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Equipments for QA

. lon chamber(?%&t7) and electrometer(% £ 3*)
. Daily QA device- daily check board

Quality Assurance for Linear Accelerator . Water phantom scanning system

. Barometer(/& 4 3*) and thermometer(i§. & 3*)

. Level("k - i)

. X-ray film scanner(X % #4 %) and
densitometer(#% & )

. Thermoluminescent dosimeters(#: # =& #| & 3*)

¢ and reader(z* i &)

8. Diode detector(= &4 1 # %)
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Equipments for QA Equipments for QA

- ion chamber (5 #4t%x)

9. Solid phantom(# i &4#)- solid water phantom,
acrylic, polystyrene

10. Survey meter(i ¥ &)

11. Neutron detector(® + 1 & %)

12. Area monitor(F ¥ & 4R %)

Equipments for QA Equipments for QA

- Electrometer(® £ 3*)
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Equipments for QA
= Level("k - i&)

SMART L
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Equipments for QA

- Water phantom (-k &48)

Equipments for QA

- Barometer and thermometer (G§ /& 3+)
e i

Equipments for QA

- Solid phantom (7 i 548)

Equipments for QA

- Densitometer (£ & & 3*)

Accelerator Installation
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Preliminary tests

= Testing of presence of radiation (#| & ii%l )

- Testing of door interlocks (45 i 44 % % )

= Testing of proper operation of emergency off
switches (Bf Eie)

= Preliminary calibration of the machine output in
all modes (# & ii%l i)

- Radiation survey (% 5. ¥ i#])

Acceptance Testing
(G TirlR)

Equipment for acceptance testing

= 3-D water phantom scanner with computer
interface (-k A8 Pl3%)

= ion chambers, electrometers (##t%: ~ T £ 3+)
= X-ray films, laser film scanner (X &)

= Precision level (% 3 &)

Acceptance tests

< % REHER 2 R AR mmiu(gantry, collimator

system, table)

o AR E 7k SR(F R, v b1+, dependence on gantry

rotation and gantry angle)

+ it & ¥ {2 (one-day, one-week, moving beam

therapy)

- i 545 ¢ o gh(gantry, collimator, table)
- A E 412 (photons and electrons)

- RIS G R(TEAE - HED)

" i& E‘]’P@ Py L %2 75‘\?

Linac with special modes

« TBI (2 ¥ k3 5):
= maximum MU and dose rate

o TSR & g K isk):
= maximum MU, dose rate and field size interlocks

- Electron
= arc: MU/degree and dose rate

« IMRT (Gg A& 3% 3 5o R )
= MLC and beam control

Commissioning
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Commissioning
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= clinical commissioning report

Quality Assurance

Comprehensive QA team

« FFQAA R & 7

Fapup
Kb }’#ﬂﬁQA
FENE

ﬂ:tﬁ,ﬂﬁ,@,}i% EF
EL } ek QA

FREZR

QA of medical accelerators

i Dosimetry(z] £ )
i Mechanical (# )

i Safety(# )

QA tests and frequency

+ 1393 AAPM recommendations (TG-40) k = = QA=
RS AR I o =

C QAR eI T L A LG Hm § i

© A QAARTLE = b A R AT A
I

Tolerance limits and action levels
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: Daily QA Daily QA
[Dosimetry |

[ X-ray oufpul constaricy T

o %]

[Mechanical |

Localizing lasers Jmm |
Distance indicator {ODI) Tmm |
[Safety |

Door intetlock Funetional
Audiovisual monitor Functional
Daily QA

-k FuEddy 7 F(OD1)
0D1=100cm

Daily QA

- kg uEddy 7 F(OD1)
ODI1=80cm, 120cm

Daily QA
RS ﬁ;;‘ ﬂgﬁqg

© FFFE3%

Daily QA
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Monthly QA

echanical Checks
ight/radiation field coincidence

Gantry/collimator angle indicators

imetry
X-ray output constancy® 2% |
Electron output eonstancy” 2% |
Backup monitor constancy 2%
‘x-ray central axis dosimetry parameter (PDD, TAR) constancy 2%
Electron central axis dosimetry paramefer constancy (PDD] Zmm @ ic depth
x-ray beam flatness constancy 2%
Electron beam flatness constancy 3%
x-ray and elecfron symmetry 3%
Safety Interlocks
Emergency off switches Functional
Wedge, electron cone interlocks Functional

2 mm or 1% on a side®
1 deg

Wedge posifion 2 mm {or 2% change in transmission factor)
Tray position 2 mm

Applicator position 2 mm

Field size indicators 2 mm

Cross-hair centering 2 mm diameter

Treatment couch position indicators 2 mm/1 deg

Latching of wedges, blocking tray Functional

Jaw symmetry* 2 mm

Field light intensity Functional

Monthly QA

# & #¢ 100MU=100cGy

Monthly QA
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Monthly QA

ke

¥

il
i

»F

Monthly QA

C kTR R AT R S
T FFE3% kF T 2% #HA1L13%

Monthly QA
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Monthly QA

C R BE RERTE
- FEEILR

Monthly QA

- BN R B R
7P Ej2mmet j1%mR ¥

Annual QA

Dosimetry

[x-ray/electron output calibration constancy 2% |

Field size dependence of x-ray output constancy 2%

Output factor constancy for electron applicators. 2%

Central axis parameter constancy (PDD, TAR) 2%

[Off-axis factor constancy 2% |

Ti ission factor for all accessories 2%

‘Wedge transmission factor constancy® 2% ‘

[lonitor chamber Tinearity 1% ‘

X-Tay OUTput CONSEancy vs gantry angle 2%

Electron output constancy vs gantry angle 2%

Off-axis factor constancy vs gantry angle 2%

Arc mode Mfrs. specs.
Follow manufacturers test procedures Functional
Mechanical Checks

Collimator rotation isocenter 2 mm diameter
Gantry rotation isocenter 2 mm diameter
Couch rotation isocenter 2 mm diameter
Coineidence of collimetry, gantry, couch axas with isocenter 2 mm diameter
Coincidence of radiation and mechanical isocenter 2 mm diameter
Table top sag 2 mm

YerLal Haven VL Laue 2 mm

Annual QA

1.8 % kst ¢ < Collimator mechanical isocenter
2 EEERF s R ¢ . Gantry mechanical isocenter
s fe k¥ EgE @ o Couch mechanical isocenter
4_ %% ikig gk @ o Collimator radiation isocenter
5_ g B i &4 @ .w Gantry radiation isocenter
6.7 B 15 5+ ¢ . Couch radiation isocenter

1 FEFE IS LB T2mmIL
7% 3 5P % Area monitor
BLipK Ik EE AR hE A

Alignment of vertical travel of couch

FE2%

Annual QA

9.% 2@ (F M~ ?T’.‘%f%i%—f’?f%ﬁ“ #7)
Safety interlock
10. 5 3 B I F] S TR 0 IF 2PN
11,8 F 47+ 2R > F 3 E20p
12,63/ F ¢ wph 2 FRAAE /e md 3 § 8T
B o % B 2%
13.7 £ F|F Rk FFE2P

14,87 B 5 & F+ R 0 F3F 2%
15. 5 plasapirs. U > F 3 B2%R

Exercise

= Films for QA
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Exercise

= Gantry rotation isocenter

= Result

Exercise

Reference material

AAPM Task Group Reports TG21, 35, 40, 45,and
51

Linear Accelerator Acceptance and Commissioning
Jatinder palta, PhD, 45" AAPM Annual Meeting




