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Effects of proton and heavy ions irradiation on PADC track detectors
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Abstract

Chemical modification along ion tracks in PADC, poly(allyl diglycol carbonate), films has been studied by means of FT-IR

spectrometry, which were exposed to proton and heavy ions. The damage density for loss of carbonate ester bonds per unit length of

tracks were assessed for each ion, as a function of stopping power. The G values and the corresponding effective track core radii were

also evaluated. It is in the tendency that G value increases gradually with stopping power of heavy ions from C to Xe ion. On the

contrary to this, a reverse tendency was found for proton, He, and high energy C ions.
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7Y a—) - p—ARxr—F (PADC) 73, =v
F o 7 RIBEERRB R A E LTRSS TEDY
BEIZ 30 4E25F%8 L T 5 (Cartwright et al., 1978),
IR 2 MEE L L7 W NE D B o 52 Bh R
wTHY ., mWEMKOT R — 3L AT

NP 21, BAAETH PrEFRRESHAL
FH SR, 2 F Yoo b AL IR

Fhr, L— W —BREh R R IE e & D43 B TR
HAEnTuwb (Nikezic et al., 2004), ILEAZHDOF
ECHRBHSICK B 2N A7 O OFRITITD
TN DN ARARH 2R R TR LRI AR 1
B ENZWEFICR-TWVD, TDOEKE LT
Fox HH D (R IR D FL bl C & D I AETRIME Rl A% 12
EREARHALENEZLIRINTWVDZ ERHIT
515 (Enge, 1995; Yamauchi, 2003), K A D [H
AR e & LTl s RBMR s (2 DEcd
LEVEEEZFT SO (Akselrod et al., 2006) |
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*¥% F AR IE FHE ST SET

FHMRICEEN L BEZOBREE, BRUIZGT T

JEEMERICHIEATRETH L LI b DN EE

T 2% (Westphal et al., 1998), = D7=¥HITH

PADC FUZERL S LD b T v 7 OREZ B H2NT
LEDERNREEZMD Z L IXEERRETH D
(Yamauchi et al., 2005a&b, 2008a&b) .

WA TMEIRA A T v T O A AR E
FEAMIC X, BexoFEREHINATETND
(Enge, 1995), —fi%IZi%. =y F 72k D T
v 7 OB NlREEERISEEDOL/IE LTIRA
5 HERARE VLA (Bean et al., 1970: Peterson et al.,
1995; Apel et al, 1998; Oganesyan et al., 2005; Yu et
al., 2006) . ZEHEFFHHI L ->TRT v 7D
L7 7']’%%% <9~ 5 F7£ (Bernaola et al., 2006;
Francisco et al., 2004) 73 < Huw %%L“CI/\ —
Ji\ ARONERIIR Gy e X B U RN & A IS b
72 O TR A7 M 5 72 IR < FH éﬂ“(b\
% (Balanzat et al., 1995; Hama et al., 1995; Barillon
etal., 2003), A A M4 L7z PADC (ZxF L THH
FIEIZ L D200 ATO T L0, EHELDOLD
R EEBMSIICTRID LI b 0w



(Gagnadre et al., 1993; Lounis-Mokrani et al., 2003;
Phukan et al., 2003; Fink, 2004), PADC &R UAR Y
N—REr— b REDTTTHDLIEAT =) —)L A
AU B—HR3x—1 (PC) 22\ TIL, AR
L, BN EEN TR THOIL TS (Factor
et al., 1994; Dehaye et al., 2003; Sun et al., 2003),
Fr bbb LR RE 2L E Tl L
TW5 (JERIZD 200682007)

PULED XD R OBR & E 2 T, AWFET
IFHS L7z PADC % JRAMIR 73 01T & o THRFERIIC
I LTz, BT & Xe £TOEA 4 BENZITK
SFHRIE FHR AAFZERT HIMAC O = 3R L — B —
LIREEZFIH L7, PADC IZBIFTS FT v 7 H
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L LTI LT, BT, ZHIUCHHET D%
R Z 7 a7 PR EBEBEFIE (GE) %
FHIERED R E L TR 7=, PC IZOWTH LN
TNWDAER L Ok %8 U T, PADC F0O G fEiZ
FRRZIEREIK TR H D Z L2 RWiZ L, b
Ty I NORFTMESMEFNINNT v 7 aT
PR L OMFT LY (Waligorski et al., 1986) . Ne A
FUEVEEIWA L IZBWTCTITEHO#ED X
USSP BERICE ENTWD R, 71 b
X° He A AV EORNA A2 TIHBERITO LD
DY K UAFEEHENMICR O TWD Z L AURER
Sz,
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FEBRIZH B2 PADC 137 7 b o
BARYOTRAK T®H V| Z#U1% 99.9%LL iR L
ZRE ) ~—PbEAIN TV, BREICBD
TREFIDOTRIMRERII AT NV Z/FDH DI
fbr oy F o 712X > T2 pm BREDOHRIZ LT
W5, TEREDLE L I O W TSRS L
HY THD (Yamauchi et al., 2008a&b) .

FRAH L #R e A e AT O = 8 A A
Vg HIMAC O H1 = 2L — B — AR EEIZ
BWTEMLE, FAE—AF A1 1%, 6 MeV/n 2
IR ENTH em BO—H72 A o B — L% KK
HFCHRETX % (Yasudaetal., 2005), E—2ALDK
KF~OWROHLATHDI NN—"—=T 5 AL

Wkt OHBEZ AT D Z L CAHZ R LX—
LT,

RO ST FENIT B 22 B P % A 7" D FT/IR-6100
(AR AR 2L, KRERFOKRYC HE
bR DEEE W PR LT,

Table 1. Conditions of ions irradiation.

Stopping power

Ion Energy (MeV) Fluence (ions/cmz)

(ke V/pm)

H 5.7 9.3 6.0x10"2~3.0x10"
He 20 40.8 2.0x10" ~ 1.0x10"
c 25 653 1.5x10"% ~ 4.0x10"

58 372 9.0x10" ~ 3.0x10"
Ne 24 1790 3.5x10" ~ 6.0x10"
Ar 46 3880 1.0x10" ~ 3.0x10"
Fe 147 5151 8.0x10" ~ 1.5x10"!
Kr 219 7301 5.0x10" ~1.0x10"
Xe 200 12091 1.0x10" ~5.0x10"
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Fig. 1. FT-IR spectra of 3 um PADC films before and

after exposure to Fe ions.
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Fig. 2. Decrease of carbonate ester bonds with proton

and heavy ion fluence.
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Fig. 3. Decrease of carbonate ester bonds with heavy

ion fluence.
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Fig. 4. Relation between the loss of carbonate ester

bonds and stopping power in PADC.
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Fig. 5. Relation between the loss of C=0 and stopping

power in PC.
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Fig. 6. Effective track core radius for the loss of

carbonate ester bonds.
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Fig. 10. Relation between G values for loss of

carbonate ester bonds and stopping power in PADC.
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