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Dependence of damage density along ion tracks in bisphenol A polycarbonate films on initial absorbance
and the nuclear charge of heavy ions
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Abstract
Modified structure along heavy ions in bisphenol A polycarbonate (PC) films has been studied using an
infrared microscope with the mapping function for each functional group. We have found a stripe pattern of
absorbance for each functional group with a width of about 1 mm, which might be formed during mono-axial
extension processes. PC films were exposed to heavy ions of B, Ar and Fe ions with an incident energy of about 6
MeV/u in air. Greater decrease of absorbance for carbonyl (C=0) has been observed in lower initial absorbance
for each heavy ion. Recombination inferred to enhance in the regions with higher area density.
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Fig.1 A repeat unit of PC (bisphenol-A poly carbonate).

3. EBR
31%%@%&&

ﬁ&@%ﬁﬁﬁ%ﬁ@ﬁé iEKA (X
#%t 559%) R AES (A—Y = ETFH)
EPMA (ﬂiﬁfﬁv4 r a7y F oA %) tb\of:
FIEPFIHEND BN, 2T SIEEmWREZ FFo—
. BEZEEVEL LR —DEWEROE
T & REHC %%ﬁék@ﬁﬂ%ﬁﬁﬁﬁ@@ﬁ
m< . & ATHMEIOGEITITZE DR EITITE
Lw%®ﬁ%50$%%6ﬁ%LtH$Atﬁ§
IRT-5000 (X5 24872 5 2 & 7o < BPEFO B0 MEE
DIRINPULA R NV ERETHZ ENTED
IRAMNIEISBEC o D, ARIMNEMEBEOFEIC DV TE
FEIZRED([21],

Fig.2 Infrared microscope (IRT-5000) .
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Fig.3 A comparison of multipoint measurement and mapping

measurement.
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Fig.4 PC thin film measured by mapping measurement.
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Table 1 Ion irradiation conditions.
Incident | Stopping
ion energy power
(MeV/u) | (eV/nm)
B-11 4.4 256
Ar 1.3 3365
Fe 1.8 4949
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Fig.5 Relationship between relative absorbance and
fluence for each heavy ion.
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Fig.6 Relationship between changes in absorbance and
modified absorbance.
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Fig.7 Relationship between changes in absorbance and
modified absorbance.
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Table 2 Ion species and the inclination of changes in
absorbance against the modified initial absorbance .

ion inclination
B-11 -0.14
(0] -0.19
Ar -0.13
Fe -0.77

5. {LFEHBEE T A —F TOFM
51 S N7 7 a7t

AFUBRFHZ LTk SN DA A T v
I RHEHIZMAEE L TEBY, SEREOEE
IZZOMBENTELTWD ERET D, 2Dk
EDOHEEDORITTZ FFOolLE OO EHEIC%
JGLTWD, Lo CEBREMmMEE I hT v
7 a7 2 r OMIZIZLL T O BRI Y 2o,

-
A

ZITEMEIZ, BEETAOERENA A
BTV S O DIEFICHEEZZ 1T TRbi
HERE L, & BITFE DA AR RS 0 225
DA ZAR> TWD & LTEBAICEONE DO ERE
ENRLDONTWDEBHRIENY ThHZ &%
BHRLTWS, BIBEBEICZEDL S YA XD
F ) R—=ABEHE L TWELEDTIERL, HL E
ThT7 v 7 BFROHEEDILNY Z2RITIRIET
5D,

hal

52 EHR LT v a7 8 L IR IER O EE
L [EBE L7 B-11 & Ar, Fe A A4 > DOELHY
T v 7 a7 PR L IR E RO O RIR &
Fig.8 1277,



e
Q

e
o
n

0.6

Effective track core radius (nm)

0.55 - 3.7x10% | I S L |
=610 T B-1Tion
-0 g.8x10" 4.4 MeV/u

05 i i i i i i
0245 025 0255 026 0265 027 0275 0.28

Modified absorbance: AO/t

8 ! ! ! ! !
z - -
£ - 1.5x10" | : C‘ o
2 61 = 54x10"| : :
ki = 4ax10" |
i - 3 .
() : : :
S a4l ‘ :
<9 - ° ‘~ :
™ -9 ______
3 . *_,:: T i X
& o :' A —‘; o_0_go = — —
1) 0%y T T = -
z 2
5 i Arion
2 : ‘ :
b 1.3 MeV/u:
0 i i i i i

024 0245 025 0255 026 0265 0.7
Modified absorbance: Ao/t

S _;._._ C=0
g R L T
3 w& ® =

Effective track core radius (nm)

= Lix10" L
2 L] o= g0t ‘Feion !
= 2.5x10" 1:8 MéV/u |

0 i i i i i i
0235 0.24 0245 025 0255 026 0265 0.27
Modified absorbance: Ao/t

Fig.8 Effective track core radius and modified absorbance.
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