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Evaluation and improvement of acceleratior's flatness and symmetry by six sigma capability

and control technology
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Abstract  [Background] Six sigma capability and control technology has been used to analyze the data of
synergistic linear accelerator and evaluate the stability and controlled state. Uniformity of accelerator irradiation field
is an important performance parameter of intensity-modulated radiation therapy (IMRT) with linear accelerator.
[Purpose] This study aims to employ six sigma capability and control technology in IMRT to keep the beam
uniformity stable for a long time. [Methods] X-ray uniformity data were collected and recorded for 9 consecutive
months, once a week. A data record includes four types of parameters: X-direction flatness, X-direction symmetry, Y-
direction flatness and Y-direction symmetry. First of all, the correlation between symmetry and flatness in the X, ¥
direction in the irradiation field of X-ray beam were analyzed. At the same time, a reasonable multiple regression

model was established to search an optimal solution of beam uniformity. Then, the uniformity of accelerator would be
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adjusted to the optimal solution. Finally, the Individual and Moving Range Charts (I-MR) were applied to monitor the

uniformity, and to provide timely warnings when unstable conditions exist. [Results] Through the above

improvements, the uniformity performance is better and stable. The results reflect the instability of beam uniformity.

[Conclusion] This technology can change the quality control of the accelerator from the pattern of passive detection

mode to the active prevention mode.

Key words Linear accelerator, Six sigma capability and control technology, Quality control, Beam uniformity
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