EIRADIATION&APPLICATIONS

!

"#$% & !

" #

0,83&9 0*3: 6
3) B

*

* %
i

0
6, [A*= 03>

5 0*
32

3: 0%/
L 2?2 @

, 6&9 0*:65;
>*

8

0*

"#$%

g

(&

%
%

%

3
=
o
I
(e}
~
X
o
*x
+
. (42}
s 5 g
T o
o
- ]
+ +

Y%C22.) C

3 26=3
*

_é,*
, 0,70,
,+3

26
>+

6 6,/0
* 5

* 10 /*
32

ooB
*E6

2 00,

E3
0*
=
3 +
o
- ©
]
5 X
o
Do -
NS
[=) 6>
*
5
- o L
@ ©
RGN
169.*1
o I
x 1l
o
« ®
CA
© T
o~ -
-
+
.o .
~
.m O
®_~x_*_
)
=
©
©o ™
+
© =
R
1*16
o

)*

5+ !

*

0

0 0B

00,

x

o

%

-

'

o

—

S

o

-

*l

'

.-

-
05
™
< o
N

+ ™
-,
~N O
Qo

,W\)o/«



L 0*< %3% MD* , 3 0%( % 3!333

10 [ * Ex I+, DC V
6, + 5 5 * 4% E=—x—
Dt S
4 * /10,@ @ 6 /,*6 =,
006 , 0, 3* 6
, 6, Fc /10,@ /03 o,
Region 1 /0 /* /O /[ 006 , O,
Sh = 0.68 km?2 0@ * /0 @,, R
0 /* 00@,=00,,
*6 6,,6R
1 + @O0 [ [~ ,6,0 , 6
6 6,/ D, , + @
, - 0 8,6 &9 0*3 5 />
oo6 , 6, 1/, 0* 006 ,
I 163 5 @@ * L
006 , O, D,
/0, Ix* /0 *66 0, 5 + .
N* 8 /103 eN@ ,0 /0 0, 5=/ * 65, .
0,@,=00, , , 0,
3 DO, 06,, |/ =G U @, ,
> 6 6, 6 3 + 6 /I *5 @@ O
/] +*1 6 6 , @ = 6B * 006 , O, X
.5, @ o4 6 _ ¥ * 006 , /[ + )* * 6
,0 5.+ o, ne )* 6 * 5 @@ 0, 5=
*00 !l L, # *0, | * 60 O c ., [/ 006 ,
6 10 P3IMO"#P @, , 05 ,, 6
D* , , 5= 66 @O0 )*
,6,0 G O / 006 , @, ,
=6, 5=* ,66 =/}
6 , ¥ 0,0 + = |/ *
6 =,6) + @0+ ,6 +}*
o, , , 0, ,
1E.,* , 56 3 3 +* /3
6, 0/ =, ,5 )
0= 0 006 , O, 6 /,
, +.F 6, /106 * * [ 10
» Ho,@ /0 6 / * 6
=,6 !l 6 6 3 0@ =

v $* 6,3 6
2CM6 , 6, 1%12:6532 +

/ D*, 6 6, *
L , 03,6 , 6, 0 +}*
, , 5OB,+0* @ 006 ,
0, % // * * 665
*6 6,065 /* 2CM6 +* *
Ll)M%lQ 12 LM);C2 | * * 0 A
10/, . ,0,5= * 0 0,6, 16
1%#% 0 00 , * 5 £ 006 . 0.
1 D* , 6 6, + /6 00, , *
/6 * 006 , 6, ) 6 =,6 ) //loo@ /0 [ ,
/0 / 0= 0 006, O, 0 50B, !l 6 3*//00@@ 6 !! 6
x 10,5 @,, 0, @ = S* 006, O, 0o
00, , 2 * 006, O, /0 @,.3, ., 106
6 5= 6 / * 0,6,0 ., @, @ 3,
$,* 6 , %)L 1%12 :65;3 5 @@ + * *
2 00,0, 5 % 50B, +*0* 0 5 0 +* =*0 55
A.x *6 6,)66 B [r*
16 6 ,, ,* 6 6 =6 =%0 5 ) ,, 3
,6,00 , * 0, =+, , * ;B 1T, >1 +
6 =6 ., * I# #* / 5.4 * /* 006 , O,
* 006, 03* 0 [ /10 2 *6 6,3,
00@,=00,, 0 5 D6, 5= 006 , 0, + 0@ +,00
6 * R 2$R [ * 5./, +*, ) 0 +0** *6/6 ,
*

*
:* , S @ DO @ *, C,
/I @,, /0 0 5 D6, = *) 03 *@=, + 0,
6 00 , C #"HI 006 , O, . F )*



0%( % 3!333

L 0*<
, /) 006 , A ,
*1 16 *,50B / |/
/6 * 006, O, A
DO, , 5 5 > 6 , @
N C 6, + '
6 066 5+ ,6
6 ,@ 0, =/*6
00@=00,, @ J= /
* 0@,=00,, [0 I, 63
5,0, , * + .6 | O
6 6, Ixs
00,* D, , 2 , *
=1 ., =*1, ,#6
@ /| 0* 006 , +
= - #
120000

100000

Radon activity concentration (Bq/m3)
1) e @D =]
o o o o
o (=] f= [=]
(= o [=] [=]
o o o o
1 L 1

0 fose: T T T T
300 360 420 480 540 600 660 720
Time (min)

- #2,D6 /6 ,6,0 ,6

D, 6 6,5 5,/,, * 3
006 , 3 @, ,
’ > 5 = 06 5 , =
[0, 6 , 6,
2C M6 %)L , 06 DO
+ /16 ,@ o, - /f* 3
,"D*, 6 =,6 + 0
R /0 +* / 6 i
D* , ,+ 6 6, =
, 06 *

Nlo

+ 0 O,

,*@,0 00B+ /, O
= +06=5 0* ,5= 1

=3 * 6 +
6 60,
*

6
+
6
*

*, @

3A 3A5 3J 3
o )y * 0@,
+ 6 66

* 6 3@
5 D6,=00, 5

F00B+ *



L 0*< %3% MD* , 3 0%( % 3!333

) ,6, * 6, (3, */ /x 6 I B6 W'! B6
R 00, OOB + 6 +* I B6 N B6 - oy , @ =
/ J 0* AQ% #! "y, 03 =/ * , /*@,0 /0
x5 /* 6,00 6 x* 8, /0 <), @ /
5= 00B + ,6, 5= 6 R DO ,56, B= /| 6 #6
006/ 0 /,*0 6 0 +,* , 6 ), @ [/ ( @= 55= , %
6 / o0@ [/ * O, * // R 6 @;* 16 @)* R 5 @ /
= 03 *D + 6 Bl * Ko, =6 5,+
00, [/ /O 6 | -
ooe/ 0 - * 6 6,3 =0 =
/ 0 0B U'l#6 + 0 E * +
+
- -G 0= ,5, *, 6 55
=10, 0@ /*6 00B *
65 *5 /GO
- ":8,0 0 [/**D 6 |/ o0
* 00, 00OB ,0 /*6 0, 5= >
 **D ED , 0, % 0.02
19%-% -
S 0.01
- = @ , I*6 £
1 3 ’* / + /’+ + L O /’ MD 0 2438|2522 13 5 |10| 7 ’?T
13 L*6,0 ! S/6 % 0*3 03 0 35 70 105
C A !#C Q5. , 3A ,* A (m?)
AV. . , - -G 0= ,5, *, 6 55
=/0, 5 0@ /*5 (17
6,0, 06 65 5
%M?2Q) 12 2 2 C /GO
1.6 v N —
5%7% 3 NIV e
N T ST wl \\\ \ —oin |
, 63 * /0@ ,, /0 \ ) —Saim
G +00500, 526 /G, : Y\ X '
/G 0= ,5, /*6 0o0oB ;},“ \ ~
* 0 5,/, 6 55 = 10 NS
=10, 6 @ [/ " 63 * 09
6 16 * 6,06 # 6E "6 08 ~——
+ .6, |/ 1 G 0= ‘ ~L_|
.5, I*5 (/* 6,0, 7 S
06 >0 6 55, = 0’60 5 10 15 20 25 30 35 40 45 50
=10, *+ - Y6 @ / A ()
( 6 3*6 "6 6,0
6 6 )>* #F, 66 6 6 E * - ! @@= =1 >, @& *
@ + [ 100, )+ +/ o 0
00, 0O00OB @ /6! 6,! 6 )*
DoO@ /*x0O0OB+ ** ,, [/ O * 5%!% 0
* *
.1 G, E, /3,_6 @ |/ +t )5 o *x 6 6 0,@,=
,6, , ! 616 = 6 8 /
x % oo, , , 6 /6 [
6 6, S* .6, 6, 0 @ * 6 )* 6
N "63 +N! 63 ( N 6 «+ NI B6 3 . "o !
= D6. = ! B6 * /61 01 1/, 6 0,
! ' ' 5.+ JGS % +* 6 @ |/
#JG$ )* , + +

w



0* < %3% MD* , 3 0%( % 31333
B . HI ) 0o 0 3 » L /0
5+ * 600, , o, * @ 6, 0* 6
6 . X 6 M3-3 /6 * 00,, 3 *0B 3 = 0*60
10/ * ,/* 6 3. 06 |, *6 = | * 6,
% 00,, 0 5=+ #, " L, . 6, *@ *+ *, =7
JG$ , L = /| x| + ¥ *0B /
0, 6 % * *0 |, D6, =1#6 @,, * /0
350 ,*5 + B+ / E = 00= ,0,5,, *
,6 %, 0/00,@,=/ 6 66 , 50 [/ [* /,
, = @ = , . F 6, A@ ), 0B [,
,0 8 H#l ., JI#6 *0*60 *=0 ,
1,6 ,"34+40 = , *5 ,@=0,, @ ,* 63,/ +
* g8, = /, 6, + 0/ - 0O , 0 5 @ /6,6
, 5=6 [/ * B/ > 6 % 0@.=00,, 2% 65 ,
O,’/l* *' = 6 " ,*: + * G@ y H (10)
5+ = 6 "5 0,0= ,0 .
H*ON! z@ JG 2u4W Z@
Y5 % 6 00,, 6 ¥ G. 05 . 6.+ 6
6 ) 2 % 0., c 6, *5
, o JG$ 6 ,
1 10 "X$M O"" P '
1
1
1
J IO #X$M O"" P 1 #1
J !
J #
J !
10 X$M O""#P 1 !
Lo
#
# . L 65, G@ ., H* @0) ,
2 10 X$M O" P ! * /0 5 H* (0) [ #3
2 #\ H*@O)[#!3= + #!\  H*(@0)["#3
M 0 IX$M O" P n # “#\ HY@o)[!13 H* (10) ] 11 Z @%*
- 10 #X$M O" P 1
10 "X$M O"" P "
10 X$M O" P "
"5 10 X$M O" P ! #
" !
6 % 0@,=00,, @ |,
6 05 ,6, ,"JG$ /6
6 , 00 , G, D,
0, 1 * .6, /x,, % O, @ =
/*, N1JGY B
5%5%
- L D* , 3., *
) vl , 6 6, 8, /0 5 3 3
@ 66 - )>* 6 \ 3« 3= + \ 3-[ 3
@ /*65, G@ , , / 6 \ 3] 3 3<] JG6
5, Z@%* * 6, 6D66 /
Z@%* 6 @ Z@%* 5%%$%0
% * *
4% 36 ZC@C$@ ,* ,Z@% @ ’*, & 13 ¥ D* | , *+
/6 F + * @ 6 @ **8, 6 [0+
2C M6 , 6 ,E* , *4+ -
A@ = 5" , 1626 ¥6 @ /61 IG6
6 +*, 65 0, 0= ) % / * 6 G 6 .
6D66 @ , 5=Q B*, HI " Y6 Dt 16 's
., H1 ., 1z@sr 1, ; “ 6 6
06 / * 6 6, , /10, 2 DO, =3 * 6.5 0o o0 |,
50 / 6, 5, * 6 5 + % « x* g
,6, *DO,6 , @ 5 ' ’ ’ ' '



L 0*< %3% MD*, 3 0%( % 3!333

D* , ,P 3« - 8%, * @ ,0 /0 |/ 0o 5 ,6, |,

, * 5+ * X//0,@ D*, _"JG6 N"#JG6 Y Il 0 ¢

P 3 S+ 56 /DY, * 8, @.,0 D*, 55 =

F * 8, @.,0 /0 > 0 =* 0o =,0 />,

, @ * 6 6, L, B=3 3> Vi 6 O*

!/, 8, = 0 ,
3/, NI# JG6 *Z@ H”(0) FBE * **8, , | 4+
 00B + /@ = ¥ >
-6L=1! ,L=13 ,6,0 ,6 o,
6 6, [ > D* .t -6 * + * , 6
/16 0, 10 #IP3M O" "P & 13 = D* , /! )JGO 5
, @, , F oo,/ *,, *8, @ ,0 6
@ , Ex* 66 )5 ) * /0 J, * @ =@ |/ *06 ,0
6 *= 6 @ = 5+ 0 , & 0 0, /0, G

JG 6 c= 1 = /0, I ,,B , 00 ,* @ , /x

 D*, , + | 3 +*0*+ 55= D* ,66 6,3+ /

0 5=*@= ? = ¢, 6, @ / JG6 6 *=
26 = =E * 0 6 , @ | JGe6 /| & )5 ? *

, 0 /* 6, 01/0, 0 0, /0, $ N "3 * ,,
*10, 1> 0O +* 0* D*, /* 6, 6260 5
/66 , ¥ 0 /* ,6, , D6, =#)G

* *

' D* . HI Y5 .6 6 6, /* D*

)5 Q ,66 6, [/} D* JG6 x* 8, 3
3 JG6 0 10 #IP$M O" "P @ ,0 3@, /0

L 65 36 36D L L .0 3+ 3e 2.1/ 33~

/ D* | 0 *@,0
6 n 6
6 @ , 6,6

! 10 X 1 #

L= # A MO"" P

L= # ! A P 10 IX !

& ! ! A " M O""#P

& ! A ! 1 10 "X " I #

& =I# | n I MO""P

& = # " ! J 10 #X ! 1 #

1 ! A ! MO"" P

1 ! # 4 ! 10 X K ! #
! ! L# 1A ! M O""#P

’ # l " ! 10 X P ]

20 # A ! M O""p : :

20 # A !

I 2 10 X ! # #

P \ oA | MO" P

Lo # ~oo 1 0 GO /x** I

10 e # , /03 * 00@,=00,, *

1 # ! A # 65 0 5=*x* * @

L=1 I I I A 6 6, D6, =!#6 5@ ,*

L= N /103 @ O, N ,06 .0

0, 3*+ @ * 5+ 1

1 @ 1 IG$6

L=! , 0 * @

03} D* , ,+ 6

, @ ,0 00B+ 06 ,*@ c.Q?cC

/6r=8, /0 ,* 6 0, ) % /6 @ 66 @
f 66 )5 ) 8, * 4 * 4 % * D* / 6

@ ,0 6 6, + 6 > ' el .

6 oty 6 %)L , 0 @=5=, ,, /6 ,
L v 70 /16 * ,6 * 1JG6 H 3113
66 , = | * * +.* 6 6 = 6 0* * 6

6, =03» D, , 0.@=00,.3 8 .5 3 =3

'* OOB+ 3@+ /O’:** 1* , 61 6 110 /* [} +| y—

5= * 8, /0 3+ )* , 3@3*@ ‘+ l3 6 *' 0 S 6

/6 #1 +1* 6 @ / ’) 1* L /*, D* é ' *

D6, ,3x6 D, .,/ * o Y '



L 0*< %3% MD* , 3 0%( % 3!333
6, 626 + /| ,5 %0 <? 649 2 6 8
=0 5.+ 1JG 6
)* /1* 6 ? 6 +9%
6 6,/0 =26 , DO, ,
0, *x ,, * , 50 * YM-M%M .M
+B +*@* 6 ,+B 0> 1 , .
QB , 3’M@ 6, 60, 6 ,
,0 /5, B6/6,* 63 @, / 0 6, 0,6, ,*/6
o,b@=00,, + ,0Q - ? , )5« 263 ) B, 3a
65 %3 %0 3@ 3 # 3!
CO0 /00 6*%*5* 0%,/ ; @
@ . 0, P (A &l @ > BA ( -
/26 )y =46, : "1 M3: @3 !
+ 0, o> +, L 0*< 3'A0 6 /0D 6 6
+, s )+ 16+ .0, . 6,*6,0
0, 5+ * . * 0, 05,3 C% %; %> %0%( 3@ #!3
,+ * B > BB63/ D6 . BN
,+ > BB6 B @B 2 .+ Q:* 3%. =311B3 S&. 31 -
* @ 26 55=6, //0, * % *3 ‘M@ , /| 6 00B ,
’ + /5, 63+ @ #",3 ”= 0=0 3a ) 3@ #
0 A5 | A ! DO 5 " .
v # M%Q 3% 6 0,, % 6,
/[ s@@ 00,, 50 o//0 ., / ,0 810 I/ B 30
, 0, , 0 , 6D ?6 , 3a 9 > 3@ #3
b 5=+ +* 5= ) 6, 5 113
/I * 0,= >* * /26 MQ B* , 3°1 6, / * 0
50 + /6 * 0, @ = 60 /| 66 . .16 ?
* 6 , ) B,a3 %3 %O 3@
3 " HH3
. 1x+B0 @ . "A, L, 31 6,1k 0 6 0,
6 *0 6 , @, , / 66 ., ,16 26
006 , |/ = * @ 6, ., ., 1 3a %3 %0 3@ 3
)* 6 D* , , 6 = 3!
5 / * /0, /1, >A, 32LQ@ 3'M/0, /6 , O .
6 , 6 26 6, /6 6 s a3
9 > 3@ 3 "3
* * ;
; 3)0*0 % ,
+ % 3 & %, * 3 ,, 1,60M =1 0=3 3
% 3 6%9 *
I LL 3% /61, 6
/ %9+ 9% 6 6 0, * 2 M1%
% 6 <=8 % ( (%; 0*3a %3 %O 3@ 3 #3
%0* + < 8 §

*0fp * >0



