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2.1 (Alpha particle , 2He )
2
(atomic number)
-226
2 (mass number) 4
88’\a226 """"""" ’ 86E{n222 + He
86Rn222 """"""" ’ 84p0218 + Hed
/R — Coam® . Hed
4-9 MeV.
(PO0
30 H  He ¥
].?A127 + 1 b iZ\/lg24 +
(no0)
EB]é) * 0]11 b3 +

6l

Hed
He'

He
Hed



6 1n + 1H2
B+ H
211 (Interaction )
excitation)
particle) (Bethe)
dE. 4Ked 2NZ
dx m,v?2
=
|—>\ =
e
VA
0
N
Z
V

P - v/c

............. ) NY  + Hed
............ ) Mg+ He
(fonization and
(heavy  charged
(Bloch) 1
2mI,V2_In(I_p2)_ 2 (2.6

( rest mass )

(mean excitation potential )



2.11
MeV/em
§ -379x102
212 (range )
R

E MeV

15
(Bragg-Kleeman rule)

320 x 10



Energy il —

SN

A
15
1 2.2
ARG y[A
+«2M 24,
<iC AL+ «2M2 o4
n\ 22
yAfE - (effective mass number)
y B = atomic fraction AA...
Mean range  om
1 3 1 5 t r 1
/ .
By
2
4 K :
/ / .
g
hQ
Rt r
ihCE
» 2
Mean range cm
2.20



2.2 ( Track Formation Mechanism )
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2.2.2 ) (electronic thermal spike)

(Critical -~ Energy)
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Plastic (Trade N ames)
amber

cellulose acetate (Kodacel;
Trlafol T; C«U|)(

cellulose acetate butyraterf-

cellulose nitrate (Diacell;
Nixon-Baldwin)+

cellulose propionate (Cellidor)

cellulose triacetate (Kodacel
TA401, unplasticlzed; Bayer TN)t

dimethyl siloxane (crosslinked)

fonaophenol {«unbrolithe,
phenoplaste)

HBpalT {polyester,
lonomeric polyethylene (Surlyn)t

polyamide (H-Fllm)

polyimide
poly 1-4 butylene terephthalate

polycarbonate ‘Lexan Makrofoi;
Merlon; Kimfo

polyethylene

olyethylene terephthalate (Mylar;
pChyronayr Mellnexp Terphane)( y

polymethkll methacralate (Plexiglas;
Lucice

polyoxymethylene (Delrin)
polyphenoxlde

polyphenylene oxide (PPO)
polypropylene (Cryovac-Y)t

polystyrene

polyvinyl acetate (Fonnvar)
polyvinylaceto-chloride

polyvinylchloride
polyvinylidene chloride (Sarsn)
polyvinyl toluene

siltcone-polycarbonate copolymer
siloxane-cellulose copolymer

*Dow surfactant 2A1, Dowfax, Dow Corning;
fTracks of low-energy alpha particles can

2.1

ETCHANTS FOR PLASTICS

Etching Condttiona
30 g K“r“Oy 50 ml cone. H2S04,

10|I 152 NaCIO 2 al 6.25N NaOH,
1h, 40°

25 g NaOH 20 8 KOK: éOS g KMn04:

9079 20, 2-3

6.25N NaOH, 12 min, 70°c
6.25N NaOH, 2-4 h, 23°c

282 KOH, 100 min. 60°c
1«1 15Z NaCIO: 2 ml 6-25N NaOH.
h, 40°

N NaOH, 3 min, 115°

NaOH, 1 h, 40°C; 48Z Hr.
30 sec, 40°c, In sequence

6.25N NaOH, 8 min, 70°
10 K Kd'Cr.O-; 35 ml 30Z H.so,,
1h 50°

KMn04 C25Z aq). 1.5 h. 100°
6N NaOH solution
KVhO4 in H20

1 mL 6.25N NaOH: 1 ml ethanol,
24°h, 23%

6.25N NaOH, 20 Bin, 50°c
6205N NaOH F 0.4Z Benax* 20 min,

10 q K2Cr2°7. 35 ml 302 H2504,
30 min, 85°

6.25N NaOH 10 min, 70°C
KvhO* (252, ag), 1'h, 55c

sat. KMnO" 8 min, 85°
52 KMnO~. 10 h, 60°c
KMno4, (252 aq). 4rain, 100°c

KMnO* ag., sat., 24 h, 93°c

35 ml 302 H-S0, 10 , CrKO
5 min, 94'C

sat. KKnQ4, 2.5 h, 85°c
lg ﬁ Kggcre/Oy: 35 ml, 302 HpSO*,

6.25N NaOH, 200 h, 23°c

KMiO4 (252 ag.) 30 min, 100°c
sat, KMn0Y 2.5 K, 85

KMO4 <252 agq.), 2h, 55°
KMno4, sat., ag.. 30 min, 100°c

6.25N NaOH 20 min, 50°c
8N NaOH + -0.12 Dowfax, 3 h, 85°c

e revealed by etching

Refetence

Uzgirls and Fleischer (1971)
Price et al. (1971)

Socogyi et al. (1968)

FlelsGher et al. (1965d)
Fleischer et al. (1965h)

Becker (1969)
Price et al. (1970a)

Fleischer and Bergeron (unpub.)
Monnin et al. (1966)

Fleischer et al. (1965a)
Besson et al. (1967)

Besson et al. (1967)

Fleischer (unpub.)
Monnin and Isabelle (1970)

Fleischer (unpub.)

Fleischer and Price
Price et al. (1968a)

(1963a)
Monnin et al. (1967)

Fleischer and Price (1963a)
Monnin et al. (1967)

Monnin et al. (1966)

Monnin et al. (1966)
Besson et al. (1967)
Fleischer (unpub.)

Besson et al. (1967)

Monnin et al. (1966)
Monnin et al. (1967)

Fleiacher (unpub.)

Besson et al. (1967)

Monnin et al. (1966)

Beeson et al, (1967)
Fleischer and Price (unpub.)
Fleischer et al. (1972b)

il

Fleischer, Vlertl and Holub (unpub.)

8reaaturated with etch Eﬁoducts (Peterson, 1970).
is plastic.
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2.15 . VBVO  (p =90
Visin @ <VG
V&in (p = VG
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21 .
L = (VEVOE s (25)9
D = 2VGt (VFVG (VIVO) v (26)9
L =
D =
t =
VT =
Vg =
VEVT  VG/IVT 1D
Ve=v1
21 . 9
VTt sin (p VGt
f
21 . VTtsine = VGt
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ETCHING TIME (min)

2.84

KOH 30% 60° C

2.5

251

150
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252,

spark counter
10-20
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400

B 1
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