0

	ddd
	-1


Q1: Which combination belongs to proton and which to neutron?

Solution: p (uud), n (udd)

Additional information: There are two pairs of particles having the same combination, namely (p, (+) and (n, (o).

	Combination
	Electric charge
	N baryons
	( baryons

	uuu
	+2
	
	(++

	uud
	+1
	p
	(+

	udd
	0
	n
	(o

	ddd
	-1
	
	(-


They differ in mass and some other properties. 

For example: m(N) ( 1,0 u and m(() ( 1,3 u 

In the previous exercise you tried to combine quarks of the first generation only. Now let us enlarge our game.

Your task is to combine three quarks to get each Baryon on the list.

Additional information: In exercise B1 we splitted mesons in different groups and labeled them with different names like strange mesons, …and explained the meaning of that names. Let’s do the same with baryons.

In …

	… strange baryons
	is …
	one strange quark.

	… charmed baryons
	
	one charm quark.

	… charmed, strange baryons
	
	one charm and one strange quark.


Can you guess how double strange baryons, bottom and bottom, strange baryons are composed? If not, ask the teacher.

	Baryons
	Particle
	Composition

	Strange 
	(o
	

	
	( +
	

	
	( o
	

	
	( -
	

	Double strange
	( o
	

	
	( -
	

	Charmed
	(c+
	

	
	(c++
	

	
	(c+
	

	
	(co
	

	Charmed, strange
	(c+
	

	
	(co
	

	Bottom
	(bo
	

	Bottom, strange
	(bo
	

	
	(b-
	


Solution:

	Baryons
	Particle
	Hint
	Composition

	Strange 
	(o
	s(
	sud

	
	( +
	s(
	suu

	
	( o
	s(
	sud

	
	( -
	s(
	sdd

	Double strange
	( o
	ss(
	ssu

	
	( -
	ss(
	ssd

	Charmed
	(c+
	c(
	cud

	
	(c++
	c(
	cuu

	
	(c+
	c(
	cud

	
	(co
	c(
	cdd

	Charmed, strange
	(c+
	cs(
	csu

	
	(co
	cs(
	csd

	Bottom
	(bo
	b(
	bud

	Bottom, strange
	(bo
	bs(
	bsu

	
	(b-
	bs(
	bsd


Additional information: We skipped famous (- particle which is composed from three s quarks and (co (ssc).

