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Fig. 1. Schematic diagram of the coordinates in PKRS.
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Fig. 2. Verification of beam pathway of multi-arc mode in axial (a) and coronal plane (b) with using the 2 cm diameter
of collimator. Inserted schematic diagram epresents the plane of film setup and show the beam pathway.
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Fig. 3. The model for determination of plane cross
-point on a given cubics.
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Fig. 4. A: Schematic angular mode  represents the couch and gantry angle for multi-arc beam. B: Schematic angular
mode  represents the couch and gantry angle for trans-multi-arc beam.
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Fig. 5. Typical isodose distributions of multi-arc beams (A) and combined trans-multi-arc beams (B).
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0.0 0 90.0 1000.0 0 0
45.0 14.5 46.9 707.1 183.0 683.0
90.0 90.0 15.0 0 258.8 965.9

135.0 165.5 46.9 -707.1 183.0 683.0
180.0 180.0 90.0 -1000.0 0 0
270.0 270.0 160.0 0 -258.8 -965.9

0.0 0.0 90.0 1000.0 0.0 0.0
45.0 40.9 69.3 707.1 612.4 353.6
90.0 90.0 60.0 0.0 866.1 500.0

135.0 139.1 46.9 -707.1 612.4 353.6
180.0 180.0 90.0 -1000.0 0.0 0.0
270.0 270.0 120.0 0.0 -866.1 -500.0

0.0 0.0 90.0 1000.0 0.0 0.0
45.0 35.2 120.0 707.1 500.0 -500.0
90.0 90.0 135.0 0.0 707.1 -707.1

135.0 144.8 120.0 -707.1 500.0 -500.0
180.0 180.0 90.0 -1000.0 0.0 0.0
270.0 270.0 45.0 0.0 -707.1 -707.1

The sx, sy and sz are elements of source position in mm. CTA represents couch angle and GTA for gantry
angle in trans-multi-arc. CMA represents couch angle and GMA for gantry angle in multi-arc.
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Table 1. Couch and gantry angles of multi-arc were conversed from trans-multi-arc beam angles

Trans-multi-arc Multi-arc Source position

CTA GTA CMA GMA Sx Sy Sz
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0 0.0 0.0 1000.0 0.0 0.0 25.0
45 707.1 0.0 707.1 25.0 0.0 25.0
60 866.0 0.0 500.0 25.0 0.0 14.4
90 1000.0 0.0 0.0 25.0 0.0 0.0

135 707.1 0.0 -707.1 25.0 0.0 -25.0

45 500.0 500.0 707.1 17.7 17.7 25.0
90 707.1 707.1 0.0 25.0 25.0 0.0

135 500.0 500.0 -707.1 17.7 17.7 -25.0

45 0.0 707.1 707.1 0.0 25.0 25.0
90 0.0 1000.0 0.0 0.0 25.0 0.0

135 0.0 707.1 -707.1 0.0 25.0 -25.0

45 -500.0 500.0 707.1 -17.7 17.7 25.0
90 -707.1 707.1 0.0 -25.0 25.0 0.0

135 -500.0 500.0 -707.1 -17.7 17.7 -25.0

90 -1000.0 0.0 0.0 -25.0 0.0 0.0
180 0.0 0.0 -1000.0 0.0 0.0 -25.0

The source position is also determined by equations in text as a couch and gantry angles.
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Table 2. Cross-points on a given cubic surface as a function of couch and gantry angles

Angle Source position Cross-point on a given  cubic surface

Couch GMA Sx Sy Sz Cx Cy Cz
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