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CeK14UJl 5. CmpyKmypa u ceoucmea n0Kpb1muu 

HOCll1MblX nneHOK. 
np111 B~nonHeHll1111 1113MepeHll1ili paBHOBeCHOrO 

Kpaesoro yrna cMalmBaH111s:i All1Crnnn111posaHHoili so­
AOili nosepxHocrn o6pa3L\OB o6Hapy}f{eHo, LffO HaHe­
ceH111e Mo n0Kpb1rns:i np111BOAll1T K ysenw-1eH11110 Kpae­
soro yrna CMaL-!li1BaH111S'l, TO eCTb K CHll1}f{eHll1IO rli1APO­
cp111nbHOCTll1 nosepXHOCTll1 TblnbHOro KOHTaKTa. v13-
MeHeH111e senw-1111Hbl PKYC 111MeeT Kal.leCTBeHHO no­
A06Hy10 3as111c111MOCTb c 1113MeHeH111eM sen111L1111Hbl we­
poxosaTocrn nneHoK OT 111HTerpanbHoro noToKa ac­
c111crnpy10u.i111x 1110Hos. HaHeceH111e Ha nosepxHOCTb 
cTeKna Mo nneHKll1 s ycnos111s:ix acc111crnposaH111s:i 
pa3n111L1Hb1M111 111HTerpanbHblMll1 noT0KaM111 1110Hos Mo+ 
no3sons:ieT ynpasns:iTb cMaL1111saeMOCTb10 nosepxHo­
crn TblnbHOro KOHTaKTa BOAOili. 

Tp111 cpaKTopa Bnll1S'llOT Ha CMaL1111saeMOCTb no­
sepXHOCTll1 TblnbHOro KOHTaKTa: Xll1Mll1LleCKll1ili COCTaB 
MaTep111ana (oca~eH111e Mo nneHK111), reTeporeH­
HOCTb nosepXHOCTll1 (% o6pa30BaHll1S'l noKpb1Tli1s:l) 111 
Mopcponorns:i nosepxHocrn (wepoxosaTOCTb no­
sepxHocrn). 
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In this paper results of deposition molybdenum layer on glass substrate in order to investigate the surface properties of Mo 
back contact on glass are discussed. The Mo thin films were deposed on glass substrates by self-ion-assisted deposition me­
thod (SIAD) 

SIAD experiments were performed using a resonance vacuum arc ion source. Substrate plates were floated to a negative 
potential with respect to the source of 10 keV to accelerate the ion species. The dose of ions was 1.2·1016

, 3.2·1016
, 5.2·1016

, 

8.1·1016
, 1.1·1017 cm·2

. Atomic force microscopy study of samples was performed using an microscope "NT-206". Contact angle 
measurements were based on the sessile-drop method. The wetting agent was distilled water. 

The roughness of initial glass is 2.2 nm. After the start of deposition of coating the character of the surface topography 
changes drastically. The roughness increases with the increase of the irradiation dose to 2. 7 nm due to the difference of levels 
of covering and the multitude of islands of covering nucleation. With further increasing of the deposition time the area of 
covering increases, gradually filling the entire surface, which reduces the roughness to 2.3 nm. 
The wettability test results show fundamental difference between the contact angle (CA) of initial glass (25.1°) and the contact 
angle of experimentally modified surfaces (56.7° - 69.7°). There was observed increasing in 2.45-2.77 times in the contact an­
gle of water when the Mo thin film is deposited on glass. The deposition of the Mo thin films on glass makes the surface less 
hydrophilic. The dependence of the value CA from a dose of ion irradiation is similar to the dependence of the average rough­
ness from a dose. Obviously, three factors affect on the wettability of the surface in that case: chemical composition of the ma­
terial (fact deposition of Mo-films), local inhomogeneity(% of coating formation) and surface morphology (roughness). 

KOMn03VIUVIOHHblLll COCTAB VI CBOLllCTBA nOBEPXHOCTVI 
CVICTEM Me/Si, nOilY4AEMblX OCA>K.QEHVIEM TOHKVIX nilEHOK 

Ti VI Co nPVI ACCVICTVIPOBAHVIVI C06CTBEHHblMVI VIOHAMVI 

O.M. M1t1xanKOB1t1L1, C.M. 6apa~wyK, V1.C. TawnblKOB 
5enopyccKuii aocyoapcmaeHHblii neoaaoaul/ecKuii yHuaepcumem, 

yn. CoaemcKaR 18, 220030 MuHCK, 5enapycb, tashl@bspu.unibel.by 

B HaCTOl'lll.\eili pa6oTe o6cy>KAatoTcs:i pe3ynbTaTbl 1113y4eH111s:i KOMn03111L\lllOHHoro cocTasa, nospe>KAeH111s:i CTPYKTYPbl nosepx­
Hocrn (100) Si, Alilcpcpy31110HHblX npOL\eCCOB Ha Me>Kcpa3HOili rpaHl!IL\e B ClllCTeMax Me/Si np111 MOAlilcplill.\lllPOBaHl!llil KpeMHlill'l Me­
TOAOM oca>KAeH111s:i n0Kpb1T111ili Ti 111 Co (Me) np111 acc111crnposaH111111 co6cTBeHHblMlll 1110HaM111 (OnACV1), rnnorpacp111111 nosepxHocrn 
nony4eHHblX CTPYKTyp, ee CMa41!1BaeMOCTlll AlllCTlllJlJllilpOBaHHOili BOAOili, a TaK>Ke HaHOTBepAOCTlll. 

Bee,QeH111e 
Oca~eH111e TOHKll1X MeTann111L1eCKll1X nneHOK Ha 

KpeMHll1eBble nnaCTll1Hbl npeACTasns:ieT KaK HayLIHblili, 
TaK 111 npaKT111L1ecK111ili 111HTepec. 0Ho no3sons:ieT cpop-

M111posaTb 1113on111py10u.i111e 111n111 npoBOAl'lli.\111e cno111, 
n111ocp111nbHb1e 111n111 n111ocpo6Hb1e s pa3HblX cpeAax 
nosepxHocrn 1113Aen111ili [1,2]. llloHHas:i 111MnnaHTal.\111s:i 
KCeHOHa B KpeMHll1ili W111pOKO np111MeHS'leTCS'l, T.K. no-

lO-J1Me:J1CoyHapoo1iaJ1 KOHpepeHLfUJl «Bsawuooeucmeue uslly'leHuu c meepobl.!u meJloM», 24-27 ceHmJ16pJ1 2013 2., MuHCK, Eellapycb 
10th international Conference "interaction of Radiation with Solids", September 24-27, 2013, Minsk, Belarus 
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3BomieT ynpasmffb nospe)f(,QeH111eM ero CTPYKTYPbl 
[3,4]. Mano1113y4eHHblM OCTaeTCS'l npOL\eCC Maccone­
peHoca B KpeMHll1111 aTOMOB noKpblTlllS'l, HaHeceHHOro 
MeTOAOM OnACV1, 111 Bnll1S'lHll1e npeABap111TenbHOii1 
111MnnaHTal.\111111 KCeHOHa B KpeMHll1ii1 Ha A111cpcpy31110H­
Hble npol.\eCCbl B HeM np111 nocneAYIOli.\eM HaHeceHll1111 
n0Kpb1rnii1. ,Q.ns:i ynpasneH111s:i csoii1cTBaM111 n0Kpb1rnii1 
np111 111x oca)f(,QeH111111 Ha noAnO>KKY Heo6XOA111Ma A111ar­
HocrnKa nosepxHocrn KOHCTPYKL\111111 noKpb1-
rne/noAn0>KKa. B HacTOs:iu.ieii1 pa6oTe 06cy)f(,Qa10Tcs:i 
pe3ynbTaTbl 1113y4eHll1S'l KOMn03111L\1110HHOro COCTaBa, 
A111cpcpy31110HHblX npol.\eccos Ha Me)f(cpa3Hoii1 rpaH111L\e 
B Cll1CTeMax Me/Si np111 MOA111cp111L\111POBaHll1111 KpeMHll1S'l 
MeTOAOM oca)f(,QeH111s:i n0Kpb1rnii1 Ti 111 Co, s ycnos111s:ix 
acc111crnposaH111s:i co6cTBeHHblMll1 1110HaM111, Tonorpa­
¢111111 nosepXHOCTlll nony'-leHHblX CTpyKTyp, CMaL1111-
saeMOCTll1 ee All1CT111nn111posaHHoii1 BOAOii1, a TaK)f(e 
HaHOTBepAOCTlll. 

MeTOAb•~ccneAOBaH~~ 
,Q.ns:i oca)f(,QeH111s:i n0Kpb1rnii1 Ha KpeMH111ii1 111cnonb-

3osan111 pe3oHaHCHblii1 111cTOLIHll1K saKyyMHoii1 Ayrosoii1 
nna3Mbl (saKyyM 10·2 na) [5]. 3neMeHTHblii1 nocnoii1-
Hblii1 aHan1113 KOHCTPYKL\111ii1 nneHKa/KpeMH111ii1 Bb1non­
Hs:in111, 111cnonb3ys:i pe3epcpopAOBCKoe o6paTHoe pac­
ces:iH111e (POP) 1110HOB ren111s:i He+ c Ea = 2.0 M38 111 
reoMeTp111eii1 pacces:iH111s:i 81=0°, 82=12°, 8=168°, rAe 
8i, 82n 111 8 - yrnbl sneTa, Bb1neTa 111 pacces:iH111s:i cooT­
seTCTBeHHO, 111 KOMnblOTepHoe MOAen111posaH111e 3KC­
nep111MeHTanbHblX cneKTpos POP no nporpaMMe 
RUMP [6]. 3HeprernL1ecKoe pa3peweH111e aHan1113111-
py10u.ieii1 Cll1CTeMbl COCTaBns:ino 25 K3B. ,Q.ns:i no­
CTpoeHll1S'l rny6111HHblX npocp111neii1 KOMnOHeHTOB 1113Y-
4aeMblX KOHCTPYKL\111ii1 Mbl 111cnonb3yeM noHs:irne no­
no)f(eH111s:i 111CXOAHOii1 nosepXHOCTll1 noAnO)f(Kll1 
(n1t1nn), KoTopoe onpeAens:in111 s 3Kcnep111MeHTax no 
BBeAeHll1IO MapKepa (aTOMOB KCeHOHa) B Si nnaCTll1-
Hy. 3Hepr111s:i 1110Hos Xe+ np111 3TOM 6b1na 10, 20 111n111 
40 K3B, 111HTerpanbHble noTOKll1 OT 1 x1Q 14 CM-2 AO 
2.7x1015 CM-2

. Ben111L1111Ha cpeAHero npoeKTlllBHoro 
npo6era 3neMeHTOB s MaTp111L\e 6b1n111 paccL1111TaHbl 
np111 noMOli.\111 KOMnb10TepHoii1 nporpaMMbl TRIM-89 
[7]. V13yL1eH111e TOnorpacp111111 nosepxHocT111 o6pa3L\OB 111 
onpeAeneH111e ee wepoxosaTocrn 6b1no Bb1nonHeHo 
c np111MeHeH111eM CKaH111py10u.ieii1 30HAOBOii1 Mll1KpOCKO­
n111111 Ha AFM NT-206. V13MepeH111e HaHoTsepAocrn 111 
MOAyns:i IOHra B Haweii1 pa6oTe, npOBOA111nOCb np111 
noMOli.\111 HaHoTsepAOMepa «Fisher H100». B npo­
L\ecce 1113MepeH111ii1 cH111MaeTcs:i Kp111sas:i Harpy)f(eH111e­
pa3rpy3Ka, KOTopas:i s AanbHeii1weM 06pa6aTb1saeT­
cs:i no MeTOAY On111sepa-<t>apa [8]. Tonu.i111Ha oca)f(­
AeHHblX n0Kpb1rnii1 111MeeT 3HaL1eH111e s npeAenax 180-
200 HM. CMaL1111saeMOCTb nosepxHocrn n0Kpb1rnii1 
onpeAens:in111 no sen111L1111He Kpaesoro yrna cMaL1111sa­
H111s:i (KYC), KOTOpblii1 1113Meps:in111 MeTOAOM C111AS'l4eii1 
Kann111. 06beM Kann111 cocrnsns:in 9,3 MKn. 

PeJyflbTaTbl ~ ~x o6cy>K,QeH~e 
Ha p111c. 1 noKa3aHbl npocp111n111 rny6111HHoro pac­

np~AeneH111s:i KOMnOHeHTOB KOHCTPYKL\111111, nony4ae­
MOll1 np111 HaHeceHll1111 K06anbTOBOii1 nneHKll1 Ha Si, 6e3 
BBeAeHHOro KCeHOHOBOro MapKepa (a) 111 c Hll1M (6). 

YCTaHOBneHO, LITO B COCTaB noKpb1Tll1ii1 BXOAS'lT 
KpoMe aTOMOB MeTanna aTOMbl BOAOPOAa, yrnepo­
Aa, Kll1CnopOAa 111 KpeMHll1S'l. nos:isneH111e B 1113y4aeMblX 
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P111c. 1. PacnpeAeneH111e 3JleMeHTOB no my6111He s cTpyKTY­
pax Co n0Kpb1rne/Si, ccpopM111posaHHb1x: (a) - MeTOAOM 
OnACV1, 6) - MeTOAOM V1AHnYC Ha KpeMH111111, npeABap111-
T8JlbHO 06Jly4eHHOM 1110HaMll1 Xe+ C 3Hepr111eii1 10 K38 111 
111HTerpanbHblM noTOKOM 3x1014 Xe/cM2 

n0Kpb1rns:ix 0, C, 111 H Mbl css:i3b1saeM, c oca)f(,QeH111eM 
Ha nosepxHOCTb n0Kpb1rns:i s npol.\ecce ero poem 
COBMeCTHO c aTOMaMll1 Co, yrneBOAOPOAHOii1 cppaK­
l.\111111 111 0 1113 OCTaTOLIHOro BaKyyMa B Mll1WeHHOii1 Ka­
Mepe, OTKaL1111saeMoii1 A111cpcpy31110HHblM napoMacns:i­
HblM HaCOCOM. 

AHan1113111pys:i nonyL1eHHb1e pe3ynbTaTbl, p111c. 1 a 
111 6, OTMeTlllM, LITO aTOMbl yrnepOAa 111 Kll1CnopOAa 
npOHll1KalOT B KpeMH111esy10 noAnO)f(KY Ha -30 HM 
rny6)f(e, ecn111 s c111cTeMy noKpb1rne/noAnO)f(Ka npeA­
sap111TenbHO BBOA111ncs:i MapKep KCeHOHa. ATOMbl )Ke 
K06anbTa npOHll1KalOT B KpeMHll1ii1 Ha rny6111Hbl BO 
MHoro pa3 6onbw111e npoeKrnBHoro npo6era paccL.1111-
TaHHoro no nporpaMMe TRIM, 111 s pa3bl npesb1-
wa10u.i111e npOHll1KHOBeH111e aTOMOB Kll1CnopOAa 111 yr­
nepOAa s KpeMH111ii1. B nnacrnHe Si c npeABap111Tenb­
HO 111MnnaHrnposaHHb1M111 1110HaM111 Xe+ rny6111Ha npo­
Hll1KHOBeH111s:i aTOMOB K06anbTa ysen111L1111BaeTCS'l eu.ie 
Ha - 120 HM. np111 3TOM KOHL\eHTpal.\111S'l aTOMOB K0-
6anbTa Ha conocrns111Moii1 rny6111He so3pacrneT np111-
MepHo s 1.5 pa3a. TaKOii1 3cpcpeKT npoH111KHOBeH111s:i 
MO)f(HO o6bs:iCHll1Tb paA111al.\ll10HHo-yc111neHHoii1 A111cp­
cpy3111eii1 np111 oca)f(,QeH111111 n0Kpb1rnii1 aTOMOB MeTanna 
B rny6b KpeMHll1S'l no AecpeKTaM, C03AaHHblX 1110HaMll1 
KCeHOHa. 

CpasHeH111e ocesb1x 111 cnyL1aii1HblX cneKTpos oT 
111CXOAHOro (100) KpeMHll1S'l 111 KpeMHll1S'l c HaHeceHHblM 
noKpb1T111eM no3sons:ieT onpeAen111Tb nono)f(eH111s:i 
aTOMOB MeTanna B Kpll1CTann111L1eCKOii1 peweTKe 
KpeMHll1S'l Ha pa3nll14HOii1 rny6111He [9]. 

XapaKTep 3as111c111Mocrn pacnpeAeneH111s:i aTOMOB 
K06anbTa B KpeMH111111, HaXOAS'lli.\111XCS'l B y3nax Kp111-
CTann111L1eCKOii1 peweTK111, Kp111sas:i Cosub, 111 Me)f(,Qo-

lO-J1Me:J1CoyHapoo1iaJ1 KOHrj;epeHLJUfl «Bsa~ooeucmeue uslly'leHuu c meepobl.!u meJloM», 24-27 ceHmJ16pJ1 2013 2., MuHCK, Eellapycb 
10th lnternatzonal Conference lnteractzon of Radiation with Solids", September 24-27, 2013, Minsk, Belarus 
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P111c. 2. PacnpeAeneH111e aTOMOB Ko6anbTa s KpeMH111111, 
HaXOAl'lll.\111XCl'l B Me>KAOY3Jlll1l'lX, OTHOCll1TeJlbHO aTOMOB 
K06aJlbTa, HaXOAl'lll.\111XCl'l B y3nax Kp111CTaJ1Jlll14eCKO~ peweT­
Kll1 KpeMH111l'l, B CTpyKTypax Co noKpblT111e/Si, ccpopM111posaH­
HblX: (a) - MeTOAOM OnACV1, 6) - MeTOAOM OnACV1 Ha 
KpeMHll1111 npeABap111TeJlbHO 111MnJlaHT111pOBaHHOM 1110HaMll1 
Xe+ C 3Hepr111e~ 1 Q K38 111 111HTerpaI1bHblM nOTOKOM 3x1Q14 

Xe/cM2 

y3enbHblX, Kp111sas:i Co;n1, AaeT B03MO}f{HOCTb npeA­
nonO}f{ll1Tb sepos:iTHbl~ MexaHll13M A111cpcpy3111111. B 
KpeMHll1111 B6J11113111 n1t1nn (-10HM) C03AaeTCS'l Hall1-
60J1bWee nospe~eH111e Kp111cTann1114ecKo~ peweTKll1 
111 Ha6n10AaeTCS'l pe3KOe yMeHbWeH111e KOHL\eHTpal.\111111 
aTOMOB K06anbTa. 3TO o6bs:lCHS'leTCS'l TeM, 4TO c 
ysen1114eH111eM 4111Cna Me~oy3enbHblX aTOMOB KpeM­
H111S'l, yMeHbWaeTCS'l 4111CJ10 B03MO}f{HblX nyTe~ M111rpa­
L\111111 aTOMOB K06anbTa no Me~OY3J1111S'lM B peweTKe 
KpeMH111s:i. Ha 6onbwe~ rny6111He AOns:i aTOMOB Ko-
6anbTa, HaXOAl'lli.\111XCS'l B y3nax Kpll1CTann1114eCKO~ 
peweTK111, ysen1114111saeTcs:i, AOCrnras:i 3Ha4eH111s:i 40% 
Ha rny6111He OKOJ10 780 HM. 

AHan1113 pacnpeAeneH111s:i aTOMOB Ko6anbTa s 
KpeMH111111, npeABap111TeJ1bHO o6ny4eHHOM 1110HaMll1 
Xe+ c 3He~rne~ 10 K3B 111 111HTerpanbHblM noTOKOM 
3x10

14 
CM-, p111c. 2 6, no3sons:ieT CAenaTb npeAno­

no}f{eH111e o TOM, 4TO MexaHll13M A111cpcpy3111111 no y3naM 
Kpll1CTann1114eCKO~ peweTKll1 s:isns:ieTCS'l OCHOBHblM. 
npeABap111TeJ1bHOe o6ny4eHll1e KpeMHll1S'l 1110HaMll1 
KCeHoHa BeAeT K 6onbweMy nospe}f{AeH11110 cTpyKTy­
pb1 KpeMHll1S'l 111 K ysen1114eHll1IO AOJ1111 aTOMOB K06anb­
Ta HaXOAl'lli.\111XCS'l B 3aMeli_\alOli_\111X nono}f{eHll1S'lX -
yc111neH11110 BKnaAa MexaHll13Ma A111cpcpy3111111 no y3naM 
Kpll1CTann1114eCKO~ peweTKll1. 3TOT 3cpcpeKT 111MeeT 
Bblpa}f{eHHYIO A030BYIO 3aBll1Cll1MOCTb. np111 o6ny4e­
Hll1111 KpeMH111s:i 1110HaM111 Xe+ Ha6n10AaeTcs:i yMeHbwe­
H111e AOn111 Me~oy3enbHblX aTOMOB Co c 86 % AO 30 
% np111 ysen1114eHll1111 (<t>) OT 1 x1Q14 CM-2 AO 2.7x1015 

CM-2 Ha rny6111He npOHll1KHOBeHll1S'l - 90 HM, a Ha rny-
6111He - 780 HM - C 60 o/o AO 16 o/o COOTBeTCTBeHHO. 

0TMeTll1M, 4TO cp11131114eCKll1e npol.\eCCbl cpopM111po­
BaHll1S'l CTPYKTYP Ti noKpb1rne/noAnO}f{Ka Ka4eCTBeHHO 
conocTaBll1Mbl c npol.\eccaM111, npoTeKa10u.i111M111 np111 
HaHeceHll1111 Ha KpeMHll1~ K06anbTOBblX noKpb1Til1~. 

np111 1113y4eHll1111 TOnorpacp111111 Cll1CTeM noKpbl-
T111e/nOAJ10}f{Ka 111 4111CToro KpeMH111s:i 111 onpeAeneH111111 
ee napaMeTROB 6b1n111 Bb16paHbl nnou.iaAK111 pa3Me­
poM 5x5 MKM

2
. 

no 30 - 111306pa}f{eH11110 TOnorpacp111111 nosepxHocrn 
Til1TaHOBOro noKpb1Tll1S'l Ha p111c. 3 cneAyeT, 4TO Ha 
KpeMHll1111 cpopM111pyeTCS'l nosepXHOCTb BblCOKOro Ka-
4eCTBa. 

5.1 

P111c. 3. 30 - 111306pa>KeH111s:i rnnorpacp111111 nosepxHocrn Ti 
noKpblTilll'l, HaHeCeHHOro Ha KpeMHll1~ MeTOAOM OnACV1 
6e3 o6ny4eH111s:i (a) 111 c npeABap111TeJlbHblM o6ny4eH111eM 
1110HaM111 KCeHoHa c E = 40 K3B 111 A03o~ 3·1014 Xe/cM2 (6) 

Ha p111c. 4 npeACTasneHbl cpoTOrpacp111111 Kanenb 
BOAbl Ha nosepxHocrn Ti n0Kpb1rns:i. napaMeTpb1 
nosepxHocrn oca~eHHblX n0Kpb1T111~ npeACTasneHbl 
s rn6n111L\e. KaK cneAyeT 1113 npeACTasneHHO~ rn6n111-
L\bl o6ny4eH111e KpeMHll1S'l 1110HaMll1 KCeHOHa He Bbl3bl­
saeT 3aMeTHoro ysen1114eH111s:i wepoxosaTocrn Me 
noKpb1Til1~, HaHeceHHblX Ha KpeMH111~, 111 3Ha4111MOro 
1113MeHeH111s:i cMa4111saeMocT111 111x All1CT111nn111posaHHO~ 
BOAO~. 

Pe3ynbTaTbl 1113MepeH111s:i HaHoTsepAocrn cpop­
M111pyeMblX CTPYKTYP npeACTasneHbl Ha p111cyHKe 5. 
TsepAOCTb nosepxHOCTHoro cnos:i n0Kpb1T111~ Tonu.i111-
HO~ 50 HM B03pacTaeT np111 HaHeceHll1111 Tll1TaHa B 4 
pa3a 111 B 4,5 pa3a np111 HaHeCeHll1111 K06anbTa. np111 
ysen1114eHll1111 rny6111Hbl 111HAeHrnposaHll1S'l 111HTerpanb­
Has:l HaHoTsepAOCTb CTPYKTYPbl noKpb1rne/noAnO}f{Ka 
np1-16m1}f{a8TCH K HaHOTB8p,QOCrn L-ICXO,QHOro 

Kp8MHL-15'1. 

3aKJlt0'-leH111e 
nony4eHHble 3KCnep111MeHTaJ1bHble pe3yJ1bTaTbl 

nOATBep~alOT B03MO}f{HOCTb ynpasneHll1S'l npol.\eC­
caMll1 MacconepeHoca s Si BBeAeH111eM s ero cTpyK­
TYPY paA111al.\1110HHblX AecpeKTos. 

c np111MeHeH111eM CKaH111py10u.ie~ 30HAOBO~ Mll1K­
pocKOn111111 yCTaHOBneHbl BblCOKOe Ka4eCTBO 111 Hll13Kas:l 
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CeK14UJl 5. CmpyKmypa u ceoucmea n0Kpb1muu 

6) 

P111c. 4. ct>ornrpacj:m111 Kanenb BOAbl Ha nosepxHocrn Ti 
noKpblTllll'l, HaHeCeHHOro Ha KpeMHll1~ MeTOAOM OnACV1 
6e3 o6ny4eHWl (a) 111 c npeABap111TeJlbHblM o6ny4eH111eM 
1110HaM111KCeHoHacE=10 K3B 111 A03o~ 3·1015 Xe/cM2 (6) 

T 6 a n111ua 

Ti n0Kpb1rne Co n0Kpb1rne 

6e3 c o6ny- 6e3 c o6ny-
o6ny4eH111s:i HeH111eM o6ny4eH111s:i 4eH111eM 

KYC, 
77,8 78,4 60,5 59,3 

rpaA. 

Ra, HM 0,123 0,158 0,114 0, 113 

100 

90 

80 - • - Co 
- • - Ti 

70 - ...- - Siv 

i1 
~ 60 

~-
50 

g 40 

30 • 
20 

10 
50 100 150 200 250 300 350 

rnyt'lttHa HH,IleHTIIJXlBfillIDI, HM 

P111c. 5. 3as111c111MOCTb HaHoTsepAocrn nosepxHocrn ccpop­
M111posaHHblX CTPYKTYP OT my6111Hbl ll1HAeHrnposaH111s:i 

wepoxosaTOCTb nosepxHocrn nonyL!eHHblX CTPYKTYP 
Ti/Si 111 Co/Si, LITO CB111AeTeJlbCTByeT 0 B03MO)f(HOCTll1 
ynpasneH111s:i wepoxosaToCTblO nosepxHocrn c111cTeM 
Me/Si, np111MeHs:ieMblX Aill'l pa3HblX cpyHKL\111oHaJlbHblX 
3JleMeHTOB. 

YcTaHoBJleHo LITO npeABap111TeJlbHoe 06nyL1eHll1S'l 
KpeMHll1S'l 1110HaM111 KCeHoHa He BeAeT K 3Ha4111MOMY 
1113MeHeHll1IO CMaL1111saeMoCT111 nosepXHOCTlll nonyL!eH­
HblX CTpyKTyp. 

lt13yL1eH111e HaHoTBepAOCTlll nosepXHOCTlll nony­
L!eHHblX noKpb1Tll1~ noKa3aJlo, LITO MeTOAOM OnACV1 
C03AalOTCS'l noKpblTlllS'l, TBepAOCTb KOTOpblX cpaBH 111-
Ma c TBepAOCTblO anMa3onoAo6HblX nneHoK. 

Pa6oTa BblnonHs:inacb np111 L1acrnL1HoM cp111HaHc111-
posaH111111 5enopyccK111M pecny6n111KaHcK111M cpoHAoM 
cpyHAaMeHTaJlbHblX ll1CCJleA0BaH111~. rpaHT <t>1105-
028. 
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COMPOSITION and PROPERTIES of SURFACE of Me/Si SYSTEMS, PREPARED by DEPO­
SITION of Ti AND Co THIN FILMS ASSISTED by SELF-ION 

O.M. Mikhalkovich, S.M. Baraishuk, l.S. Tashlykov 
Belarusian State Pedagogical University, Minsk, Belarus, tashl@bspu.unibel.by 

In this paper a composite structure, topography, wettability and nanohardness of a surface (100) Si modified by means of 
ion-assisted deposition of coatings in conditions of a self-irradiation are discussed. Rutherford backscattering of He• ions and 
computer program RUMP were applied to investigate a composition of surface. It is established, that coatings include atoms of 
metal, hydrogen, carbon, oxygen, silicon. The nanoindentation data from coated systems were used for calculation of the hard­
ness and elastic modulus using load and displacement sensing indentation experiments. Atomic Force Microscopy surface ob­
servations were used to investigate the topography of modified surfaces. Hydrophilicity was measured by means of the contact 
angle measurement technique. 
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