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1. BBE,IlEHHE 

nony4eHHe nonynpOBOAHHKOB~X H AH3neKTPH4eCKHX MaTepHanoB 
C 3aAaHH~MH CBO~CTBaMH ~Bn~eTC~ aKTyanbHO~ 3aAa4e~ COBpeMeHHO~ 
TeXHOnorHH. 0AHHM H3 HaH60nee nepcneKTHBH~X MeTOAOB An~ pewe
HH~ 3TO~ npo6neM~ cny*HT HOHHOe nerHpoeaHHe. H3y4eHH~ CBO~CTB 
MaTepHanoe, e TOM 4Hcne H npo~eccoe paAHa~HoHHoro Ae$eKToo6pa
aoaaHH~ B ycnOBH~X HOHHOrO nerHpOBaHH~ C 3HeprH~MH HOHOB 
AO 1 M3BJ noce~~eHo 6onbwoe KonH4ecTeo pa6oT /eM., HanpH
Mep,/1-2 /. 

B HacTo~~ee epeM~ HaP~AY c TPaAH~HOHHo~ HH3K03HepreTH4HO~ 
HOHHO~ HMnnaHTa~HeH cy~eCTBeHHOe pa3BHTHe nony4a~T pa6oT~, 
B KOTOP~X An~ C03AaHH~ HOHHO-nerHpoBaHH~X 3arny6neHH~X CTpyK
Typ HCnonb3Y~TC~ T~*en~e HOH~ C 3HeprH~MH 6onee 1 M3B/a.e.M./3f 
TaKHe 3HeprHH BHeAp~eM~X HOHOB Aa~T B03MO*HOCTb MOAH$H~HpoBaTb 
CBOHCTBa o6ny4aeM~X MaTepHanoB Ha rny6HHaX nOP~AKa HeCKOnbKHX 
AeC~TKOB MHKPOMeTpOB. 

B 6onbWHHCTBe pa6oT, npHBeAeHH~x a o6aope/4/, H3Y4anHCb 
3neKTDH4eCKHe H MarH~TH~e CBO~CTBa nonvnpoBOflH~KOB, MO~~m~uH
pOBaHH~X HOHHOH HMnnaHTa~HeH. 0AHaKO noMHMO H3y4eHH~ Ba*H~X · 
C npaKTH4eCKOH T04KH 3peHH~ MaTepHanoa npeACTaBn~~T 3Ha4HTenb
H~H HHTepeC HCCneAOBaHH~ CaMHX MeXaHH3MOB o6pa30BaHH~ paAHa
~HOHH~X Ae$eKTOB. 3TH pa6oT~ ~enecoo6paaHo npoBOAHTb Ha HaH6o
nee H3y4eHH~X CTPYKTypax, KaKHMH ~Bn~~TC~ HOHHWe KpHCTann~. 

HcnonbaoaaHHe e Ka4eCTae o6DeKToa HccneAoBaHHH onTH4eCKH npo
apa4H~x KPHCTannoB n03BOn~eT WHPOKO npHMeH~Tb An~ nony4eHH~ 

HH$0pMa~HH o paAHa~HOHH~x Ae$eKTax TPaAH~HOHH~e MeTOA~ $H3HKH 
TBePAOrO Tena - a6cop6~HOHHY~ cneKTPOCKOnH~, ~OTO- H KaTOAOn~
MHHeC~eH~H~ H AP· 

06paaoaaHHe paAHa~HoHH~x Ae$eKTOB a KPHCTannax c HOHHOH 
CB~3b~ npOHCXOAHT KaK BCneACTBHe ynpyrHX COYAapeHHH 6oM6aPAH
py~~HX HOHOB C aTOMaMH MHWeHH, TaK H B peaynbTaTe 3neKTpOHH~X 
H HOHH~X npo~eCCOB npH HOHH3a~HH aTOMOB/4/. no3TOMY npeACTaB
n~eT HHTepec onpeAeneHHe ponH 3THx ABYX KaHanoe nepeAa4H 3Hep- · 
rHH a $OPMHpoeaHHH Ae$eKTHOH CTPYKTYP~ KPHCTannoe, a TaK*e 
B H3MeHeHHH HX MeXaHH4eCKHX CBOHCTB. 

B HacTo~~eH pa6oTe An~ a~~cHeHH~ 3THX aonpocoa H3y4anHCb 
cneKTP~ norn~eHH~ H MeXaHH4eCKHe CBOHCTBa $TOPHCTOrO nHTH~, 
o6ny4eHHOrO B~COK03HepreTH4H~MH HOHaMH KCeHOHa, aproHa H HeoHa. 
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2. METO~~KA 3KCnEPWMEHTOB 

06pa3~~ MOHOKPHCTannoB liF B BHAe nnaCTHHOK 10x10x1 MM o6-
ny4anHCb HoHaMH 136Xe /118 M3B/, Ar /225 M3B, 46,3 M3B/, 20 Ne 
/112,5 M3B/, 22Ne /26,9 M3B/ Ha ~HKnoTpoHax R~P OW~W Y-300 
H WU-100 AO A03 109 -5·10 13 CM- 2 . nnoTHOCTb noToKa HOHOB BO 
ecex cny4aRx He npee~wana 5·109 cM-2c- 1 . 06paa~~ npHKne~aanHCb 
TennonpoBOAR~HM KneeM Ha MHWeHH~~ Aep~aTenb, npeACTaBnR~~H~ 
co6o~ MeAHY~ nnacTHHKY, oxna~AaeMy~ BOAO~. TeMnepaTypa KpHCTan
noe eo epeMR o6ny4eHHR HaxoAHnacb e npeAenax 25-40 C. 0AHopoA
HOCTb pacnpeAeneHHR HOHOB no nno~aAH o6ny4aeM~x o6paa~oe Ha yc
KOPHTene Y-300 o6ecne4HBanacb cKaHHpoeaHHeM ny4Ka. B~BOA HOHOB 
3neKTpocTaTH4eCKHM MeToAOM Ha ~HKnoTpoHe HU-100 noaeonReT no
ny4aTb OAHOPOAHO pacnpeAeneHH~~ ny40K Ha nn~'AH 6onee 100 CM-~ 
4TO H Hcnonbaoeanocb npH o6ny4eHHH o6paa~oe 5 . 

nocne o6ny4eHHR H3MepRnHcb cneKTp~ norno~eHHR e ynbTpa$Ho
neToeo~ H BHAHMO~ o6naCTRX, a TaK~e MHKPOTBePAOCTb o6pa3~0B. 

CneKTP~ onpeAenRnHcb c noM~b~ cneKTpo$oToMeTpa SPECORD M40. 
WaMepeHHe MHKPOTBepAoCTH no BHKKepcy (Hv) npoeoAHnocb Ha npH-
6ope nMT-3 npH HarpyaKe Ha HHAeHTOP 0,5 H. rny6HHa npoHHKHOBe
HHR HHAeHTOpa B MaTepHan COCTaBnRna 0,2-0,4 OT BenH4HH~ npo-
6era HOHOB B liF. 3TO AaeT OCHOBaHHe C4HTaTb, 4TO H3MepRBWaRCR 
MHKPOTBepAOCTb xapaKTepH30Bana MexaHH4eCKHe CBOHCTBa o6ny4eH
HOro cnoR KPHcTanna. 

3. 3KCnEPHMEHTARbHbJE PE3YRbTATbl H 06CYlK~EH~E 

Ha pHc.1 npeACTaeneH~ xapaKTepH~e cneKTp~ norno~eHHR AnR 
KPHCTannoe LiF, o6ny4eHH~x AO ABYX paanH4H~x A03 HOHaMH 22 Ne 
/26,9 M3B/. BHAHO, 4To KaK He cny4ae soaAe~cTBHR APYrHx BHAOB 
H3ny4eHHR, HOHHoe o6ny4eHHe npHBOAHT K noReneHH~ nonoc norno~e
HHR, o6ycnoeneHH~x o6paaoe?H7eM F1 H F2 ~eHTpoe oKpacKH. Co
rnacHo o6~enpHHRTO~ MOAenH 4 , ~eHTP F1 npeACTaenReT co6o~ 
aHHOHHY~ BaKaHcH~,aaxeaTHBWY~ 3neKTpoH,~ F2 - cHcTeMy H3 ABYX 
aHHOHH~X Ba~aHCH~ H 3neKTpoHa. ~030B~e 3aBHCHMOCTH OnTH-
4eCKOH nnOTHOCTH do(D) B MaKCHMyMe nonoc norno~eHHR, OTpa~a~
~He KHHeTHKY HaKonneHHR yKa3aHH~X B~We paAHa~HOHH~X Ae$eKTOB, 
nOCKOnbKY d0 - nF, npHBeAeH~ Ha PHC.2. KaK BHAHO H3 PHCYHKa, 
KOH~eHTpa~HH ~eHTPOB nFJ H nF 2 cno~H~M o6pa30M 3aBHCRT OT A03bl 
60M6apAHPY~~HX HOHOB. ~R HOHOB 22Ne H 136Xe Ha6n~AaeTCR TeH
AeH~HR K Hac~~eHH~ eenH4HH~ nFI• a AnR HOHOB Ar /46,3 M3B/ aa
BHCHMOCTb nFI (D), rAe D - A03a o6ny4eHHR, nepeXOAHT 4epe3 MaK
CHMYM. 

~R aHanHaa nony4eHH~x 3KcnepHMeHTanbH~x AaHH~x cneAyeT 
npHHRTb BO BHHMaHHe OCHOBH~e $H3H4eCKHe npo~eCC~, npOTeKa~~He 
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PHc.I. CneKTPhl norno~eHHH KpHCTannoB LiF, o6nyqeHHhlX 
HoHaMH 22Ne /26,9 M3B/, I - Hcxo~HMH, 2- D=2,6·1011 cM-~ 
3 - D = JQ13 CM-2. 

B HOHH~X KPHGTannax noA Ae~CTBHeM o6nY4eHHR TR~en~MH 3aDR~eHH~
MH 4aCTH~aMH/ 4 /. HaneTa~~He HOH~ B036Y~Aa~T 3neKTpOHHy~, aHHOH
HY~, KaTHOHHY~ nOACHCTeM~ B HOHH~X CTPYKTypax. B o6nacTH nepe
AaHH~X 3HeprH~ B HeCKOnbKO 3neKTPOHBOnbT npOHCXOAHT B036Y~Ae

HHe 3neKTPOHHOH nOACHCTeM~ aHHOHOB C o6pa3oBaHHeM 3KCHTOHOB. 
TaKHe eoa6y~AeHHR,pacnaAaRCb,MOryT o6paaoe~eaTb Hoe~e·aaKaHcHH. 
npH peKoM6HHa~HH 3neKTPOHa c A~PKOH B03HHKaeT $peHKeneecKaR 
napa. B ~eno4Ho-ranoHAH~x KPHCTannax 3HeprHR o6paaoeaHHR 
aHHOHH~x $peHKeneBCKHX nap cocTaBnReT 3-5 3B. TaKHM o6paaoM, 
cMe~eHHe aToMa H3 yana peweTKH H o6paaoeaHHe eaKaHCHH npoHc
XOART nocpeACTBOM HOHH3a~HH HOHa /noAP06HO o6pa30BaHHe Ae$eK
TQB acneACTBHe 3neKTPOHH~x npo~eccoe paccMoTpeHo, HanpHMep, 
8/6//. 

~pyrHM KaHanoM reHepa~HH paAHa~HOHH~X Ae$eKT08 R8nReTCR, 
KaK H38eCTHO, CMe~eHHe aTOM08 8 peaynbTaTe ynpyrHX CTOnKHOBe
HHH C 6oM6apAHP~~HMH HOHaMH. npH 3TOM noporo8aR 3HeprHR CMe
~eHHR aTOMOB COCTaBnReT ~ 25 38, 4TO 3Ha4HTenbHO 8~We 3HeprHH 
o6pa308aHHR T04e4H~X Ae$eKT08 nocpeACTBOM HOHH3a~HH. B TO ~e 
epeMR, npH ynpyroM pacCeRHHH B03HHKa~T nep8H4H0-8~6HT~e aTo
M~ C 3HeprHRMH, AOCTaT04H~MH AnR pa3BHTHR KaCKaAOB H cy6KaCKa
A08 aToMH~x CMe~eHHH. CneACT8HeM KacKaAH~x H nocneAY~~Hx AH$
$Y3HOHH~x npo~ecco8 RBnReTcR o6paaoeaHHe ~enoro cneKTpa paAHa-
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PHc.2. 3aBHCHMOCTb OITTHqeCKOH ITnOTHOCTH B MaKCHMYMe 
rronoc rrorno~eHHH LiF, o6nyqeHHoro THJKenbiMH HoHaMH, 
oT A03bl o6nyqeHHH. B CK06Kax yKa3aHa 3HeprHH qacTHn; 
B M3B. 

~HOHHbiX noepemAeHH~ - OAHH04H~X T04e4H~X Ae¢eKTOB, HX KnacTe
poe, neTenb AHcnoKa~H~ HAP· 

KonH4eCTBo F-~eHTpoe MomHo o~eHHTb H3 cneKTpoe norno~eHHR 
c nOMo~b~ ypaeHeHHR CMaKyn~/6/: 

fnF = 1,31·1017 ~maxH n/(n2 + 2)2 cM- 3 , 

rAe f - CHna OC~HnnRTOpa. ~3 3KCnepHMeHTanbH~X AaHH~X AnR ~e
n04Ho-ranOHAH~X KPHCTannoB npHHHMa~T f= 0,7-0,8; n - K03¢¢H~H

eHT npenoMneHHR; H - wHpHHa nonoc~ norno~eHHR e MaKCHMyMe 
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F-nonoc~ Ha cepeAHHe ee B~COT~; ~ax - Kos¢¢H~HeHT norno~eHHR 

B MaKCHMYMe F-nonoc~, paeH~~= ~max = 2,302 d 0/xp, rAe Xp - Ton
~HHa o6ny4eHHoro cnoR KpHcTanna, paeHaR npoeKTHBHOMY npo6ery 
HOHOB.Q~eHKH noKa3~Ba~T,4TO KOH~eHTpa~HH ~eHTPOB OKpaCKH B HH
Tepeane ¢n~eHCOB HOHOB 5•1010-5·10 13 CM- 2 COCTaBnR~T 5·10 17 -
1019 CM- 3 , 4TO Ha HeCKOnbKO nOPRAKOB 6onbWe KOH4eHTpa4H~ Ae¢eK
TOB, o6pa3oeaHH~x no KaHany ynpyroro pacceRHHR. 

8 Ta6nH4e npHBeAeH~ nonH~e noTepH 3HeprHH HOHOB Ha HOHH3a-
4H~ SE, ynpyroe pacceRHHe SN, npoeKTHBH~e npo6erH Rp ?npeAe
neHH~e c noMo~b~ nporpaMM~ E-DEP-1 /jepCHR 1985 roAa/ 7 Ha oc
Hoee MeToAa, npeAnomeHHoro e pa6oTax 8,9/ . 

Ta6.fluu_a 

HoH 3HeprHH,M3B SE, M3B SN, M3B Rp, MKM 

20Ne 112,5 112,36 o, 14 59,39 
22Ne 26,9 26,78 0,12 10,49 
40Ar 225 224,58 0,42 52,6 
40Ar 46,3 45,94 0,36 8,75 

136Xe 118 116,3 I, 70 13,39 

C4HTaR, 4TO npo4ecc~ o6pa3oeaHHR eaKaHcH~ onpeAenR~TCR 3Hep
rHe~ HOHOB, paCXOAyeMO~ Ha B036YmAeHHe 3neKTPOHHO~ nOACHCTeM~, 
H HCXOAR H3 xapaKTepHO~ BenH4HHbl Heo6XOAHMO~ AnR 3TOro 3HeprHH 
/3-5 38/, MOmHO nony4HTb, 4TO 3a C4eT TaKHX npo4eCCOB o6pa3yeT
CR 10 18 -10 19 T04e4H~X Ae¢eKTOB B CM3 , AnR yKa3aHHOrO B~We 
AHana3oHa ¢n~eHcoe HOHOB. 3To cornacyeTCR c paHee e~nonHeHHbiMH 
04eHKaMH H nOATBepmAaeT OnpeAenR~Y~ ponb HOHH3a4HOHH~X noTepb 
3HeprHH B o6pa30BaHHH ~eHTpOB OKpaCKH. 

Ha PHC. 3 npHBeAeHbl 3Ha4eHHR onTH4ecKo~ nnoTHOCTH AnR F 1 
4eHTpoe, HopMHpoeaHH~e Ha eenH4HHY SE e 3aBHCHMOCTH oT A03bl 
o6ny4eHHR. ~3 PHCYHKa BHAHO, 4TO B o6naCTH A03 AO 10 12 CM-2 

3Ha4eHHR HOPMHpoeaHHo~ onTH4ecKo~ nnoTHOCTH npHMepHo paeH~ AnR 
BCeX HOHOB. npH 6o.nee B~COKHX A03aX, BbiWe HeKOTOPO~ 11noporoB0~ 11 

~ r· • 
Ha6n~Aa~TCR cy~ecTeeHH~e pa3nH4HR e xoAe A030B~x 3aBHCHMOCTe~. 
npH 3TOM BeDH4HHa do/SE TeM 6onbwe, 4eM MeHbWe Macca H 3HeprHR 
6oM6apAHPY~~HX HOHOB. 

HanH4He "noporoeo~" A03~ H 3aBHCHMOCTb KOH4eHTPa4HH To4e4-
H~x Ae¢eKTOB OT Mace~ H 3HeprHH HOHOB MoryT 6~Tb 06DRCHeH~ 
YCHneHHeM np04eCCOB paAHa4HOHHOro H TepMH4eCKoro OTmHra T04e4-
H~X Ae¢eKTOB H HX CKOnneHH~ B pe3YnbTaTe nepeKp~THR TpeKOB TR-
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PHc.3. 3aBHCHMOCTb onTHqecxoH nnoTHOCTH AnH FI-QeHTpoB, 
HOpMHPOBaHHOH Ha BenHqHHy nonH~ HOHH3aQHOHHNX noTepb 
3HeprHH, OT A03hl 06nyqeHHH. 

*en~x HOHOB, Ha4HHaH c HeKoTopo~ A03~ o6ny4eHHH. H3aecTHo, 4TO 
B TpeKaX B~OK03HepreTH4H~X MHOr03aPHAH~X HOHOB 803HHKa~T no
KanbH~e neperpee~, npHBoAR~He K reHepa~HH TepMoynpyrHx HanpR
*eHH~, KOTop~e, ,no npH6nH*eHH~M o~eHKaM, MoryT npee~waTb npo4-
HOCTb MaTepHana, H B KOM6HHa4HH C neperp,BaMH MoryT Cy~eCTBeH
HO BnHRTb Ha npo4ecc~ Ae$eKT006pa30BaHHR IO/. 

CneAoBaTenbHo, peKoM6~Ha~HA To4e4H~x Ae$eKToe AOn*Ha xapaK
TepH3oeaTbCR BenH4HHO~ YAenbH~X HOHH3a4HOHH~X noTepb 3HeprHH 
H 6~Tb MaKCHManbHO~ AnA HOHOB Xe, 4TO H Ha6n~AaeTCR B HaWeM 
cny4ae. 0TMeTHM, 4TO 04eHKa paAHYCa TpeKa, ecnH HCXOAHTb ~3 A0-
3~ 1012 CM- 2 , AaeT pa3yMHY~ eenH4HHY 3·10- 6 CM. 
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3KcnepHMeHTanbHO aHOManbHaR 3aBHCHMOCTb paAHa4HOHHO~ no
Bpe*AaeMOCTH OT aTOMHOrO HOMepa HOHOB 6blna 06Hapy*eHa 8 pa6o
Te/ll/, B KOTOPO~ MeTOAOM 3$$eKTa TeHe~ H3y4anOCb o6pa30BaHHe 
paAHa~HOHHhlX Ae$eKTOB B MOHOKPHCTanne repMaHHR, o6ny4aeMoro 
HOHaMH Xe /121 M3B/ H Ar /24 M3B/. 6hlno ycTaHoeneHo, 4To no
epe*Aa~~aR cnoco6HOCTb HOHOB Xe n04TH B 10 pa3 MeHbWe, 4eM 
HOHOB Ar. 3TOT pe3ynbTaT aBTOp~/11/ 06bRCHR~T BKn~4eHHeM HOBQ
ro MeXaHH3Ma B3aHMOAe~CTBHR HOHOB C MOHOKPHCTannH4eCKO~ cpeAO~, 
COCTOR~ero B nnaeneHHH MHKPOCKOnH4eCKO~ o6naCTH KpHCTanna BAOnb 
TpeKa H nocneAY~~e~ ee peKpHCTannH3a~HH npH o6ny4eHHH HOHaMH 
Xe, 4TO MO*eT HMeTb MeCTO TaK*e H AnA KPHCTannoB liF. 

PaCCMOTPHM Tenepb pe3ynbTaT~ H3MepeHH~ MexaHH4eCKHX CBO~CTB 
KpHcTannoe LiF, o6ny4eHH~x TR*en~MH HOHaMH. KaK H nocne eo3-
Ae~cTBHA APYrHx BHAOB o6ny4eHHR, HanpHMep, He~TpoHoB H nerKHX 
HOHOB/4/, MHKpOTBePAOCTb liF MOHOTOHHO B03pacTaeT C A030~ o6-
ny4eHHR, B~XOAR Ha HaChl~eHHe B o6naCTH 6onbWHX 3Ha4eHH~ A03. 
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PHc.4. 3aBHCHMOCTb paAHaQHOHHoro ynpoqHeHHH LiF oT Ao-
3bl o6nyqeHHH HOHaMH Xe - CJ , Ar I 46,3 M3B/ - /::,., 22Ne 
/26,9 M3B/ - ~. 
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PHc.S. 3aBHCHMOCTb PaAHa~HOHHoro yrrpoqHeHHH LiF, o6ny
qeHHoro HoHaMH Xe -0, Ar /46,3 M3B/- b., 22Ne 
/26,9 M3B/ -</, OT ,n;03bl rroBpe~eHHiL 

3aBHCHMOCTb npHpOCTa MHKPOTSepAOCTH OT A03~ AnR BCeX THnOB 
HOHOB npeACTaeneHa Ha pHc.4. B~AHO, 4TO npH OAHHaKoe~x A03ax 
o6ny4eHHR HaH60nbWH~ 3$$eKT paAHa4HOHHOrO ynp04HeHHR Ha6n~AaeT
CR AnR HOHOB Xe H HaHMeHbWH~ - AnR HOHOB Ne, 4To xapaKTepHo 
TaK*e H a cny4ae o6ny4eHHR MeTannoa/12/. KaK H3BeCTHo, noAo6-
HaR 3aBHCHMOCTb AnR MeTannoe o6DRCHReTCR pa3nH4HeM a eenH4HHe 
3HeprH~, nepeAaBaeMO~ npH ynpyroM paCCeRHHH HOHOB. no3TOMY 
Ha PHC.5 H3MeHeHHe MHKPOTBepAOCTH npeACTaeneHO KaK $YHK4HR 
eenH4HH~ Dn, paeHo~ D·Sn, rAe Sn - 3HeprHR, TepReMaR OAHHM 
HOHOM Ha ynpyrHe CTOnKHOBeHHR Ha BXOAe B MHWeHb /HCnOnb30BaHHe 
o6~enpHHRT~x eAHHH4 noepe*Aa~~e~ A03~ - cMe~eHH~ Ha aTOM a AaH
HOM cny4ae 3aTPYAHeHO TeM, 4TO HeH3BeCTH~ noporoe~e 3HeprHH 
o6pa3oeaHHR cMe~eHH~ AnR KOMnoHeHTOB KPHCTanna/. KaK BHAHO 
H3 PHCYHKa, B npeAenax T04HOCTH H3MepeHH~ MHKPOTB6PAOCTH H A0-
3~ o6ny4eHHR, CTeneHb paAHa4HOHHOrO ynp04HeHHR npaKTH4eCKH 

8 

OAHHaKOBa AnR BCeX HOHOB npH paBHbiX A03ax noepe*AeHH~. 3TO ro
BOPHT 0 TOM, 4TO H3MeHeHHe MexaHH4eCKHX CBO~CTB liF o6ycnoene
HO paAHa4HOHH~MH Ae$eKTaMH, o6pa3y~~HMHCR a pe3ynbTaTe ynpyrHx 
CTOnKHOBeHH~. 06pa30BaHHe *6 46HTPOB OKpaCKH He BnHReT 3aMeT
HO Ha MHKPOTB6PAOCTb KpHCTannoe. 

4. BbiBOJlbl 

1. Ha npHMepe HccneAoBaHH~ KPHcTannoe LiF, o6ny4eHH~x Bbrco
K03HepreTH4H~MH TR*en~MH HOHaMH Xe, Ar, Ne, 04eHeHo OTHOCHTenb
Hoe BnHRHHe HOHH3a4HOHH~X H RAePHbiX noTepb 3HeprHH Ha Ae$eKTo
o6pa30BaHHe B MOHOKPHCTannax mrK. 

2. ~ccneAoBaHa KHHeTHKa HaKonneHHR F1 H F2 4eHTpoe c A030H 
o6ny4eHHR. noKa3aHo, 4TO KOH46HTpa4HR T04e4H~X Ae$eKTOB onpe
AenReTCR nonH~MH noTepRMH 3HeprHH Ha HOHH3a4H~. 3Ha4HTenbH~e 
OTnH4HR B KOH4eHTPa4HRX 4eHTPOB OKpaCKH AnR pa3nH4H~X HOHOB, 
Ha4HHaR C HeKOTOPO~ A03~ o6ny4eHHR, 06DRCHR~TCR nepeKp~THeM 
TpeKoe 4aCTH4 npH 6onbwHx A03ax. 

3. noKa3aHO, 4TO H3M6H6HHe MexaHH4eCKHX CBOHCTB o6ny4eHH~X 
KPHCTannos LIF /yeenH4eHHe MHKPOTBePAOCTH c Aoao~ o6ny4eHHR/ 
CBR3aHO, 8 OCHOBHOM, C noTepRMH 3HeprHH Ha ynpyrHe COYAapeHHR 
C aTOMaMH KPHCTanna, XOTR OTHOCHTenbHaR AOnR noTepb 3HeprHH 
HOHaMH no 3TOMY KaHany COCTaBnReT MeHee 1%. 
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PyKonHCb nocTynHna a H3AaTenbCKH~ OTAen 
14 H~nR 1988 roAa. 

AHAhlK A.ID. H AP· 14-88-535 
BnHHHHe HOHH3ai.J;HOHHbiX H HgepHbiX noTepb 3HeprHH 
TH~enbm HOHOB Ha ge~eKTOOOpa30BaHHe B KpHCTannax 
LiF 

H3yqeH~ cneKTp~ norno~eHHH H MexaHHqecKHe CBOHCTBa KpH
CTannoB LiF, oonyqeHH~ HOHaMH 136Xe /118 M3B/, Ar /225, 
46,3 M3B/, 22Ne /112,5 M3B/,22 Ne /26,9 M3B/ B HHTepBane 
A03 1010-1014 cM-2 • IToKa3aHo, qTo qHcno o6pa3oBaBmHXCH 

aHHOHHbiX BaKaHCHH onpegenHeTCH nonHbiMH HOHH3ai.J;HOHHbiMH noTe 
PHMH TH~e~X HOHOB. Ha6mogaeMbie pa3nHqHH B A030Bb!X 3aBHCH
MOCTHX KOHI.J;eHTpai.J;HH ToqeqHbJX ge~eKTOB AnH HOHOB Xe, Ar, 
Ne, HaqHHaH c HeKoTopoft A03bi o6nyqeHHH, Mo~eT ob!Th o6'hHC
HeHo nepeKpbiTHeM TpeKOB HOHOB • H3MeHeHHe MeXaHHqeCKHX 

CBOHCTB LiF onpegenHeTCH pagHau;HoHHb~H ge~eKTaMH, o6pago
BaHHbiMH B pegynhTaTe ynpyrHX CTOnKHOBeHHH OOMOapgHpyro~HX 

HOHOB C aTOMaMH KpHCTanna. 

PaooTa BwnonHeHa B ITa6opaTOpHH HgepHbiX peaKI.J;HH mum. 
llpenpHHT 06'be,IUIHeHHoro HHCTHTyTa anepHbiX HCCne.o;OBaHHH. ,lly6Ha 1988 
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