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Radiation Rules at KEK 
• Normal operation 

–  0.2 µSv/h for Non-designated area (K1) 
–  1.5 µSv/h for Supervised area (K2)  experimental hall 

–  20 µSv/h for Simple controlled area (K3) 
–  100mSv/h for access restricted  

• Shielding  100 µSv/event(K2) 
• Mis-steering beam loss 

–1 hour integration of dose rate should not exceed 1.5 
µSv/h using radiation monitor.  

 (Terminate injection and wait 1 hour)
SiD and ILD : Shielding capability of 250 mSv/h / 18 MW = 0.014 mSv/h/kW is required everywhere 
to meet SLAC requirement

In the KEK regulation, there is no explicit description 
of ambient dose limit for beam operation 
conditions and beam loss classification such as 
SLAC-RSS

1mSv/event (K3)



Magnetic field 
issues for 
Detectors



Limits of static magnetic field
Ministerial ordinance of Economic industrial ministry in Japan :   
The technical standard regarding electric installation, 27th provision 2, 2011

 less than 200μＴ(2G)  in the place where the person enters easily 

Guidelines on LIMITS OF EXPOSURE TO STATIC MAGNETIC FIELDS,  ICNIRP, 
HEALTH PHYSICS 96(4):504-514; 2009

fields. Therefore, for general workplaces, the limit on
exposure is set at 2 T, to prevent vertigo, nausea and
other sensations, but for specific work applications, when
the environment is controlled and appropriate work
practices are implemented, then exposure up to 8 T is
acceptable. The extent of these sensations is highly
dependent on individual factors such as personal propen-
sity to motion sickness and the speed of movement in the
field; therefore, if an individual experiences such effects,
they can be avoided or minimized by moving as slowly
as possible. Guidance is not based on time-averaged
exposure because, in addition to the experience gained
with the use of MR and other static field sources
world-wide over the last 20 y, mechanistic considerations
indicate that any effects are likely to be acute.

Adverse effects on the limbs from exposures up to 8
T are not expected based on modeling of blood flow in
smaller vessels compared with those of the head and
trunk, and experience from existing sources. There is no
evidence on which a higher limit of exposure for the
limbs can be based.

General public exposures

Exposure limits. Based on scientific knowledge on
the direct effects of static fields on humans, acute
exposure of the general public should not exceed 400 mT
(any part of the body). However, because of potential
indirect adverse effects, ICNIRP recognizes that practical
policies need to be implemented to prevent inadvertent
harmful exposure of people with implanted electronic
medical devices and implants containing ferromagnetic
materials, and injuries due to flying ferromagnetic ob-
jects, and these considerations can lead to much lower
restriction levels, such as 0.5 mT (IEC 2002). The
exposure limits to be set with regard to these non-
biological effects are not, however, the duty of ICNIRP.

Explanation. These ICNIRP guidelines are based
on direct biological effects of static magnetic field
exposure. There are, however, other hazards of static
fields that are not directly biological and therefore not the
purview of ICNIRP, but are nevertheless important to
health protection (see section on protective measures).

Based on the available scientific data above 2 T, the
exposure limit for the general public (any part of the
body) is derived by applying a reduction factor of 5 with
respect to the occupational limit for the head and trunk.
This reduction factor accounts for all members of the
population.

The limits recommended for occupational and gen-
eral public exposures to static magnetic fields are sum-
marized in Table 2.

PROTECTIVE MEASURES

ICNIRP recommends that the use of these guide-
lines should be accompanied by appropriate protective
measures. These measures need to be considered sepa-
rately for public places where exposures to static mag-
netic fields are likely to be very low and infrequent, and
workplaces where, in some work situations, strong static
fields may be regularly encountered.

There are three main areas of concern: for members
of the public, there is a need to protect people with
implanted medical devices against possible interference
and against forces on implants containing ferromagnetic
material. In addition, in some specific situations, there is
a risk from flying ferromagnetic objects such as tools.
Thirdly, in work situations involving exposure to very
high fields, there is a need for a set of site-specific work
procedures intended to minimize the impact of transient
symptoms such as vertigo and nausea.

Effects on implanted medical devices
Safety authorities need to ensure that there are

restrictions to protect individuals who are wearing im-
planted ferromagnetic or electronic medical devices sen-
sitive to magnetic fields. There are many individuals
wearing such devices, in some cases without being aware
that they have them (e.g., surgical clips).

Electromagnetic interference from low-intensity
static magnetic fields has been observed to affect the
operation of pacemakers, particularly those with mag-
netic switches, and other types of medical electronic
devices, including cardiac defibrillators, hormone infu-
sion pumps (e.g., for insulin), neuromuscular stimulation
devices (e.g., for the sphincter muscle of the bladder),
neurostimulators, and electronically operated prosthetic
devices (e.g., for the limbs and inner ear). In general, the

Table 2. Limits of exposurea to static magnetic fields.

Exposure characteristics Magnetic flux density

Occupationalb

Exposure of head and of trunk 2 T
Exposure of limbsc 8 T

General publicd

Exposure of any part of the body 400 mT
a ICNIRP recommends that these limits should be viewed operationally as
spatial peak exposure limits.
b For specific work applications, exposure up to 8 T can be justified, if the
environment is controlled and appropriate work practices are implemented
to control movement-induced effects.
c Not enough information is available on which to base exposure limits
beyond 8 T.
d Because of potential indirect adverse effects, ICNIRP recognizes that
practical policies need to be implemented to prevent inadvertent harmful
exposure of persons with implanted electronic medical devices and
implants containing ferromagnetic material, and dangers from flying
objects, which can lead to much lower restriction levels such as 0.5 mT.
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ICNIRP : International Commission on Non-Ionizing Radiation Protection


