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PART 1 CONFORMANCE WITH HIGHER DOCTORAL DEGREE 

REQUIREMENTS 

1.1 Basis of the Application 

I am a graduate of the University of Wollongong for both my undergraduate and 

postgraduate degrees, BSc(Hons) (1992) and PhD (1998). Also since 1996 until present I 

have held the position of honorary fellow, honorary senior fellow and honorary principal 

fellow through the Department of Engineering Physics (Previously Dept of Physics). As my 

first degree ofBSc (Hons) was finalised in 1992, I satisfy the requirements of rule 12:39 a i) 

and ii) (General Course Rules Handbook - "Admission requirements for Higher Doctoral 

Degrees) for application to the degree of Doctor of Science as a university graduate who is 

"with standing of not less than eight years admission to a first degree at the University of 

Wollongong" 

1.2 Required Information 

In relation to the requirement set out in 12:40, the academic unit associated most closely with 

my academic and research activities is the Department of Engineering Physics and more 

pointedly, the Centre for Medical Radiation Physics. The Centre for Medical Physics was 

inaugurated in 2005 under the direction of Prof Anatoly Rosenfeld. Medical radiation 

physics has been a subspecialty of the University ofWollongong's Physics Department since 

the mid 1980's when Dr Jagdish Mathur, introduced collaborative links with ANSTO 

(Australian Nuclear Science and Technology Organisation) and in 1990 with the newly 

formed ICCC (Illawarra Cancer Care Centre). 

The list of publications required of 12:40 is given in part 2 together with the estimated 

percentage contribution of the authors. In relation to 12:40 d) v), 12 of my early publications 

which are marked with an asterixis (*) were submitted and referenced as part of my original 

PhD in Medical Physics, completed at the University of Wollongong. Copies of publications 

submitted for consideration are presented in part 4 as required by 12:40. An overview that 

demonstrated that the collective works provide an original and significant contribution to 
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knowledge: 12:40 is given in part 3. These publications have been divided into 3 broad 

streams of research and endeavour. Similarly, "evidence that the publications have standing 

as significant and sustained contributions to knowledge" 12:40 is presented throughout 

sections 3.2, 3.3 and 3.4 and in the form of summaries in subsections 3.2.1, 3.3.1 and 3.4.1. 

This is given together with a final summary (section 3.5) of the publications impact, journal 

citation indexes, citations and h-index. 
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PART 2 LIST OF PUBLICATIONS FORMING THE BASIS OF THE 

APPLICA TION 

2.1 Clinical Radiotherapy Physics 

1.$ Butson M., Wong T., Kron T., Mathur 1., Clubb B., Metcalfe P. (1994) Surface doses from 
combined electron/photon fields in radiotherapy. Aust. Phys. Eng. Sci. Med. 17(1): 14 - 22. 

70/5/5/5/5/10 
(Percentage contribution of authors) 

2.$ Butson M., Mathur 1., Metcalfe P. (1995) Dose characteristics of a therapax 300kVp 
orthovoltage machine. Aust. Phys. Eng. Sci. Med. 18(4): 133-138. 

80/10/10 

3.$ Butson M., Rosenfeld A. , Mathur 1., Carolan M., Wong T., Metcalfe P. (1996) A new 
radiotherapy surface dose detector : the MOSFET. Med. Phys. 23(5): 655-658 . 

60/20/5/5/5/5 

4. $ Butson M., Mathur J., Metcalfe P. (1996) Radiochromic film as a radiotherapy surface dose 
detector. Phys. Med. BioI. 41(6): \073-\078. 

85/5/10 

5.$ Butson M., Wong T., Law A., Law M., Mathur J., Metcalfe P. (1996) Magnetic repulsion of 
linear accelerator contaminates. Med. Phys. 23(6): 953-955. 

70/5/5/5/5/10 

6.$ Butson M., Mathur J., Perez M., Metcalfe P. (1996) 6MV X-ray Dose in the build up region: 
empirical model and the incident angle effect. Aust. Phys. Eng. Sci. Med. 19(2): 74-82. 

80/5/5/10 

7. $ Butson M., Mathur J., Metcalfe P. (1996) An analytical representation of equivalent square 
field size in relation to surface dose. Aust. Phys. Eng. Sci. Med. 19(3): 194-196. 

85/5/10 

8. Hunt F, Butson M, (1996). Effect of Beam Incident Angle on Breast Surface Dose. The 
Radiographer no.43 pg 13-17 1996. 50/50 

9 . Kron T, Butson M, Hunt F, Denham J, (1996). "TLD Extrapolation for skin dose 
determination in vivo" , Radiotherapy and Oncology 41 (1996) pg 119-123 

50/30/10/1 0 

10. $ Butson M., Mathur J., Metcalfe P. (1997) Skin dose from radiotherapy X-ray beams: The 
influence of energy. Aust. Rad. 41, 58-60. 

85/5/10 

II. $ Butson M., Mathur J., Metcalfe P. (1996) Effect of block trays on skin dose in radiotherapy. 
Aust. Phys. Eng. Sci. Med. 19(4): 248-251. 

85/5/10 

12.* Butson M., Yu P., Carolan M., Kan M., Metcalfe P. (1997) Skin dose reduction by a 
clinically viable magnetic deflector. Aust. Phys. Eng. Sci. Med. 20(2): 107-111. 

75/5/5/5/10 



8 

13. Butson M., Yu P. (1998) Comments on "Quantitative evaluation of radiochromic film 
response for two-dimensional dosimetry" [Med. Phys. 24, 223-231 (1997)]. Med. Phys. 25(5):793. 

80/20 

14. Butson M., Yu P., Cheung T., Carolan M., Quach K., Arnold A., Metcalfe P. (1999) 
Dosimetry of blood irradiation with radiochromic film. Transfusion Medicine 9, 1-4. 

60/5/5/10/5/5/5 

15. Quach K., Butson M., Metcalfe P. (1999) Comparison of effective source-surface distances 
for electron beams derived from measurements made under different scatter conditions. Aust. Phys. Eng. 
Sci. Med. 22, 99-103. 

80/10/10 

16. Butson M, Elferink R, Cheung T, Yu PK, Stokes M, Quach KY, Metcalfe P. (2000) 
Verification of lung dose in an anthropomorphic phantom calculated by the collapsed cone convolution 
Phys Med Bioi 45(11):NI43-9 method. 

65/10/5/5/5/5/5 

17. Quach KY, Morales J, Butson M, Rosenfeld AB, Metcalfe PE (2000) Measurement of 
radiotherapy x-ray skin dose on a chest wall phantom. Med Phys 27(7): 1676-80 

50/5/20/5/20 

18. Duggan L, Butson M, Howlett S, Denham J, Kron T, Verification of the dose distribution for 
192Ir mould treatments using radiochromic film and LiF:Mg,Cu,P TLDs. Australas Phys Eng Sci Med 
2000 Mar;23(l):15-20 

60/10/10/10/10 

19. Butson M, Cheung T, Yu PK, Metcalfe PE. (2000) Assessment of large single-fraction, low-
energy X-ray dose with radiochromic film. Int J Radiat On col BioI Phys 46(4): I 071-5 

70/10/10/10 

20. Cheung T, Butson M, Yu P, Validation of blood product irradiation doses Phys Med BioI. 
200 I Oct;46( I 0):N241-4. 40/40/20 

21. Cheung T, Butson M, Yu P, Evaluation of build up dose from 6MV x-rays under pelvic and 
abdominal patient immobilization devices. Radiation Measurements April 2002 

40/40/20 

22. Chapman A, Butson M, Quach K, Rozenfeld A, Metcalfe P, 2002 Verification of CT 
number to density conversion for a simulator-T attachment Australas Phys Eng Sci Med. 2002 
Jul;25(2):78-80. 50/1011 011 0/20 

23. Butson M, Cheung T, Yu P, Metcalfe P (2002) Measurement of skin dose variations 
produced by a silicon based protective dressing in radiotherapy. Phys Med BioI 47(6) June 
2002 . 75/10/10/5 

24. Cheung T, Butson M, Yu PK. Multilayer Gafchromic film detectors for breast skin dose 
determination in vivo. Phys Med BioI 200221 ;47(2):N31-7 
24. 40/40/20 

25. Butson M, Cheung T, Yu PK, Webb B.Variations in skin dose associated with linac bed 
material at 6 MV x-ray energy. Phys Med BioI 2002 7;47(1):N25-30 

80/5/5/10 
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26. Butson M, Peter K. N. Yu, Tsang Cheung, Rounded end Multi-leaf penumbral measurements 
with radiochromic film 2003, Physics in Medicine and Biology, 48, N247-252. 

85/10/5 

27. Yu, K.N., Cheung, T., Butson M "Prostate dosimetry in an anthropomorphic phantom", 2004, 
Australasian Physical & Engineering Sciences in Medicine, accepted for publication. 

40/40/20 

28. P Tangboonduangjit, P Metcalfe, Butson M, K Y Quach and A Rosenfeld, Matchline 
dosimetry in step and shoot IMRT fields: a film study 2004 Phys. Med. BioI. 49 N287-N292 

70/10/5/5/10 

29. Cheung, T., Butson, M.J., Yu, K.N., "Independence of calibration curves for EBT 
Gafchromic films of the size of high-energy x-ray fields", 2006, Applied Radiation and Isotopes, 64, 
1027-1030. 40/40/20 

30. Cheu% T., Butson, M.J., Yu, K.N., "Measurement of high energy x-ray beam penumbra 
with Gafchromic EBT radiochromic film", Medical Physics, in press. 

40/40/20 

3]. Price S, Williams M, Butson M, Metcalfe P. Comparison of skin dose between conventional 
radiotherapy and IMRT. Australas Phys Eng Sci Med. 2006 Sep;29(3):272-7. 

40/20/20/20 

32. Currie M, Bailey M, Butson M. Verification of nose irradiation using orthovoltage x-ray 
beams. Australas Phys Eng Sci Med. 2007 Jun;30(2): 105-10. 

60/20/20 

33 . Butson MJ, Cheung T, Yu PK. MegavoJtage x-ray skin dose variation with an angle using 
grid carbon fibre couch tops. Phys Med BioI. 2007 Oct 21 ;52(20):N485-92. Epub 2007 Oct 1 

80/10/10 

34. Butson MJ, Cheung T, Yu PK. Measurement of dose reductions for superficial x-rays 
backscattered from bone interfaces. Phys Med BioI. 2008 Sep 7;53(l7):N329-36. Epub 2008 Aug II. 

80/10/10 

35 . Butson MJ, Cheung T, Yu PK, Price S, Bailey M. Measurement of radiotherapy superficial 
X-ray dose under eye shields with radiochromic film . Phys Med. 2008 Mar;24(1):29-33. Epub 2007 Dec 
26. 70/10/10/5/5 

36. Butson, MJ., Cheung, T., Yu, P.K.N. Solid water phantom heat conduction: Heating and 
cooling rates Journal of Medical, Physics Volume 33, Issue I, 1 January 2008, Pages 24-28 

80/10/10 

37. Butson M J , Tsang Cheung, Peter K. N. Yu Radiochromic film for verification of 
superficial x-ray backscatter factors, Australas Phys Eng Sci Med Accepted Sep 2007-11-12 

80/10/10 
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38. Butson MJ, Cheung T, Yu PK. Measuring energy response for RTQA radiochromic film to 
improve quality assurance procedures Australas Phys Eng Sci Med. 2008 Sep;31 (3):203-6. 

80/10110 
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2.2 Radiochromic film dosimetry for medical applications 

l. * Butson M., Yu P., Metcalfe P. (1998) Effects of read-out light sources and ambient light on 
radiochromic film. Phys. Med. BioI. 43(8): 2407-12. 

80/10/10 

2. * Butson M. , Yu P., Metcalfe P. (1998) Measurement of off-axis and peripheral skin dose 
using radiochromic film. Phys. Med. BioI. 43(9): 2647-50. 

80/10/10 

3. Butson M, Peter Yu, Peter Metcalfe (1999) Extrapolated surface dose measurements with 
radiochromic film Med Phys 26(3) 485-488. 

80/10110 

4. Butson M, Cheung T, Yu P. Radiochromic film dosimetry in water phantoms. Phys Med BioI 
46 N27-31 2001 80/10110 

5. Cheung T, Butson M, Yu P , Evaluation of a fluorescent light densitometer for radiochromic 
film analysis, Radiation Measurements, Volume 35, Issue 1,2001, Pages 13-16 

40/40/20 

6. Cheung T, Butson M, Yu P Use of multiple layers of Gafchromic film to increase sensitivity 
Phys Med BioI. 2001 Oct;46(I0):N235-40. 

40/40/20 

7. Suchowerska N, Hoban P, Butson M, Davison A, Metcalfe P. (2001) Directional dependence 
in film dosimetry: radiographic and radiochromic film. Phys Med Bioi 46(5): 1391-7 

60/10/10/10/10 

8. Butson M, Cheung T, Yu P Spatial resolution of a stacked radiochromic film dosimeter 
Radiother Oncol2001 Nov;6I(2):211-3 

80/10/10 

9. Cheung, T., Butson M., Yu, K.N., "Use of a blood glucose meter for radiochromic film 
analysis in blood irradiation", 2002, Physics in Medicine and Biology, 47, N259-263. 

40/40/20 

10. Cheung, T., Butson M., Yu, K.N., Metcalfe, P., "Effects of water light absorption properties 
of a radiographic film", 2002, Physics in Medicine and Biology, 47, 279-284. 

40/40/10/10 
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II. Butson M., Cheung, T., Yu, K.N., "Corresponding dose response of radiographic film with 
layered Gafchromic film", 2002, Physics in Medicine and Biology, 47, N285-N289. 

80/10/10 

12. Butson M., Yu, K.N., Cheung, T., Metcalfe, P., "High sensitivity radiochromic film dose 
comparisons", 2002, Physics in Medicine and Biology, 47, N291-N295 

80/10/5/5 

13. Butson M, Peter K. N. Yu, Tsang Cheung, Dean Inwood, Polarization effects on a high 
sensitivity radiochromic film 2003, Physics in Medicine and Biology, 48, N207-211. 

80110/5/5 

14. Butson M, Yu, K.N., Cheung, T., Metcalfe, P.E., Radiochromic film for Medical Radiation 
Dosimetry, 2003, Materials Science & Engineering R: Reports, 41, 61-120. 

85/5/5/5 

IS. Butson M., Cheung, T., Yu, K.N., "Visible absorption properties of radiation exposed XR 
type T radiochromic film", 2004, Physics in Medicine and Biology, 49, N347-35I. 

80/10/10 

16. Cheung, T., Butson M., Yu, K.N., "Experimental energy response verification of XR type T 
radiochromic film", 2004, Physics in Medicine and Biology, 49, N371-N376. 

40/40/20 

17. Butson M Cheung, T., Yu, K.N., "Absorption spectra analysis of exposed FWT-60 
radiochromic film", 2004, Physics in Medicine and Biology, 49, N377-N381. 

80/10/10 

18. Butson M., Cheung, T., Yu, K.N., "Radiochromic film: the new x-ray dosimetry and imaging 
tool", 2004, Australasian Physical & Engineering Sciences in Medicine, 27, 230. 

80/10/10 

19. Cheung, T., Butson M., Yu, K.N., "Reflection spectrometry analysis of irradiated 
GAFCHROMIC XR type R radiochromic films", 2005, Applied Radiation and Isotopes, 63, 127-129. 

40/40/20 

20. Butson, M.J., Cheung, T., Yu, K.N., "Absorption spectra variations of EBT radiochromic film 
from radiation exposure", 2005, Physics in Medicine and Biology, 50, N 135-N 140. 

80/10/10 
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21. Butson, MJ., Cheung, T., Yu, K.N., "XR type R radiochromic film x-ray energy response", 
2005, Physics in Medicine and Biology, 50, NI95-NI99. 

80/10/10 

22. Butson, MJ., Cheung, T., Yu, K.N., "Fluorescent light effects on FWT-60 radiochromic 
film", 2005, Physics in Medicine and Biology, 50, N209-N213. 

70/15/15 

23. Cheung, T., Butson, MJ., Yu, K.N., "Post irradiation coloration of Gafchromic EBT 
radiochromic film", 2005, Physics in Medicine and Biology, 50, N281-N285. 

40/40/20 

24. Cheung, T., Yu, K.N., Butson, MJ., "Measurements of centi-Gray x-ray dose levels with 
radiochromic film" 2005, IEEE Transactions on Nuclear Science, accepted for publication. 

50/30/20 

25. Butson M, Cheung T, Yu P, Weak energy dependence of EBT Gafchromic film dose 
response in the 50kVp-1 OMVp x-ray range. Accepted Appl Radiat Isotopes July 05 . 

85/10/5 

26. Butson, MJ., Cheung, T., Yu, K.N., "Absorption spectra of irradiated XRCT Radiochromic 
film", 2006, Physics in Medicine and Biology, 51, 3099-3103. 

80/10/10 

27. Butson MJ, Cheung T, Yu PK. Measurement of energy dependence for XRCT radiochromic 
film. Med Phys. 2006 Aug;33(8):2923 -5. 

85/10/5 

28. Butson MJ, Cheung T, Yu PK. Scanning orientation effects on Gafchromic EBT film 
dosimetry. Australas Phys Eng Sci Med. 2006 Sep;29(3):281-4. 

85/5/10 

29. Yu PK, Butson M, Cheung T. Does mechanical pressure on radiochromic film affect optical 
absorption and dosimetry? Australas Phys Eng Sci Med. 2006 Sep;29(3):285-7. 

40/40120 

30. Butson MJ, Cheung T, Yu PK. Visible absorption spectra of radiation exposed SIRAD 
dosimeters . Phys Med BioI. 2006 Dec 7;51(23):N417-21. Epub 2006 Nov 8. 

80/10/10 



14 

3l. Cheung T, Butson MJ, Yu PK. X-Ray energy dependence of the dose response of SIRAD 
radiation dosimeters. Appl Radiat Isot. 2007 Jul;65(7):814-7. Epub 2007 Feb 27. 

40/40/20 

32. Butson MJ, Cheung T, Yu PKN, Alnawaf H.,DOSE RESPONSE OF I RRADI A TED XRCT 
RADIOCHROMIC FILM" Iranian Journal of Nuclear science, Iranian Journal of Science & 
Technology, Transaction A, Vol. 32, No. A3, 161-165 

60/10/10/20 

33. Butson, MJ., Cheung, T., Yu, P.K.N., "Evaluation of the magnitude ofEBT Gafchromic film 
polarization effects", 2009, Australasian Physical and Engineering Sciences in Medicine, 32,21-25. 

80/10/10 

34. Alnawaf, H., Butson, M.J., Cheung, T., Yu, P.K.N., 2009. Scanning orientation and 
polarization effects for XRQA Radiochromic film. Physica Medica (in press) 

40/40/10/10 

35. Butson, MJ., Cheung, T., Yu, P.K.N., Alnawaf H, 2009. Dose and absorption spectra 
response of EBT2 Gafchromic film to high energy x-rays. Australasian Physical and Engineering Sciences 
in Medicine (in press) 50/10110/30 

36. Alnawaf, H., Cheung, T., Butson, MJ., Yu, P.K.N., 2009. Absorption spectra response of 
XR-QA Radiochromic film to x-ray radiation. Radiation Measurements, doi: 
10. 1 016/j .radmeas.2009. 10.058 (in press) 

5011 0/30/1 0 

37. Martin J Butson (1,2,3), Tsang Cheung (1), Peter K. N. Yu (1), Hani Alwanaf Scanner 
Uniformity Improvements for Radiochromic Film Analysis with Matt Reflectance Backing. Submitted to Phys 
Med Bioi Dec 2009. 70/10/10/10 

38 . Martin J Butson (l ,2,3),Peter K. N. Yu (1), Tsang Cheung (I), Hani Alnawaf (3), Energy 
response of the new EBT2 Radiochromic film to x-ray radiation Accepted by Radiation Measurements Feb 
2010. 60/10/10/20 
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2.3 Radiation Dosimetry of x-ray electron and ultraviolet beams 

1. Kron T., Butson M., Wong T., Metcalfe P. (1993) Readout of TLD dosimetry chips using a 
contact panchet heater. Aust. Phys. Eng. Sci. Med. 16(3): 137-142. 

50/3011 011 0 

2. Carolan M., Butson M., Herrmann K., Mathur 1., Metcalfe P. (1997) Conversion of an 
infrared densitometer for radiochromic film analysis. Austr. Phys. Eng. Sci. Med. 20(3):183-5. 

50/30/10/10 

3. Butson M., Yu P., Metcalfe P. (1998) Incident contamination lepton doses measured using 
radiochromic film in radiotherapy. Radiat. Meas. 29 605-609. 

80/10/10 

4. Kron T, Duggan L, Smith J, Rosenfeld A, Butson M, Kaplan G, Howlett S, Hyodo J. (1998) 
Dose response of various radiation detectors to synchrotron radiation. Phys Med BioI. 43 3235-3259 

30110110110110110110110 

5. Butson M., Cheung T.,Yu P., Metcalfe P. (2000) Evaluation of a radiotherapy electron 
contamination deflecting system. Radiat. Meas. 32 10 I-I 04. 

70/10110110 

6 . Butson M., Cheung T., Yu P., Carolan M., Metcalfe P. (2000) Simulation and measurement 
of air generated electron contamination in radiotherapy. Radiat. Meas. 32 105-111. 

70/5/511515 

7. Butson M., Cheung T., Yu P., Carolan M., Metcalfe P. (2000) Effects on skin dose from 
unwanted air gaps under bolus in photon beam radiotherapy. Radiat. Meas. 32 201-204. 

75110/5/515 

8. Butson M, Cheung T, Yu P, Abbatti D, Greenoak G, Ultraviolet radiation dosimetry with 
radiochromic film Phys Med Bioi 45 1023-10342000 

75/5/5/511 0 

9. Butson M., Cheung T, Yu P, Stokes M, Blood irradiation with accelerator produced electron 
beams Phys Med BioI N139-NI422000 

80110/5/5 

10. Butson M, Cheung T, Yu P. (2001) Skin dose delivered in megavoltage external beam 
therapeutic radiology, International research promotion council (IRPC) transactions Jan 2(1). 

85/5/10 

II. Butson M, Cheung T, Yu P. Calculation of electron contamination doses produced by 
blocking trays in 6MV x-ray radiotherapy. Radiation Measurements Volume 35, Issue 2, April 2002, 
Pages 99-102 

85/10/5 
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12. Butson M, Cheung, Yu, Lepton contamination and photon scatter produced by open field 
18MV x-ray beams in the build up region. Radiation Measurements, Volume 35, Issue 2, April 2002, 
Pages 103-107 

90/5/5 

13 . Cheung T, Butson M, Yu P, Visible dye light absorption properties of processed radiographic 
film Phys Med BioI 45 N197-201 2001 

40/40/20 

14. Tsang Cheung, Butson M, Peter K.N. Yu Variations in skin dose using 6MV or 18MV x-ray 
beams. Australas Phys Eng Sci Med. 2003 Jun;26(2):79-81 

40/40/20 

15. Tsang Cheung, Butson M, Peter K.N.Yu MOSFET dosimetry in-vivo at superficial and 
orthovoltage x-ray energies Australas Phys Eng Sci Med. 2003 Jun;26(2):82-4. 

40/40/20 

16. Butson M, Tsang Cheung, Peter KN.Yu Polarity Effect on Surface Dose Measurement for an 
Attix parallel plate ionisation chamber. Australas Phys Eng Sci Med. 2003 Jun;26(2):85-7 

90/5/5 

17. Butson M, Tsang Cheung, Peter K NYu, Variations in 6MV x-ray radiotherapy build up 
dose with treatment distance. Australas Phys Eng Sci Med. 2003 Jun;26(2):88-90 

85/10/5 

18. Cheung, T., Yu, KN., Butson M., "Source and detector polarization effects on radiographic 
film dosimetry", 2003, Physics in Medicine and Biology, 48, N329-N334 

40/30/30 

19. Tangboonduangjit P, Wu I, Butson M, Rosenfeld A, Metcalfe P. Intensity modulated 
radiation therapy: film verification of planar dose maps. Australas Phys Eng Sci Med. 2003 
Dec;26( 4): 194-9. 60/5/10/5/20 

20. Cheung, T., Butson M., Yu, KN., "Effects of temperature variation on MOSFET dosimetry", 
2004, Physics in Medicine and Biology, 49, N191-NI96. 

40/40/20 

21. Butson M., Cheung, T., Yu, K.N., "Surface dose extrapolation measurements with 
radiographic film", 2004, Physics in Medicine and Biology, 49, N197-N201 

90/5/5 

22. Butson M., Cheung, T., Yu, K.N., "Peripheral dose measurement with a MOSFET detector", 
2005, Applied Radiation and Isotopes, 62,631-634. 

80/10/10 
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23. Cheung, T., Yu, K.N., Butson M., "Low dose measurement with a MOSFET in high energy 
radiotherapy applications", 2005, Radiation Measurements, 39, 91-94. 

40/40/20 

24. Damrongkijudom N, Obom B, Butson M, Rosenfeld A. Measurement and production of 
electron deflection using a sweeping magnetic device in radiotherapy. Australas Phys Eng Sci Med. 
2006 Sep;29(3):260-6. 

50/10/30/10 

25. Damrongkijudom N, Obom B, Butson M, Rosenfeld A. Measurement of magnetic fields 
produced by a "magnetic deflector" for the removal of electron contamination in radiotherapy. Australas 
Phys Eng Sci Med. 2006 Dec;29(4):321-7. 50/10/30/10 

26. Damrongkijudom N, Butson M, Rosenfeld A. Extrapolated surface dose measurements using 
a NdFeB magnetic deflector for 6 MV x-ray beams. Australas Phys Eng Sci Med. 2007 Mar;30(l):46-
51. 50/40/10 

27. Kwan, I.S., Rosenfeld, A.B., Qi, Z.Y., Wilkinson, D., Lerch, M.L.F., Cutajar, D.L., Safavi­
Naeni, M., Butson, M., Bucci, lA., Chin, Y., Perevertaylo, V.L. Skin dosimetry with new MOSFET 
detectors Radiation Measurements Volume 43, Issue 2-6, February 2008, Pages 929-932 

50/5/5/5/5/5/5/5/5/5/5 

28. Cheung, T., Butson, MJ., Yu, P.K.N., "Energy dependence corrections to MOSFET 
dosimetric sensitivity", 2009, Australasian Physical and Engineering Sciences in Medicine, 32, 16-20. 

40/40/20 
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PART 3 CASE FOR AWARD OF DSc DEGREE BY PUBLICATION 

3.1 Introductory Statement 

Throughout my career as a clinical medical physicist my research has been mainly aimed at 

the improvement of cancer treatment using x-ray and electron beams by radiotherapy 

applications. My full time clinical workload entails the treatment of approximately 1000 new 

cancer patients every year with radiotherapy and the accuracy delivery of their radiation 

doses. Through out this time I have also been involved in an honorary capacity as a 

university academic with the University of Wollongong and an honorary research fellow 

with the City University of Hong Kong. Through these collaborations, my research has often 

included core physics research with a small but effective student supervision workload. As I 

continue my clinical research and treatment career, opportunities for research continually 

arise as we strive for improved cancer treatment, more accurate radiation dose verification 

and improvements to radiation delivery. This is where my application and evidence may 

differ considerably from a full time academic in that our clinical needs drive our research 

path. Attraction of grant funding for core research does not play a role in my world as all 

research is required 'immediately' with existing resources available within the Dept of 

Health's budget. Thus the creative aspect of my research strives to find new improvements 

based on hospital funding and currently available equipment. As a full time clinician, my 

student supervision levels will also be significantly less than a full time academic. However, 

through continual research and publication in medical radiation physics, I feel that I am a 

worthy candidate for consideration of the DSc degree. 

The selected publications listed in section 2.1, 2.2, 2.3 form the basis of this DSc thesis and 

reflect the three main focuses of my research over the last 20 years. They provide the 

backbone of the sustained and significant contributions I have made to the scientific and 

medical community. They are clinical, translations and fundamental in their nature with the 

overriding emphasis on improvements to clinical radiotherapy cancer treatment. The 

publication areas are divided into three streams, Clinical Radiotherapy Physics (Section 2.1), 

Radiochromic film dosimetry for medical applications (Section 2.2) and Radiation 

Dosimetry of x-rays, electron and ultraviolet beams (Section 2.3). The first section provides 
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examples of what health professional's call clinical "coal face" research whereby 

fundamentally new procedures or techniques are researched and developed based on the 

needs of our current patient workloads and associated clinical problems. These techniques 

are often published and used worldwide by other health professionals who encounter similar 

problems in their own clinics. The second stream involves a relatively new area of radiation 

dosimetry tools which have now become a mainstream clinical dosimeter for measurement 

of radiation doses in therapy and diagnostic areas. These new detectors are called 

radiochromic films and are analogous of the older "x-ray" radiographic films used for 

imaging broken bones and the like. They have significantly improved qualities compared 

with radiographic film and have revolutionised the film dosimetry world in radiotherapy 

radiation measurement. I have been one of the leading authors and researchers in these areas 

and have provided significant and sustained research into the clinical improvements of 

radiation dosimetry with these films. I will show later that I am the worlds leading author in 

this new and exciting advancement for medical radiation dosimetry. In terms of sustained 

and significant impact, I will also show that at present, 14% (of the near 6000 citations to 

"radiochromic film" research) of all publication citations in this area of research are given to 

my work and publications. The final stream for my applications includes the medical physics 

research used for analysis of fundamental physics problems and areas requiring core 

theoretical and technological analysis. This includes areas like Monte Carlo theoretical 

analysis of the interaction of high energy x-rays with matter to improve our knowledge ofthe 

causes of skin dose delivered during radiotherapy. A complete list of my publications in 

international journals and conference proceedings is given in appendix 2 and includes an 

even wider scope of research across many aspects of medical physics including other areas 

such as nuclear medicine / radiation safety, brachy therapy and ultraviolet radiation 

detection. 

Each paper presented involved significant personal input through experimental and 

theoretical calculation work. It also included manuscript preparation and editing. Of the 105 

papers submitted as evidence for the application for the degree of DSc, I am the first author 

on 61 of these and have provided a significant percentage contribution of most others. I take 

pride in my work and do not accept offers of token authorship which I feel is evident through 

the high level of first author papers. Of the other, 44 papers I have been the corresponding 

author on 26, showing my high level of input and contribution to the vast majority of this 

work. i.e. First author on 58% of papers and first or corresponding author on 82% of all 
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published papers. The clinical medical physics environment utilises a small team based 

approach to problem solving and as such all papers have mUltiple authors, normally 3 to 5 

members. I take pride in the fact that I am normally the lead investigator in such problems 

and actively direct the research involved for cancer treatment. This is highlighted by my 

major first author and corresponding author contributions to published work. Sections 3.2, 

3.3 and 3.4 below will expand on the significance and sustained output from my research as 

evidence for the award of Doctor of Science degree. 
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3.2 Clinical Radiotherapy Physics 

Beginning my career in clinical medical radiation physics at the Illawarra Cancer Care 

Centre (ICCC) allowed me to work with state of the art, radiotherapy equipment and 

techniques used at the fore front of treatment procedures. The centre had just been 

established at Wollongong Hospital through the kind donation of funds from the citizens of 

the Illawarra. The centre was equipment with a new Varian linear accelerator and associated 

planning computer software and control equipment to treat cancer patients with high energy 

x-ray and electron beams. As such we were in the enviable position of providing cutting 

edge clinical cancer treatment. The centre was established under the leadership of Chief 

Medical Physicists, Prof Peter Metcalfe, who now holds the position of the Cancer Institute 

Chair of Medical Physics at the University of Wollongong. As such I was pressed to excel in 

all areas of clinical medical physics and due to the high level of local media attention, often 

required to show the public our new techniques and treatment procedures. These facts 

inevitably gave me the skills to continually strive for the best possible outcomes and provide 

leading edge research in clinical radiotherapy. My first 12 papers were published from 1992 

to 1998 whilst studying part-time for my PhD degree in Medical Physics at the University of 

Wollongong. These publications are highlighted in section 2 with an asterixis (*) and include 

publications 1,2,3,4,5,6,7,10,11,12 (Sections 3.1) and publications 1,2 (Section 3.2). My first 

research work (Publication 1) in clinical radiotherapy physics centred around a new type of 

treatment technique involving the use of dual or mixed photon/electrons in radiotherapy. 

Conventionally, it would normally be one or the other type of radiation beam used for cancer 

treatment however, the research was aimed at minimising the clinical impact on the patients 

skin during radiotherapy treatment. Electron beam produce a high radiation dose to the skin 

which in some instances can cause skin burning to occur from the radiotherapy treatment 

leaving the patient with pain and sometimes irreparable cosmetic damage. This work 

investigated the use of dual modality treatments whereby the tumour dose at depth inside the 

patient could be maintained whilst lowering the skin dose to an acceptable level to not cause 

permanent skin damage. This new technique was published and well used during the mid 

1990's as an effective method for control of skin reactions where electron beam treatment 

was required. 
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In 1995 the ICCC purchased a new low energy x-ray machine for treatment of skin cancer 

and I was given the job of "commissioning" the Therpax Orthovoltage machine. This 

required investigating all radiation delivery properties of this machine and providing 

methods for patient treatment matched with beam energies and dosimetric qualities. Through 

this work, publication 2 was produced and it highlighted some interesting facts including the 

presence of a large degree of very low energy x-rays in the beam which if not accounted for 

and removed could lead to unwanted extra skin reactions during radiotherapy treatment. 

Through both these initial research works, I developed an interest in skin dose delivery and 

measurement during radiotherapy and this became the topic of choice for my PhD. The 

accurate measurement of skin dose for high energy x-ray beams at this stage was quite a 

difficult process and current planning computer systems used for predicting radiation doses 

for radiation therapy were very inaccurate at the skin region. As such I investigated new 

ways of measuring skin dose. At this stage, Prof Anatoly Rosenfeld of the Centre for 

Medical Radiation Physics had just joined the Physics Department at the University of 

Wollongong. He was an expert in nuclear physics and had developed radiation detector 

systems called the MOSFET. Upon collaboration with Prof Rosenfeld, I discovered that by 

changing the design characteristics of his detectors, I could utilize the thin silicon active 

layers within the encapsulated device to accurately measure skin doses in radiotherapy. From 

this work, publication 3 was performed and it has become one of the leading publications on 

skin dose measurements with MOSFET detectors. The Centre for Medical Radiation Physics 

have to date further improved the design of such detectors and now produce a clinical 

MOSFET dosimetry system called the MOSKIN detector system which is used worldwide. 

My original investigations and work provided the backbone for this current work. Whilst the 

MOSFET device provided accurate radiation dosimetry for skin dose at a point, there was a 

need to measure radiation doses over a 2 dimensional area as the skin dose could vary with 

the patient treatment parameters, such as the curved surfaces of the breasts and tangential 

radiation treatment. Current film detectors such as radiographic x-ray film were not able to 

be used due to their packaging requirements and their high energy dependence which meant 

that accurate dosimetry in this region could not be performed. As such I researched for a new 

type of detector which could hopefully accurately measure over a 2 dimensional region at a 

very shallow depth like the skin layer. My investigations brought me to a type of high energy 

nuclear device normally used in nuclear reactors called radiochromic films. These detectors 

possessed the characteristics of being thin films, 2 dimensional as well as characteristics of 

being relatively human tissue equivalent which was another ideal characteristic for 



23 

measurement of radiation in a clinical situation. Publication 4 shows the initial and very 

promising work of the use of a prototype radiochromic film called Gafchromic MD-55 for 

measuring surface and skin doses in high energy radiotherapy. Not only did we measure 

accurate radiation doses but it was performed over a 2 dimensional area, never achieved 

previously in radiotherapy. This provided the starting benchmark for radiochromic film use 

in radiotherapy. Today, Gafchromic film is probably the most widely used film detector in 

clinical medical physics. I will expand more on this topic in the section devoted to my 

research into radiochromic films for medical dosimetry applications. The analysis of skin 

dose in radiotherapy resulted in the evidence that their was a large and unwanted 

contribution from lepton contamination or the production of electrons and positrons from 

outside the patient which was then incident upon the skin during treatment and causes skin 

damage. Through investigative research and theoretical calculations a method was developed 

using static magnetic fields to remove this contamination before it struck the patient. 

Publication 5 was produced though the invention of a prototype Neodymium iron boron 

magnetic deflector for use in clinical radiotherapy for the reduction of skin dose. Further 

work has been performed by University of Wollongong PhD students to improve the design 

of these devices and to date commercial applications are still being investigated. 

Being able to accurately measure skin and surface dose meant that we could now provide 

accurate data for clinical treatment and planning. As such the next step in the research 

process was to theoretically calculate and construction planning algorithms for the accurate 

pre calculation of skin dose that would be delivered to patients during radiotherapy. This was 

performed through publications 6, 7, 10 and 11. These works provided empirical models 

which accounted for changing patient parameters like field size, use of beam modifying 

devices, SSD, angle of incidence and beam energy. This was incorporated into the Illawarra 

Cancer Care Centre planning system. Further to this, current planning systems (Phillips 

Pinnacle 3-4 Convolution panning systems) used world wide now incorporate an empirical 

model for skin dose assessment into their systems loosely based on the original empirical 

models produced by myself. This work completed my PhD and provided the basis for further 

work on this topic by allowing measurement and calculation of skin doses for many other 

treatment sites and techniques in radiotherapy physics. Over the next 15 years, these 

techniques have been utilized and honed to provide a myriad of more useful clinical 

information about skin doses. Publications 8, 9,12,13,17,19,21,23,24,25,31,32 and 33 

investigate and provide important information regarding skin doses to many sites and 
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treatment types using high energy and low energy x-ray radiotherapy and has provided a 

backbone of information on skin dose and accurate dosimetry in clinical radiotherapy. Using 

database analysis of the WEB of SCIENCE a search was performed on "surface dose" in 

radiology, nuclear medicine and medical imaging and it was found that I was amongst the 

top 10 researchers published in this area world wide. 

Expanding on clinical radiotherapy research performed, my attentions were also turned to 

many other topics which became important at various stages due to the clinical imperatives 

on the department at that time. These include topics such as effective and accurate irradiation 

of blood products to reduce the risk of Graft versus Host disease (GVHD) (Publications 14, 

20), prostate and abdominal treatments, (Publications 27, 28) as well as thoracic cancer 

treatment (Publications 16, 17). More over, facial treatment and skin cancers have also been 

researched and investigated for accurate dosimetry techniques including developments of 

technique for measurement and calculations of doses around the eyes and bony structures 

(publications 18, 34, 35, 37). Establishment of clinically important machine characteristics 

has also been performed to further enhance the accuracy of clinical radiotherapy treatment. 

This has included but not limited to improving electron beam modelling characteristics 

(publication 15), improving the accuracy of the conversion of X-ray CT data to physical 

density data for accurate radiotherapy planning (publication 22) and improving the 

knowledge of new treatment devices such as multileaf collimators (publications 26, 29, 30) , 

new linear accelerator treatment couches (Publication 23, 25) and phantom materials used 

for the study of radiation properties (Publication 36, 37, 38). Together, this work has 

provided the medical physics community with a significant and sustained level of research 

and data which has been utilized effectively both in Australia and World Wide. 

3.2.1 Standing and Significance of research 

The standing and significance of my published works in clinical radiotherapy physics 

can be seen by involvement with refereeing clinical medical physics articles, my 

associate editor status for 2 journals, my published works and by my conference 

presentations and published proceedings. The clinical world differs from the 
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academic world in that it is quite difficult to attend conferences and accept invited 

speakership roles as well as advisory roles on groups and organisations. As my 

clinical role always comes first I cannot commit to many invited speaker roles nor 

invitations to sit of organisations chairs or committees. However, by investigation of 

the published works and conference presentations (normally present a larger quantity 

at a conference as not many are attended), it is evident that a substantial and sustained 

research output and a high standing has been achieved. I current serve as an associate 

editor of the Australia Asian journal of cancer and of the ACPSEM. I have also been 

a quest associate editor for medical physics, the leading clinical medical physics 

journal of the US. I have also refereed articles for 6 other international journals over 

the last 15 years as will be given in my CV (appendix 2). 
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3.3 Radiochromic film dosimetry for medical applications 

Radiochromic film, is a relatively new and exciting dosimetric tool which can be 

used in radiotherapy applications such as cancer treatment and diagnostic evaluation 

of doses. Some of its main advantages over other existing film type detectors have 

included its automatic colouration process and thus eliminating the need for a film 

processor, its physical robustness, the ability to keep it in normal room lighting, its 

low energy dependence and thus highly level of mixed energy beam dose evaluations 

and the ability to reuse the film if required. These characteristics have been 

developed over the last 20 years of use and I have been one of the leading authors 

and investigators who have advanced these films for dosimetry in radiotherapy and 

medical applications. The films had their beginnings in high energy nuclear power 

radiation industry where extremely large mega Rad doses were measured. It was 

discovered that various chemical monomers and polymers would produce a colour 

change upon irradiation and the change could be proportional to the dose delivered. 

In the early 1990's whilst performing my PhD I investigated this film type and if it 

was possible to use it for radiotherapy applications and especially at the time, the 

measurement of skin and surface dose. The initial results are given in section 2.3.1 

under clinical radiation physics and showed that there was potential for measurement 

of radiotherapy radiation doses with these types of detectors. However, there were 

still many characteristics which needed improvement and research to fully understand 

the radiation characteristics of these detectors. This started a series of investigations 

to provide the medical physics community with in-depth knowledge concerning 

radio chromic film dosimeters and methods to improve the accuracy of radiation 

dosimetry in the clinical setting. Publication 1 was amongst the first works which 

endeavoured to outline the possible inaccuracies caused by ambient room lights and 

readout sources on radiochromic films. Results showed how inaccuracies could be 

found if the films were not treated correctly during irradiation and readout. 

Publication 2 showed how the film could be used to measure skin dose outside the 

main radiation beam in a 2 dimensional map which had not been achievable before 

and allowed clinicians to see the skin doses outside the treatment field which were 

often neglected before. Further investigation of the films physical characteristics in 
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measuring skin dose produced publication 3 whereby an extrapolation technique 

could be applied to multiple layered films to accurately measure the true surface 

dose, which were not achievable before with any detectors over an area. During this 

period, as a clinical investigator I kept contact with the films manufacturers in the 

USA and especially Prof David Lewis, head of ISP's Gafchromic film production 

centre as I would feed back to him the clinical needs for radiochromic film. In tum 

Prof Lewis and his team would continually improve the quality and characteristics of 

the radiochromic film products they were developing. At this time I was offered a 

position to become a managing director and executive salesperson for Gafchromic 

film in the Asia Pacific region however, I decided to tum down the offer as I felt that 

it could compromise my research into improving the product as an independent 

researcher. ISP were happy with this and continued to heed my advice and published 

works to better their product. A series of publications covering the fundamental 

radiation and physical characteristics of the films followed over a period of a few 

years and the films developed into products which were developed specifically for 

niche areas of use from higher dose radiotherapy to low dose diagnostic procedures. 

These publications are 4 to 37 inclusive. Of most importance of these publications 

was a report series book entitled "Medical Radiation dosimetry using radiochromic 

film" which was commissioned by the Materials Science reports series and published 

in 2003. It provided the medical physics community with the current knowledge of 

radiochromic film and dosimetry techniques for radiation dosimetry. I was asked to 

write this report series as I was the leading author on radiochromic film in medical 

radiation dosimetry. 

Some of the topics covered by the published works include the following areas of 

research i) using radio chromic film in ambient lighting, effects of dosimetric 

accuracy and methods of improving dosimetry (Publications 5, 10, 22) 

ii) Fundamental physical phenomena associated with measurement of absorption 

spectra and optical properties of radio chromic films (13,14,15,17,18,19,20,23, 

26,28,30,33,34,35,36,37). 

iii) Effects of phantom and patient In-VIVO measurements on radiochromic film 

dosimetry - methods of improvement (Publications 4,6, 7, 8, 9, 11, 12,24,29,32,). 

Finally the last major source of research has been in the energy dependence of 

radiochromic films to x-ray radiation. Without accurate knowledge of energy 



28 

dependence, a film detector will not provide accurate knowledge of delivered dose. 

Radiochromic films have provided the medical physics world with a new low energy 

dependence film which has significantly improved the ability to accurately measure 

radiation doses for therapy applications over a 2 dimensional map. My contributions 

to this work are well documented and given in publications (16,21, 25,27 and 31). 

3.3.1 Standing and Significance of research 

Radiochromic film dosimetry has now become one of the main tools for 

measurement of radiation doses in radiotherapy for 2 dimensional mapping. It is used 

extensively in Intensity Modulated Radiation Therapy (lMRT) dose verification, 

conventional Radiotherapy as well as measurement of doses in superficial and 

orthovoltage x-ray treatment and diagnostic procedures. My contributions to the field 

of radiochromic film dosimetry have provided the medical physics community with a 

significant and sustained output of quality information to allow others to accurately 

use these tools in their settings. I am currently known as the foremost expert in 

radiochromic film dosimetry in Australia and assumedly in the world and I am the 

worlds leading author on the subject by some distance (based on lSI publications 

sited by the search "radiochromic film". Investigation of the WEB OF SCIENCE 

data base journals reveals that I have published 52 publications and am the worlds 

leading author on the subject (39 as first author) referenced by keywords 

"radiochromic film". This far exceeds all other researchers besides my colleagues 

Prof Yu and Prof Cheung from the City University of Hong Kong, whom I 

collaborate with on this subject. The next highest level of Authorship comes from 

Prof Soares (20) and Prof McLaughin (19) both from the USA. As such my findings 

and research in radiochromic film are utilized throughout the world and extensively 

in medical physics department worldwide. Using SCOPUS analysis, out of my top 20 

papers for citations by other, which have been cited more than 1000 times, 15 have 

been on the use of radiochromic film. Utilizing the WEB OF SCIENCE database 

shows that papers published under the keyword topic of "radiochromic film" have 

been cited in total 5,932 times from 1990 till 2010 (Accessed 5-3-10). Of these cites, 

830 are citations to my published providing 14% of the worlds citations to 

radiochromic film in medical radiation dosimetry. This indeed shows the significance 
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and sustained impact of my published works in medical physics and radiochromic 

film dosimetry. 
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3.4 Radiation Dosimetry of x-ray, electron and ultraviolet beams 

My third area of excellence deals with the more fundamental aspects of radiation 

dosimetry and draws together aspects from Monte Carlo computer modelling of 

radiation detectors and radiation transport through to other forms or radiation 

dosimetry including ultraviolet radiation and electron beams. Monte Carlo is a 

computerised technique of simulation the interactions of x-rays with matter in order 

to predict how dose will be delivered or measured in the patient or phantom 

dosimetry system required. In early 1993, I began working with Monet Carlo (the 

code name) for transport of x-rays within matter to evaluate skin dose and build up 

dose characteristics in megavoltage x-rays beams. The initial work was for my PhD 

and incorporated design of surface dose phantoms and methods to provide high 

accuracy results with very thin scoring voxels which were required for this type of 

analysis. This work extended into modelling effects from air generated contamination 

(Publication 6) and further to these models to incorporate magnetic fields into the 

simulated design with the interest in removal of electron contamination (publication 

30). The ability to quantify, measure and remove the electron contamination 

component of a therapy x-ray beam became the core research topic in this area and 

pUblications 3,5,7,11,12,14,17,25,26,27 provided an overview of the work in this 

area. Topics covered included the effects of the air column above the patient on skin 

dose, the effects of bolus material used, the treatment couch, head cast material and 

other sources of contaminations were investigated. These results provided significant 

and sustained knowledge of skin dose and the contributions to it from various 

radiotherapy treatment parameter sources. In measuring sources of electron 

contamination also came extensive research and clinical evaluation of other types of 

radiation detectors which could be used in phantoms and more importantly, in-vivo 

or on patients during clinical treatment. In efforts to perform such tasks whilst not 

effecting patient treatment, different detectors have been analysed and researched for 

use in various beam types and patient treatment configurations. Publication 2 showed 

the ability to convert existing radiographic film densitometers into radiochromic 

densitometers so as to improve the accuracy of in-vivo dosimetry. Publication 4 was 

an extensive study into the energy dependence properties of mUltiple detectors 

ranging from TLD , diodes, MOSFET and films such as radiographic and 
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radiochromic film. This work highlighted how different these detectors could be and 

that many correction factors were needed to accurately measure radiation with some 

types. Some of these others types of detectors were investigated in more detail in 

publications 7, 9,10, 13, 15, 16, 18, 19,20,21,22,23,24,28 and 29.) The majority 

were aimed at the use of either MOSFET's or radiographic films for in-vivo or 

phantom based radiation dosimetry. Results over the years have provided an 

increased knowledge base for these types of detectors and has been performed over a 

sustained period of time. 

3.4.1 Standing and Significance of research 

Over the last 10 years, MOSFET devices have also become a leading dosimetric tool 

for radiotherapy dose analysis especially for in-vivo applications. My work in this 

area has been performed mostly in collaboration with Prof Anatoly Rosenfeld who is 

the lead researcher for the centre of Medical Radiation Physics at the University of 

Wollongong. Initially my advances were to reconstruct the MOSFET devices to 

remove encapsulation, thus eliminating the higher density materials around the active 

layers providing a more accurate dosimetry for skin and surface dose detection. This 

has then provided the basis for Prof Rosenfeld's MOSKIN devices which are now 

used world wide in radiotherapy applications. The original paper on MOSFET's 

surface dose has been referenced more than 60 times and provided the base 

knowledge for skin dose detections with this style of detector. Further work 

incorporated design characteristics and use in-vivo on effects such as temperature 

dependence and use in clinical situations. Within this section I have also noted, 

papers on Monte Carlo modelling and the creation and design of magnetic deflector 

devices. My work n these areas has help to develop new code techniques whereby 

our ultimate aim is to produce new planning computer processes whereby improved 

dosimetric accuracy can be achieved. The magnetic deflector is still undergoing 

improvements by current PhD students to eventually provide a clinical useable device 

for the reduction of skin dose in radiotherapy treatment. Further work will enhance 

this process in the near future. 
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3.5 Final Summary 

Combining my research into radiation detectors with the clinical experiences and use 

at the patient coal face has allowed me to provide a significant and sustained 

contribution to the knowledge of radiation dosimetry and clinical radiotherapy 

physics. Comparison of detectors, development of new radiation techniques, 

production and evolution of radiochromic film dosimetry into a major tool for 

radiotherapy clinics today has shown that my contributions have made their mark on 

the world and provided a sustained and significant contributions to the field of 

medical physics. 

An easy and successful way to acknowledge the contributions of a researcher to their 

area of expertise is through the analysis of their citations and publication record. This 

can be performed with various database tools. I have performed such a search using 

SCOPUS. The search included all papers submitted as published works for this 

degree of Doctor of Science. By entering my name into the database search, the 

following results are produced. 

Author 

Publications listed 

Total Citations 

H-index 

Martin J Butson 

102 publications 

1058 citations 

18 

Using the citation tracker, a summary of published citations are available. 

As at 5-3-10 my record shows from my 102 published articles (3 articles not found in 

SCOPUS databases) I have received 1058 citations from other works and my h-Index 

is 18. I.e. at least 18 of my publications have been referenced at least 18 times by 

other works. 

By comparison, the works of Prof Druce Dunne, eminent scientist, engineer and 

recipient of a DSc from the University of Wollongong in 2003 has 105 publications, 

563 citations to his work and a h-index of 14 (as at 5-3-10). Prof Alan Johnson, 
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another eminent scientist and DSc award recipient from the University of 

Wollongong in 1995 currently has 99 publications, 1205 citations (as at 5-3-10) and a 

h-index of 20. Of these 20 papers, 8 were published after the award of the DSc. (Both 

DSc award recipients were searched using their names with SCOPUS. It is 

acknowledged that all publications may not be included in the results however; they 

are used as a base guide for comparison. 

A h-index level of 18 was considered by Hirsch, the inventor of the h-index, to be 

that of at least professorial level and of international standing in your field of 

excellence. Of these 18 h-index papers, I am first author on 11 of them showing the 

high level of quality research perfonned by myself with the majority of the work 

being perfonned by me. It should also be noted that of my 105 publications that 61 

are as first author and another 26 as corresponding author. As such it is easy to see 

that my contributions to all works were major one and very few papers submitted for 

the award of the DSc have I been a minor contributor. 

In 2004, I was inducted as a fellow into the Australasian College of Physical 

Scientists and Engineers in Medicine (ACPSEM) for my contributions to medical 

radiation physics. At that time, I was the youngest every recipient of the award. 

Currently there are only 26 fellows of the ACPSEM in the Australasian region 

highlighting the significant status of this honour. 

With this supplied evidence of sustained and significant contributions to the field of 

medical physics, I feel that I am worthy of consideration for the Degree of Doctor of 

Science from the University of Wollongong. 
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Appendix 1 Curriculum Vitae - Summary 

Employment History 

Feb 2007 till present: Senior Medical Physics Specialist and Principal Medical Physics 
Dosimetric Researcher : Southeastern Sydney and Illawarra Area Health Service 

2006-2007 Principal Medical Physicist and Principal Med Phys dosimetry researcher 
Southeastern Sydney and Illawarra Area Health Service 

2003 - 2006 Principal Medical Physicist and deputy Director of Medical Physics 
(Southern Sector), Southeastern Sydney and Illawarra Area Health Service 

2000 - 2001 Acting Director of Medical Physics and Acting Chief Radiotherapy 
Physicist, Illawarra Area Health Service 

1998-present Contract research fellow, City University of Hong Kong (concurrent 
appointment). 

1995 - 2003 

1992 - 1995 

1991 - 1992 

Education 

Senior Radiotherapy Medical Physicist and Deputy Chief Physicist, 
Illawarra Area Health Service 

Radiotherapy Medical Physicist, Illawarra Cancer Care Centre, 
Wollongong Hospital 

Honorary Postgraduate Researcher - University of Wollongong and 
Illawarra Cancer Care Centre 

University of Wollongong 1989-1998 

Doctor of Philosophy (PhD) (1994-1998) 
Thesis entitled "Skin dose from Radiotherapy x-rays" 

Honours in Bachelor of Science BSc(Hons) (1992) 
Thesis entitled " Build up characteristics of megavoltage x-ray 

beams" 

Bachelor of Science (BSc) 1989-1991 

Professional Qualifications 

2004 Fellowship of the Australasian College of Physical Scientists and 
Engineers in Medicine 



2003 ACPSEM : Professional accreditation in Radiotherapy Equipment 
Commissioning and Quality Assurance. 
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2003 Department of Environment and Conservation, Radiation Control, IA29 & 
S29 Radiation Expert License 

1992 NSW Environmental Protection Agency, IA8, IA29s and S29s radiation 
license for use of radiation apparatus for scientific research use and clinical 
use under general supervision. 

Academic University Involvement 

University of Wollongong, Department of Engineering Physics 

2001 - present 
1999-2001 

Associate Professor IPrinciple Honorary Fellow 
Honorary fellow 

City University of Hong Kong, Department of Physics and Materials Science 

2004- present 
1998- 2004 

Contract research fellow consultant 
Contract senior research consultant 
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