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BnBSIHHe BSKYYMHbiX BCnapHTeneil. H8 COCT8B MeTannH'IeCKBX 

nne a ox 

npHBOASITCSI pe3yn&T8Tbl MHKpOXHMB'IeCKOrO aHanH38 TOHKHX nneHOK He
KOTOpblX MeTannos, nony'leHHbiX ucnapeaaeM aTHX MeTannos s saKyyMe. Co
Aep~aHue npHMeCeil. B nneHK8X0 nOS!BnSIIDmHXCSI B pe3yn&T8Te HCUOnb30B8HHSI 
&cnap&Temeil. paanH'IHbiX KOHCTpyxuuil., onpeAeneHo MeTOAOM ynpyroro pac
ceSIHHSI 3 He • 

Pa6oTa BbmonHeHa B 0TAene HOBbiX MeTOAOB ycKopeHHH OHHH. 

Coo611(eHHe 06beAHHeHHOrO HHCTMTyTa SAepHhiX HCCJieAOBBHHA 

~y6Ha 1976 
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Balalykin N.I., Buch J. 

The Influence of the Vacuum Evaporators 
on the Composition of the Metallic Films 

The results of microchemical analysis of various thin 
metallic films, prepared by vacuum evaporation, are given. 
The contamination of the films depends on the various 
construction of evaporators. It has been determined by 
elastic ·scattering of 3 He • 

The investigation has been performed at the 
Department of New Acceleration Methods, JINR. 
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B HacTO.BJI~ee opeMJI B nonynpooo,IJ,HHKOBoii TexHonorHH 

H MHKp03JieKTPOHHKe npH C03,1J,aHHH HOBblX 3JieMeHTOB H CXeM 

HeMaJIOBa)I(HYIO pOJIL HrpalOT MeTaJIJIH'IeCKHe llJieHKHII • 21 . 
B CBJ13H C 3THM HHTeHCHBHO HCCJie.QylOTCJI H HCITOJIL3YIOTCJI 

JIBJieHHJI, B03HHKaromae Ha nooepxHOCTH I 31 H o6JIH3H rpaHHU 

pa3.Qena MeTann· ,IJ,HJJieKTPHK·nonynpooo,IJ,HHK I 4, 5/. Bo MHo· 

roM 3JieKTPO~H3H'IeCKHe xapaKTepHCTHKH TaKHX cTpyKTyp 

3aBHCJIT OT COCTaBa MeTaJIJIH'IeCKHX ITJieHOK. 

QeJIL ,IJ,aHHOH pa60Tbl • onpe,ll,eJIHTL BJIHJIHHe pa3JIH'IHLIX 

TepMH'IeCKHX BaKyyMHblX HCnapHTeJieH Ha XHMH'IeCKHH co· 

cTaB nonyqaeMhlX nneHOK. 

llpH llOJiy'leHHH llJieHOK MaTepHaJIOB C HH3KOH TO'IKOH 

nnaoneHHJI /Pb, Af ,Sn , AuH AP./ HCITOJIL3oBaJIHCL MOJIH6· 

,IJ,eHOBLie JIO,IJ,O'IKH, BOJIL~paMOBble CllHpaJIH H KOp3HHKH. 

r1neHKH TyronnaBKHX MaTepaanoo I\\ ,Ta ,Mo , Nb H AP./ 

llOJiy'laJIHCL C llOMOJULIO 3JieKTpOHHO • Jiy'leBOrO /3Jl/ HCnapH • 

Temr ESV 6 ~HpMhl LEYBOLD- HERAEUS H JJieKTPOHHO • 

ITJia3MeHHOrO /3ll/ HCllapHTeJIJI C06CTBeHHOH KOHCTpyK· 

UHH I 6, 7 .sf ~ng Jarpy3KH acnapHTeneii acnoJIL30BanHcL Ma • 

TepHaJILI BLICOKoii cTeneHH 'IHCTOTLI: Af , Pb H Au 
99,999 allf"; W , Ta , Mo , Ti H U • 99,99 a"'"· B Ka'leCTBe 

llO,IJ,JIO)I(eK npHMeH.BJIHCL ITJiaCTHHKH MOHOKpHCTaJIJIH'IeCKOrO 

KpeMHHJI, npoTpaoneHHble B napax HCf. Pa6o'IHH oaKYYM 

6hlJI He xy)l(e 5· l 0-6 Top.,.. 
XHMH'IeCKHH aHaJIH3 npoBO,IJ,HJICJI no cneKTpaM ynpyroro 

pacceJIHHJI qacTHU 3He Ha yrne 135ol9/ . 
Ha pucyHKe npJIBe,IJ,eHhl cneKTPLI OT nJieHoK Af , Ti H Ta . 

Ka)I(,IJ,OMy 3JieMeHTY B cneKTpe COOTBeTCTByeT onpe,ll,eJieHHaJI 

3HeprH.B, y,IJ,OBJieTBOp.BIOIUaJI KBHeMa TB'IeCKOMY litaKTOpy pac • 

ce.BHBJI K s.cftol. 3TH 3HeprBH ,IJ,JI.B HeKoTopblx 3JieMeHTOB ua 

pucyHKe o6o3Ha'leHhl cTpenKaMB. KaK BB,IJ,HO, KpoMe ocHoB· 
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3Hepzemu'leCicue cne~empbl ynpyzo pacce.RHHbiX 
3 He om nAeHoK maHmaAa, aAIOMUHU.R u mumaHa. 

'IQCmUI.I 

HbiX IIHKOB B CIIeKTpax )l.JlH rrneHOK Ta , Ti H HalJana 

rrna TO )l.JJH rrneHKH Af , o6Hapy)f(HBaiOTCH .uorronHHTenbHbie 

IIHKH /3alliTPHXOBaHO/ BOJlb¢paMa H HH06HH /IIHKH HH06HH 

)l.eCHTHKpaTHO yBeJlHlJeHbi/. IlJJOI.Qa)l.b IIHKOB /B OTClJeTaX Ha 

KaHan/ IlpOIIOpl.I,HOHaJlbHa IIOBepXHOCTHOH KOHU,eHTpal.I,HH 3Jle

MeHTOB B rrneHKax N s / amoM/CM 2 / H Haxo)l.HTCH rro ¢op

Myne '11/ 

A=Q.n·(J·N 8 • 

r)l.e Q- o6I.Qee lJHcno rrorra)l.aiOI.QHX Ha rrneHKY lJaCTHU. 3He; 

n - TeneCHbiH yron )l.eTeKTOpa; a - )l.H¢¢epeHI.J,HaJlbHOe 

celJeHHe yrrpyroro pacceHHHH, BhllJHCneHHoe rro ¢opMyne 

Pe3ep¢op)l.a/12/. 

3HaH TOJllQHHY rrneHOK d , MO)f(HO orrpe)l.eJlHTb o6beMHYIO 

KOHI.J,eHTpai.J,HIO 3neMeHTOB N B cM-3 . TaK, HarrpHMep, 

)l.JlH THTaHOBOH IIJleHKH rronylJaeM: 

NNb ANb (JTi 377 3,42 
---- = ---- • ---- = ---- = 0,0027 . 

N Ti ATi 38912 11,9 (JNb 

Pe3ynbTaTbi paclJeToB )l.nH pa3nHlJHbiX rrneHOK rrpe)l.

craaneHhi B ma6AUI.Ie. 
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Co)l.ep)f(aHHe rrpHMeceH: B rrneHKax, rronylJeHHhlX pa3HWMH 

MeTO)l.aMH 

Mero)l. rronylJeHHH 

11crrapeHHe H3 

Mo no)l.OlJKH 

11crrapeHHe c 

W CIIHpanH 

11crrapeHHe H3 

3JI HCIIapHTeJlH 

11crrapeHHe H3 

3Il HCIIapHTenH 

IlneHKa 

Pb 
Au 

M 

Mo 

u 
Ti 

Ta 

w 

Co)l.ep)f(aHHe rrpH-

MeceH:, am.~ 

Mo - 0,027 
Mo - 0,35 

\\ - 0,166 

w - 0,077 

Nb -0,1 
Nb -0,27 

Nb -1,9 

Nb - 1,6 

Ha OCHOBe IIOJlylJeHHbiX )l.aHHbiX MO)f(HO 3aKJJIO'IHTb, 'ITO 

CaMbie 'IHCTbie IIJleHKH IIOJly'laiOTCH IlpH HCIIOJlb30BaHHH 3JI 

HCIIapHTeJlH. 

Eonee 3Ha'IHTenhHoe 3arpH3HeHHe rrneHoK MarepHanoM 

HCIIapHTeneif Ha6JJIO)l.aeTCH IlpH HCIIOJlb30BaHHH JlO)l.O'IeK H 

CIIHpaneH. 3TO MO)f(HO 06bHCHHTb lJaCTH'IHbiM paCTBOpeHHeM 

MaTepHana HCIIapHTeJlH H o6pa30BaHHeM B 60JlblliHHCTBe 

cnyqaeB orpaHH'IeHHbiX TBep)l.biX paCTBOpOB C HCIIapHeMbiM 

MarepHanoM. He6onhrnoe co)l.ep)f(aHHe rrpHMeceH: MarepHana 

HcrrapHTenH B KOH)l.eHCaTe rronyqaeTCH )l.a)f(e B cny'lae, 

KOr)l.a HCXO)l.HbiH MaTepHan H MaTepHan HCIIapHTenH He 

B3aHMO)l.eHcTBYIOT /rrneHKa Pb rrony'leHa HcrrapeHHeM H3 

MOnH6)l.eHOBOH JlO)l.O'IKH/. 

HaH60Jlblliee BJlHHHHe Ha COCTBB rronyqaeMhlX IIJleHOK 

OKa3biBaeT 3Il HCIIapHTenb. B )l.aHHOM cnyqae 3TO 06bHCHH

eTCH HCIIOJlb30BaHHeM TepMOKaTO,LI.a H3 HH06HeBOH IlpOBOJlOKH 

/TaKOH Bbl60p TepMOKaTO)l.a CBH3aH B OCHOBHOM C IIOJlylJe-
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HHeM nneHOK ua OCHOBe HH06ngj. EcTeCTBeHHO, IlpH nony

qeHHH nneuoK Ta , Mo H W B KalJeCTBe MaTepuana TepMo

KaTo.u.a CJie,IJ,yeT IlpHMeHjiTh COOTBeTCTBeHHO Te )l(e MaTepua

Jlhl. 3TO II03BOJIHT nonyqaTh IIJieHKH 60JibllleH lJHCTOThl /KaK 

u B cnyqae ucnonh30Bauug 3JI ucnapuTeng/. 

B 3aKnwqeuue cne.u.yeT OTMeTHTh, lJTO uau6onee Jua

lJHTenbuoe onuguue ucnapnTeneil ua cocTaB nonyqaeMhlX 

KOH,IJ,eHCaTOB OKa3hiBaeTCji IIpH HaHeCeHHH TOHKHX /nopg,!J,Ka 

coTeH aurcTpeM/ nneuoK, nu6o B uaqane Kou.u.eucauuu 6onee 

ToncThiX nneuoK. 3To o3uaqaeT, qTo pacnpe.u.eneuue npu

Meceil H3MeHgeTcg IIO TOJIII.(HHe KOH,LJ,eHCaTa H MaKCHMaJihHO 

ua rpauuue c no,LJ,JIO)I(KOH, qTo ua6nw,LJ,aeTcg ua 3HepreTn

qecKHX cneKTpax ocne,LJ,CTBHe cMemeuug nnKa npnMecu B 

CTOpOHY 6onee HH3KHX 3HeprHH. fipHBe,LJ,eHHhiH tiJaKT MO)I(eT 

oKa3hlBaTh 3aMeTuoe onuguue ua o6pa3ooauue KpHcTan

nuJauuouuhiX 3apo.LJ.hiiiieH ua no,LJ,JIO)I(Ke, a,LJ,re3HIO KOH,LJ,euca

TOB H T .,!J,. /uanpnMep, IIJIOTHOCTh IIOBepXHOCTHhiX COCTOjiHHH 

B CTpyKTypax MeTaJIJI- ,!J,H3JieKTpHK- IIOJiyiipOBO,!J,HHK/. / 
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HeT ~H rrpo6e~oa a Bamei 6H6~HoTeKe? 
8bl MOJKeTe UOJIY'IHTb no UO'ITe nepetJHCJieJIHble HHJKe KHHrH, 

ecJIH OHM He 6biJIH 3m<a3aHbl panee. 
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