
Exercise 1

1. How many charged beam particles enter the chamber? 

2. In what direction is the beam moving (from the bottom to the top or vice versa)? 

3. Are there any knock-on electrons? 

4. What is the direction of the magnetic field? 

5. How many collisions do you see? 

6. How many particles result from each of the collisions? 

7. Identify the charges of these particles. 

8. What is the charge of each of the beam particles (assuming collisions are with protons)? 

9. How many kinks do you see? 

10. How many vees do you see? 

11. How many particles result from the decays? 

12. Identify the charges of the particles from decays. 

13. Consider the main collision/interaction. Which of the charged particles from the collision has the lowest momentum? How do you know? 

Exercise 1: Answers

1. How many charged beam particles enter the chamber? 

15 lines at bottom

2. In what direction is the beam moving?


from the bottom to the top, interactions are down stream

3. Are there any knock-on electrons? 

At least 12 curly spirals

4. What is the direction of the magnetic field? 

Out of page, left hand rule on electron spiral

5. How many collisions do you see? 
One collision, other than electrons – the vee

6. How many particles result from each of the collisions? 
Two tracks are visible, but could the decay down stream come from a neutral particle?

7. Identify the charges of these particles. 

The one on the left is curving slightly and must be positive. The other is moving almost too fast to see a curve, however, comparison with a straight line shows that it is curving very slightly to the left and therefore is negative.

8. What is the charge of each of the beam particles (assuming collisions are with protons)? 
All our examples are with negative kaons, but that could have been determined from conservation of charge in the previous question. The beam particle collided with a proron and made one negative and one positive particle.

9. How many kinks do you see? 

There are no simple kinks, a charged particle decaying into a similarly charged particle and a neutral particle.

10. How many vees do you see? 

There is one vee, a decay of a neutral particle.

11. How many particles result from the decays? 

At least two charged particles. Momentum seems roughly conserved, so there is no obvious sign of a neutral particle.
12. Identify the charges of the particles from decays? 
One must be negative and the other positive to conserve charge. They are curving slightly away from each other, so the one on the left is negative.

13. Consider the main collision/interaction. Which of the charged particles from the collision has the lowest momentum? 

The one on the left, because its path is curving more. 
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Exercise 2

1. How many charged beam particles enter the chamber? 

2. In what direction is the beam moving (from the bottom to the top or vice versa)? 

3. Are there any knock-on electrons? 

4. What is the direction of the magnetic field (assuming the targets are protons)? 

5. How many collisions do you see? 

6. How many particles result from each of the collisions? 

7. Identify the charges of these particles. 

8. What is the charge of the beam particles? 

9. How many kinks do you see? 

10. How many vees do you see? 

11. How many particles result from the decays? 

12. Identify the charges of the particles from decays. 

13. Identify the particle that decays, forming a vee. 

14. Identify the particle that decays, forming a kink. 
Exercise 2 Answers

1. How many charged beam particles enter the chamber? five
2. In what direction is the beam moving?   from the bottom to the top 

3. Are there any knock-on electrons? one
4. What is the direction of the magnetic field (assuming the targets are protons)? 

I don’t know what the assumption is for. If you look at the knock-on electron, you’ll see it curves to the left. By the left hand rule, the field must be out of the page.

5. How many collisions do you see? Just one.

6. How many particles result from each of the collisions? 

There are four tracks and no obvious need for a neutral particle.

7. Identify the charges of these particles. By the curves, +, -, - and +.
8. What is the charge of the beam particles? 

By the slight curve and charge conservation of the collision, they must be negative.

9. How many kinks do you see? There is one, a little down stream from the collision.

10. How many vees do you see? There is one, resulting from the kink decay.

11. How many particles result from the decays? 

The kink produces a charged and a neutral and the vee produces two charged particles.

12. Identify the charges of the particles from decays. 

The kink has negative and neutral and the vee has the negative on the right.

13. Identify the particle that decays, forming a vee. Don’t know. Need to use conservation of strangeness etc. 

14. Identify the particle that decays, forming a kink. Don’t know.
