FIG S5 Slow emulsion Plagtic response ratio estimation from combined emulsion
Plagtic response ratio.
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4. If P/Al is less than 1.3, go to step 6.

5. Calculate Plastic response ratio (PRR) from P/Al using equation A.

Go to step 12.

6. Calculate the apparent dose to the film under the copper filter from

the appropriate Co~60 calibration. Let this be designated Cu.
Ts Calculate the Plastic to Copper apparent dose ratio (P/'Cu)c
8. If P/Cu is less than 1.6, go to step 10.
9. Calculate PRR from P/Cu using equation B. Go to step 12.

10, If P/Cu is less than 1.1, the equivalent energy of the incident

radiationﬁis greater than this dosemeter was designed for.
11. Calculate PRR from P/Cu using equation C.
ﬁ2. I the film has been scraped, correct PRR using equation D.
13. Calculate film dose by dividing Plastic apparent dose by PRR.
This procedure is carried out at NRL with the aid of an HP 97 programmable

calculator. A program listing and users guide is given in Appendix B.

3. ACCURACY AND PRECISTON

The accuracy and precision of the dosemeter and dose assessment method
was determined empirically. Films were exposed on a Toshiba diagnostic
x-ray machine (inherent filtration 2 mmAl equivalent) over a range of
generating potentials (40-120 XVp) to a variety of doses (approximately
0.1 to 50 mGy in air) and processed with control films in the normal way.
Table 3 summarises resulis of these tests (which not only include errors
inherent in the dosemeter, but also residual errors due to processing

variations). From Table 3, it can be seen that there appear to be no
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gsignificant systematic errors associated with this dose assessment method
at the x-ray qualities tested, i.e.y, in terms of the standard deviations
and numbers in the samples, in each case the mean assessed to meagured dose
ratio is not significantly different from 1.0. The precigion of the method
ig also satisfactory so the probability that the dose assessed on an
individual film differs from the true dose by more than 20% is relatively
low (in the region of 5%). Slow emulsion dosimetry is not as precise as
combined emulsion dosimetry, but this is to be expected since some
difficulty is experienced when scraping films and another fitted

relationsghip is involved in calculating film dose.

Table %: Regults of Accuracy and Precision Tests.

Combined Fmulsions Slow Emulsion
Generating Half Value ... Assessed/ Mean Assessed/
Potential Layer Measured Dose Measured Dose
Ratio 8 n Ratio 8 n
40 kVp 1.2 mmAl 1.00 0.10 16 0.96 0.12 6
60 1.7 mmAl 1.04 0.10 16 0.99 0.13 6
80 2.7 mmAl 0.98 0.11 16 1.04 0.11 6
100 2.5 mmAl 1.04 0.06 8 - - -
110 2.7 mmAl 0.98 0.08 8 0.94 0.1% 6
120 2.9 mmAl 1.03 0.05 8 - - -
*50 4+ 80 1.8 mmAl 1.07 0.13 8 0.98 0.14 6
*50 + 100 2.0 mmAl 1.05 0.170 8 1.06 0.12 8

¥ Approximately 1/2 film dose given at each kVp

Films for the above tests and calibrations were all exposed at 35° from
the normal to the beam direction consistent with the recommendations of
Adams, Heard and HoltJ. To ascertain the directional dependence of the
dosemeter, films were exposed at a variety of angles to the normal (10°
to 180° in 10° steps, one film at each step) and the results are shown in
figure 6. From this figure it can be seen that directional dependence is

small except where the dosemeter is nearly parallel to the beam direction.



4. CONCLUSION

The NRL dosemeter and the dose assessment method outlined here have been
shown to be satisfactorily accurate and precise over a large dose range

(0.1 to 50 mGy) and for the radiation energy region for which it was designed.
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APPENDIX A

Figure 7 is a full size drawing of the film holder.

Materials

Case material : Polypropylene Copolymer

Colour Orange

Filters 2.6 mm polypropylene (0.24 gem=2)

0.95 mm commercial grade Aluminium

0.20 mn commercial grade Copper

Effective Filter thicknesses at 35° : 3.2 mm polypropylene (0.30 gcm"z)
1.2 mm Aluminium

0.24 mm Copper

Safety Pin ¢ Chromium plated brass, size No. 2

Cogting

Injection moulding die $1950.00

$ 0.16 per unit

Moulding charge

$ 0.038 per unit

Safety pins

Filters $ 0.015 each

Assembly (Labour) $ 0.10 per unit

Estimated die life 60 000 units

Assembled holder cost

$0.39 per unit
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APPENDIX B

Program ligting and Users guide
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Dose NRL FILM HOLDER

(slow)
Dose !Clear i DOSIMETRY

. : INPUT OUTRUT
STEP INSTRUCTIONS DATA/UNITS DATAUNITS
_____ 1 Key in net optical densgity under the

Plagtic filter ODp ODp
2 Key in net optical density under the
Muminium filter 0Dy 0Dy,
3 Key in net optical density under the
Copper filter ODayy
If film has been scraped Dose (mGy)
otherwise Dose (uGy)

If the calculator displays "Error", one of a number of constraints may
have been exceeded. To find out which, press any key on the keyboard,
.8, "CLX". The number in the digplay will indicate which constraint
has been exceeded.

Display

3.20 P/A1 apparent dose ratio greater than
3.2. (To see what the actual value is,
recall memory 4.) This indicates the
effective incident photon energy is
less than the dosemeter has been
calibrated for.

1.10 P/Cu apparent dose ratio less than 1.1.
(To gsee actual value, recall memory 5.)
This indicates the effective incident
photon energy is greater than the
dogemeter was designed for.

460 The net optical density of the combined
emulsion (corrected for processing) is
too high, the film should be scraped.

60 The scraped film net optical density is
too low to be calculated by the fitted
curve held in the program. Dose should
be calculated manually.
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