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Quantitative analyses on the formation density of OH groups and loss density
of CH groups along nuclear tracks in PADC detectors.
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Tomoya YAMAUCHI*
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Abstract

Modified structure along ion tracks in poly(allyl diglycol carbonate), PADC, films exposed to protons and heavy ions,
He, C, Ne, Ar, Fe, Kr and Xe, in air has been examined by means of FT-IR spectroscopy, covering the stopping power
ranging from 10 to 12000 keV/um. The damage density for the loss of CH groups and the amount of formed OH groups
along each track are estimated and compared to the previous results on the ether and the carbonate ester bonds. The CH
groups are lost in the center region of the track core with other functional groups and the OH groups are created as new
end-points of the polymer network. We obtained the molar absorption coefficient for OH of water absorbed in PADC
films as 9.7 X 10° M-lcm™. It has been assumed that the coefficient is applicable to the OH groups on the polymer. The
amount of OH groups are found to be almost equivalent to the damage density of the ether bonds.

(Received 30. June 2015)
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al., 1995; Apel et al, 1998; Oganesyan et al., 2005; Yu
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fLIRFEDFET H Z & bR ST 5 (Mori et
al., 2009, 2011, 2013, Yamauchi, 2003, Yamauchi etal.,
2005, 2008a, 2008b) , LLHGH) FWEFECTT 7 > A D
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Z DT T (Yamauchietal., 2005), %
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NTEBLVEOET A FHHDZ EREMIT L
nEHELTWS (Kodairaetal, 2012), & Z T,
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Fig. 1. A repeat unit of PADC.
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al., 2008b) ,

RIS HEATITIEIR & TiEE, R & Lot
B2 b B2 ATRE 72 FT/IR6100S (H A%y e ft-id)
L, KRR ORGSR iR FE DL
B L7,
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AG245 =l L7,
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B b,
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1813 10~12000 keV/um T&H - 7=, FHLIEEEIX SRIM
a— RZFWTERE L7z (Ziegler et al., 2004)
Table 1 (Z3EBREA: L L CAS = 3L — & K
W CTOEFHIERE 2 7~

Table 1 Irradiation condition.

Incident energy  Stopping power

lon
(MeV/n) (keV/um)
H 5.7 9.2
He 55 41
2.1 640
C
47 370
1.2 1800
Ne
4.1 1000
Ar 15 3600
Fe 2.6 5100
Kr 2.6 7300
Xe 2.3 12000
2. MERLBE
2.1. CH Kok

Fig. 2.1 RMEHH D PADC OFRAFRILIL A2 |k
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Fig. 2. An IR spectrum of pristine PADC film.
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Table 2 Absorption assignment of PADC.

Wavenumber (cm™)

Bonds

Present work CAChe Darraud et al., 1994  Lounis-Mokrani et al., 2003

v CH3
v CH,
v CH,
vC=0
5 CH,
8 CH,
v C-0-C
v Ether
v Ether
v Ether
3CH
3 CH

2956
2911
2863
1750
1456
1401
1250
1142
1092
1028

878

789

3970
3040
2960
1980
1400
1370
1440
1380
1290
1070

960

800

2951
2924
2853
1734
1452
1398
1226
1133
1080
1022
871

784

3092
2960
1745
1458
1400
1260
1140
1100
1028
878
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Fig. 3. IR spectra of PADC films before and after the
exposure to C ions.
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Fig. 6. IR spectra of pristine PADC in air and in
vacuum before irradiation.
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Fig. 8. IR spectra indicating the drying process in air.
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Fig. 9. Proportional relation between the
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Fig. 10. Changes in the IR spectra before and after the
exposure to 4.1 MeV/n Ne ions (Kusumoto et al.,
2015).
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Fig. 11. Reduction of the relative absorbance of ether,

C=0 and CH groups in PADC exposed to 4.1 MeV/n

Ne ions.
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