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6.1.5 VT *1) - -
« X 600
& * 15 .X0.15
r , 10
W7/ TR
6.2 I ! ) < | « «
3 ! 5| *
6.1.6 « - M* « 5
LA XL T / N 4.2 oV
‘ *
1 1
6.1.7 (multichannel analyzer )1
x! * oscilloscope 1024 "7 *$
- solid tyre Hal (TI) 3 X3

6.1.8 * Geiger Muller Counter
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6 42 'A

6.2.3

A

6.2.1 |

6.2.5
2 %
30

6.2.6

6.3 A

250

6.2.3 =

*!

*! Zeiss
0.0225

6.2.1

100

]

10 %

500

600



i I M *
!
* * 100 1
tda- (etandard deviation)
(X)
?
< :/ “"H - [ N1
X = I
7 * ]
N = )
6 / mu U
*6 e
. i '
? 10 %
I
5. .1 '
18 1
0 (1,00

(moan)

*

«
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6.1

10% bo

etching time tracks/o.0225 ninu relative tracks density
(hr.) NO. 1 Ho. 2 No. 1 No. 2 average
1.0 64.9 66.5 87.7 85.9 86.0
1.5 69.5 69.8 95.9 90. 92.2
2.0 70.9 75.9 95.3 95.7 95.8
2.5 75.7 76.5 99.6 99.1 99,
5.0 7.0 77.2 100.0 100.0 100.0
5.5 75.5 75.5 99.5 97.0 98.6
0 71.2 75.0 96.2 94 5 05,
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6.2

10 % so fl ! *

etching time tracks/0¢0225 mm.“ relative track;s density *
(min. ) No. 1 No. 2 No. 1 No. 2 Average
10 51.2 51.9 69.0 68.3 68.7
20 62.9 64.3 ' 84.8 84.6 84.7
30 72.0 71 97.0 97.5 97.3
+0 733 TRGE 98.8 99.6 99.2
50 .2 76.0 100.0 100.0 100.0
60 72.1 73.7 97.2 96.9 97.1
70 66.0 68.2 88.9 89.7 89.3
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6.3

- Xi«
10 %0 60

etching time tracks/o 00225 relative tracks density *

(rain.) No. 1 No. 2 No. 1 Ho. 2 Average

8 55.9 55, - 773 75.5 709

12 6b 08 65.2 86.1 88.8 87.5

6 72.0 70.8 95.8 96.5 96.2

20 75.2 73. 100.0  100.0 100.0

2b 73.0 71.3 97.2 98.0 97.6

28 69.2 66.6 92.1 90.7 91.M
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6.4
U a
10 % 7C da
etching time tracks/o.0225 mm." relative tracks density *
(min0 ) NoO 1 No. 2 No. 1 00O Average
5 13.2 12, 97.0 9 .5 95.8
6 7.5 7.9 98.8  97.9 98.
1 7.9 5.6 99. 98.7 99.1
8 75 76.6 100.0  100.0 100.0
9 13. 73.9 97, 96.5 97.0
10 68.8 69.2 91.2 90.7 90.8
11 62.1 63.3 82, 82.6 82.5
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, 6.5
| n
(. (X) 10 %
!
temperature Ietching time at maximum
(° C) tracks density
(min)
bo 0
50 50
60 20
70 8
etching time
180 - Q
160 |- ‘\
K\
o | \
N10) :—- \\
| 3
B
4o = 3\
} e
& e Y temperatus
67 /\ \n' n n

10 % |



6.5

66

*! 0 1 1
10 % Orow 40,50,60 70
] M |

{ (.00 )
0% 3 405060 70

A I

40* .3 ., 50" . so , 60" . £0 10°

50

j 6.6



il 6.6

I:f, | It ] ‘ lfuita ?
o it ad MW (1w T tf
10 J 90,50,60 a 70
etching tracks/'0.0225 mm
condition No, 1 No.2 No.3 average
* I* *% * % *

90 G,3hr.  76.59%£9.37 2.31%*2.19 77-72*1037 2.98+2.28 76.19%9.51 2.37*2 .13 76.81%9.91 2.38%2.20
50 Ct50 -lin 75.08-8.86 2.29-2.09 78.96+9.89 2.50*%2.90 75.9049.03 2.9142.18 76.31%9.29 2.90%2.21
60 G,20 :in 76.29*9.67 2.32*2.12 78. 2+10. 9 2.38%2.18 79.08%9.88 2.19%*2.07 76.15%9.89 2.29%2.12

70 G, 8 in 73.90-9.V 2.25%2.11 76.98410.03 2.25%2.01 79.71*9 73 2.93%2.16 79.86%9.87 2.31%2.09

CT1
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0.5
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8

irradiation

time
(min)

20

40

00

80

00

120

15.4
3k, 2
47.5
63.3
8io7

96.3

N 6.7

#]
10 % & 60

tracks/0.0225 mm.

No. 1 No. 2

* * *%

003 14.8 0.3
1.0 32.4 0.8

5/ [24b13 1.3
2.2 61.7 1.8
2.7 8.7 2.5
3.2 94.3 3.0

fi 20
Average
* *#
15.1 0.4
33.3 0.9
46.9 1.4
62.5 2.0
80.2 2.6
95.4 3.1



! (linear correletion )

X Y Xy X2 Y2 i
20 151 3™ 400 228.01
«w 333 1332 1600  1108.89
o 469 2814 3600  2199.61
30 625 3000 6400 390D.23
IC0 02 o 10000  6432.04
20 93.4 11448 14400  5101.16
§11420 3.3.4 2891  3h4G 22973.96

r = 0.99942
IHi m Method of least square
NEXY - 2X2Y 3UH8 0 70685
K2 - (5X)2 42000 |
_€idx2- g XYTX 8960 - .
KEx2 - (£ X)2 oo - O
= slope a0 A -intercept

Vo o= 0.79685Y- o0.21333



thermal tracks density ¢opithermal tracks

5 density
(tracks/0.0225 mm"~) // .

90 =49

0679685 X = 0.,2133

o
I

099942

H
"

70 |- 47

/
/

=~
50 = 1
L
"’!'O i = i
clod Y =7P0L02743 X & 0.18666 4 3
R_= 0.99955 e
20 o ] 2
A
10 |— ' = 9
0 ! 1 | | L | i o
20 Lo 60 30 100 120

irradiation time (min)



6.8

0
128
! 10 % 60 9 I 3 20
irradiation time tracks/o.o225 ma.2
(hr.) No. 1 No. 2 average
£ }iok * * % *
3 3 .0—=E2 Q3= 1.2 3.2 1.2
6 70. 15 086 1.3 69.5 1.
9 19 22 1007 1.8 1028 2.0
12 137.2° 3.1 1323 3.0 13.7 3.1
15 1715 3. 1733 3.6 172, 3.5
8 206. —— ) .3 203.8 2
20 226.7 EA S 8 22700 )




( tracks/0.0225 mm )
200
Y = 11.3126 X + 0.7325
' = 0.99985 ,/
|
X
100
)2
ey
0.99000
2/\
0 _____ Q
6 12 15
6.9
128
60

thermal tracks density

73

epithermal tracks
density  3'

/
I\ 20

-10

0.21009 X + 0.35770

18 21

irradiation time ( hr.)

2



205

irradiation time

(hr.)

O© O w

12

18

[ S]
1

10

*

No. 1
V_*

1C6 0.3
20K 03

21.1
36.6

17
53.2

65.2

2.9—1.- |

0. -

0.7
0.9
1.0
1.2

6,9

60

*

9.0
18.2

26.3
35*6
2.3
53.6
61.0
70.5

No. 2
*%*

0.1
0.2

0.-

0.5
0.7
0.8

0.9
1.0

tracks/0.0225 m?

20

average

*

* %

oa 0.2

19.3
26.7
36.1

5.0

53. -

63.1
71.2

0.3
0.

0.6
0.8
0.9
11
1.2



thermal tracks density

80

60

ko

20 |

3

1]

(tracks/0.0225 mma)

2.92775 X +

75

epithermal tracks density

r = 0699977
,e/
& 7/ 0.05039 X + C,007142
s R _ -+ 0.xf
V//@// ¢ 7 0.70535
! | ] i | | | |
2 5 8 2 2k

6,10

10 %

irradiation time ( hr.)

ROGNIV] '
I 60 A 20
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6.7 ( ! OC)
?
! TRIGA HARK 111 * '
* 500 {
I
15 30 | 6.2
6.10
6.10
500 *
irradiation time tracks/cmf rate of tracks formation
(sec) (tracks/cm”/sec 0)
* *% * <*
15 502933.33 9911.11 33528.88 660.74
30 1107511.10 18488.88 36817.03 616.29
average 35222 .95 630.52
*



6.8 ;

* ) |
J 0 *
; *' 500
# * .
A | * %
¥ o9 (
), R 2.5,2.5
2.1 2
| )
* # * n 7|
of 7
1
. n 1
' [l A *!
"
.
I # 'S 1.253 eV
oo 80 %
x %
oA 0412 eV 9,
* 95 %

11 percent abundance

n %

*!



6.11

« [ * 9
- ' N

mgicm2  irradiation waiting true cpm.  cpm. at normalized

time tine saturating  to 100.30

(1) (ein. ) mg/cm/

06.28 221 3 1181/1 1297.8 1509. 18
36.28 227 12 1005.6 1260.2 1661.92
36.28 36 2 1239.0 1286.0 1692.92
86.2.3 360 11 1162.2 1351.8 1571.66
06,06 215 3 o 1301.6 1516.30
86.06 215 10.5 1075.2 1315.6 1530.86
100.30 295 35 1651.6 1553.6 1553.60
-100.30 293 12 120U.0 1538.6 1538.60

average | 1519.66



! ifuUm - 9 A 18

mglem® 'irradiation waiting true cpm.  cpm. at normalized

time tiiiie oddWPdcl § to 100.30

(min.) (min.) mg/cm?2
R o L1019 139+ 152.58
0 10 221 16 90.6 117.6 150.92
ITQ e 360 7 117.6 130.2 116.26
70 £0 360 13 l03.2 126.0 161.09
107.88 215 T 138.0 161.9 150.98
107.88 213 195 1308 168, 157.20
o 295 135.6 153.0 153.9 -
anss. 255 16 236 155, - 155.09

average 155.82



6.13

n O I_
- 6 128
Mglern2  irradidtion waiting true cpi'll.  epi'll, at normalized
time time saturating  to 100.30
(min.) (min.) mg/cmz
98.56 237 3 318.0 363.2 369.26
98.56 257 13 297.6 366.8 371.66
98.56 36 2 369.0 381.0 3 8.08
98.56 386 10 358 2 610.6 617.62
100.30 232 2 376.3 605.0 606.88
100.30 232 9.5 318.0 378.6 378.86
98.78 333 2 é@g_oQ 373.2 376.76
98.78 335 10 357.6 612.2 618.76

average 1 388.20



6.14

*! ’l

li - 7 , 128

raglemz irradiation waiting true cpra. cpra. at  normalized

I;ime time saturating to 100.30

(min. ) (min.) mg/eni
98.82 237 1 21. (X 23.8 25.08
98.82 257 17 17 4 22.2 23.82
98.82 386 0 22.2 23.8 25.32
98.82 386 18 19.2 22.8 28.18
O 232 6.5 20.8 23.8 23.38
00.58 232 13 19.8 25.2 28.90
93.33 335 6 22.8 25.2 25.38
98.33 335 13 19.2 22.8 23.22

average 28.82



6.15

205

rag/em irradiation waiting true cpra  cpm. at  normalized

time time saturating  to 107.8s
(min.) (rain.) mg/d
T

36.04 287 2 80.4- 84.6 418
86.84 287 10 70.2 82.2 102.18
13.82 406 2 76.2 78.6 114.04
73.02 406 9 69.0 77.4 113.32
78.13 250 2 13.0 79.8 110.46
78.13 250 9 67.2 78.0 107.94
07.88 720 2 106.2 108.6 109.08
107.88 720 8.5 97.8 109.2 109.32

average 109.02



mg/emz irradiation
time
(min.)
99.01 287
99.01 287
99.01 406
99.01 406
98.70 259
98.78 250
94.51 720
94.51 720

83

0.16
LI, I
' 205
waiting  'Qu0 cTillo cpra. at  normalize
time satura,ting to 1o7.08
(min.) mg/cm-~
6 3.0 3.6 3.90
15 3.0 a 2 4.32 _
5.5 4.8 4.8 5.34
12 4.2 8.4 5.64
5.5 4.2 4.8 549
12.5 4.2 o8 5.28
5.5 4.2 4.2 4.92
115 3.6 4.2 4.74
average I 4. 98



1
2
mg/em?  irradiation
time
(hr,)
46.96 136.08
46.96 136. 08
46 .96 186.08
1f6.9 0 186.08
mg/cra? irradiation
time
(hr.)
46.85 1 6.08
46.85 186 008
46.85 186.08
46.85 186.08

waiting

time

(min.)

3

0]

12.5
17

waiting

(me

21.5
26.5
>

35.5

2\ T ) - ) .
\.\\7\\ .’}V N\

/ = ‘
/
A7)
X
2
B2
A}

- > \.

S A AT

/ S / — /

2 PrGrapaeae
oy

A X
o
/1
- 5. e
> o /
2N N\ /
Vo
P
”
\J

. ,,/ )ﬁ:

18
true cpm. cpm. at saturating
136506 1580.88
1343.4 1555.20
1307,/ 1513.56
1333.2 1543, Vf
average 1548.24
6.18
Vi | G 011
18
true cpm. cpm. at  normalized to
saturating 46.96 mg/em”
145.2 168.C6 168.42
las. 4 166.02 166.33
133.8 154.92 a3
134.4 | 155 58 155.94
average 161.52




mg/cra®

< St
41.84
41.84
4 .84

mg/ciiu

54.86
54.86
54.86

54.86

irradiation
time

(hr.)
186.75

186.75
186.75

186.75

irradiation
time
(hr.)
186.75

186.75

186.75

18 .75

waiting
time
(min.
2
6.5
12
16.5

waiting
time
(min.)

21

25.5

30

36

6.19

128

true cpm.  cpm.

at saturating

85

normalized to

451.8 522.24
448.2 518.46
437¢4 506.34
441.6 510.72
average 514.44
6.20
128
true cpm.  cpm. at
saturating
33.6 39.18
36.0 41.40
35.4 40.98
34.8 40.02

average

29.94

31.62

31.26

30.54

30.34

41.84 mglem?



6.21

rif i (nl
18

mg/cm'- truc cpm. cpm at saturate normalised to
and after loading  s2.31 mglem”
p0.04 1211.90 1563.35 1563.12
0.48 1190.06 1535.13 1571.71
76.68 1282.71 1654, 6D 1497.50
78.02 1152.71 1*1-86.95 1523.66
75.43 1077.71 1390.19 1473.08
82.31 1246.31 1607.45 1607.45
78.55 1189.38 1534.25 1534.02
8 .09 1227.83 1583.34 1583.62
79.29 1200.58 1548.69 1548.47
75.99 1150.61 1484.24 1434.02

1538.66



mg,/cm

80.0
80.88
76.68
78.02
75. 3
82.31

78.53

8 .09
19.29
75.99

87
6.22

true cpm. cpm at satlUlate  normalized CdR
and after loading to s2.51

mglc

122. 0 157.89 162.36 9.63
116.97 150.08 5 .31 10.18
1115 1-3.88 15 , - - 9.69
100.68 129.87 137.01 12
85. 6 10.2 120.29 12.2
13 31 173.25 173.25 9.28
3 .31 173.25 18 .5 - 8. 5

5.5 1l 9.0 151.28 10. 7
122.'0 157.89 163.90 9.5
106. 1.36,87 1 .25 0.01

5 .66 10.05



mg/CM2

80.04
8o. 48
76.78
78.02
75.43
82.31
78.55
81.09

79.29

15.99

6.23

frue cpm cpm atsaturate

327.71
297.71
272.71
307.71
292.71
337.71
282.71
242.71
302.71

295.71

and after loading

22.13
384.03
351.78
396.93
377.58
435.63
36”.68
313.08
390.48
381.45

128

normalized to
82.31 Mglcm2

434.71
392.76

377.61

418.75
412.02

435.63

382. 4

317.79
405.35
413.17

398.99

88



mg/em

80.04

0.48
76.68
78.02
75.43
82.31
78.55
81.09
19.29
75.99

1 3

true cpm

17.71
2271
12.71
17.71
17.71
22.71
17.71
2271
17.71
12.71

cpm at saturate

and after loading 82.31 mglcm*

22084
29.29

6.40
22.84
22.84
29.29
22.34
29.29
22.84
16.40

6.24

f

normalized to

23.49
29.96
17.60
24.10
24.92
29.29
23.93
29.73
23.70
17.75

24.45

128

CdR

18.50
13.10
21.44
17.37
16.53
14.87
15.96
10.66
17.09
23.26

16.88



205

raglora®  true cpra  cpra at saturate normalized to
and after loading  82.31 raglem®

80.04 87.72 113.16 116.37
Go. 48 62.72 80.91 82.75
76.60 82.72 106.71 114.54
78.02 12.12 93.81 98.97
75.43 67.72 87.36 95.33
82.31 92.72 119.60 119.60
78.55 11.72 100.26 105.06
81.09 17.72 100.26 101.77
79029 11.72 100.26 104.08
75.99 87.72 113.16 122.57

d 106.10



mg/cm

8
80.48
16.68
1C.02
15.43
§2.31
78.55
81.09
79.29

75.99

1.71
.71
1.71
2.12
2.12
.71
2.12
.71
2.12
2.12

9.95
9.95
9.95
3.50
3.50
9.95
3.50
9.95
3.50
3.50

6.26

true Gm cpm at saturate
and after loading 8201 mgleme

normalized to

10.23
10.18
10.19
3.69
3.83
9.95
3.67
10.09
3.63
3.79

| 6.925

=

CawR.

11.38

8*13
11.24
26.82
24.89
12.02
28.63
10.09
28.67
32.34

19.42

91

200



! 500

mgleral' irradiation waiting true cpm.

time time
(sec.) (min.)
106.92 15 /3 1611.0
97.91 30 50 3020./
6.28
500

mglem?  irradiation ~waiting true cpm.

time time
76.98 15 50 0.7/
85.75 30 57 2.10

cpm. at
saturating

873312.72
861/22.16

average

cpm. at
saturating

26331.18
[6788.00

average

91

normalized to
106.92 mglern®

673312.72
9/0693.02

907002.8/

normalized to
106.92 nglcr/’

36572.26
58339.08

[7155.92s



93

6.29
f

mg/cra.2 irradiation waiting  true cpm.  cpm. at saturating

time time
(soc) (min)
55A b 30 61 130360.00 1702818.12
6.30
500
mglem- irradiation waiting true cpm. cpm. at normalized to
time time saturating 55 »bb mglem?2
(sec) (min)

24 M 30 67 30.18 36038.88 81650.88



6.30

tim
b 18
. al * ]
(nfcm2/sec) ( fem2/sec)
In  E”1.293MeV 852 X104 975 X 0s
Au Eé). A%V 3.2 ?X10” 3.387 X10"
lih 5.822 XioM 3.793 Xlos
6 o XI0M 118 X105
6.31
| 123
n " I
(nfem2/sec) (nfcma/sec)
In E/|.293MV  1.29 *107 8.1 0 X102
Au E o, 12MV  1.271 X1cA 7.610 X102
1575 X1oM 9.655 X102
.380 X104 g. 68 X102




6,32

- 205
*! * |“
( fem2/sec) (nfcm2/soc)
In EMN .293HeV 3.~1 X105 572 X O
Rh A 72 X105 2.723 X102
3.806 Xio" 217 X102
G. 33
rif, | « *
] AR a0 o
A
1 { M||< 1
(nicm2/sec) (nfcm2/sec)
In EXI.293MeV 3.296 X107 721 X 06
Au EN0M2MeV 2.868 X107 1.501X 108

3.082 X107 1.611X 06



6,9

*!

18
128
205

(.Response)
(,o0c) |

*!
!

) *

6.7 96.8 6.9

6.3

*!

D ' '

*!

500
35222.95

630.52

*

2
2

96



9?

6.36
fin ' ' ik
' H
distance thermal neutron rate of tracks response
(mm. ) flux formation ( tracks/thermal
(nfcma/sec)  (tracks/crn /sec) neutron )
78 b0y o 58.800 1.267 X10"h
128 1.380 XI10" o 8 56 1.018 X10~5
205 3.806 X105 3.710 9.7 8 X10“4
average 1.086 X10"5
6.37
lo
I 7 A
distance  epithermal  rate of tracks response
(Lre)  neutron flux formation ( tracks/epithermal
( fem [sec) (tracks/cm2/scc) neutron)
78 718 X 105 1.83 5.087 X 10""
128 8. 68 X102 0.296 3. 95 X1o t
205 2.1 7 X102 0.003 2,93 X10%

3. 38 X10"4



9%

6.38
l/! 1
500
thermal neutron flux rate of tracks formation response
( /cm?/sec) (tracks/cm”/sec) (tracks/thermal neutron’
3.126 X107 35222.95 1,126 X105
6.39
500
epi thermal neutron flux rate of tracks formation response
(nfcm™/sec) (traclcs/cm™sec)  (tracks / epithermal
neutron)

-]

1.588 X106 638.52 4.020 X10-~4
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