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ABSTRACT In this study, the biological electromagnetic dose variations and uncertainty caused by body weight
differences in experimental animals were evaluated. An electromagnetic dose simulation environment of
experimental rats under plane wave excitation was established using bio-electromagnetic simulation software and a
three-dimensional digital model. The study frequency band was 0.1 —6 GHz. The results showed that there was a
linear relationship between the body weight of experimental rats and the whole-body average specific absorption rate
under conditions of body weight disturbance. Below the resonant frequency point, the linear relationship was
positive, whereas above the resonant frequency point, the linear relationship was negative. In the 1 —6 GHz region,
the degree of the linear fit was close to 1. The dose uncertainty for the experimental rats was investigated and a
fitting calculation method was proposed. Combined with the experimental design case, the calculation process,

calculation amount, and evaluation accuracy of the fitting calculation evaluation method were compared. The
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evaluation method had high accuracy and a low modeling calculation amount. The results of this study have certain

guiding significance for the experimental design and dose evaluation of bioelectromagnetics.

KEYWORDS Variation, Uncertainty, Specific absorption rate, Dose, Radiofrequency
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Table 1 Relationship between body weight, body length and scaling coefficient

P AETE A E R /g A/ mm
No. Scaling coefficient Body weight Body length
1 0.950 200.7 175.8

2 0.975 217.0 180.5

3 1.000 233.9 185.0

4 1.025 251.9 189.6

5 1.050 270.7 194.3
22 EHEXER Wikg.

EE I Wi % (Specific absorption ratio; SAR, LA R,
FoR) I F R A B AE AR A e B TR Y
B R W S B AT A AR A R B o SAR (A R AR )
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oE’

p
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b IR W 2 W] 4y DR A B ST 3 L i #E (Whole
body average SAR , WBASAR) FIZH 2% B LU i %
S TEANER O A 2H 2B R B AT T T AL 1
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TR AR ORI 264 P T R E o 1%
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F24 M T 0.1~6 GHz F A A 44 KB W
WBASAR /i FLZ5E 5,

#2 0.1~6 GHzRFMEE KR WBASAR
Table2 WBASAR of rats of different weight at 0.1~6 GHz

hE /g WBASARH / (W-kg™)
Body weight WBASAR value
0.1GHz  0.5GHz 1 GHz 2 GHz 3 GHz 4 GHz 5 GHz 6 GHz
200.7 1.42x10°  7.47x10°  836x10°  5.75x10°  4.56x10°  3.92x10°  3.71x10°  3.48x10°°
217.0 1.42x10°  7.84x10°  7.97x10°  551x10°  439x10°  3.78x10°  3.57x10°  3.36x10°°
233.9 1.42x10°  8.23x10°  7.62x10°  527x10°  423x10°  3.66x10°  3.44x10°  3.24x10°°
251.9 1.43x10°  8.59x10°  7.30x10°  5.06x10°  4.09x10°  3.55x10°  3.33x10°  3.13x10°
270.7 1.43x10°  8.99x10°  6.99x10°  4.86x10°  3.94x10°  3.44x10°  3.22x10°  3.01x10°
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(a) 0.1 GHz; (b) 0.5 GHz; (c) 1 GHz; (d) 2 GHz; (e) 3 GHz; (f) 4 GHz; (g) 5 GHz; (h) 6 GHz
Fig.2 Relationship between WBASAR value and body weight:
(a) 0.1 GHz; (b) 0.5 GHz; (¢) 1 GHz; (d) 2 GHz; (e) 3 GHz; (f) 4 GHz; (g) 5 GHz; (h) 6 GHz
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Table 3 Specific absorption rate of animals exposed in different directions

B / GHz ARFE / (W-kg™) Intercept BER 1 (Wkg'-g") Slope WA
Frequency 18 Value Frife % Standard error ({H Value bRt Standard error  Degree of fitting
0.1 1.37x10°° 9.31x10°* 2.28%107° 3.94x107" 0.890

0.5 3.13x107° 8.17x107 2.17x107 3.46x10”° 0.999

1 1.22x10°° 2.13x10°° -1.95x107 9.04x10”° 0.991

2 8.28x107° 1.29x10°° -1.27x107 5.47x107° 0.993

3 6.32x107° 7.60x107 -8.83x10™ 3.22x10”° 0.995

4 5.26x107° 7.49x107 -6.77x10"* 3.17x10”° 0.991

5 5.10x10° 9.37x1077 -7.00x10* 3.97x10”° 0.987

6 4.82x107° 4.21x107 -6.70x10"* 1.78x10° 0.997
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Table 4 Dose data of single calculation method

e RE /g WBASARH / (Wkg™)
No. Body weight WBASAR value
1 2124 1.88x10™

2 257.2 1.70x10™

3 223.8 1.83x10™

4 227.6 1.81x10™

5 246.5 1.74x10™

6 244.7 1.75%10™

7 241.2 1.76x10™

8 217.9 1.85x10™

9 261.9 1.69x10™

10 245.4 1.75x10™

11 221.4 1.84x10™

12 2133 1.87x10™

RS EBHEEHEALRE

Table 5 Basic data of fitting recurrence method

J5 4R /4 E Original weight U A1H Fitted value A VEAT Fitting evaluation
WH /g PREE /g HHART MR B & HME PRifE % AR
Mean Standard Discrete /(Wkg'g™ /(Wkg") Degree of /(Wkg") /(Wkgh Discrete
value deviation coefficient  Slope Intercept  fitting Mean Standard cofficient
value deviation
234.4 16.4 6.99x107  -3.96x10™" 2.72x107"  9.95x10™ 1.79x10"  6.50x107 3.62x107°
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