<RNEL

T Kobe University Repository : Kernel

S
“opg O

PDF issue: 2025-02-08

RABWHHRETRIET 2/ BERASFHD L5
L7353 0—@E

R, A

(Citation)
Kerne |GAERb A ESE 2B ES 1 1-30

(Issue Date)
2011-10-26

(Resource Type)
learning object

(Version)
Version of Record

(URL)
https://hdL. handle. net/20.500. 14094/81003450

KOBE
\j]\]\l RSITY

%)



Kernel D #R<HHE D F K

RAGWVWRGIRZEAIRIET S
EERESHEMNLoLZERO—M@E

C

Ipsifu)
20114104 26
P RFR T F MR REE




25th Int. Conf. Nuclear Tracks in Solidst444+4++
(1D-095) 5th September 2011

Polyimide
radilo-resistive radio-sensitive

-y

b

KAPTON:

UPILEX

(02/30)



AN LDREF#%:He
2D EFp+ 2@ D HEFn
TILI7HRDIEIR

1 AngStrémeloo.ooow

[RF-T?

[RFDORES/RFREDOKES
1m A—RKIL

10 cm

1cm

1 mm =103m S)A—=K)L
100 pm

10 pm a0k
1 um=10%m TAR0A—R)L
100 nm

10 nm

1 nm=10°m + /A =KL

100 pm=1 A RFDHYAR
IMOFHDIDFHD1DFHDID+5D1

10 pm

1 pm=1012m EaA—k)L

100 fm

10 fm

1fm=101"m

BEFBEDH AR
I1MODFRDIDFRDIDFLDIDFRDIDF5HNDA

EROBELEIETABD, TROEEL LRI ADS.
(03/30) Cs-137&Cs-134& TR DR F,



25th Int. Conf. Nuclear Tracks in Solids++4++++

(1D-095) 5th September 2011 ]
Etch pits on KAPTON

After etching in sodium hypochlorite at 55°C
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(04/30)



25th Int. Conf. Nuclear Tracks in Solids++4++++
(1D-095) 5th September 2011

Etch pits on KAPTON
After 21 h etching in sodium hypochlorite at 55°C

H ion 5.6 MeV
106 ions/cm?
C ion 57 MeV
108 ions/cm?
_ Ne ion 79 MeV
No etch pits! 106 ions/cm?
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Evolution of etch pits
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Fig. 6 Sensitivity of heavy ion
detection in KAPTON.
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IR spectra of KAPTON
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Fig. 1 IR spectra of KAPTON film
with 2.5 um thickness before and
after the exposure to Ne ions.
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Fig. 2 Reduction of the relative
absorbance of indicating bonds
with the fluence of Ne ions.



IR spectra of KAPTON

%zl—oF

% . Relative absorbance
O :removal cross-section

Table 2 Removal cross-section (1012 cm?)

C=0 C-N-C Diphenyl ether

Ne 0.23 0.13 0.26
Fe 1.77 0.96 2.38
Xe 5.73 3.41 6.50
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Relative absorbance : A/A0
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Fig. 2 Reduction of the relative
absorbance of indicating bonds
with the fluence of Ne ions.
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Effective track core radius (nm)
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Track core radius in KAPTON
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Fig. 3 Effective track core radius as
a function of the averaged stopping
power for loss of C=0, C-N-C, and
diphenyl ether in KAPTON.

Track core is the region where the considering
bonds are lost. And track core radius is:

2
o= nar’.



Track core radius in KAPTON
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Fig. 3 Effective track core radius as

a function of the averaged stopping

power for loss of C=0, C-N-C, and
diphenylether in KAPTON.
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Breakings at two adjacent diphenylether
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Review on PET, PC and PADC

* PET: polyethylene terephthalate

Breaking at
(Goo feIISW) 5 \ two adjacent C-O bonds
\’%VG’W“O~C'H2_CH2+/\
!
\ CO, / n « PC: Bisphenol A polycarbonate
Macrofol KG (Good fellow)
T
H )AL
_ CHj 0
 PADC: poly(allyl diglycol carbonate) <CO, formation>
BRYOTRAK (Fukuvi Chemical Industrv) / CR-39
0 [ ]
“ ﬁ l CH CH, I
H2C O C O CH2 Cl{z 0 CH2 - CHZM 0 C 0 'i:Hz
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Review on PET,
PC and PADC

: Threshold of the formation of
etchable track

We can understand the threshold as
results of simultaneous breaking at
more than two adjacent C-O bonds in
ester, carbonate ester and ether bonds
Iin radial direction of ion tracks.

Fig. Radiation chemical yield as a
function of the averaged stopping
power for loss of C=0 in PET, PC and
PADC.
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Solid State Nuclear Track Detector
Etched Track Detector

since 1960s



(16/30)

i

Apollo
helmet:

Track C
Zn ion
700 pm

Fleischer
“Tracks to innovation”
(1998)
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235 + n ---> 236 ---> 141B3g + 92Kr + 3n + 200 MeV

(+ 200,000,000 eV)
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Radiation contour map

of the Fukushima Daiichi accident
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