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Comparing Hp(3) evaluated from the conversion coefficients from air kerma to personal dose

equivalent for eye lens dosimetry calibrated on a new cylindrical PMMA phantom
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Based on a new occupational dose limit recommended by ICRP (2011), the annual dose limit for
the lens of the eye for workers should be reduced from 150 mSv/y to 20 mSv/y averaged over 5
consecutive years in which no single year exceeding 50 mSv. This new dose limit directly affects
radiologists and cardiologists whose work involves high radiation exposure over 20 mSv/y. Eye lens
dosimetry (Hp(3)) has become increasingly important and should be evaluated directly based on
dosimeters that are worn closely to the eye. Normally, Hp(3) dose algorithm was carried out by
the combination of Hp(0.07) and Hp(10) values while dosimeters were calibrated on slab PMMA
phantom. Recently, there were three reports from European Union that have shown the
conversion coefficients from air kerma to Hp(3). These conversion coefficients carried out by
ORAMED, PTB and CEA Saclay projects were performed by using a new cylindrical head phantom.
In this study, various delivered doses were calculated using those three conversion coefficients
while nanoDot, small OSL dosimeters, were used for Hp(3) measurement. These calibrations were
performed with a standard X-ray generator at Secondary Standard Dosimetry Laboratory (SSDL).
Delivered doses (Hp(3)) using those three conversion coefficients were compared with Hp(3) from
nanoDot measurements. The results showed that percentage differences between delivered
doses evaluated from the conversion coefficient of each project and Hp(3) doses evaluated from
the nanoDots were found to be not exceeding -11.48 %, -8.85 % and -8.85 % for ORAMED, PTB

and CEA Saclay project, respectively.



. The nanoDoi dosimeters were placed in the cylincal phantom at the depth of 3 mm.

... Delivered H.(3) doses evaluated from the conversion coefficients of ORAMED, PTB and
CEA Saclay compared with H.(3) evaluated from nanoDot measurements.

ORAMED FIB CEA Saclay
Radiation Delivered nanoDot g Delivered nanoDiot g Delivered mnanoDot %

quality uSv pSv difference uSv pSv difference uSv WSy difference

12066 12612 4.53 128.00 12612 -1.47 12894 12612 <218

MN-40 1207 98 127299 5.38 1281 46 127299 -0.66 1290.87 127299 -1.39

241596 254299 5.26 2562 .92 254299 =078 2581.74 2542 99 -1.50

14691 141.57 -3.63 154.00 141.57 -8.07 15526 141.57 -B.E2

MN-6l 146788 1565.51 665 1538.73 156551 1.74 1551.32 1565.51 0.91

293577 3153546 7.48 7745 315544 253 310263 315546 1.70

162.80 17390 6.82 166.00 173.90 4.76 166.95 173.90 4.17

MN-B0 162808 1660.74 2.01 166008 1660.74 004 1669 58 1660.74 -0.53

325616 327238 0.50 3320.17 327238 -1.44 333917 327238 -2.00

16130 15233 -5.56 163.75 15233 -6.97 16450 15233 -7.40

N-100 1604 89 1673.13 4.25 1629 28 1673.13 269 163677 1673.13 212

320977 325555 1.43 325855 325555 -0.04 327355 325555 .55

156.70 138.69 -11.49 155.00 144.01 -E.H5 158.00 144.01 -KE.E5

N-120 1569.07 146887 -6.39 1582.09 146887 -1.16 1582.09 1468 87 -1.16

313473 300437 -4.16 360,74 300437 -4.95 316074 3004 37 -4 95

15320 141 .82 =743 152.00 141.82 -6.70 153.40 141.82 -7.55

M-150 152914 149511 =223 1517.16 149511 -1.45 1531.11 149511 =235

3063.24 299571 =220 303925 299371 -1.43 06719 299571 -2.33




