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Recent Trend of Researches on Solid State Track Detectors
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(Received November 4, 1982)

ABSTRACT

Some topics of the 11 th International Conference on Solid State Nuclear Track Detectors,
held at Bristol, UK, 7-12 September 1981, are introduced. Papers presented are classified accord-
ing to detector materials, automated track counting methods, radiating particles, etching me-

thods and applications. One third of detector materials investigated are allyl di-glycol poly-

carbonate (CR-39), which is recently recognized as a sensitive alpha or proton detector and

cellulose nitrate seems to give way to CR-39.

Application to track autoradiography is suggested as a promising one.
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Table 1 Abstracts of papers presented at the
11th International Conference on Solid State
Nuclear Track Detectors, held at Bristol,
UK, 7-12, September 1981

Fundamental mechanisms
Practical detectors

1 New detectors

2 Emulsion

3 Polymers

4 Glasses and minerals

Session 3  Applications

1 Fission track dating

2 Reactor environment and neutron
dosimetry

Session 1
Session 2
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3 Radon monitoring
4 Detection of uranium and
mapping
5 Medicine and biology, -spectro-
scopy and LET spectra
6 Microfilters
7-12 Atomic, nuclear, particle and
cosmic ray physics
8 Nuclear fragmentation
9 High energy nuclear reactions
10 Novel situations
11 and 12 Meteolites and cosmic rays
Session 4 Automated analysis systems
Supplementary papers
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Table 2 National distribution of the survey.

England 33 Sweden 3
United States 30 Japan 2
West Germany 29 Australia 2
France 15 Pakistan 2
India 11 Czechoslovakia 2
Yugoslavia 8 Greece 1
China 8 Switzerland 1
Austria 8 Israel 1
Hungary 7 Romania 1
Mezxico 7 USSR 1
Italy 5 Turkey 1
Ireland 5 Finland 1
Iran 4 Egypt 1
Spain 3
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Table 3 Registration materials used by
number of researchers.

CR-39 50 Mica 12
Polycarbonate film Glass
Lexan 9 Phosphate 3
Makrofol KG 7 Soda 8
Tuffak 1 Silicate 1
The other 22 Borate 1
Cellulose Nitrate Apatite 5
LR-115 13 Quartz 1
Daicel 2 LiF 1
CA 85-15 1
Cellulose
Triacetate 1
Polyvinyl
Chloride 1
Emulsion 6
Gelatine 1
Luminescent

track detector 1
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Table 4 Physical and chemical property of
CR-39

1. CyuHiO, (m. w. 274.3)
0
2. CH,=CH-CH,-0-C-O-CH,-CH,-O-CH,-

0}
-CH,-0-C-0-CH,-CH=CH,
S.g.: 1.32 (25°C)
Allyl di-glycol polycarbonate
Refractive index at 20°C: np=1.504
Specific Heat, cal./g - °C: 0.55
Water absorption, 24 hrs/25°C: 0.2

o g

Table 5 Production of Detector Film

Gelatine dyeing with ink M. Najzer
Thin CR-39 detector film G. Somogyi
5-70 pm thick film of CR-39 D. L. Henshaw

Developement of thin CR-39 E. Pitt
detector films for spark
counting

Sensitivity of several SSNTD Lj. Vasiljevic

A track etch detector in G. M. Hassib
Boron loaded plastic capsule

with different Boron thickness
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Table 6 Methods of image enhancement
and data acquisition

Optical microscopy (Manual) 117 (29)
Electrochemical etching 20 (5
Autoradiography 11 (8
Automatic scanning devices 9 (1)
Spark counting 4 (D
Electron microscopy 5
LET spectrometry 3(2
Microfilter 2
Photographic assessment 2
Breakdown counting 1
Optical density measurement 1
Optical microscopes with 1
television monitors
Use of fluorescent dyes 1
X-ray CT image 1
IR, UV and ESR analysis 1(D
Electret 1
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Table 7 Automated analysis System

Computerized image analysis

Buffon needle method (Scanning electron microscopy)

Microscope employing Laser Interferometer
Readout electronically (Reticon)

Optical method

Microdensitometer Computer ensemble

Video picture analysis system (Microscope)

E. V. Benton et. al. (USA)
R. Gold (USA)

J. H. Adams (USA)

P. B. Price (USA)

J. H. Roberts (USA)

J. Lira (Mexico)

W. Heinlich (West Germany)
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Table 8 Spark Counting

L. Tommasino (Italy) Electrochemical etching

H. Bock (Austria) Jumping spark counting

system

Makrofol KG,
CR-39+Polyester

Makrofol KG

(12 pm thick)
Jumping spark counting
system

E. Pitt
(West Germany)

M. Varnagy et. al.’
(Hungary)
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Table 9 Particles studied

Fission fragment 40
Alpha particle 41
Heavy particle ion 18
Cosmic ray 10
Recoil nuclei 10
Proton

Triton 1
Meson 1
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Table 10 Etching characteristics of SSTD

films,
Detector Etchin diti
films g condition
CR-39 209% KOH soln, 10% NaOH soln,
70°C 6N-NaOH soln,
70°C 6.25N-NaOH soln,
6N KOH-30% CH,OH soln,
LR-115 60°C 30%KOH soln, 2hrs
Lexan PEW soln (15gKOH, 40gC,H,OH,
45¢gH,0)
Glass 1295 HF+249, H,SO,+H,0
(Soda) 12:2:9)
Makrofol 6N-NaOH soln
KG
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Table 11 Areas of Interest (using CR-39)

Basic research 83 2L
(Track formation, Track characteristics)

Neutron dosimetry 16 ( 8)
Radon determination 16 (8
Uranium assay and distribution

in environmental sample 16
Dating studies 12 ( 5
Autoradiography 9

Fission fragment irradiation research 5 ( 1)

Cosmic ray 5(2)
Isotopic abundance 3
Cross-section measurements 3
LET spectrometry 3(3
Distribution of boron

in geological samples 2 (D

Environmental alpha particle detection 2 ( 1)

Biological dosimetry 1
Radiation damage 1
Distribution of light

isotopes in metal 1
Neutron spectrometry 1(D
Alpha spectrometry 1 (D
Neutron reaction studies 1(D

Survey of radioactive contamination 1

Proton dosimetry 1
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Table 12 SSTD methods for neutron dosimeter

Researcher Detector material Remarks
H. Bock et. al. Makrofol KG Fission fragmant, Jumping spark counting
J. H. Roberts Quartz crystal ” Optical
Shi-Lun Guo Glass ” Optical
N. Segovia Plastic recorder ” Optical
M. M. Dhawan — ” ”
L. Huantie Polycarbonate Recoil proton, » , Spark counting
F. H. Ruddy CR-39 Recoil proton, Spark counting
S. Faermann CR-39
G. Somogyi CR-39 ”
E. Pitt CR-39 (+Polyester) ” , Spark counting

Nuclear Emulsion

CR-39

‘H. Francois
K. G. Harrison

J. C. H. Miles Landauer Neutrak-144

M. A, Kenawy CR-39-LiF (albedo, system)
J. Palfavi LR-115

L. Vasiljevic LR-115 (12pm)

S. A.R. Al-Najjar | CR-39

G. M. Hassib —

”

ECE, Short pre-etching, low BG

CE, 10-20 mrem,

Effective over full range of neutron energy
In a water filled elliptical phantom
Sensitivity in dependence of neutron energy
Neutron energy 148 keV-6MeV

New personnel albedo neutron dosimeter
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Table 13 Registration materials used on
radon determination

CR-39
LR-115
Polycarbonate

Polyvynyl chloride
LA 80-15
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