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MIRERIER R, TTLUABULE eV/inm® AL, 4t 8 5 AE BUTFUR(E BT LA 3| 2 48 B IX 48 o
ILFFAHREMS THERBBE, MALTHESEY RANRE—BEEFERT
FERR . B, 01T 3 O 5 3 A B 3 B S MOM A S AL R AT T 9 3 5
A THENAZNER TS (HIRFL) R 489 35MeV/u 0 Ar B FX R R BB
AE(PET)IREAT THR, RAKI - AT RARBHEAR(UV - VIS)BFR T f 8 B3R 8
WAL, H X & PRI T PET BEAERERR L RBRIE T 9 R~ 4T THS L,

2 XEIRE

K 83 K AR K/ (18mm X 18mm) 8 FE BB (4 15um) 8 PET BB R LEHE
HIRFLHER FRBARNEZTTER Ar B TR, Ar B FHEE Y 35MeV/u. R A
ERMASRETHT, SR, ELRED TUENBERLRBREN AlBRHHK
REFHAENBARIERERBIE FAHRMMNE, TBHRAT 1.0,10.0,50.0,100.0
M '500.0X10%ions/em’ S FEH AR, HTHEERIBRPHE FRBIBSIERY
PR R R IR REHITE 1. OnAlem® L.

RS — T AR B R X R PET BT T 44, H 5K W PET |
HEAT T 8. UV - VIS ML £ 7 lambda9 ! Perkin — Elmer %640 — 8] Wygi# 4% #4789,
Wit el L — N E RN Smm MBI TLE RSB S L, & S8 R4

3 HBRMSH

UV-VISEAMRAGREN , Rt Ar 78R PET B T 50 LA X 8
AT B S, SR R R U TR F R SR IR, T LR 58 TERE & i
FHBEFRRBKSOEWHX. B 1 AW 7 7EH B MR(5.0x10%ions/em? ) F A
[ FRe MBIk # PET B LUK KB A PET I L3R BI8 UV - VIS . WE el )

250

A/nm

A1 REWRLEN PET B KA F S & (5.0% 10%ions/cm’ ) K & F . BT EHY
PET B L% BT UV - VIS i
—%k4EMPETHM, - - - {S.)=0.98keV/nm,
ce++(S.)=1.39%keV/nm, — * - {8, =2.02keV/nm, - ** - ++(8.)=3.08keV/nm.
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HFREHED , N T REBIEALIER PET IK,310nm LT B B9 8 48 688 20 i, % F 8]
W, EILFAFERE, X 5#EMEFFHEAERE M. Ar BTERT PET ESH
TSR] W X e R B B A —EE RN RAGT B FERES TS
FREE 4 SR (R R , e IR H e 83, RT3 K, oM MR o i U R R BR & Ar
B TR PET BT | A A9 53X R 6 0 28 A6 2 5 1 5 78 58 18 AP BT 60 19 AS W7 28 L AR X 17 9 . 3
BEREWEABTHRET . PETRMHENNLEEAZH TR ECHEFRFA.

B2H/H THEIMTFHENERKLETEEEZE 25
A-A (A, A5rHIRR T R\ PET B KR
) PET BRTERF & 6+ AL r W BE ) BERE & R 1y
BTRERHMANZA. SRR FEHEKAL X
MR - FREMR (SO MELRRE SE
1, B A — & B IR R & T, 58 B 5| 9 )6 % i AR )
HEAEHIMEA: — BRI EEEUTE 1% O
W FREEHMKAHEE S, RAEE S EZ E, 46 i . .
WIMEDCTUCH LR AL RIBBLA MR, Tl o DORIIRS D Y S
S EREAT A 1T, BD A 6 W i B 8 78 1k b 7 — & & BAE G T4 T AR B 12 (S, ) Bl
R, EL BRI S AL S B B FRE R R L AT LU WA =350nm, @A =400mm,

INRR S fE, A 2 FiR. Bz e m ik A2 =4500m, wi =500nm.
350nm 4 BRI T TR EE M SLEZH 1. 0keV/nm; — &R YL AL 7E B B 18k
T B, XFEREN S —ERBAGT Ar B TGS i L.

Ar B THEM PET SR E/ - s W AARBPXFEREWR TR SE FERSHK
AL TN EM MR, — T, TR R B EEN PSS EmEN
HEEERR(BAREAR)ER; 75—, EEREL R, 0TRSO TH (0 H,,0 %)4&
BB & R 30 PET BEZ #8784k, D5 T B2 06 17 06 80 Wi, I8 PET BB IR b &
AT BB ARSI BB R R BE R TR A LAY 4 R, AT LB B s
PET B AP 7 A &% £ B A28 38 . W ) JBE 1% A8 1k 76 BT 0F 98 B 79) B Y5 BB PN (1. 0 X 10°—5. 0 X
10" ions/cm?® ) JLF it 75 B 59 1 17 2% 384t B4R TR FR A, (@2 ) — Ay by, 0Bt BIE,
A, A, (D) AFFET A R FE N & AR, A, R 358 FRARE 5 75 A0 5L
KA BB R BEAE, £, (em®) W EBHA BRI RS, n, HBEMER ELEINEFAY
FPAERERK A LREMREEARH,c It 2GANEREBE, B, n o BRRTH
MEFHFEENEOHARE , ERETETAS T ARAFNEER RALRLRERL
BRRGEAENBE F=bn o HIIFELP, TR (1) T PET Ehad iR
MRERK, BB FEESER KA R AR R EANRERK; Q) ROH ™4+
8RR 5 R AE I R B M, BB, R B P AR B RUR R

HRAEFERGPURNERSE R AE - M ER KRB Ak, &
P TR i PR FRERUTBUE BE ((S.) - (@r) ) I BB oy 48 IR 5| A2 9 S Mg kg A2
e, 7 — 8 B AL YR B AR AL S e T RE B IR R AR E B R il S RN 3 TR, X
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%1 EEAFEHNEMERD TR FRERARAMBECNGIEL

Flem™2
(S¢)/(keVonm ')
A = 350nm A = 400nm A =450nm A =500nm
2.02 2.18x1078 8.33x 107" 3.25%10° 4 1.25%10™ 4
3.08 4.13x10° 8 1.83x107 1 7.88% 107" 3.34x107M

A4 5 5 ] PR ST -8 0 0 21 51 R R MR IR
S0 BB Ar B T4 8 PET B3| A0 (b I3
MR

Ar B T4 PET B3I R %5 - 7 LEK
S TR R B B, BT b R B9 T PET BEAY

L, L R YRR A R
d S e O Taue i AT LA HI & R0 SE L& 14 F PET B
B BEBR (. Tauc 2383t B HF 78 & 9, %+ )L

3 %K A=350nmABOLEEE 5 b ;
(A — Ao B B B B LS AL FAARAESS ¥R EERS, A HBRRMANE

v< S.>=0.98keV/nm, BOERBIER LR XRY/ E=(E-E,),R
A< S.> =1.3%eV/nm, Foalem ) HHERSFHREER, ES5HH
0<S.>=2.02keV/nm, FIRBEE L(em) BEEBEKLHREEME A
W< S.> =3.08keV/nm. X, Bl a(A)=A(X)/Llge, X8 ¢ =2.17;

E(eV)RATHIRER: { AR BEKMMEE, (eV) NSRBI CREDR. B, I R¥K AT

T B 6 R 4R R AR BOG B IR Vo E AR T FRER E fER R AR BIA 34
FEE o B AT LRBIMENME A A TREYMNERSFRL T RENTHREL, K
FHRERAXRERSFTARTRADMOEBELY A THECRAZ L EXEFHER
&M T PET BREEREBR BT TE RO, AT BBIMEIER E, B F&2$ .3
FARBEMN PET ML RAHNERHHFES, B THRBIMBEERKL 310nm 4 LRI,
ifif 7€ 87 Bt X458 P S AN 7= A RS, BT LA X3 LA B JE 35 18 B AR I 1 L BEBR E,. A&
2ATLLEE, IR ABEME FRAGNEA, Y THRAN PR FEEHRX, B TH
RS I BB, JCREBRE/ DR B T FARR A A AR, WBEE B FERSPH(S,)
{300, JEREBRME E, ZHW/, 3 B 56 R A AL, SRR W/ EE E ERR
FPET RF A FRMERD, MR TERER TR TRBIAHEEL —ENEK
xE.

Ar BT8R PET BSR HOLAEBR IV (bt 5 PET # dh o 9 4k 4 4 07 24 1 8 9 4
X GHPLIBEXNFI TR FHREHURCREFES CEFIMHINBER, &
BORE SR R WAL , BD 2R W B — Fb el AL HE SRR T S R A B B R R AR, R
TR AL B9 55 RAE18 PET BRAO T A 6E /7 BP iy S R4, WA T 11798 & B JE RE BB AN . 2 —
SRALRBIWE, B, FAXRRX E,=6/ VM UMARRETEMFHYRNY, R
FMA-IREFEPAERNROKE, B BBINEROFIER2 P TRHE



BTM

ArB-FHER PET MSH T EE FRANRLA.
22 ZRMEHEERT PET MAXMER E, 71— R FHAPRQMNRHHEE M

X8 R%: Bt Ar 78R PET 3/ B8t BRECEMBTR
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#12/(10"ions cm ?) 10.0 50.0 100.0 500.0
(8.)/(keVenm™!) 2.02 3.08 | 2.02 3.08 | 2.02 3.08 | 0.98 1.39 2.02 3.08
{S.)+(d)/(10®%eVeem~®)] 2.02 3.08 | 10.1 15.4 | 20.2 30.8 | 49.0 50.6 110.0 154.0
EgleV 2.58 2.37 | 2,44 224 | 273 260 2,17 2.10
M 540 6.4 6.0 7.2 48 53 7.7 8.2
4 g

Lk LR, FREE Ar B TE M PET B 20T 5500 AT 56 X8 = ok 9 R W B 258
ARPCE M IBEA KB TR FHRSNE B TAEES TR FREERAKL, WA
BLRENEKEVHEX, FREH, BT ERSPEFEEHIABK, HREHHERK;
T B 3 KB, Y TR WO i B AN BA B Ar B T- 3B i PET B |E 89 6 % O i S e
T:(DHERZEPET RP&AETRBHOIEER(RERA); Q) BRES PET RBRAEE
BHHM. A5, AT HERRY, EERE Ar B FE T T, PET IR a9t Al BR & ¥

7y, T 5 BRAL AR % B B IR T A 8 RO < 3 R s
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Maodifications in Optical Absorption of PET Films by High
Energy Ar lon Irradiation

LIU Changlong JIN YunFan ZHU ZhiYong SUN YouMei HOU MingDong
WANG YanBin WANG ZhiGuang ZHANG ChongHong LIU Jie

CHEN XiaoXi LI BaoQuan
(Institute of Modern Physics , The Chinese Academy of Sciences , Lanzhou 730000, China )

Abstract  Modifications in optical absorption of polyethylene terephthalate(PET) films induced by
35MeV/u Ar ion irradiation were studied by means of ultraviolet — visible absorption spectroscopy. A
strong increase in absorbance in the ultraviolet and visible regions is observed in the irradiated sam-
ples, which is attributed to the formation of a conjugated system of carbon bonds. The effect is found
to increase with increase of ion fluence and the mean electronic energy loss in the samples, but to de-
crease with increase in the optical wavelength. According to the measured optical absorption spectra,
modifications of optical energy gap and the mean size of carbon clusters of the PET samples under ir-
radiation are also analyzed and discussed.

Key words  Ar ion irradiation, polyethylene terephthalate film, ultraviolet — visible SPECtroscopy,
modification of optical absorption, optical energy gap

Received 19 April 1999
* Supported by the Foundation of The Chinese Academy of Sciences(KJ952 - S1 — 423 ), National Natural Sciences
Foundation of China(19775058) and Foundation of Xibuzhiguang





