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1. !>BE.IlEH~E 

B Te4eH~e pHAa neT B na50paTopHH HAepH~X peaK~~H OHH~ nOMHMO 
TpaAH~~OHH~X npHKnaAH~X HccneAOBaHHH Ha YCKopHTenHX T~~en~x 
HOHOB ycnewHo pa3B~Ba~Tc~ pa50T~ no paAHa~HOHHOMY MaTepHanOBe
AeHH~ /CM., HanpHMep, 11.23//. YCKopHTenH HU-100, Y-200, Y-300 
~ y-400 npeAcTaBnH~T An~ TaKHX HccneAoBaHHH yHHKanbH~e B03MO~
HOCTH. OHH n03Bon~~T nonY4aTb npaKTH4eCKH MOH03HepreTH4ecKHe 
nY4KH YCKopeHH~x T~~en~x HOHOB C 3Hepr~~MH OT HeCKonbKHX Ae
CHTKOB AO COTeH M3B npH HHTeHCHBHOCT~X nop~AKa 10 12 _10 13 HOHOB/C. 

TH~en~e HOH~ 05naAa~T B~COKOH nOBpe~Aa~eH cnoco5HOCTb~, 
a TaK~e 60nee *eCTKHM cneKTpOM 3HeprHH nepBH4HO B~5HT~X aTOMOB 
no cpaBHeHH~ C nerKHMH 3ap~*eHH~MH 4acTH~aMH. An~ cpaBHeH~~ 
npHBeAeM ce4eH~H 05pa30BaHH~ paAHa4HOHH~X Ae~eKTOB HOHaMH Kce
HOHa, aprOHa, HeOHa C 3HeprH~MH 1 M3B/HYKnoH H HeHTpoHaMH 
C 3HeprHeH 2 M3B B HHKene, KOTop~e COCTaBn~~T COOTBeTCTBeHHO: 
1,1.10-16,1,8.10-17,6,9-10-18 H 7,9.10-22 CMell4./aT. HOH(HeHT
POH). H3 npHBeAeHH~x AaHH~X BHAHO, 4TO Hcnonb30BaHHe nY4KOB T~

*enblx HOHOB n03Bon~eT CYll4eCTBeHHo COKpaT~Tb npogon~HTenbHocTb 
3KcnepHMeHToB no H3Y4eHH~ cBoHcTB MaTepHanoB, o5nY4eHH~x AO 
BblCOKHX YPoBHeH paAHa~HOHHbIX nOBpe~AeHHH, no cpaBHeHH~ C peaK
TOPHblM 05nY4eHHeM. 

Ba~H~M npeHMYll4eCTBOM T~~enblX HOHOB nepeA HeHTpoHaMH ~Bn~eTC~ 
TO, 4TO HccneAoBaH~~ MO*HO npOBOAHTb npH 3HeprH~X HOHOB HH~e 

KynoHoBcKoro 6apbepa, He B~3~Ba~ aKTHBa~HH 05nY4eHH~X 05pa3~OB, 
B TO ~e BpeM~ ~ npH 3HeprH~X HOHOB Bblwe KynoHoBCKoro 5apbepa 
aKTHBa4HH 05pa3~oB OKa3b1BaeTC~ ManOH no cpaBHeHH~ C aKTHBa~HeH, 
B~3b1BaeMOH COOTBeTcTBy~HM nOTOKOM HeHTpOHOB. 

npH 3TOM, B OTnH4He OT peaKTopHblX Hcn~TaHHH, 3KcnepHMeHTbI Ha 
yCKoPHTen~x MO~HO npOBOAHTb HenocpeACTBeHHO Ha nY4Kax 4aCT~~ 
B ycnoBHHX HaAe~Horo KOHTpon~ napaMeTpOB 05nY4eHH~, ycnewHo HMH
THpyH paAHa~HOHHble B03AeHCTBH~ HeHTpOHOB. 

Heo6xOAHMO OTMeTHTb, 4TO npOBeAeHHe 3KcnepHMeHTOB Ha nY4Kax 
T~~enblX ~OHOB C ~enb~ H3Y4eHH~ paAHa~HOHHblX HapyweHHH B MaTepHa
nax H nocneAy~ero cpaBHeHtsrL.\2A{t'll!fP~Wff!Jl~;.AaHHblX C aHano
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r~4H~M~ HeHTpOHH~M~ BOaAeHCTB~RM~ CTanK~BaeTCR C onpeAeneHH~M~ 
aaTpYAHeH~RM~, ~a KOTOp~X B~Aen~M Ha~6onee cy~ecTBeHH~e. 

80-nepB~X, B~COKaR ~HTeHC~BHOCTb ~ nnOTHOCTb paA~a~~OHH~X 
nOBpemAeH~H, Ha HeCKOnbKO nopRAKOB npeB~Wa~~X ~HTeHC~BHOCTb 
~ nnOTHOCTb nOBpe~eH~H np~ 06nY4eH~~ HeHTPOHaM~, MOmeT aHa4~
TenbHO CKaaaTbCR Ha peaynbTaTaX ~CCneAOBaH~H, B oc06eHHocT~ np~ 
B~RBneH~~ TeX 3~eKTOB, KOTOp~e Hen~HeHHO aaB~CRT OT KOH~eHTpa
~~~ o6paSy~~xCR paA~a~~OHH~X Ae~eKTOB. a cneAOBaTenbHO.~ OT ~H
TeHC~BHOCT~ 06nY4eH~R. 

BO-BTOP~X, sapRmeHH~e 4aCT~~~, B TOM 4~cne ~ TRmen~e HOH~, 
np~ npoxo~eH~~ 4epea ~ccneAye~H o6paae~ sHa4~TenbHY~ Aon~ 
CBoeH 3Hepr~~ Inp~MepHQ 70-80%1 TepR~T Ha Boa6y~eH~e 3neKTpOH
HOH nOAC~CTe~, B TO BpeMR KaK HeHTpOH~ C 3neKTpOHaM~ He Bsa~MO
AeHCTBY~T. H TonbKO B~~~T~e ~M~ B CTonKHOBeH~RX aTOM~ peweTK~ 
MorYT coaAaBaTb KaCKaA~ CM~eH~H ~ Bsa~MOAeHCTBOBaTb C 3neKTpo
HaM~. TaKHM 06pasoM, ~MeeTCR cy~ecTBeHHoe ~ TPYAHO Y4~T~BaeMoe 
paan~4He B paA~a~~OHHOM BoaAeHCTB~~ Ha MaTep~an~ TRmen~x ~OHOB 
~ HeHTpOHOB. 

8-TpeTbHX, npo6er TRmen~x ~OHOB B TBepA~x Tenax COCTaBnReT 
Bcero HeCKonbKO AeCRTKOB M~KpOMeTpOB, 4TO B~a~BaeT He06xOA~MOCTb 
np~MeHeH~R o6paa~OB C Ton~~HaM~. cpaBH~MWM~ C np06eroM ~OHOB. 
KpOMe Toro, Ae~eKToo6paaOBaH~e TRmen~x HOHOB cy~ecTBeHHO HeOAHO
POAHO no ~X np06ery. 

HeCMOTpR Ha YKaaaHH~e pasn~4~R npo~eCCOB Ae~eKToo6paaOBaH~R 
OT HeHTpOHOB ~ sapRmeHH~X 4aCT~~, TRmenwe ~OH~ MorYT ~cnonbao
BaTbCR He TonbKO B 3Kcnep~MeHTax no ~sY4eH~~ Baa~MOAeHCTB~H TR
men~x sapRmeHHWX 4aCT~~ C paan~4H~M~ MaTepHanaM~, HO ~ B ~ccne
AOBaTenbCK~X pa60Tax no paAHa~~OHHOMY MaTep~anOBeAeH~ID C ~enb~ 
~M~Ta~HH paA~a~~OHH~X ~aMeHeH~H MexaH~4eCK~X CBOHCTB np~ peaKTOp
HOM 06nY4eH~~ C Y4eTOM Toro, 4TO Ka4eCTBeHHO, a B pRAe cnY4aeB 
~ Kon~4eCTBeHHO Bce BamH~e AnR npaKTH4eCKoro HcnonbsOBaHHR RBne
H~R, TaKHe KaK paA~a4HOHHoe pacnyxaHHe, ynpo4HeH~e, oxpyn4~BaH~e, 
nonaY4eCTb ~ APyrHe, B TOH ~nH OHOW Mepe Bocnpo~sBOARTCR np~ 06
nY4eH~~ MaTepHanOB TRmen~M~ ~OHaM~. np~ 3TOM Ha6n~AaeTcR Koppe
nR~~R AaHH~X no paA~a4~oHHoH CTOHKOCT~ MaTep~anOB np~ BoaAew
CTBHH TRmen~x ~OHOB ~ HeHTpoHoB, 4TO cnym~T OCHOBaH~eM AnR ~MH

Ta4~OHH~X 3Kcnep~MeHToB. 

nOMHMO npaKT~4eCK~X ~eneH ~M~Ta4~~ HaMeHeH~H cBoHcTB peaKTOp
H~X MaTep~anOB nOA AeHcTB~eM nOTOKOB HewTpoHoB np~ ~x Hcn~TaH~
RX Ha YCKop~TenRX TRmen~x ~OHOB cneAyeT HMeTb B BHAY ~ He06xoA~

MOCTb AeTanbH~X ~ccneAoBaH~w oco6eHHocTeH Ae~eKToo6paaoBaH~R, 
B~S~BaeMoro B03AeHCTBHeM TRmen~x sapRmeHH~X 4aCT~~ npH ~x npo
xomAeHH~ 4epes pasn~4H~e MaTep~an~, AnR pa3B~THR paA~a4~oHHoH 
~H3~KH TBepAoro Tena. 

npHBeAeHH~e B~we coo6pameH~R 06ocHoB~Ba~T BamHOCTb AanbHeHwe
ro paaBHTHR HccneAoBaHHH oco6eHHocTeH Ae~eKToo6paaoBaH~R ~ v,3Me
HeHHA MexaHH4eCKHX H APyrHx CBOHCTB MaTep~anOB no~ AeHcTB~eM 
nY4KOB TR}Ken~X HOHOB BblCOKOH 3Hepr~~ Ha YCKop~TenRX J1.ftP OH.ftH. 
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2. 	3KCnEPHMEHTAnbHME METOAHKH HCCnEA08AHHA MATEPHAJ10B 

HA nY4KAX T.ft.EJ1MX HOHOB 


A. 	 A~arHocTHKa nY4KOB TR*en~x ~OHOB 

3neMeHT~ C~CTeM~ AHarHOCT~K~ nY4Ka AonmH~ 06ecne4HBaTb HapR
AY C Henpep~BH~M ~aMepeHHeM nOTOKa 4aCTH~, nonaAa~HX Ha 06nY4a
eM~H 06pa3e4, e~e ~ KOHTponb aa OAHOpOAHOCTb~ o6nY4eHHR no nno
~aAH 06pas4a. 3TO B~a~BaeT Heo6xoAHMOCTb ~cnonb308aHHR AaT4~KOB, 
He HCKa}Ka~~X npOCTpaHCTBeHHoe pacnpeAeneHHe nOTOKa 4aCT~4 H cy~ 
~eCTBeHHO He HaMeHR~HX HCXOAHYID 3HeprH~ 60M6aPAHpY~HX 4aCTH4. 

8 HaCTOR~ee BpeMA B J1.ftp OH.ftH paspa60TaHo H HcnQnbayeTcR no
KaaaHHoe Ha p~c. 1 YCTPOHCTBO A~arHOCTHKH nY4KOB TR}Ken~X ~OHOB, 

t " r 

PHc.l. YCTpO~CTBO AnR AHarHOCTHKH rryqKa HOHOB. 

noaBonR~ee onpeAenRTb nOTOK 4aCT~4 H ~OPMY nY4Ka B npeAenax 
pa604eH 4aCTH 06paa4oB BO BpeMR HX Hcn~TaHHH nOA 06nY4eHHeM!14!. 
nY40K HOHOB 4epea KonnHMaTOp 1 IAnHHa 200 MM, AHaMeTp 30 MMI 
nonaAaeT Ha A~a~parMY Ha TyronnaBKoro MeT anna 2 Ic npRMoyronb
HOH npopeab~ 25x8 MM/, nOBepHYTY~ no OTHoweHH~ K nY4KY Ha 450 , 
no C8e4eH~~ KpaeB AHa~parM~, Ha6n~AeHHe aa KOTOPOH npoBOAHTCR 
C nOMO~b~ TeneKaMepbl 3, onpeAenReTCR $opMa ~ nonomeHHe nY4Ka 
OTHOCHTenbHO 4eHTpa A~a$parM~. Ha A~a$parMe 4 120x5 MMI KpenHTCR 
ceK4HoH~poBaHH~H MOHHTOP BTOPH4HOH 3neKTpoHHOH 3MHCCHH 5. Aanee 
4epes AHa~parMY 6 H ~HnHHAP ~apaAeR C OTKp~Ba~HMCR AHOM 7 ny
40K 4epea an~MHHHeBY~ ~onbry B~BOAHTCR Ha BoaAYx. 06pase4 8 
AnR MexaHH4eCKHX Hcn~TaHHH HaXOAHTCR Ha paCCTORHHH 4 CM OT B~
BOAHOH ~onbrH. 3a o6paa4oM HaXOA~TCR KBap4eBblH 3KpaH 9 H Tene
KaMepa 10, npHMeHR~aRCR AnR HHAHKa4HH nonaAaHHR nY4Ka Ha BC~ 
nn~aAb pa604eH 4aCTH o6pas4a. ~CTHpoBKa A~a$parM H nOnO}KeHHA 
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00pa3~a OTHOCHTenbHO HX ~eHTpa npOBOAHTCR C nOM~bID naaepa 11. 
~3MepHTenbH~M 3neMeHTOM yCTpo~cTBa RBnReTCR ceK~HoHHpoBaHH~~ 
MOHHTOP BTOPH4HO~ 3neKTpoHHO~ 3MHCCHH, B~nonHeHH~~ B BHAe ne
4aTHOH nnaT~ C npRMoyronbH~M OTBepCTHeM 25x8 MM, Ha KOTOPO~ 
pacnonomeH~ 10 anIDMHH~eB~X ~onbr WHPHHOH 2,5 MM H Ton~HHO~ 
6 MKM. 3TH ~nbrH - CeK~HH MOHHTOpa, pacnonomeHH~e TaKHM oopa
SOM, 4TO, 6YAY4H HSOnHpOBaHH~MH APyr OT APyra, COCTaBnnIDT KaK 
6~ CnnOWHYID ~onbry, nepeKp~BaR QTBepCTHe B nnaTe. 3TO HCKnID4aeT 
BOSMOmHOCTb HepaBHOMepHOrO 00nY4eHHR MHWeHeH aa C4eT paCCeRHHR 
HOHOB Ha ~OnbraX. CXeMa MOHHTOp~ npHBeAeHa B/14~ 

He OCTaHaBnHBaRCb Ha 60nee AeTanbHOM onHcaHHH MOHHTopa H pa
60T~ YCTPo~cTBa, YKameM nHwb, 4TO cYMMapHaR OTHOCHTenbHaR no
rpewHocTb npH onpeAeneHHH nonHoro nOTOKa 4aCTH~, npOXOAR~HX 

4epea 06pase~, no BenH4HHe TOKa 3MHCCHH paBHa ~1 

6. 	 YCTaHoBKH AnR MexaHH4eCKHX Hcn~TaHHH 


MaTepHanOB ~a nY4Kax TRmenwx HOHOB 


BblBOA nY4Ka HOHOB HS HOHonpOBOAa Ha BOSAYX 4epes paaAenHTenb
Hwe ~onbrH noaBonReT npOBOAHTb MexaHH4eCKHe HcnblTaHHR oopaa~oB 
C nOMOUIbID 06~4H~X Hcn~TaTenbH~X YCTaHOBOK. nepBble HcnblTaHHR Ha 
AonrOBe4HOCTb H nonaY4eCTb 06pa3~oB H3 anIDMHHHR ocy~ecTBnRnHCb 
C nOMOUIbID p~4amH~X YCTaHOBOK co Cnef..\HanbH~MH ~HrypHblMH pbl4ara
MH, 00ecne4HBalOOlHMH nOAAepmaHHe nOCTORHHoro HanpRmeHHR B Te4e
HHe Bcero 3KcnepHMeHTa no paCTRmeHHID 06pasf..\a /11 BnnOTb AO pa3
p~Ba. ~sMepeHHe Ae~OpMaf..\HH oopaaf..\a co BpeMeHeM npOBOAHnOCb HH
AYKf..\HOHH~M AaT4HKOM C T04HOCTbID npHMepHO 1 MKM/2/. 

B pa60Tax 18-131 onHcaHa HcnblTaTenbHaR MaWHHa AnR perHCTpa~HH 
KPHB~X aKTHBHoro Ae~pMHpOBaHHR HcnblT~BaeM~X 06pa3~oB H KPHBblX 
penaKca~HH HanpRmeHH~ npH 06nY4eHHH 00pa3~OB TRmen~MH HOHaMH. 
3aMeTHM, 4TO npHMeHeHHe cpaBHHTenbHO npOCT~x YCTaHOBOK 11,2.8-13/ 

n03BonHno nonY4HTb BamHble 3KcnepHMeHTanbHble peaynbTaT~, OAHaKO 
B nocneAHee BpeMR AnR HaY4eHHR MexaHH4eCKHX CBO~CTB MaTepHanOB 
Ha nY4Kax TRmen~x HOHOB paapa60TaHa 60nee cOBepweHHaR MeTOAHKa, 
a HMeHHO: Ha YCKopHTene Y-400 nRP YCTaHOBneHa HcnblTaTenbHaR 
MaWHHa ~HCTPOH-1121, noaBonRlOOIaR Ae~opMHpOBaTb HcnblTbiBaeMbie 06
pasf..\~ KaK C saAaHHo~ nOCTORHHO~ CKOPOCTbID (OT 0,05 MM/MHH H BbI
we), TaK H B pemHMax nonaY4eCTH HnH nporpaMMHpOBaHHoro Harpyme
HHRIS/. KOHCTPYK~HR CTaHAapTHbiX saXBaTOB 00pa3~oB K MaWHHe 
~HCTPOH HSMeHeHa TaKHM 06paaoM, 4TOO~ MomHO o~no Obi ocy~ecTBnRTb 
HarpeB 06pa3~oB sneKTpH4eCKHM TOKOM, 4TO AaeT B03MomHOCTb KOH
TponHpOBaTb TeMnepaTYPY 00pa3~a BO BpeMR npOBeAeHHR HaMepeHHH. 
TeMnepaTypa 06paa~a onpeAenReTCR CTaHAapTHbiM oopaaoM: C nOMOUIbID 
TepMonapbl, npHKpenneHHo~ TOKonpOBOAR~HM KneeM K HHmHe~ nonaTKe 
06pa3~a. nonY4aeM~e B XOAe 3KcnepHMeHTa AaHHble 0 3Ha4eHHRX Ha
rpY3KH Ha oopaae~, ero Ae~opMa~HH H TeMnepaTypbl, HHTeHCHBHOCTH 
nY4Ka perHCTpHPYDTCR MHorOKaHanbHblM caMonHc~eM H nepeAaIDTCR 4e
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pea npeoopaaoBaTenb aHanor-KOA Ha MHKponpOf..\eccop, noaBonRIOOIH~ 
HaKannHBaTb H oopa6aTbiBaTb HH~opMa~HID. BoaMomHOCTH MHKponpo~ec
copa c~eCTBeHHO paCWHpeHbI aa C4eT CBRaH ero C 3BM TPA-II/40. 
KOHTponb napaMeTpOB nYYKa ocy~ecTBnReTCR C nOMO~bID onHcaHHO~ BbI
we 	 CHCTeMbl AHarHocTHKH /14/. AaHHbie 0 pacnpeAeneHHH HHTeHCHBHO
CTH 4acTH~ B nY4Ke BblBOARTCR B BHAe rHcTorpaMM Ha AHcnne~ MHKPO
npo~eccopa. OCHOBHO~ 3aAa4e~ paapa60TaHHO~ MeToAHKH Ha OCHOBe 
MaWHHbI MHCTPOH RBnReTCR B~nonHeHHe 3KcnepHMeHTOB HenocpeAcTBeH
HO 	 Ha nY4Kax TRmen~x HOHOB B pemHMe OH-l1;;1~H. HapRAY C peweHHeM 
3TO~ OCHOBHO~ aSAa4H HMelOOleecR OOOPYAOBaHHe noaBonReT TaKme Hay
4aTb RBneHHR paAHa~HoHHoro ynp04HeHHR H oxpyn4HBaHHR MaTepHanOB 
nocne npeABapHTenbHoro 00nY4eHHR HX TRmen~MH HOHaMH /B pemHMe 
O~(jl-na':;;H/. npH :nOM 00nY4eHHe 00pa3f..\OB MomHo npOH:;3BoAHTb npRMO 
B aaXBaTax MaWHHbI MHCTPOH, 4TO noaBonReT Ha4HHaTb Hcn~TaHHe Ma
TepHana cpaay nocne OKOH4aHHR 06nY4eHHR 13/. 

3. 	 ~CCnE~OBAH~E BnMRHMR 06nY4EH~R TRIEnWMM MOHAHM 

BbICOKO~ 3HEpr~M HA AonrOBE4HOCTb 06PA3UOB An~H~HMR 


MccneAOBaHHR npOBOAHnHCb Ha ~HKnOTpOHe Y-300 n~p OM~~ Ill. 
MOHbl 12C BblBoAHnHcb Ha HOHonpoBoAa 4epea anIDMHHHeBYID (jlonbry 
Ton~HHO':;; 20 MKM, nocne npoxomAeHHR (jlonbrH OHH HMenH 3HeprHID 
OKono 80 M3B. Oopasef..\ saKpennRnCR B samHMax p~4amHoro YCTPOH
CTBa, 06ecne4HBalOOlero nOCTORHHoe paCTRrHBalOOlee HanpRmeHHe B 00
pas~e B Te4eHHe onbiTa. OCb pbl4ara 6b1na CBRaaHa C OCbD nOTeH~HO
MeTpa, 4TO noaBonRno perHCTpHpOBaTb KPHBYID nonaY4eCTH 06paa~a. 
TeMnepaTypa oopaaf..\a KOHTponHpOBanaCb TepMonapoH. 

Oopas~bl 6b1nH HsrOTOBneHbl Ha anIDMHHHeBO~ (jlonbrH /99,99%/ Ton
~HHO~ OT 20 AO 40 MKM H HMenH (jlOPMY ABO~HblX nonaTOK C AnHHo~ 
pa604e~ 4aCTH 22 H WHPHHO~ 4 MKM. MccneAoBanHCb ABa THna 06paa
f..\OB:ynp04HeHHble npOKaTKO~ H OTOmmeHHble Ha BoaAyxe npH TeMnepaTY
pe 4000C B Te4eHHe 4aca. norpeWHOCTb B onpeAeneHHH OTHOCHTenbHOH 
Ae(jlopMa~HH oopas~OB COCTaBnRna 0,01%. TeMnepaTypa 06nY4aeM~x 
06pas~oB KOHTponHpOBanaCb C T04HOCTbID +100C. 

3KcnepHMeHTbI BKnID4anH B ce6R H3MepeHHR AonroBe4HocTH, OTHOCH
TenbHoH Ae(jlopMa~HH Ha YCTaHoBHBwe~cR CTaAHH nonaY4eCTH H CKOPO
CTH n!=>nSY4ecTH oea 00nY4eHHR (T, 8E.,;) H nOA 06nY4eHHeM (T j , 

& j' ( j ). Bo BpeMR 00nY4eHHR Il( j H E j onpeAenRnHCb cneAYIOOIHM 
06pasoM. 06paae~ HarpymancR 6ea 06nY4eHHR H B HarpymeHHoM COCTOR
HHH nOABepranCR 06nY4eHHD. 6blno 06HapymeHo, 4TO 06ny4eHHe pesKO 
YCKopReT npo~ecc nonsY4eCTH, TaK 4TO KpHBaR paAHa~HOHHOH nonay
4eCTH HMeeT aHa4HTenbHO 60nbWH~ HaKnOH, 4eM 6es 06nY4eHHR. EcnH 
06nY4eHHe npeKpaTHTb, TO CKOPOCTb nonsY4eCTH BHOBb YMeHbwaeTCR 
AO HCXOAHO':;; BenH4HHbl, KaK 3TO cxeMaTH4HO nOKaaaHO Ha PHc.2. EcnH 
06paae~ B~AepmHBaeTcR nOA 06nY4eHHeM AO paapyweHHR, TO KpHBaR 
nonsY4eCTH AaeT BoaMomHOCTb onpeAenHTb H paAHa~HOHHYID AonrOBe4
HOCTb. HeCMOTpR Ha TO, 4TO B 3THX 3KcnepHMeHTax perHCTpa~HR Be
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Ha SenH4HHY ~ej H SaTeM nOCTeneHH~~ B~XOA Ha Y4aCTOK YCTaHOBHB
We~CR CKOPOCTH nOnSY4eCTH. npH S~Kn~4eHHH 06nY4eHHR Ha6n~AaeTCR 
nnaSHoe YMeHbWeHHe CKOPOCTH nOnSY4eCTH BnnOTb AO HCXOAHO~. 

OAHO~ HS np06neM, KOTop~e peWanHCb B/2/, 6~no B~RCHeHHe CBRSH 
Me*AY CKOPOCTb~ YCTaHOBHBWeHCR paAHa~HOHHO~ nOnSY4eCTH e. H pa
AHa~HOHHOH AonrOBe4HOCTb~ 7j. HSBeC!HO, 4TO AnR HCn~TaHHd 6es 
06nY4eHHR HMeeT MeCTO COOTHOWeHHe rr '" const = B. On~T~, OnHCaH
Hble B 11,21 , nOKaSanH, 'HO H B CnY4ae HCn~TaHHH nOA 06nY4eHHeM 
CnpaBeAnHBO aHaflOrH4HOe COOTHoweHHe: 

T j 	 . (: j const = B j • /4/ 

60nee TOrO, OKaSanOCb, 4TO BenH4HHbI B H Bj 6nHSKH APyr K APyry. 
nOnY4eHHblH pesynbTaT nOKaS~BaeT, 4TO MemAY npO~eccaMH Ae$op

MHpOBaHHR H paspyweHHR H B ycnoBHRx 06nY4eHHR Ha6n~AaeTCR TeCHaR 
sSaHMOcBRSb. Bonpoc 0 BOSMOmHOH HH"epnpeTa~HH TaKOH SaKOHOMep
110CTH, nO-SHAHMOMY, cneAyeT c4HTaTt, OTKPblTbIM, TaK KaK saKOH4eH
HOH H 06~enpHHRTOH TeopHH paAHa~HOHHOH nOnSY4ecTH, H TeM 60nee 
paAHa~HOHHOrO pasPyweHHR, nOKa He cy~ecTByeT. 

OCTaHOSHMCR Tenepb Ha pesynbTaTax HSY4eHHR $YHK~HOHanbHOH 
saBHCHMOCTH CKOPOCTH paAHa4HOHHOH nonSY4eCTH OT HanpRmeHHR ;j 
nonY4eHHOH B/2/. B 3TOH pa60Te Ha OCHOBe aHanHsa 3KcnepHMeHTanb
H~X AaHH~X 6~no YCTaHOBneHO, 4TO npH HanpRmeHHRX 60nbwe npeAena 
TeKY4eCTH saBHCHMOCTb ;j~) MomeT 6~Tb npeACTasneHa B BHAe 

n 

f j - (0' - 0' i ) /5/ 


rAe O'i - BHyTpeHHee HanpRmeHHe, 6nHsKoe no BenH4HHe K HanpRmeHH~ 
npeAena TeKY4ecTH, n - nOKasaTenb CTeneHH (n ~ 3), saBHcR~HH OT 
HcxOAHoro COCTORHHR MaTepHana. OTMeTHM, 4TO nOA06HaR saBHCHMOCTb 
cnpaBeAnHBa H AnR HcnblTaHHH Ha nonSY4eCTb 6es 06nY4eHHR npH TeM
nepaTypax Bblwe 0,5 Tnn. 3TO AaeT BOSMomHOCTb npeAnonomHTb, 4TO 
Ha npo~ecc nnaCTH4eCKOH Ae$opMa4HH nOA 06nY4eHHeM OKaS~BaeT 
BnHRHHe nOKanbH~H pasorpeB MaTepHana BAonb TpaeKTopHH HOHOB sa 
C4eT HOHHsa4HOHH~X nOTepb 3HeprH~. 

B pa60Tax 113,16/HS AaHH~X 3KcnepHMeHTOB no penaKca~HH HanpR
meHHH S xonOAHOAe$opMHpOBaHHOM an~MHHHH, o6nY4aeMoM HOHaMH yr
nepOAa, nonY4eH~ SHa4eHHR CKOPOCTH paAHa~HoHHoH nonSY4eCT~ B HH
TepBane HanpRmeHHH 0,2 0,9 npeAena TeKY4eCT~. 6~no YCTaHOBne
HO, 4TO npH TaKHX HanpRmeHHRX CKOPOCTb paAHa~~oHHoH nonSY4eCT~ 
nHHeHHO SaBHCHT OT HanpRmeHHR. ConOCTaBneHHe KPMB~X paAHa~HOH
HOH penaKca~HH HanpRmeHHH o6pas~oB, o6nY4aeMblx S pem~Max Henpe
PblBHoro H ~~KnH4eCKOro AeHcTBHR /4acToTa 0,12 r4, rny6MHa MOAY
nR4HM 50%/ nY4Ka, nOKasano, 4TO B ycnoBHRX 4HKnHpOBaHMR CKOPOCTb 
paAHa4HoHHoH nonSY4eCTH YBenM4HBaeTCR npaKTM4eCKH B 2 pas a 
/pHc.4/. YBenH4eHHe CKOPOCTH nonSY4eCTH npH 4HKnHpoBaHMH MomeT 
6~Tb o6bRcHeHo AHHaMH4ecKHM npe$epeHcoM T04e4H~X Ae$eKToB, TaK 
KaK nepHoA ~HKnHpoBaHHR cpaBHHM C xapaKTepHblM BpeMeHeM npe~epeH
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PHC. 4. 3aSHCHl>lOCTb CKOPOCTH 
t., paAHa~HoHHoH non3y~ecTH. OTHe

·1 

(~) 
ceHHOH K CKOPOCTH Ae~eKToo5pa

30saHHfI,OT rrpHnOJKeHHOT'O HarrpfI 

JKeHHfI:. - o5ny~eHHe rroe TOflH
~ 

HbIM epeAHHM TOKOM HOHOS. 

MOAynHposaHHoe o5ny~eHHe.
b 

'; 

ca l161 • nonY4eHHblH pesynbTaT 
2 CBMAeTenbcTByeT 0 nepcneKTHB

HOCTH pa60T no MSY4eHH~ nOBeAe
HHR MaTepManOB B ycnoBHRx Heo 20 'to Nn.. 
CTa4HOHapHoro 06nY4eHMR Ha 
nY4Kax TRmenblX HOHOB. CneAyeT 
OTMeTHTb, 4TO MccneAOBaHHe 
CBOHCTB MaTepHanOB, HaxoAR~HX

CR nOA HarpYSKOH npM HeCTa~MOHapHOM 06nY4eHHH, npeACTaBnReT 
OC06blH HHTepec, BbISBaHH~H BeA~HMHCR pa60TaM~ no COSAaHH~ Tep
MORAepHoro peaKTopa-TOKaMaKa, pa60Ta~ero B nepMOAH4eCKOM pe
mHMe 1241 

5. 	PE3YnbTAT~ HCCnE~OBAHHA PA~HAUHOHHOrO Ynp04HEHH~ 


METAllllOB H cnllABOB HA flY4KAX BbiCOK03HEPrETH4HbiX 

T~lKEnbiX HOHOB 


npOBOAMMble B ll~P OH~H ~ccneAOBaHHR paAHa4HOHHo-cT~MynHpoBaH
Horo MSMeHeHMR MexaHH4eCKHX CBOHCTB MaTepHanOB BKn~4a~T M pa60TbI 
no Hsy4eHH~ paAMa4MOHHoro ynp04HeHHR MeTannOB H cnnaBOB. ~R 
3Toro HcnonbsyeTcR YCT aHOBKa HHCTPOH, a T aKme T aKoH TpaAH4HoHHblH 
MeToA, KaK MSMepeHHe MHKpOTBepAOCTM. 

B 1151 HSY4anHcb npo4HocTHbie CBoHcTBa HMKenR. 06nY4eHHoro 
MOHaMM HeOHa C 3HeprHeH 230 M3B. 06pas4bl, HaxOAR~HeCR B saXBa
Tax YCTaHOBKH HHCTPOH, 06nY4anHCb BblBeAeHH~M Ha BOSAYX nY4KOM. 
Cpasy nocne o6ny4eHMR npOBOAHnOCb Ae$opMMpOBaHHe 06paS4a H 04e
HMBanaCb BenM4HHa paAMa4MOHHoro ynpo4HeHMR no YBenM4eHM~ ycnoB
Horo npeAena TeKy4ecTM 0'02' HSMeHeHMe npeAena TeKY4eCTH &702 
B saBHCMMOCTM OT AOSbI nOBPemAeHMH npeACTaBneHo Ha pHc.5, Ha KO
TOPOM TaKme npHBeAeHbI aHanorM4Hble AaHHble, nony4eHHble npM o6ny
4eHMM nerKHMM MOHaMH M HeHTpOHaMH. Ha6n~AaeMoe Ka4eCTBeHHoe 
cornaCHe MemAY saBHCMMOCTRMH &7 02 OT AOS~ nOBpemAeHHH CBMAeTenb
cTByeT 0 BOSMomHOCTH MMMTa4HoHHbiX 3KcnepHMeHTOB. 3aBMCMMOCTb 
paAHa4HOHHoro ynpo4HeHHR 4HCTblX MeTannoB /HMKenR M BaHaAMR/ OT 
MaCCbI M 3HeprHM 60M6aPAHpY~HX MOHOB B MHTepBane AOSbI nOBpemAe
HMH 10-5 - 1 cMeUl./aT, nonY4eHa B 117/, nOKasaHo, 4TO Ha6n~AaeMoe 
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PHC. 5. 3aBHCHMOCTb H3MeHeHHH 
ycnoBHoro npeAena TeKyqeCTH( At:ioal,£I 	 HHKenR OT A03bl lIOBpelK,IJ;eHHii: 

o 	 ~ H 0 - oonyqeHHe HeiiTpOHaMH". 
M.. 	 C sHeprHeii 15 MsB /pa3Hble 

sKcnepHMeHTaJIhHble AaHHble/, 
x - oonyqeHHe npOTOHaMH C SHep

lc 	 rHeii 16 MsB H • - HOliaMH Heo

.• 
• .• 

to' Ha 	 (8,5 H 11,5 MsB/Hy~no~). 

pa3nH4He B H3MeHeHHH MHKPO
TBepAOCTH B 06nY4eHH~X 06pa3

10'" .10" D~ ,. • Ar. ~ax HHKen~ H BaHaAHR npH OAH
HaKOBOM YPOBHe nOBpemAeHHH 

MomeT 6~Tb 06DRCHeHO pa3nH4HRMH B meCTKOCTH cneKTpOB nepBH4HO
Bbl6HT~X aTQMOB. 

MeToA H3MepeHHR MHKpOTBePAOCTH npHMeHRnCR TaKlKe AnR H3Y4eHI1R 
np04HOCTHbiX CBOHCTB MOAenbHblX CnnaBOB Ha OCHOBe BaHaAI1A npl1 
nocnepaAHa~110HHOM OTml1re 106nY4eHHe npOBOAHnOCb HOHaMH KceHOHa 
H K06anbTa C 3HeprHRMI1 1 M3B/HYKnoH, a TaKme 6blCTPblMH HeHTpoHa
1'111/. HaH60nee BamHblM pe3ynbTaTOM pa60Tbl /191 RBnReTCR 06Hapyme
HHe 3aBHCI1MOCTH paAHa~HoHHoro 11 paAHa~110HHO-OTmHrOBoro ynp04He
HI1R OT COCTaBa H CTPYKTYPHoro COCTORHI1R cnnaBOB. AeTanbHoe H3Y
4eHHe MexaHH4eCKI1X CBOHCTB cnnaBOB npH nocnepaAHa~HoHHoM OTmHre 
npeACTaBnReT 3Ha411TenbHblH I1HTepeC KaK AnR BbiACHeHI1R MexaHH3MOB 
Bnl1RHHR pa3nl14H~X npHMeceH Ha paAl1a~HOHHble 3~~eKTbl, TaK 11 C T04
KI1 3peHHR oT60pa HaH60nee nepcneKTHBHblX cnnaBOB C YMeHbweHHoH 
Benl14HHOH paAl1a~HOHHO-OTml1rOBOrO ynp04HeHHR AnR nocneAY~Hx 
3KCnepI1MeHTOB B peaKTopax. 

TeM caMbiM B YKa3aHHbiX pa60Tax 117,191 nOKa3aHa npHH~l1nHanbHaR 
B03MomHOCTb I1MI1Ta~I1H 113MeHeHI1H MexaHH4eCKHX CBO~CTB HI1KenR H Ba
HaAHR npH I1X 06nY4eHI1H HeHTpOHaMI1 nYTeM 06nY4eHHR TRmenblMH HOHa
MH AD TaKHX me A03 nOBpem,qeHI1H. MomHO nonaraTb, 4TO H Ha APyrl1x 
KOHCTPYK~HOHHblX MaTepHanax, Hcnonb3yeMbix B peaKTopOCTpoeHHH, 
nOA06HaR I1MI1Ta~HR OKameTCA B03MomHoH. 3TOT me B~BOA 6~n CAenaH 
npH 113Y4eHHI1 3~~eKTOB pacnyxaHI1R Ha aYCTeHHTHOH CTanl1 OX16H15M36 
B pa60Te /7/ , B KOTOPOH 6b1nl1 I1CCneAOBaHbI TeMnepaTYPHble 11 A030Bble 
3aBI1CHMOCTH pacnyxaHHR, a TaKme nOBeAeHHe KOH~eHTpa~I1H H cpeAHe
ro Al1aMeTpa BaKaHCI10HHblX H AHcnOKa~HOHHblX neTenb npH 06nY4eHHI1 
3TOH CTanl1 HOHaMI1 mene3a C 3Heprl1AMI1 12-13 M3B C HHTeHCHBHOCTb~ 
6.10 12 HOH/c npH TeMnepaTypax OT 400 AO 8000 C. A03b1 06nY4eHI1R 
COCTaBnAnl1 OT 20 AO 200 cMe~eHI1H/aTOM (CKOpOCTb C03AaHI1R CMe~e
HH~ COCTaBnAna 5. 10-3 cMe~eHH~/aTOM.C). B YKa3aHHoH pa60Te He 
06HapymeHo cy~ecTBeHHblx OTn11411~ B npOTeKaHHI1 npo~ecca paAHa
LlHOHHoro pacnyxaHHA, Bbl3b1BaeMOro 06nY4eHHeM TA)Ken~MH 110HaMI1, OT 
Toro, 4TO Ha6n~AanCA npH HeHTpOHHOM 06nY4eHI1H. Ha OCHOBe nony
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4eHH~x AaHHblX B pa60Te /71 CAenaH BbiBOA, 4TO Hcnonb30BaHHe TAme
nblx HOHOB AnA CpaBHI1TenbH~x I1cnblTaHHH MaTepHanOB Ha paAl1a~110H

Hoe pacnyxaHHe npaBOMepHO. 

6. 	 3nEKTPOHHO-MHKPOCKOnH4ECKOE HCCnEAOBAHHE 
06PA3UOB AJIOMHHH.s1, 06I1Y4EHHbiX T.s1JKEJlbIMH HOHAMH yrJlEPOAA 

nOMHMO H3Y4eHHR BnHRHI1l'4 06nY4eHHR TAmenblMH HOHaMI1 Ha naPa
MeTPbl KPI1BblX Ae~OPMHpoBaHHA. non3Y4eCTH H penaKcaLlHH HccneAye~ 
MblX MaTepl1anOB AnA nonY4eHHR HH~opMaLlHH 06 oc06eHHoCTAx paAHa
LlHOHHoro Ae~eKTop6pa30BaHHA nOA AeHcTBHeM TaKoro 06nY4eHHA He
06XO,qI1MbI H npAMbie HccneAOBaHI1R Ae~eKTHoH CTPYKTYPbl 3THX MaTepWa
nOB. 

npl1BeAeM 3Aecb pe3ynbTaTbi 3neKTpoHHO-MWKpocKonH4ecKl1x I1CCne
AOBaHHH Ha BbiCOKOBonbTHOM MHKpocKone JEM-IOOO Ae~eKTHoH CTPYKTY
PbI 06pa3~OB an~MHHI1A nocne HX 06nY4eHHA 110HaMH yrnepOAa /4/ • 06

HapymeHo B03HI1KHOBe
Hl1e HOBO~, He Ha6n~
AaBweHCA paHee B an~
MI1HI1I1, Ae~eKTHoH 

CTPYKTYPbI, npeACTaB
nA~eH C060H 06pa30
BaHI1A B BI1Ae npoAon
rOBaTbiX CTepmHeH 
ICM. pl1c.6/, 4TO Hano
MHHaeT BbiAeneHI1A HO
BOH ~a3bl. nOCKonbKY 
06HapYlKeHHbie 06nacTH 
Manbl, AnA onpeAeneHHA 
HX COCTaBa 6bln I1cnonb
30BaH MeTOA MI1KPO
MI1KpOAH~paK~I1I1, no
3BOnl1BWHH CAenaTb 
BbiBOA, 4TO CTeplKHe-

PHC. 6. MHKpo¢lOTorp alPHll 

Ae¢leKTHoH CTPYKTYPbl, 
B03HHKIlleii B aJIIOMHHHe

BOH ¢lOJIbre TOJIlI\HHOJ1 
250 MKM /a/ H 40 MKM 

, OOJIyqeHHOH HOHa
MH 12C C 3HeprHei'i. 

90 M3B AO A03l>1 
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B~e B~AeneHH~ npeACTaBn~~T co50~ Kap5HA an~MHHH~ - A14Cg. Bonpoc 
o TOM, 05paSOBanHCb nH 3TH B~AeneHH~ HenOCpeACTBeHHO B npo~ecce 
05nY4eHH~ HnH me B pesynbTaTe nocneAY~HX AH$$YSHOHHbIX npo~eCCOB. 
OCTaeTC~ OTKP~T~M H Tpe5yeT 50nee AeTanbH~X HccneAOBaHH~. 

flBneHH~ BblAeneHHl'I HOBblX $a3, nOAo5H~e o6HapymeHHbiM B anKlMH
HHH, MorYT HMeTb MeCT0 H B APyrHx MdTepHanaXj OTMeT~M, 4TO o6pa
30BaHHe nOAo6HbiX BbIAeneH~~ MomeT anHl'IT b I-f Ha MexaHH 4ec KHe CBO~

CTBa 06nY4eHH~X MaTepHanOB. 
3aKOHOMepHOCTH B03HHKHOBeHHR pa3nH4Horo poga B~AeneHH~ K3K 

HenocpeACTBeHHO 130 BpeM~ 06nY4eHHR, TaK H 13 pe3ynbTaTe nocneAY~
WHX AH$$YSHOHH~X npo~eCCOB 3acnymHBa~T AanbHe~wero HSY4eHHR 
C ~enb~ B~l'IcHeHHR OC06eHHOCTe~ npo~eCCOB paAHa~HOHHo-cTHMynHpo
BaHHO~ AH$$¥3HH,Hrpa~we~ BamHY~ ponb 13 ~BneHHRX cerpera~HH H paCT
BopeHH~ $as B TBepAblX paCTBopax H APyrHx cnomHblx coeAHHeHH~x. 

7. 	 Blll1f1HI1E 051lY4EHI111 TRlKEllblMI1 110HAMI1 HA ,!J,E$EKTHYIO CTPYKTYPY 
11 MEXAHI14ECKI1E CBO~CTBA KPI1CTAll1l0B 

npH HccneAOBaHHH oc06eHHOCTe~ Ae$eKTo06pasoBaHHR B TBepA~x 
Tenax nOMHMO H3Y4eHHR BamHblX B npaKTH4eCKOM OTHoweHHH MaTepHa
nOB He05xoAHMO TaKme npoBoAHTb AeTanbHoe HSY4eHHe pasnH4HbiX 
KpHCTannOB KaK HaH60nee HSY4eHH~X H npOCT~X CTPYKTYP C T04KH 
3peHHR HHTepnpeTa~HH nonY4aeMbiX pe3ynbTaTOB. 

npHMepoM nOA06HbiX HccneAoBaHHI~ MomeT cnymHTb pa60Ta 15/, B KO
TOPO~ H3Y4anocb Ae$eKT086pa30BaHHe npH 06nY4eHHH TRmen~MH HOHa
MH KpHcTannOB $TopHCToro nHTHR. Ha pHc.7 cxeMaTH4HO npeAcTaBneH 
pacKonoTbl~ no cnal:1HocTH 06pase~ LiF, nOABeprHYTbli1 Bosge~cTBH~ 

c,· PHc.7. CxeMa H3MeHeHHH B cTpoe

HHH KpHcTanna LiF, 06nyqeHHOrO 

HOHaMH 12C rrpH TeMrrepaType 

no~nO~KH 100 K: 1 - yqaCTKH 

KOH~eHcHpOBaHHOH rronHKpHCTarr

nH'leCKOH nneHKH, 2 - nepeXO~HaK 

06naCTb BOKpyr 06nyQeHHOH 30Hbl, 

3 30Ha HMnnaHTalv-m HOHOB, 

4 - pacrrpe~eneHHe F-L\eHTpoB, 

5 - pacnpe~eneHHe yrrpyrHx HarrpK

~eHHH, B BepxHeH H H~HeI1 QaCTKX 

"neCO'iHblX 'laCOB" HanpR~eHHR 

HMeIDT rrpoTHBorrono~Hbm 3HaK, 

o '{eM CBH~eTenbcTByeT HeO~HHaKOBaK ~e4>opMaL\HK ~HCnOKaL\HOHHbIX PO

geTOK /6/, 7 - pacrrpe~eneHHe cB06o~HblX KaTHOHHblX BaKaHcHH, 8 -
PRAhl BHHTOBblX /ropH30HTaTIbHHe nHHHH/ H KpaeBbIX /KOCbIe nHHHH/ 

AHCnOKaL\HH, B03HHKIDHX B pe3ynbTaTe nnaCTHQeCKOH ~e4>opMaL\HH 06~eMa 

KpHCTaTIna npH 60M6ap~HpOBKe HOHaMH. 
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HOHOB yrnepOAa C 3HeprHe~ 108 M3B. 06nY4eHHe TaKme npOBOAHnOCb 
HOHaMH KceHOHa H xpOMa An~ cpaBHeHH~ Ae$eKToo6pa30BaHHR npH 
Ael:1cTBHH pa3nH4HblMH HOHaMH. PaCKanblBaHHe KpHCTanna nocne 06ny
4eHH~ npoBogHnocb npHMepHO 4epe3 ~eHTp 06nY4eHHo~ 05nacTH, 3aTeM 
AenanHCb YKonbl HHAeHTopOM B pa3HbiX 4aCT~X 06pa3~a H npoBoAHnOCb 
XHMH4eCKoe TpaBneHHe gn~ BblRBneHHR BblXOAOB AHcnoKa~H~. Ha pHc.8 

PHC. 8. BH,IJ; JIOBepXHOCTH paCKona 06pa3L\a LiF, 
nepneH~HKynKpHo o6nYQeHHOH HOHaMH l:?(: / CM. pHC. 7/. 

llocne paCKaTIblBaHHH nODepXHOCTb npOTpaBneHa H3

6HpaTenbHbIM TpaBHTeneM, BbIRBnKIOm;HM BblXO,lJ;bJ Mcno

KaL\HH. 

npHBegeH BHA nOBepXHOCT~ paCKona o6pas~a, o6nY4eHHoro HOHaM~ 
yrnepOAa. I1ccnegoBaHHR MHKpoTBePAocTH, npoBegeH~e XHMH4eCKoro 
TpaBneHHR, a TaKme npHMeHeHHe cneKTpOCKon~4eCKHX H onTH4eCKHX 
MeTogoB 13 151 n03Bon~nH cgenaTb BbIBOA, 4TO H3MeHeHHR CTPYKTYPbl 
H CBO~CTB 06pas~a, nogBeprHyToro B03Ae~CTBH~ 06nY4eH~R T~menbl
MH HOHaMM, He orpaH~4HBa~TC~ TonbKO o6nacTb~ BHeApeHHR H OKa3~
Ba~TC~ AOCTaT04HO cnomHblMH, B 4aCTHOCTH,H3 o6nY4eHHO~ o6nacTH 
HMeeT MeCTO pacn~neH~e $Top~CToro nHTH~, BHYTPH 30H~ ~MnnaHTa
~~H HMe~TC~ CHnbH~e HapyweHHR, BKn~4a~ 3$~eKT~ paAHonH3a. YKa-
3aHH~e HSMeHeHH~ YAanOCb 3aperHCTpHpOBaTb cneKTpOMeTp~4eCKHMH 
MeTOAaMH no y6~BaHH~ F-ueHTpOB sa SOHO~ HMnnaHTa~HH. 

lt1ccneAoBaH~~ H3MeHeH~~ CTPYKTYPbl H CBO~CTB Kp~CTannOB B pe
synbTaTe 06nY4eHHR TRmenWM~ HOHaMH npoBOA~nHCb 13 pa60Te/15~ 
B KOTOpO~ ~SY4anHCb KpHCTann~ OKHCH ~HHKa, a TaKme B pa6o
Tax 120,21/, B KOTOP~X paCCMOTpeH~ HSMeHeHH~ KOHueHTpa~H~ onTH
4eCKHX ~eHTpOB nornoweHHR npH 06nY4eHHH KpHCTannoB anMasa. OT
MeTHM, 4TO H B 3THX pa60Tax o6HapymeH~ 3Ha4HTenbH~e HSMeHeHH~ 
MexaHH4eCKHX CBO~CTB H CTPYKTYP~ 3a SOHO~ OCTaHOBHBwHXCR HOHOB. 
nO-BHgHMOMY, Ha6n~gaeMWe 3a 30HO~ HMnnaHTa~HH H3MeHeHHR 06ycnoB
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neH~ MeXaHH4eCKHMH HanpR~eHHRMH, B03HHKa~HMH npH OOnY4eHHH, 
H npO~eCCaMH paAHa~HoHHo-cTHMynHPoBaHHoH AH$$Y3HH. 

8. 	3AKllI04EHJ.1E 

OnHcaHH~e B~we 3KcnepHMeHT~ H nonY4eHH~e B HHX pe3ynbTaT~ 
n03BonR~T CAenaTb B~BOA 0 nepcneKTHBHOCTH npoaeAeHHR AanbHeHwHx 
paooT no H3Y4eHH~ CTPYKTyp~ H MeX~HH4eCKHX caoHcTB pa3nH4H~X 
MaTepHanOB npH oonY4eHHH HX TR~en~MH HOHaMH. TaKHe HccneAOBa
HHR HeooxoAHM~ KaK AnR AanbHe~wero pa3BHTHR 06~Hx npeAcTaBneHH~ 
$H3HKH paAHa~HOHH~X nOBpe~AeHHH, TaK H AnR peweHHR 3aAa4, CBR
3aHH~X C HMHTa~HeH peaKTopHoro 06nY4eHHR. 
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~YHAaMeHTanbH~X ~H3H4eCKHX HCCneAOBaHHH 
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19. EiH~H3HKa 

Perenb B.P. H gp. 14-87-30 
HTorH H nepcneKTHBhl HCcnegoBaHHH 
Ha ycKopHTenHx nHP OHHH BnHHHHH BhlCOK09HepreTHqecKoro 
HOHHOro o6nyqeHHH Ha CTpyKTypy, ge~pMaqHOHHhle 
H npoqHOCTHhle CBOHCTBa MeTannOB H KpHCTannOB 

~aH o6sop 9KcnepHMeHTanbHNX pa6oT no PaAH~HOHHoMy Ma
TepaanoBegeHHID, npoBogHMNX B nHP OHHH Ha ycKOPHTenHx T~e
nh~ HOHOB, llpHBegeHO OUHCaHHe 9KCUepHMeHTanbHhlX MeTOgHK, 
U03BOnHID~X H3yqaTb CBOHCTBa pasnHqHhlX MaTepHanOB B ycno
BHHX o6nyqeHHH TKEenNMH HOHaMH, PaCCMOTpeHhl pesynbTaThl 
HCCnegoBaHHH CBOHCTB pHga KpHCTannOB, MeTannOB H CllnaBOB, 
o6nyqeHHhlX TKE€nhlMH HOHaMH C 9HeprHHMH OT ) go 10 M9B/HyK
nOH, 

Pa6oTa BhlnOnHeHa B na6opaTopHH HgepHNX peaK~HH OHHH. 
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The Results and Perspectives of the Investigations 
at the Accelerators in LNR of JINR High Energy Ion 
Irradiationof Influence on the Structure,Deformational 
and Solid Metals and Crystal Properties 

The review on radiation material test in LNR of JINR at 
heavy ion accelerators are given. The description of ex
perimental methods, which can permit to study different 
material properties at heavy ion irradiation is presented. 
The results on different crystals, metals and alloy in
vestigations, irradiated by ions with energies from 
I to 10 Mev/nucleon are considered. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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