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A Formula and Uncertainty of GHz-Band Whole-Body Average SAR Based on the

Correlation between Absorption Cross Section and Body Surface Area of Human

Yoshio NAGAYAT, Akimasa HIRATAT, Osamu FUJIWARAT, Tomoaki NAGAOKATT,
and Soichi WATANABETT
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Fig.1 Human body models for Japanese adult and

Table 1 Body parameters and their numerical values for Japanese models.

Female male

22years 22years Tyears Syears Jyears

H [m] 1.61 1.73 1.20 1.05 0.90
(1.5840.05) (1.7140.06) (1.2340.05) (1.11£0.05) (0.910.06)
W [kg] 53 65 23 17 13
(5146.8)  (65+10.0)  (24+4.3) (1942.8) (13+3.0)
Sar [m?] 2.08 2.45 1.24 0.98 0.79
Sy [m?] 1.50 1.73 0.85 0.68 0.58
Sw/Sm 0.72 0.71 0.69 0.69 0.73

( ):Mean=+Standard deviation for Japanese
Sy :Model surface area Sy :Human surface area
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Table 2 Numerical values of parameters used for

Eq. (1).

Age [years] C a B
0 95.68 0.473 0.655
105 381.89 0.423 0.362
60 88.83 0.444 0.663
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Fig.2 Computational condition applied in this
study.

o0oo000oooo0o00ooo0On02GHzOO
O0o0oUo0ooUooU SAROOUOO0OOOOoOooooo
gbooobooobooooboobooboboooboboaon
0[8)00000oo0ooooooooooooo
000 20000000000000O0O0O0C0CO0O0
goooboooooooooooobooooooboo
goooboooooooooooboOooooooboo
1200 Uniaxial-PML OOOOOOOOOOO 20
0ooooo0oooooopPMLOOOO0O0O0O0O0O
gbooobooooobooboboooboobobooooooon
oobOooooOoooon0 3000060mmO0O00
gbooobooobooooboobooboobooooboboaoon
gbooobooobooooboobooboboooboboaoon
gboooboooobooooboobooboboooobobogoon
goooobooooooooooobocoooooooboo
goooobooooooooooobocoooooooboo
oooouUo0oooooooooooooon
000 SARUOOO0O00O0O0O0O00OO0O0DOoOOO
00000000o0Do0000000o0on

3. D0oOoOoOoOooboOoboboOooo

0000000000000002GHz2000000
ImW/em?000000000 SARO FDTD 00
000D 3000000000000000000
000000000 SAROODODODO00O00D
000000000000000000000000
000000000000000000000000
00000000000000000000000
00 4000000000000000 FDTDODO
000000000000000000000000
000000000000000000000000

gou

2, 0.10 -
% 0.08 -
75]

2 0.06 -
&

5 0.04 -
5 0.02

20

2 0

° 22years 22years Tyears Syears 3years
§ (Female) Male

03 2GHzOOOOOOOO SARDO 1.OmW/Cm2D
Fig.3 Whole-body average SAR in different models
at 2 GHz (power density: 1.0 mW /cm?).
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Table 3 Height, weight, and surface area and their
numerical values of cuboids.

CuboidA CuboidB CuboidC CuboidD CuboidE

H[m]  1.61 1.73 1.20 1.05 0.90
W [kg] 55 67 24 18 14
S [m?]  2.08 2.45 1.24 0.98 0.79

Snr:Model surface area
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and 2 GHz absorption cross section S¢ in
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models.
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Table 4 Numerical values of coefficient vy used for
Eq. (2).

Japanese model
Cuboid model Real Homogeneous
¥ 0.306 0.276 0.220

| B Cuboid [ Real O Homogeneous

0
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Syears  3years

(Female) Male
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Fig.8 Whole-body average SAR in the cuboids, re-
alistic models, and homogeneous models.
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