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Homewor k Problemsfor Chapter 9

1. Collimator ParametersDeterminethe optimumtaperanglef ~ b/ L, which mini-
mizesthedeflectionby thetaper Eq. (16). As anexample,considerTitanium(A = 1.2
nm),agapg of 1 mm, andbunchlengtho, = 100 xm, andcomputethe valueof the
optimumangle,aswell asthetaperlengthfor abeampiperadiusb = 5 mm.

Rewrite the explicit formulafor thetotal kick, Eq. (17), usingthe optimizedtaper
angle. Then, describethe incomingjitter as Ay = to, (t dimensionless)normalize
the resultingdeflectionangleast’ = §y’/o;, andderive an expressionfor the jitter
amplificationfactor#'/¢. Revealits dependencenthegapsizeg using = oy, /o, =
9?/(eyn) wheren is the numberof o at which the collimation shouldoccur (e, is
theverticalemittanceand the betafunctionat the collimator). Show thatthereis an
optimumgapsizeg for which the deflectionis minimized. Evaluatethis gapsizefor a
Ti spoilerof 1 cmflat length L .

2. BeamDispersion.Conceve a schemeby which the horizontalenegy-positioncor-
relation< z6 > or < 2/6 > in thebunchcanbe measuredHint: onepossibilityis to
usetwo horizontalwire scanners, separatedhy a —I optical transformwith bending
magnetsasin Section3.3 (seeEq. (35), with R, = 2D,, where D, is the nomi-
nal value of the dispersionat the two wires). Assumethat the beamenegy spread
05 =< 62 >1/2 js eitherknown or canbe measuredndependently

Why couldit beimportantto minimize correlationsn the beamdistribution?

1A wire scanneis adevice thatmeasurethehorizontal(or verticalor diagonalloeamsize. It is equipped
with thin filamentsof, e.g., W or C, which are moved in small stepsthroughthe beam. Recordingthe
scatteringateasa functionof wire positionandcorrectingfor thefinite sizeof thewire, onecandetermine
thermsbeamsizeat thewire locationin the directionorthogonalo the wire filament.
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