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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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Table 1. Conditions of ions irradiation. 

Ion Energy (MeV)

Stopping power

(keV/μm)

H 5.7 9.3

He 20 40.8

25 653

58 372

Ne 24 1790

Ar 46 3880

Fe 147 5151

Kr 219 7301

Xe 200 12091 1.0×10
10 

~ 5.0×10
10

3.5×10
11 

~ 6.0×10
11

1.0×10
11 

~ 3.0×10
11

8.0×10
10 

~ 1.5×10
11

5.0×10
10 

~ 1.0×10
11

C

Fluence (ions/cm
2

)

6.0×10
12 

~ 3.0×10
13

2.0×10
12 

~ 1.0×10
13

1.5×10
12 

~ 4.0×10
12

9.0×10
11 

~ 3.0×10
12
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Fig. 1. FT-IR spectra of 3 μm 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=O 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. 7. Relation between the track core radii and 

stopping power in PADC. 
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Fig. 8. Relation between the track core radii and 

stopping power in PC. 
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Fig. 9. Relation between the track core radii and 

stopping power from the three methods. 
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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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Fig. 11. Radial dose distribution around the path of 

heavy ions in PADC. 
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