Homework #1
Due Feb 2

Read Griffiths chapters 4

1. When 7~ are stopped in liquid deuterium, they are captured in an S-wave orbit. From

this orbit can the following reactions occur? How Do DECEZM WIE
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Recall that deuterium is a 17 state, and consider conservation of angular momentum
and parity.

2. The n is a pseudoscalar (JF¢ = 07F) meson with / = 0. Are the following decays
allowed, and if so by what interaction? (Hint: as long as at least one decay occurs by
the Strong or EM interaction, Weak decays will be very heavily suppressed and can be

ignored) oA
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\;;"T;E’ Consider conservation of angular momentum, parity and charge conjugation.
ia,, 3. The p(770) is an I = 1 meson of umk\s,i@ a ®S; state. Why doesn’t the p°
—?
decay to 7070 ? W${-£ /c = (_1)“’5 et el "
see 4. The K*(892) is the S, strange meson,'\_\VhTeE/K/‘* is u§ and K*° is ds. K, K
™ lﬁ&ﬂ (a) By what force does the K* decay? Why? '5‘;'

(b) Determine the branching ratios for the charged and nefitral decays of K* — K,
ie. K*t — Kﬂ,ﬁ-i-’ K* — K+7r0, K* Ko?r@’ and K*9 — K+n—. . LN \,‘[
- x1 '\« \/ .(\(Il'l’v
(c) Why doesn’t K** — K7 occur? 7 jcarl 9 (\_.5
(d) Make an order of magnitude estimate for the branching ratios K* — K+ and
K* — mr. Compare these against the PDG values.

5. The A is the uds baryon. - -



(a) By what force does the A decay? Why?

(b) The two dominant A decay modes are A — pr~ and A — nx®. Assuming the
AI = 1/2 rule holds what are the branching ratios for these two modes?

(c) Compare your answers against the PDG values.

(d) Draw the Feynman diagrams for these two decay modes.
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