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~1000 “babies” (<130 cm) measured so far

‣Detection limit for 134,137Cs < 50 Bq/BODY



~1000 “babies” (<130 cm) measured so far

‣Detection limit for 134,137Cs < 50 Bq/BODY

‣134,137Cs NOT detected from any of the ~1000 babies



BABYSCAN is unnecessary 
(for radioprotection)
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Chernobyl studies infer- 
100kBq/m2 of 137Cs on soil 
+ 134Cs contribution 
→ internal exposure 5 mSv/y ?
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Internal radiocesium contamination of adults and children in Fukushima
7 to 20 months after the Fukushima NPP accident as measured by

extensive whole-body-counter surveys

By Ryugo S. HAYANO,*1,† Masaharu TSUBOKURA,*2 Makoto MIYAZAKI,*3

Hideo SATOU,*4 Katsumi SATO,*4 Shin MASAKI*4 and Yu SAKUMA*4

(Communicated by Toshimitsu YAMAZAKI, M.J.A.)

Abstract: The Fukushima Dai-ichi NPP accident contaminated the soil of densely-
populated regions in Fukushima Prefecture with radioactive cesium, which poses significant risks
of internal and external exposure to the residents. If we apply the knowledge of post-Chernobyl
accident studies, internal exposures in excess of a few mSv/y would be expected to be frequent in
Fukushima.

Extensive whole-body-counter surveys (n F 32,811) carried out at the Hirata Central Hospital
between October, 2011 and November, 2012, however show that the internal exposure levels of
residents are much lower than estimated. In particular, the first sampling-bias-free assessment of the
internal exposure of children in the town of Miharu, Fukushima, shows that the 137Cs body burdens
of all children (n F 1,383, ages 6–15, covering 95% of children enrolled in town-operated schools)
were below the detection limit of 300Bq/body in the fall of 2012. These results are not conclusive for
the prefecture as a whole, but are consistent with results obtained from other municipalities in the
prefecture, and with prefectural data.

Keywords: Fukushima Dai-ichi NPP accident, radioactive cesium, whole-body counting,
committed effective dose

1. Introduction

The severe accident involving the Fukushima
Dai-ichi nuclear power plant (NPP),1) triggered by
the Great East Japan Earthquake and resulting
Tsunami on March 11, 2011, dispersed large amounts
of radionuclides, which were deposited on soil and
water in Fukushima Prefecture and surrounding
regions of Japan. A recent airborne monitoring
survey2) carried out by the Japanese government

(Fig. 1) shows that the surface deposition density
of 137Cs amounts to 60 k–300 kBq/m2 in such
densely populated cities as Fukushima (population
!280; 000) and Koriyama (population !330; 000).

Post-Chernobyl accident studies show that the
level of internal radiation exposure of residents from
ingestion of contaminated foodstuffs is nearly propor-
tional to the deposition density; according to the
UNSCEAR 1988 report on the exposures from the
Chernobyl accident,3) the mean transfer factor from
137Cs deposition density (kBq/m2) to first-year
committed effective dose (µSv/y) for adults is about
20. If this also applies to the Fukushima Dai-ichi
case, the committed effective dose (CED) would
be about 2mSv (i.e., average daily intake of 137Cs
!400Bq/day, or body burden of !60; 000Bq/body,
or body concentration of !800­900Bq/kg) for adults
living in the region where the 137Cs deposition density
is "100 kBq/m2 (typical of Fukushima City).

Note that the airborne monitoring surveys4)

and the soil sample analyses5) have shown that the
ratios of deposition amounts of 134Cs (half life
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BUT 
BABYSCAN is necessary for 

communicating

3



20-30 Bq/kg (in body) dangerous… ?

December 9, 2011, ASAHI, quoting  
Y. Bandazhevsky 

“20-30 Bq/kg IS serious… 

Cs accumulates in the heart muscles 
to cause cardiac disease”



FASTSCAN: most commonly used WBC

FASTSCAN detection  
limit ~ 300 Bq/body 

60 kg ~   5 Bq/kg 

15 kg ~ 20 Bq/kg 
10 kg ~ 30 Bq/kg 

(+ small children cannot stand for 2 min)

None before the accident 
now about 60 such units in use in Fukushima

?



detection limit of 
typical WBC
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- We say 
measure parents! 
 
vs 



- We say 
measure parents! 
 
vs 

- Mothers say 
please measure our children



BABYSCAN’s detection limit must be low

“BABYSCAN”

detection limit of 
typical WBC
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Development

3 units have been deployed

2010 2011 2012 2013 2014
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BABYSCAN（1/10 model, May 2013）



BABYSCAN（wooden model July 2013）

more stable face down rather than face up



BABYSCAN（Nov 2013, detector roll in）



BABYSCAN - NOT a baby-friendly device, yet



BABYSCAN: design is an important elementThe massive iron shielding is enclosed within a soft plastic cover  
Designed by Prof. Shunji Yamanaka, U. Tokyo 



BABYSCAN detection limit

← Detection limit <50 Bq/BODY 

Detection limit < 3Bq/kg → 
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Communication is the key

Dr. Masaharu Tsubokura, Minamisoma
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Conclusions
‣Despite soil contamination, the internal exposures of  
100% children are below the WBC detection limit

‣Parents with small children are still very much concerned 
about internal exposures  
- this motivated us to develop BABYSCAN

‣BABYSCAN is an important communication tool

Unnecessary (radiological protection)  
but  
necessary (psychosocial)


