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Purpose: Determi ne t he chara cter ist ics, especially spot size and position , of a
l inac's primary elec tron bea m, r equ ired as input to high - precision Monte Car lo
calculations of the X- ray beam.
Method and Mater ials : A para llel sl it beam spot camera is place d on the block
t ray and a diode (or ient ed with nor mal to flat surface perpendicular to t he
beam) is scanned thr ough the bea m i n ai r. This method permits easily maki ng many
scans to investi gate par amet er depe nden ces. An upper bound to the diode
r esolution i s dete r min ed by partially blocking the beam. Camera slit width is
determined by va ryin g ta rget - diode distance. Measurements are made with/without
f lattening filte rs, usin g di ffer ent tar gets, and versus beam parameters ( sof t -
pots) including stat ic, dyna mic steering. The camera is simulated using Monte
Carlo.
Results: Resolut ion of t he diode is < 0.5 mm FWHM. For 5 Siemens Primus/O nco r
l inacs, FWHMspo t si zes are: 6 MV: cros splane, 0.96 +/ - 0.13 mm; inplane, 1. 29
+/ - 0.13 mm; 18 MV: cros spla ne 0.08 7 +/ - 0.011 mm; inpl ane 1.012 +/ - 0.005 mm
( errors, standar d deviat ion) . In pla ne i s larger than crossplane by 0-- 0.6 mm, 6
MV is larger tha n 18 MV by 0-- 0.4 mm. Broadening from fla ttening filters is less
t han 10%. Steeri ng moves the inp lan e sp ot position by: 18 MV: - 1.8 +/ - 0.1 mm/A
( static steering ); 1.35 +/ - 0.05 mm/A (dynamic); 6 MV: - 7.5 +/ - 1.5 mm/A
( static); 2.3 +/ - 0.1 mm/A (dynamic).
Conclusions: Spot si zes of 5 Sie mens Pr imus/Oncor linacs at 6, 18 MV are in the
r ange 0.7 - - 1.5 mm. The method is ideally suite d for inv estigating paramet er
dependences.
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