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1. A kinematical method to evaluate synchrotron radiation
2. Emittance calculation using Gaussian fit
3. Confidence interval of functions of fit parameters
4. Synchrotron radiation in a transport line
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So, no, you shouldn't reinvent the wheel. Unless you plan on learning more about wheels, that is.



A kinematical method to evaluate synchrotron radiation



Merits of the kinematical method



Emittance by Gaussian Fit



Confidential interval of functions of fit parameters
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Figure 15.6.5. Relation of the confidence region ellipse ∆χ2 = 1 to quantities computed by singular
value decomposition. The vectors V(i) are unit vectors along the principal axes of the confidence region.
The semi-axes have lengths equal to the reciprocal of the singular values wi. If the axes are all scaled
by some constant factor α, ∆χ2 is scaled by the factor α2.

If you are confused at this point, you may find it helpful to compare Figure
15.6.4 and the accompanying table, considering the case M = 2with ν = 1and
ν = 2. You should be able to verify the following statements: (i) The horizontal
band between C and C ′ contains 99 percent of the probability distribution, so it
is a confidence limit on a2 alone at this level of confidence. (ii) Ditto the band
between B and B ′ at the 90 percent confidence level. (iii) The dashed ellipse,
labeled by∆χ2 = 2.30, contains 68.3 percent of the probability distribution, so it is
a confidence region for a1 and a2 jointly, at this level of confidence.

Confidence Limits from Singular Value Decomposition
When you have obtainedyourχ2 fit by singular value decomposition (§15.4), the

information about the fit’s formal errors comes packaged in a somewhat different, but
generally more convenient, form. The columns of the matrix V are an orthonormal
set of M vectors that are the principal axes of the ∆χ2 = constant ellipsoids.
We denote the columns as V(1) . . .V(M). The lengths of those axes are inversely
proportional to the corresponding singular values w 1 . . . wM ; see Figure 15.6.5. The
boundaries of the ellipsoids are thus given by

∆χ2 = w2
1(V(1) · δa)2 + · · · + w2

M (V(M) · δa)2 (15.6.8)
which is the justification for writing equation (15.4.18) above. Keep in mind that
it is much easier to plot an ellipsoid given a list of its vector principal axes, than
given its matrix quadratic form!

The formula for the covariance matrix [C] in terms of the columns V (i) is

[C] =
M
∑

i=1

1
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V(i) ⊗ V(i) (15.6.9)

or, in components,



Confidential interval of functions of fit parameters (cont’d)



Synchrotron radiation in a transport line


