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MpeacrasneHdbl peaynbTaTbl MCCNeaoBaHs METOAOM CNEKTPanbHOW INNUNCOMETPUN AUCNEPCUM KOIDPUUUEHTA NPENom-
nexnuna n(A) n xoacpcpuymenTa akcTuHuun k(A) 8 obnactn 270 -1030 Hm nneHok MMMA n nonuctupona, obnyd4eHHbIx UoHamMK

a3oTa

Beenenue

B Hactosiulee BpeMst B TEXHOMOMUKU WUHTErpans-
Hon onTukn (MO) M ONTOINEKTPOHUKN WHTEHCUBHO
NMPUMEHSAIIOTCA HOBbIE Martepwanbl U TexHonoruu [1-
4]. PaspabatbiBaloTCs pasnuuHblie rubpugHble MUK-
POBONHOBOAHLIE CTPYKTYypbl: nonumep/SiO; - [5], no-
numep/Taz0s/ nonumep [6], a Takke KOMNO3ULMK Ha
OCHOBE METannU3aupoBaHHbIX NONUUMUAHBIX NNEHOK
[7]. Ecnu paHee Ha OCHOBe OpraHudeckux maTepua-
NoB (hOPMUPOBANU MWLLL NACCUBHbIE anemMeHThl MO,
TO ceidvac BO3MOXHOCTA WX WUCNOMb3OBaHUR 3HA4U-
TenebHO pactuupunuce [8]. B aToi cBsA3u BecbMa nK-
TEpECEH MEeTO[ MOHHOro MNEernpoBaHus, MO3BONSIO-
WMA pOPMMPOBAaTL HAHOKNACTEPbLI MOHOB METannoe
B AuanekTpuyeckux matpuuyax [9]. BoicokoaHepreTu-
Yeckas MWOHHaAR WMNNaHTauus WUCNonb3yeTcs Ans
hopMUpoBaHUR pasynopsaoveHHbIX KBaHTOBbIX CTe-
Hok (DQW) [10], ucnonb3yembix B kayecTse onTuye-
CKUX BOITHOBOA,0B.

[ns 6onbwnHCTBa NEPEUUCTEHHBIX NPAKTUYECKN
BaXHbIX MNPUMEHEHUA WOHHO-NYYEBbLIX TEXHOMOI
B obnactu nHTerpanbHoON ONTUKU U ONTO3NEKTPOHU-
KM HeobXxoaMMO, B NEPBYIO ouepeb, 3HaTb U3MEHe-
HUe onTudeckux YHKUUIA uccneayembix MaTepua-
noe B Buaumown, bnuxHen u cpegHen UK-obnacrax
cnekTtpa. PaHee [3,4] Mbl NnpeacTaBnanu pesynsTathl
U3yYeHUR BMURHUA WOHHOrO obnyyeHus Ha onTude-
CKWe CBOWCTBA NMEHOK NONMUMETUNMETakpunara u
nonuMcTUpona, HO ONTUYECKME KOHCTaHTbl (n,K) on-
peaensinuce C NOMOLLBIO KOMMEHCAUNOHHOro 3n-
nuncomeTpa J1I3P-3M TONBKO Ha OAHOW ANWHE BOI-
Hol (A= 0,6328 mkm). B Hactoswen paborte pac-
CMOTPEHO NPUMEHEeHUe MeToaa CnekTpanbHOW an-
NUNCOMETPUUN 4Ns NONydeHus cnekTpoB n(A) u k(A) B
obnactu A=270-1030 Hm.

3KcnepuUMeHTanbHble MeTOOUKU

Ans onpeaeneHns cnekTpanbHbIX 3aBUCUMOCTEN
koaghpuumeHTa npenomnenus n(A) U koagpuumeH-
Ta 3KCTMHUMK k(A) TBEepAbIX TeNn UCNOnb3YIOT METoA
Kpamepca-Kponura [11] 1 cnekTpanbHOW annunco-
meTpun. B nepBomM cny4ae HeoBxoAMMO 3HaTb
cnekTp koadpduuneHTa otpaxeHus R(A) xenaTens-
HO B WKUpPOKo obnacTu cnektpa. B npotuBHom cny-
Yae WMEIOWMECA IKCTPOMONAUNOHHbIE OPMYnbI
MOTYT NPUBECTU K Cepbe3HbIM Owubkam B onpeae-
nenun ontudeckux yHkuuia. Kpome Toro, us-sa
3(pPEKTOB, CBA3AHHBLIX C OTPAXEHUEM U3NYYEHUs OT
CUCTEMBI NNEHKA — NOANOXKA Nony4nTb cnekTp R (A)
NNEHKWU He BCEraa BO3MOXHO. [103TOMY, CNekTpans-
Has annuncomeTpus \BnAeTcas Hauwbonee Hapex-
HbIM MeToAoM onpegeneHus cnekTpoB n(A) n k(A) B
BuaMMon u 6nuxHen MK-obnactax. Ocobo npusne-

KaTenbHLIM ABNRETCH METOZ CNeKTpanbHON annun-
comeTpun ¢ BUHapHON MoaynsuMen COCTORHWUA No-
napusauuu. [ogpobHo gaHHaR MeToauKa OnucaHa B
[12]. Mnexkn nonumetunmetakpunata [CsHsOzln u
nonuctupona [CgHs]n TonwmHon 0,5 - 1,0 Mkm HaHo-
CUMn Ha ouuuleHHble nognoxkm WK - npoapayHoro
kpemHus (KOB-10) metogom ueHTpudyruposaHus.
MonyveHHble o6pa3ubl obnyyanucb WoHamu aro-
MAapHOro U MONEeKyNApHoro asota ¢ aHepruen 300 un
250 kaB aosamm oT 1x10 ~ go 5x10" cm

Pe3ynbTatbl 1 obcyxpaeHue

[Mpu obpaboTke pesynbTaToB 3nnuNcomeTpuye-
Ckux usmepeHuii tg'¥/, cosA oueHb BaxHo Haubonee
npaBunbHbiM 06pa3om BbiGpaTe MaTeMaTUYECKYO
MOAENb, OTPaXaoLWylo AAHHYIO DU3NYECKYo CUCTe-
Mmy. Ana o6paboTkn cnexkTpoB ucnane3oBanacb Mo-
aenb Si(nognoxka)/SiOz/MMMA, Bkniovaowan Ha-
nu4nue Ha NOBEPXHOCTU KPEMHUEBOW NOANOXKKA CNOS
€CTeCTBEHHOro okcuaa TonwuHon 4-5 HMm. Ha puc.1
npuBeAeHO CpaBHEHWe HaluMX pe3ynbTaToB NoO on-
TUYECKOMY CnekTpy HeumnnaHTuposanHoro NMMMMA ¢
M3BECTHLIMU NUTEPATYPHLIMA AAHHBIMWU, NOYYEH-
HbIMM  METOAOM  CreKTpanbHOW  ANMUMCOMETPUU
[13,14]. BuaHo, YTO paccunTaHHbi HaMu cnekTp n{A)
BecbMa Bnu3ok k pesynetaTtam [14].

Ha puc.1-4 npuBeaeHsl annuncomeTpudeckue
cnekTpbl tg'¥, cosA, a Takke AUCNEPCUOHHBIE Kpu-
Bble N(A), k(A) nneHok NMMMA, obnyyeHHbIX noHamu
N*(300 kaB, D=1x10"> cm?).

O PMMA, Hawu pacHoTet
—a—PMMA, [13(
PMMA, [14]

500 600 700

Hnuna soamst, MM

Puc.1. CpasHeHune cnekTpos ONTUHEeCcKUX yHKUURA
paccHUTaHHbBIX Pa3NU4HbIMU aBTOPaMM

PesynbTaTbl NpoBeAEHHbIX UCCNeaoBaHWA Noka-
3bIBaloT, 4TO Npu Ao3ax obnyyeHus NMMA noHamm
asota Huke 1x10" cm? B oBnactu 300-600 HM Ha-
6nioaaetcs cunbHas gucnepcus n(h) u k(A). Benu-
unHbl N(A) 1 k.(A) BO3pacTaloT C ymeHblueHnem A.
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fpu A > 600 HM umeeT mecto cnabas aucnepcus
onTudecknx yHKLMA,
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Puc.2. Cnexrp tg'¥ MMMA, uMNNaHTMPOBAHHOTO MOHAMM
N*(300 k3B, D=1x10" cm?)
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Puc.3. Cnexip cosA NMMMA, UMNraHTMPOBAHHOIO MOHAMM
N*(300 k3B, D=1x10" em?)

Mpw posax posax obnyvenus Gonee 1x10" cm?
noseneHune n(A) n k(A) bonee crioxHoe, YTo CBA3AHO
NPOVCXOAALLIMMA M3MEHEHNA CTPYKTYpbl M COCTaBa
obnyyaembix MaTepuanoB, KOTOpble UCCREeA0BannCH
metonamun UK-cnektpockonnu n pesepdopaoBCcKoro
00paTHOro paccesHnn UOHOB renus.

MNpu obnydyeHnu nNEHoOK NonuctTupona woHamu
N*; yxe npu fo3ax D>1x10" cm? sHaunTensHO BO3-
pacTtaeT ko3(pULMEHT NOrNOLWEHNA, YTO 3aTpyaHs-
€T VX UCNONb3OBaHWe B KadecTse matepvana ans
MUKPOBONHOBOAOB.
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Puc.4. Cnextp koadpdpuumneHTa npenoMNEHNs N NNEHoK
[IMMA, umMnnaHTpoBaHHoro noHamu N*(300 kaB,
D=1x10" cu?)
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Moatomy, AN MCNONB3OBAHUA MOHHOIO NErUpo-
BaHva Ans hOpMUPOBaRUA AUINEKTPUYECKUX MUK-
POBONHOBOAOB  XeNaTenbHO,
NNaHTaLmio a10MapHbIX, @ HE MONEKYNAPHLIX UOHOB.
ycnosue:

Mpun 3TOM HEOBXOAUMO  BbINOMHUTL
[dE/dx]e>>[dE/dX]n.
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Puc.5. CnekTp koappuymeHTa 3KCTUHUMKU K nNeHOK
MMMA, nmnnaHTUposaHHoro moHamn N(300 kaB,
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Puc.6. Cnextp tg¥ MMMA, UMNNaHTNPOBAHHOrO MOHAMK
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Puc.7. Cnektp ko3dpuuneHTa Npenomniesns n NNEHOK
NMMA, umnnaxTupoBaHHoro noHamu N (300 k3B,

D=1x10" cm?)

MonyvexHble cnekTpbl N(A) 4a10T BO3MOXHOCTb,
UCMONb3YRa U3BECTHbIE popMynbt [15], paccunTaTs
YMCNO MOJ PacnpOCTPAHKIOLLUXCA B BONHOBOAE.
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aucnepcum ontudeckux yHKLUUIA uccneayembix Ma-
TepvanoB B NpaKTUYECKN BaXxHOW obnacTu cnekrpa.

AsTopbl Bnarogapsat B.B.Ipuropbesa 3a npuro-

| ToBneHue obpaslos nonuMepos, a Takxe bODPU aa

—— YacTU4HyO MHAHCOBYIO NOAAEPKKY UCCNeaoBaHWA
(npoekT TO3-185).
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THE SPECTRAL ELLIPSOMETRY OF THE POLYMETHYLMETHACRYLATE AND
POLYSTYRENE FILMS IRRADIATED WITH NITROGEN IONS
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"institute of Radiotechnics and Electronics, Russian Academy of Sciences, Fryazino, Russia,
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High-energy ijon implantation, which is a surface-modification technique, has become a common tool to modify surfaces
of semiconductors, crystals and optical materials in order to obtain required electrical, mechanical and optical properties. lon-
beam modified polymer films can be applied to form waveguide structures. The polystyrene and polymethulmethacrylate films
deposited on silicon substrates were irradiated by N*, and N* ions. The spectroscopic ellipsometer based on binary polariza-
tion modulation ] was used to determine spectra of refractive n and extinction k indexes of as-deposited and implanted PMMA
and PS films in 270-1030 nm range.

The results of the presented investigations show that at nitrogen irradiation of PMMA with the doses below D=1 x10" cm?
a strong dispersion of refractive index (n) and extinction coefficient (k) takes place at the region 300-600 nm. The values n{A)
and k(A) increase with reduction A. Under A> 600 nm a weak dispersion of the optical function exists. At the irradiation dose
more than 1x10"® em™ the behaviour of n(A) and k(A) are more complex. It is connected with occurring changes of the struc-
ture and composition of irradiated materials which were investigated by RBS and IR-spectroscopy. At the irradiation of the
polysterene films of N; ions at the dose D>1x1 0™ cm? the extinction coefficient strongly increases what obstructs their appli-
cations as material for microwavequides . Therefore, it is advisable to use the irradiation of the atomic rather than molecutar
ions at the same energy for using ion implantation for formation of the dielectric wavequides. Herewith it is necessary perform-
ing of the condition: dE/dx].>>[dE/dx],. Thereby, the results of performed investigation confirmed the possibility of the ion im-
plantation for local change the refractive index of polymeric materials, as well as greatly increased our presentation about the
dispersion of the optical function of investigated materials in practically important part of the spectrum.
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