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5. Decay width, lifetime and Dalitz plots

5.1 Decay width

Differential decay width (rate):
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Three-body decay:
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Remark: Instead of variables E, and E, one
can use variables m,, and m
= invariant mass of palrs @i,
2 2 1
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2| If phase space is
flat in E; then it is
also flat in my

(for A being a scalar, or average over all spin states)

Experimental method to explore behavior of

M;;: Dalitz Analysis
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5.2 Dalitz Plots

Method:

Put every measured decay into a 2-dim,.
(E,,E,) or (m,2,m,?) distribution. A flat
distribution over the allowed region
corresponds to a “flat matrix element”.
Structures in the distribution point to a
varying matrix element
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Dalitz-Plot at Work:
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E M. Staric, HEP 2007 (Manchester)
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Recent discovery of a new exotic particle Z(4430)

arXiv:0708.1790 subm. to PRL

30 [ 6.50 Z (a430)
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6. Unitarity of S-Matrix and optical theorem

From the normalization of an arbitrary state <i ||> =1
one finds the unitarity of the S matrix <ir ir> — <| ‘S+S‘ |> -1
SS"=S8'S=1
S=s"
Where the matrix elements of the adjoint t_gk
operator are defined in the usual way it i
Unitarity

< Conservation of the probability in the scattering process.

What goes in, should also go out !!
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Optical theorem follows from unitarity of the S matrix (Nachtmann):

-1
O1+2 > X) =———=Im(M, (1+2 > 1+ 2)2., )
w(s,m;,m,)
—— I
Total cross section of Transition amplitude for
two interacting particles elastic forward scattering

Flux normalization

w(s,m;,m,) = ((5 —(m, + mz)z)(s —-(m - mz)z))yz
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