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BBEI1EH~E 

.QaHHclFl pa6oTa, ttiJUeneHHafl e OCHOBMOM Hd onpeAencHHe K034H1»1
u..,eHTa norn~eHHR ynbTpaxonoAH~X He~TpoHOQ /YXH/ npH no~6apbep 


HOM OTpa~CH~~ OT nOBepXHOCTH MeAH, HMeer HenocpeAcTseHHoe O~ HO 


weH",e K npo6nCMe xpaHCHH.R YXH . 3Ta npo6n&'l.f) IAMeeT Gonce ~eH 


15-neTHO~ HCTOPHO H 3aKflQ~aeTCR e 3~)4~ TenbHUM Ie AeG~TKH pa3 

B HeKOTOpwx cnY4a~x l pacxo~eH~~ TeopeT H~eCKHX npeACKa3aH~~ 


H 3KcncpHMt!H Tanbf1b1X 3Ha4eHW~ AIlR epeMeH..., xpaHCI-'''1R YXH 8 3l1MKHY 


TWX o6DeHclX . H3 HeAaSHHX 0 530poa nO 3TO~ TeMe cneAYeT OTMe
H'lTb 1 1·". 3a nOCJ1CAHHe r OAbi HaMe TIo1.J1C JiI 3 cJMeTHblI1 nporpecc B "OHM


"'dH¥t..., OCHOOHbtX npH4HH nOTepb Hei1TpoHoB npH XpaHeHf.'!H, H cyuteCT
OeH HO ynenH4cHW caM'" apCMeHa YAep*GHHA 3a C4eT, HanpHMep, Q4HC1
KH n OICpXHOCTH MCAH~X H ~ Bap4eBWX cocyaoB HOHHOH 6OM6ap~pOB 
KOH / 4 / . rny6OKoro oxna*AeHM~ 6ep~nn~A'&/H Hcnonb30aaHHn HaMO
po~eHHWX KOHAeHCHpo8aHH~ X napos Ha noecpXHOCTH COCYA8 xpaHeHHn8~ 
OCtiOBHOH n pHI.4101HoM norepb Hei1TpoHoB c\.uHaeT c R ce~4ac lidrpes YXH 
AO TennOB~X 3Hepr ~H 3a C4eT Heynpyroro pacceAMH A Ha BOAOPOAO
cOAep.a~HX 3arpRJHeH~RX Ha noe cp xHoCfH H B nPHn08epxHOClHOM 
CJloe HaTCpltana c OCYAa . OAHaKO Ha Ao o n ...en'Tb, \HO n01<a He AOCTHr 
HyTO nonHoe cOOTBeTCTBHe Me*AY TeopHCH H 3KcnepHMeHTOH . 8 pa -
6~Te 41 3KcnepHMeHTanbH~H K03~~He~ nOTepb n O MeHbwe~ Mepe 
B S pa3 npcewwaeT pac~eTH~H /6e3 y~eTa BOAOPOAHWX 3arpR3 HeHHH/. 
6 pa60n~ I ~I nonYl.4eHHblr;1 a pC3ynb TaTc oxna)tl~eH\.1J1 GCt)l<1nnl1R AO 
6.5 K K034¢H",HCHT nO r n~eHH A YXH ~ 3·10 - np HHepHO 0 lto P l13 


npe9~waeT pae~eTH~~ A"~ 4~CTor o 6ep"nn~Rt a ~onyCKaeMaR a8TOp~


~~ bl 10% aTOMapHaA KOH4eHT pa ~HA DOAopOAa B nooepxHocTHOM cnoe 

6epHnn~R 06~RcHA eT . no HaWeH o4e H~e. nHWb 0AHY AecR~ 3KcncpH

Me~lTanbHOrO K03¢l¢1H4He;.rra nOTeplt HeHTpoH08. 8 pa60Te ,rAe xpa

HHn~Cb 8 6on_wOH COCYAe He~TpoHw npeAenbHo HH3KMX 3HeprH~ 

IS 2· 10-8 36/, 3KCnePM""eHTanbHwe ycno8HR TaKOBl.I , '" TO apeJolA 

xpaHCMM~ cna60 3aB~CH T OT K03~uHeHTa nOTepb Ha CTCHKax, TaK 

~TO lPYAHO CAenaTb 3aMno"4CHHe 0 ero BenH"4 HHe. 


3TH ~a~TW He CHHMa~T nOKa a03MO.HOCT" Toro, 4TO nOMHMO Harpe
ail Ha npH,...eCI'fOM BOAOpOAC HMeCTat H APyrt-te npHI.CHHb4 nOleph, He Om., .. 
CWBaeMW~ npOCToH leOpHeH, no KOTOPO~ 8b1~~CfiROT K03~uHeHT nO
Tepb npH OTpa_eHHH OT nOTeH~HanbHO~ cTeHKH, 06pa3yeM~1 8HYT 
peHHeH no,epXHOCTb~ COCYAa YAep~aHHR. 

8 caoe epeMR 6wr!o \.1CCl1eAOBaHO MHaro e03MO",HbI)( AOflon I1HTet1b
HWX MexaHM3MOB , Ac~cT8~e KOTOPWX Morna Ow c~nbHO YBenH~HTb no
TepH HCHTpOH08. CpeAH HHX npe_Ae Deero oTMeT~M ~YH~~MeHTat1~HWC. 
tie cBA3aHHwe C KOHKpeTHWM COCTOfu·u..,eM nOBepXl10CH1. B pa60Te 17 

1~i II(IIIiIoiI 1lIC1I'I"I 
IHPIU 1Ir~l!t.Jtl3lUU9 



BBOAHTCA ~eHOMeHonorH4eC KH AononH~TenbHaA nonpaBKa K BenH4HHC 
MHHMO~ 4aCT~ aMnn~TY~ pacceRH~A HeH TpOHO B B cpeAe HCXOAR ~3 
~ero npeAnO~'10)KeHMA . 4TO B TeopMH nor.no~eH""A ynb TpaXon OAI-ibiX 
HCHTPO HOB He a c e Y4feHo_ B l SI n peAnonaranOCb, lot TO C HeHlpOHOM 
MO*HO CBA3aTb Hepacr~~8a~~HCA BonHOBO~ naKeT. 4TO Aon~HO np~
BOAHTb K npO~KaHHO YXH B CTUHKY 3a C4 CT Tex nap4Hanbl~X BonH 
B naKeTe, 3Heprlo1A KOTOpblX BblWC rpuH~t4Hoi1 3Hepnu1 CTeHK .... _ 

ApyrMe npH4HH~ AonanH~TenbH~X nOTepb MoryT ~Tb C8A3aH~ , Ha
IlPIo1MCP, C Han.... IotHeH HHblX. KpOMe BOAopOAa , 3arpA3tiCHMH Ha nOBepx
HoeT.,., noscpxHOCTHbiX 80111-1 /9,10' . aKycn~\,feCJu"x /HH3K~aCTOTHbiX 
nO cpaeHeHHIIJ C ~HOHilM'" ~ I nOecpXHOCIH'b4MH BonHaMH/ Kone6aHHfi no 
BepxHOcT~ / 11 / , wepOXOBCJ T.,)(:TIo1 nOaCpXHOC'f'" 112. 13/, cy~ecTDOoaHHeM 
nap 9 nplltlle'llla11le M K nOBepXIIOCU1 C.110C /14'. a TaK)Ke C Kone6iJHHRMH 

KJlaCTepOB BellteCTBa CTeHK~ IlL! B np~HUlltne., KiUtl:AaA ~3 nepC4lo'1cneH
!tblX npH4HH Mo*eT AaaaTb cao", BKndA 9 nontlblH tc03¢3~4~eHT nOTepb. 
onpeAenAc......,IIt MeTO.QOM ~3Mepe.UHR BpeMCHH xpaHeHHFI YXH. 

BbiAeneHl1e Ka>KAOrO 1013 3 .tt!SJeKToe - TpYAHaR 38Aa4iJ. OAHaMO no
MHMO ~3MepeHHR non~oro I(03~lI.HCHTi1 nOT cpb e03MO*HO Hcc.neAOBuH~1e 
naplI.... anb HblX KaHanoB nOTcpb HCHTpOHOO npH OTpa*eHI1H: Heynpyroro 

pacceRHHA ~ 3axeaTa. nCpDuA B03HO*HOcTb HccneAoeaHa B pa60Tu 16~ 
8 KOTOPOI1 ~:JMepeH nOTOK Te n nOBblX HC~TpOHoe "'3 COCYAa xpaHeHUA, 
D03HHKuQ~H~ H3-3a Harpeoa YXH Hu CTeHKaX cocYAa . B onwTax TaKC
ro pOAa, B npHH4Hnc, H3HcpFle TCR 06~H 3~¢eKT HarpeBa YXH H3 80 
AopOACOAep>KaIAlHX 321rpA3Het-IHAX, !lK>HOHaX, nOBel1XHOCTHbiX DO.nt-l2lX. 
t<nacycpax. KaHan, C.OAliJHHblH C 3d)(SaTOM HeMTpoHOB IIAP3HH, e.ute He 
~ C'-JleAOBaJlCA . HaAo on~en~T b t '4Te BtJHAY ManOCTH cY~HapHoro KO-

3~u~eHTa nOTepb /2 +5/ . 10- 4 8nH~H~e Ka*Aoro ~3 KaHanOB Ha 

APyr/oie HIIt'-lTrntl:HO. TaKIo1M 06paaoM, yTe\4~a 3a c4eT tlarpeaa ~te ct<a 
3WBaeT c A Ha aaxaaTe . H3 ncpe4HcneHH~x ¢aKTopOB YTe~KH Ha 3~
XB~Te YXH MorYT OTpa3~TbCR $YH~aMeHTanb~e npH4~H~, CJ TOK*e 
HafH,,4He wepOXOBilTocTe.::i 101 nop, yt:.HIlH8alOut'"'x Bce .QononHHTenMlwe 

KaHan~ YTe4KH , B TOM 4Hcne aaxsaT . 

2. YCTAH08KA Aflfl ~3MEPEH~~ M~X ~-AKT~BHOCTEA 

o BenJ.1 4\1tH~ ol.kHAaeJ.1or;. C:KOPOCTH C4eTa, nonY4aeMor;. npl., 06nY4e 


Hl1l-l YXH nODepXHOCTtI MeA" I MO*HO c.YA'1..ft~ no npH6f1t.1ltCert HOH °4CHKe: 


A .p ,,5, , /1/ 
rAe A - CKOpOCTb C4eTa npH AnMTen~HOM 06nY4eHHH, ~ - nnOTHOCTb 
nOTOKa YXH , S - nn~anb 06nY4~eMoH nOB~pxHOCTH, ~ - BepORTHocTb 
aaX88T3, ( - K03¢)¢HllHeHT. Y4H rWooillHol,HH 1130TonHW~ COeTaB '" 3C!>~eK
TlII&HOCTb perHCTpnll.~tH ~acnaAa . T ,K_ MbI pacnonaramt Cna6b1M nOTOKO'" 
_) >leHTp.jc.,2 . e , TO np~ 5; 10 2 C>l 2 , ~ - )·10'" , ,_0,2 o)'~Aa'

-2 -1
eMaA aKT I-tBHOc:"Tb COCl aB nAniJ ~ 2·10 C . AI1A H3MepCHiltfl Ma11t..lX 
~ - a KH'BHOCT61 6bU\a c.06paHil YCTilH08KoiI, aHanorHlo4Ha A om~caHHOH 

8 paooTe l 1'7 lot (,OCTORlII,.iJfl H3 nponoPUHOHiUlbHOrO npOT04HOro C4eT4\.t 

2 

Ka C rCOMcTp",ea:1 4 rr / pa604:-u1 raa - Me TaH npl-t 1 aTt<4/. OKPY)KeH
Horo aa ~ Io1TOI1 Vl3 oprCTeKn.J 11 CM/ H c.BI-tHu.a / 5 eM!. K I~OMC Toro, 
C4e T\.II1K oKpy)!(a nCR aKH1BHo.:1 3aiju.1To~ aHTI-tCOBnaAe H"'~ 101 3 20 re~

r epoecKHx C4eT411KOB. cPOH eOCTaBnFln -1 I<1Mn/""/.."IH H Gbln cTaGHneH 
B Te4eHMe Ka*Aoro H3 4~KnoB H3MepeHHH / ~ 5 CYTOt< /. HaKJ10H nna
TO no HanpA*eHH~ 1% Ha 100 B. 3~~eKTHaHoc rb yCTaHoB K~ onpCAenR
nac.b cpaBHeHHeM B W~COKOM AHana aOHe CKopoCi eH C4eTa C y c rdHOB
KOM fj-'Y - COBn~AeHIoo1H / 1 / npH 1oo1 3Me p CHHH CJ KTHB HOCT Ioot 19tiAu .., COc. TaB 

MJla 0. 72!:O,O I J . 

3. ~3MEPEH~E nnOTHOCT~ norOKA YXH 

C.xeMo onwTa n pH 06nY4e H .... H YXH !10 0 epAHOCTI1 MeAH nOKa3a Ha 

HB pHc..l . ~3-3a CH n b Ho r o OTpa ltC e HI1 R YXH npaKT~4eC K H 0 1 mf"...... '( : I ~ 

aepxHocTe.::i Kop peK THoe onpeAp..ne ....·t::: nilO I HOCT~ nol"OKa HC I1T pOHOe 
!! CG"bC::Mt:: - A(..l;onbHo HenpOCTaA aaAa4a . nOOTHOCT t: nOTOKa YXH 
8 06DeMe onpeAenAnac.b 9 AaHHO~ pa GoTe OAHOBpeMeHHO AaYMA cnOCO

GaM"': MeTOAOM "4epHoro ,qeTeKTOpali H nYTEM 06ny~eH'1A 0 nOTOKt= 

YXH C.TonK'" .... 3 TQHKI1X 4>Onbr, l1a rOTOsnCH.,.,X H3 c.ne ll. HanbHOro Ni-Mu
cnnaaa. a MeT OAe "\.IepHOrO" AeT e KTopa 8 06-..eMe. r,qe o GnY4am1Cb 
nnaCTIo1H~ 2 co cnoe", Me AH, OCTaBn~1l0C b M~neHbKoe OT sepCTHe 4 nnu 
~aAbo 1 eM 2, a eAy~ec a orr-eM 5 /~ 90x 136 MM/ C M~AH~~ CTeHKa
MH. ~nCTbm nOBe pXHOCT H KOTopor o A8flAnOCb BxoAHoe nnoMHHHcaoe 
OKHO 6 nponopu.~OHanbHoro C4 eT '-4\o<1K a c s He 7. ~ 3 c xeHbI BHAHO , "ITO 
HC~TPOH, nonaOWH~ B 06~eM 5, ~ pa KT\o<14eCKH He HMeeT B03MU~HOCT"" 
eWHTH Ha3aA H e OC HOBHDM no rflou&aeTC.R 8 CIote T4111Ke 7 . .l1nR 60nee 
T04Horo onpeAeneHH ~ 3~KTIltBHOC T~ pCrHc.rpaUHH YXH 0 TaKOM MeTO 
Ae np080A~.nHCb p3 C lot e T~ ~eToAOM MOHTe-Kapno. B pac~eTe npocne 
~~oan~Cb cY.Qb6w He~TpOHOBt H30TponHO 8XO~II~~X B OTSCPCTHC ~ 
106 H30TponHO(;T .... CM . H....,tI;e/ , np'1 ;)TOM C4.~ TaI10Cb, 4TO OTpS>Me t·tHe 
OT Bcex nOBepXHOCTe~ AH¢~Y3HOe. B paC4eTe Hcnonb3oeanc~ pcanbHU~ 
CneN:Tp YXH /CM. HH'Me/, Y4HT!.IBaJ1t.1Cb n~lep"1 YXI~ npH OTpa*eHHH OT 
nOSepx.HOCTH MeAH o 6\.eMa 5 / ~ ... 5 · 10 /. OTpa*eHllte OT oI'5e .... x C-TO

POH Al~~nbrH H nor~eHHe H pacceRHHe B HeM kehTpOHoa . nnR Y4e
Ta AByX nocneAHHX ~KTOPOB Hcnb3R 3KcTpanonHpoa3Tb AaHHwe AnA 
ce~eH~H , H3~epeHHWx npH fiance 8WCOK~X 3HeprHAx H3-3a a03MO_Horo 
OTnH~"''' celoteHlo4'1 OT 3aKoHa l/v ' 19< Pac:c:eAHHe Ha HeOAHOpOAHOCT1IX 
y9enHIot"'BaeT 3~eKTHOHY~ AnMHY npotiera HeHTpoHa 9 a~eCT.e /a AaH
HOM cny4ae 6 anmMHHHesOH MeM6paHe c~e TIotHKa/ . C lI.enb~ onpeAene 
HHR peaniloHor o MaKpOCKOOHl.4eCKOrQ c-e~eHHA nornOllleHHR YXII B Al-ClK>,nb
re npOBOAHn~Cb H3Mepe~~R • reOMeTpHH pH c .l, KorA8 OTaepCTHe 4 
nepeKpwaanOCb <DOn .. rol1 Toro .e 8t1Aa, "4TO ~I MeM6paHa C4eTl.JHKa . 
nanYloteHHWe pe3yn.TOTW OTHOCHTenbHWX H3MepeHHH C ~l1bro~ Ha Me 
CT~ OTBepCT~ft q H 6e3 Hee 06pa64T~aanHcb MeTOAoM HOHTe-Kapno. 
PeSyn~Tan,. H3MepeHH'1 ~ o6pa6on<H nOK.:13a..nloo1 , 4TO Celo.f.elU1e H.c~e:ltto'" 

BeHHA YXH npH npOxOMAeHH .... ~11"'r .... He oTnH~aeTCA C~~ecTBcHHO OT 
aenH4HHW, cneAY~~C~ H3 3KcrpanonR4~H ce~eHKA no 3aKOHY l/v . 
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PlfC. 1. Cxcl>ta pa c nono.c.Jl)IR Ollbl 

Ta npl! oony"eJIIUl lIoaepxHocTU 
M~1i nOTOKOM Y XH. J . BaKYY~Uf

p OBaU1IbDl HefiTpoHOBOA li3 HCpJlta

B~KCleil CTann . 2. CTC-KJ1HIllIble nna-
CTtUlW C llaDblSleHKbCM cnOCH Mel\II. 

~:1b:J'(1 
3. H.H..wIICDTOPl.I H3 Hapraue.~-mu(B
nesoro cnn3BB . 4. Manoe OTnep

CTMe B HeM('.ip.3He • 5. OO'beH (; He;.(lI'bNll CTCIlIta."4l1. 6. A..rnoJ.GtHl1eaaA 

HeMOpan3 nponopWfOHMhHoro C\(eT'4.IIK8. 7. IlponOPLUtoUanbHbU" C'leT

q H j( YXH . 

C Y'-IeTOM paCCeRHl1 n YXH f nona9WHX 0 06DeM C4C 'f 41o'1 t<a I Ha RApax 
apr OHa /3 anDl1HeH~e c~eT~HKa: Sile - 6 Top, aprOH - 760 Top/ pe
3ynbTaT~ npaBeAeHH~X H3MepeH~H H pac~eTOB AanH 3~KT~BHOCTb 
pcrt-1 CTpa4""I-1 YXH B reOMeTpl>IH I lyepHoro" MeTeKTopa , paUHytO 77% . I1 c
nonb30oaHIoo'Ie rCOMCTplo1M "ye-pHorol l ,qeTeKTopa OKcl3iJnOCb YI-\06HQ 0 tfe

CKonbKHX OtHOWeHHftX: 1/ ManCHbKoe 8xoAHoe OToepCTHe 4 cna60 enH 

ReT Ha H3MepReMYQ nnOTHOCTb n aTOKa YXH; 2/ OT cyT c T8He 3aMeTHOH 

YTe~KH HeMTpoHoD B AeTeKTOp ~03AaeT H30nponHoe pacnpCAen eHHe "a
TOKa B 06DeMC 06ny~eHHR. 3/ nOB~aeTCA ~A 3~KTH BHOCT b pe
fH CTpaLl,HK He.:1TpoHIl, nOna8L11CrO B O"foepcn,e 4; 4/ YMel-lb w aeT CA 

""YB eTB"'TenbHOLTb 3~KTHBHOCTl1 K K03!M)1-1~~1eHTaM OTpa>«e HHA lot n o

rnOlJ.&CH.... A 8- aJ"ROMHHHCBOM MCM6paHc C'-IeT"".., Ka . Oapanne.nbl-tO C 11 4ep 
.... MII .o.CTCKTOpOH n.nOTHOCTb YXH 0 om.eMe onpe,QeJ1 F1Ila Cb nyTcM 06ny
tiCH &.1 R CTanot< ... 3 ¢onb r tS 1 CH , TOI'1ll4.IotHO':;' 7,8 Hrlc..,.2, 1-f3rOTOB.nCIlHblX 

t.13 c nnaB8 c aTOMHblM COC,.aB~ 27'( Ni - 73:t MD. Bne pBble MeTOA aK
THBa~H~ B 3KcncpHMeHTax c YXH HGnonb30sanCR B pa60Te /20~rAe ny
T~ 06nY4eHHII ~onbr ... 3 MapraHlltl H3MepRIU1 n OToK YXH 1013 He~TpOHO

BOAa . 3 AeCb 3TOT HeTOA y c oaepwCHCTBosaH sa C4eT Tor o, 4 TO SKe 

eTa ~ &.1 CT OrO MapraH4a nplo1MeHRnCA cnnaB C rpa HH4HO~ ~Hepr H C"'. 

6nH3Ko~ K Kyno, np~MeH~fla Cb 50nee 4YBCTBHTenbHaA H H~3Ko¢o~oaaA 

YC TaHOBKa AnR H3MepeHHR aKTHBHOCTH, a TaKMe H3Mep~nCA cnaA aK

Tl.1aHOCT ~l no rny6HHe a KTIo18MpYeMOrO ae~ecTaa, Ha pHC. 2 nOKa3aH~ 
THnH~H~e KpHBwe epeMCHHoro cnaAa aKTH9HOCTH ~nbr, a Ha pHe.) 

nOKa3aHa rHCTorpaHMa pacnpeAeneHH~ aKT~8 HOCTH ~n~r no TO~HHe 

ClonKH. H3MepeHHwH nepHOA c n aAa aKTHDHO(TH 90 Hecx enY4anx XO~ 

pOWO COBnaAan C All I'iHWMH 12 1/ I T 1 ' 2'" 2. 58 ~/. U3 H3MepeHHoH aK

TI1BHOCT~ HaCbll4eliHR M.O*HO Bbl4 H c.nHlb MOTHOCTb nOlOKa YXH &.1 3 DbI 
paJKCHIo1R 

,eI ~ A" l' 2SK. /2/ 
r~~ A - aKTHPHOCT b Hdcw~eH~Rl (1 - 3~eKTHBHOCTb H3MepHTenbHOH 
y\';'lilHOB K ~1 c ~ rr - C4CT"IHK0t04 , S - nl'tOO\aAb 06J1Y'l.laeMO~ noaepXHOCTI-1 

,rA:'lIlbr. f{ - KO:3C!IQ'l1l1.",eHr, Y4HTblOalOlttl-1~ nonpaBKY ...a CclMonor:nOIt.l.CHHe 

I] Lf.<lflhre np~, H3MCPCHI1U {l-aKT",oHOC T&.1 J ( ) - Bt;!PORHloc rb a{)pa30 

DdHI-lf1 dKTt1BlIoro AApa ~6 Mn npH nOmlAaHI-1H "' liei"TPOI~a EI tJIOJ1b r y. 12 

oope,QeI1AeTC,A n.:lp~Han'bHWM ce'-teH~leM 3ax.OilTa H e itTpOHOB .R ApaM~1 Mn: 

"PHc.2 . KpHuan pll cnOlAa aK T IU:l HO

CT H IUWHK BTopna lI 3 MapraHeu,-HH

KeJ1e.aoro C rLllaDa , paCrtonarae HbIX 

".' ,F----.~, 
'--,----

B CTonKC •.---..... , 
I'~,---
f ---I ~___I 

IO rf-------------------,~----~j-- n • .a,.. 
~-; ~ -.----~. J. . : ~;~ft1 

• 

' .1 

Puc . S. 1'11cTorpilN.l'I:l pacnpeAeIlefiHR aK

l lUJllvC"' l1 110 rny(hmc CTO(fKII 113 ¢oJ1 br ~ 

I I· IJ:)! IlIh: U-IJIIKCJJeDur" CI1JWU.1. TO''-KH 

ptlC ' It'T a.·HI U 'lOT1H,Hllhlro lit,) I"OK3 C 11:1 

:"J~pe lUu.JH l.:IICl\ rpOH I I CCt'(>HH SlMH B C.O.:JT

0.1)11 ~ t; ~ 6DeTCTlJlI1I c /3/ . I : 

N 

• I I 

E 2 nurfwu ' (OMn0'-' n +- nNI 0 NI ) , 
 /3/ 
rA~ n \In ~1 II NI- KO HlI.eH T p J4V1&.1 1'IACn B cnJla a e, O~n • II ~n '" " ~I - COOT
eCTc.t9clit-IO ce~eHHe al<nlD.:tLl~11 Mapr.aH4u H nOflHble C~4eH"'~ ua Map
raHLtC ~t HHKcne " npH 3TOM , ~10(jL>1 8 nOflHOM ce~iCHI1M He cOAcp*an"'Cb 

Heynpyr"1e np014ec.w L yp.1 t!HbweH;'leM ;)HepnU·l He~-",pOHa, c.C4eH.1R 
3KClpanOnUpOBi1IlHCb nO AuHHblM ilTnac.a S!C f AnR HaHI It.13W~x 3Hepr"' H 

Ito MolB AIlA MaprClHlja u 0 , 3 M'JB Mil ..IHKe.nA/n o 3dKOHY I/y . C;'MO 

norJ10"'~"IHe Gera-H3IlY4eHl11l .Y~""Tbl8anocb s COOiEJeTCT IlHt1 c A8HHblM .... 

pa60Tbi e3 / . BenH~~1t-lbi nonpalW4Hwx K03~4HeHToD cneAYIOlltHe: (2 • 
0,72+0,01, K: 0,92+0,015. OnpeAenReM~H TaKHM oGpa30M nOTO" YXH 
OK.a 3biYoJJ1cJ1 MeHbWC, 4eM H3Mept:HHbll1 MCTOAOM 114cpHoro" ACTCK Tapa 
o 1,3 pa]u. npH4HHOH paCXO*AeH~ R MO*CT ~Tb. 80-nep8~X, Hall~4He 
OKHCtfWX nnCl'iOI< H8 nOBCpXtlOC,.101 tJ)Onbr') npHBOARlqHX K OTpaW(eHHIO 

Ill!HTPOIIOD, BO-BTOPWX, a03MOlflHO . cy",eCl1J)'IOWHe B cnniloe HeOAHopOA

HoelH MorYl np.... OOAHTb K AononH ..... TeJlbHOMy ynpyroMy paCCCAHi-IU,YXYA

wa~~eMY npoXO*ACHHC HCHTpoHoe OHYTPb ~nbr. H~ 3TO yKa3weaeT 

&.1 50nee 6b1CTPOC 3aTyxaHHe aKTHBa4HH no rny6HHe no cpa8HeHHD 
C paC4eTOM Ha pHC.. 3. AKTI1Sa4HA ~OJlbr I1Cn0l11.30BanaCb Anll onpeAenc" 

Itf1A YfI10BOro pacnpe,qen CHHR YXH B o6"beMc 06nY4eHHR. AM 3TorO 

c ron K'" npM 06J1yyel1HH 0 p HeHTa.,POB';U1HCb B PoJ311H4tiblX HanpaanCHHRK. 

Pa3HH~a B a KT~DHOCT~ n p~ 3 l0M ~c n pee~wana 5~, 4 TO r OBop~ T 0 6 

~30TponHoCT~ y r noDo r o paenpcA~neH~R HewTp o HoB . 
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AKTH Ba~H OHHW~ MeTOA onpeAeneHHA nOTOKOB YXH MO*eT 6WTb no  ." PMc . 4 . CneKTp YXII, H3MCPCUl-tlJrt 
n e a e H B Tex cnY4aRX, KorAa Heo6xOAHMO ~3Mep~Tb nOT OK OAHoopeMeH 
HO B HeCKonb KMX T04Kax, HanpHMep , np~ HccneA08aHH~ HeHTpoHHO-on
TH 4 e CKHX yc rpoHcTa c npHMeHeHHeM YXH , "PH H3y~eHHH pacnpOCrp3He
HHR YXH ~1 T.A. /on H caHHo~ 3Aecb H3Mep~TenbHO~ YCTaHOBKOH ~YBCT 

8HT enb HOCfb B H3MCPCHHAX nOTOKoe YXH AOCTHraeT 10 -2 H/CM2 C/o 

4. H3HEPEHHE CnEKTPOB YXH 

JlnA KoppeKTHoro cpaaHel1~1A TeopH~ nOr nQUtC!-H111 YXH C :)KcnepHMeH
1 0M Heo6xOAHMO 3~aHH e cnCKTpOB YXH. H3MepeHMe cneKTPQa npoeOAM
nOCb C nOM~b~ KoppenR 4HOHHoro ope~nponeTHoro cnCKTpOMerpa . 
B pa60Te/2~ 1 6~na onHcaH3 YMeHbweHHaR MOAenb (l/S) Hcnonb3yeMo
r o 3AeCb cneKTpoMeTpa . ~HaMeTp npepWBaTenR 170 CH, ~Hcno ~neMeH

TOB e n ce BAocnY4aHHoH "OCneAOBaTenbHOCT~ 127 . neperopOAK~ npe
pwBarenR M3rOTdonHBanHCb ~3 6pOHJ~ 0,1 MM, KaAMHpOlaHHOH C A8yx 
CTOPOH 3neKTpOX~~H4ecKHM cnoco60M . AnHTenbHcoTb 3nCMeHTapHoro 
HHTepsana 1 MC, 4TO npM AnHHe nponcTHoH 6a3~ 30 CM Aa eT AnR 3Hep
n1H 100 H3B ' pa3pcweHHe h It'3B . n pH H3t4epeHlo1lo4 cneKTpa Hcnonb30
aanCA MHor~eneBoH nonH3TMneHoBwH KonnHMaTOp . H3MepeH~w~ c n CKTp 

nOTOKa nOK833H Ha PHC.~. 06pa~aeT Ha ce6~ 8 HHMaHHe 3a~erHoe OT
n H4He ero OT )(BOtTa Mat<CBe.nn08CKoro c.neKTpa 9(£) - E . B pRAe pa
60T no HccneAoeaHH~ xpaHeHHA HeHTpOHOB cneKTp HeHTpoHOB He H3
MepRllClt H ,Qe~nOCb npeAflOnO*et-IHe 0 TOM, 4 TO 01 .. onHQlaae-rCA XBO
CTOM MClKcaenn08CMoro cneKTpa. 3TO BHOCHT CY1l4e CTBeH~.YIO HeonpeAe
neHHOCTb B HHTepnpeTaltHIO pe3ynbTaToB, 1l0CK01lbKY KOJ--i1><J)Hll",eHT no
Tepb H speHI' xpaHel·htR 11eHTpoHOB CWlbHO 3aSHC.AT OT 3HeprHM HeHT
pOl-faD. 

s . 3KCnEPHHEHTAflbHAR npO~EAYPA 

npeAHa3Ha4eHHwe AnR 06Y4eH~~ YXH TOHKwe CnoH HeAH Han~nAnHCb 
TepMH~eCKw 8 BaKYYMe 10-' Top Ha 06e noeepXHOCTH 04eHb rnaAK~X 
nnatT.:ti ..,3 CTeKna HapKH FLOAT npOM3BOACTB3 ~CCP, pa3Mep~ 

8~xICO ~M2. Top~e8we n0gepXHOCTH nnaCT~H npH 06nY4eKHH 3aKpwaa
nHCb nonocaHH H3 3neKTpononMpo8aHH~ HeAH. Ton~HHa HanwneHHor o 
cno~ MeAH onpeAenRnac~ 1013 npeA9apHTen~HWx KanH6poaOK no Bsee
WHIIHHO HcnapAeMO~ MeAH H OKoH43TenbHO KOMnneKCOHOMe~pH~eCKHH 

MeTOAOM /2'1 npH XHMH4eCK~ 06pa60TKe 06~~eHHwx cnoeD. npH 06
nY4eHHM nnaCTHHW pacnOnar!nHCb no ABe nOA yrnoM 900 OAMa K APY
rOM Ha OKOHe4HOM Y4acTKe .aKYYMHpoaaHHoro He~TpOHoDoAa /pHc.l / . 
CTonKH ~nbr H3 HH Ke nb-M8praH4esoro cnnaaa pacnanaranHCb nepeA 
n n OCTHHaMH 11 3a HKMH AnR KOHTPOTtA naAeHHFI nnOTHOCTH nOTOKa YXIi 
B HeHT poHoeoAe ~3-3a pa3~e~eHMII nnaCTHH. naAeHMe nnoTHocTH 
B cpeAH eM COCTaBn~no 25%. H 3TO Y~HT~BanOCb npH o6pa6o TKe. 8pe
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c nOMOlll,.b1O npCM.RrrponeTJloro Cne.K"
pOMe.TPa . 

MA 06ny~eMHA Kone6anOCb B P33 HWX 
on~Tax OT 12 AO 30 4. Bo epeMR 
o6ny~cHHfl Kone6aHHfl nnOTHOCTH no
To~a, CBn3aHHWe C H3MCHeHH CM M~-
HOCTrw peaK Topa \.1mf HHbI"'H npH4~Hta-

M~. KOMTpon HpooanwCb no CKOPOCTM 
C"IeTa tt"lepHOrOIl AereKTopa, H BBO'" 

AWlKCb COOloeTCTOYklutHe non paBKH . tOHoBoe tteKTpOHHoe 06nY'4 CHHe, 

He C8A3aHHoe c nOTOHOM YXH, nocTyna~~Hx no HCHTPOH090AY, 6wno 
HHMe 4yBCT8HTCftbHOC TH 3KcnepHMeHTa. nocno o 6nY4eHH R B KaMAoM 
~y~ae HSMepMnHcb KpHe~e pacnaAa Mapr aHua 8 ~nbrax ~ OAH08pe 
~eH.~ np080AKnaCb xHMH4ecKa~ 06paGoTKa 06ny~eHHMx cnoe8 MeAH. 
XHMH4eCKan npo~eAYpa npH npHrOToaneHHH oGpa3~OB AnA onpeAene
HM A .1KTHSHOC TH 06nY4eHHcM HeA~1 COc.TORna 8 CneAYOUl,eM. 06nY4eH
HWH c~ Me~ paCT80pAnH 8 pa30aoneHHoH /1:1/ a30THoH KHCnOTe . 
nocl~ KOMnnCKCOHOHeTpH4 e CKor o onpeAeneHHA KonH4eCTsa HeA'" 8 no
n Y4eHHOM paCT80pe / 261 nocneAHH~ nOAKHcn~nH a 30THOH KMcnOToH. 
K nanY4eHHOMY paCT.Op)' Ao6 aannnH cynb~A HaTpHA n pH HarpeoaHHH, 
nOfl)'4eH....~ oeaAOK OT¢lHnb Tp09WaaJ1H 'Iepe3 AACPHbl l1 QlHIl~Tp nOA aa
KYYMOM. nOIlHOTY oca_AeHHM KOHTPonHPQBanH Ao6aB~eHHeM cynb~HAa 
HaTpM~ K nonY4eHHOMY ~nbTpa TY. OcaAOK c ~nb TpOM DWCYWHs anH 
M 3aKpennRn~ paCToopoH wenna Ka a cnHpTe. nocne H3MepeHM A KPH
DWX pac naAa np080AKnH nOBTopHoe )(KH~~eCKOe onpeAeneHHe COAep
~HH~ HeAH B H3~epeHHoM 06pa~~e . AnA 3Toro Ta6~eTKH pacT80pAnM 
B KHnA~e~ KOH~eHTpMpoeaHHoH a30TH~ KHcnore /p • 1,35 r /Mn/ 
M BHOBb MOMnneKCOHOMeTpH4eCKH npoaOaMnM HaHepe~Me KanM~eCT8a 
MeA~. OoTepM npH npMrorOBneH~~ 06pa34oB e caH~X HeYAa4H~X c n y
4aAX He npeewuanH 20% MaCCW ~eAH H y4HTWQanHC~ npH 06pa60TKe 
pe3YI1~TaT08 H3MepeHHH aKTH8HOCTH. XHMH~ecKa~ npO~eAYpa 3aHHMa
na HecKon~Ko 4acoI, n03TOMl H3MePAnHCb aKTHBHOCTH TonbKo 8·cu 
/ T l I t Zl 12,7 .../, 10130Ton 8 Cu / TIlt - 10 MlotH/ nonHOCTbO pacna
AanCA ~ Ha4any H3MepeHHH. 

6. TEOPHR nOrn~EHHR nPH nOa6APbEPHOH OTPAlEHHH YXH.1 
B cny~ae rnaAKoK noaepXHOCTH c pe3KoH rpaHH4eA ae.eCTao - aa· 

KyyM nOTeH4H8n 838HMOAeHcT8HA YXH c n08epXHOCTbC MMeeT aHA 
CKaI.tK8: U =: U~ _ IUu. ,lleHcTln1Tetlb HaA l.taCTb nOTeH~ Hana 

be
U' - -twIo,Reb,. /4/

2m I 

rAe m - Macca He~ TpoHa J 01 - I.tHCna AAep B eA~HH4e ~eMa, 
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U'_ IU, H , u'- iU" , , 
u, 

P HC. 5. CxeM;1 nOTellW!ana ITpH 

e'" 
 pac1.{eTe KO '3(IxtIlI~HeHTa n o rnOUlCHHR 

YXH B MeJUI. . 

dcuo de", 	 b 1 - AnHH~ pacc eR H~A He~ TpoHa. 
HH~Ma R ~aCT b nOT eH" Hana onpeAe
IlAe TCfI CYMMO~ ce4eHH~ Bcex He 

ynpyrHx npo~e CCOB 

U " = hv 2 n aHY. 

2 i I I lSI 


rAe v - CKOPOCT b Helil rpoHa. AIlA BbI\.I ~1CneHHR eepo flT HOCTa.1 nor now.e


H~A D Ha weM cny~ae Keo6xoAKMO Y4HTwoaTb fl HWb ce4eH~e 3BXBaTa 

fle~TpOHOB AAP~M~ 63 Cu I a ~ ~. 50!O, 02 6 np" V = 2200 ",/01. P~c-
4eT norllotqe Hl-iR np0l13BOAhJlC fl AnA nor eHUHana, cxeMa KO Topor o 00
KiJ3i1Ha Ha PI1C . 5. Bemll·.fHHb! U ' H U" Bbl 4H CflRIlIIICb n o ~PMYI1']M / z.~ 
" / 51: U; a 1, /1 . 10-7 38, Ui" - 1 1 , 10-11 38 , U. = 1, 67 . 10- 38, 
U :; - 1, 9 .1 0-11 38 , U'J ~ O , 86.I O -~ 3B . n OrflOuleHHeM B CTeKfle npe
HeOperanoCb. QnR nOKa3aHHor o nOTCH"Hana D~4HcnAn~Cb BepORTHOCT~ 
OTpa*eHHA ~ npO~O*AeHHR. ycpeAHeHHWe no ~30TpOn HoMY yrnoBOM y 

pacnpetlel1CI-11-11i) H. H3MepeH HOMY cncKTPY He ~TpOHOO. BepoRTHoCT b no

rno~cHH~ onpeAenRn~cb KaK pa3 HocTb MemAY eAHHH4eH ~ CYMMO~ e e 
POfi THo c TeH OT Pol*CHIo1 :A H n pOXOiCAe t"u1R, 

7. PE3Yn bTAr~ ~3HEPEHHH 

T",nH4HbfC Kp/.iOWe cnaA<I aKTt.18HOCTl1 Me~l1 nOKa3aHbI Hil pl-1 c.6. no
ny~eHH~H 1.13 KPHB WX ncp»oA pacna~~ DO oce~ cnY4aRX xopowo corna
COBbf8allc R C flHTCpclTYPHblMIoi AaHHlIIMH AJ1A (~4Cu ·21 1 / ~l' 1,2 ;;; 12,7 4/ . 

no nonY4 eHHOi'f aC/H14vtl-t6 ilKHIBHOCTH Bbl4HC..n.RnCR '3KCnepHMeHTall b Hlolj1 
KOJm$H4 eH1 narn~eH~ A YXH no ¢oPMYl1e 
I' : AI <l>8Kd So , • 16/ 
rAe A - 3KcTpan OflHpoailHHaR C GecKoHe4HOHy 06nY4eHt.10 CKOPOCTb 
C4CTd , ~ - nnOTHOCTb nOTOKa YXH , 5 - nonpaBKil Ha cnaA no AnHHe 
Hc fl r poHoBoACJ nnOTHOCH, YX~I B 06'heMe 06nY4 eHHA, K /eocTasnJln a 
0,68-0 1 76/ - n o npaSKa U3 caMonOrnouteHllle B- l13,nY4eHI1A B Ta6IleTKe 
C.YObcpUAa ~eAH, ( - 3q$eKTI-1BHOCTb pen1CTpa~HH ,tI-Hs.nY4eHl1A, C - Be
POHTHOCTb H311Y4eHkA 3apmlCeHHOH. 4aCTHtlbl npH pacnaAe 84ClI/ r = 

O .569+0.005/ 126 ~ S - nn~aAb 06nY4aeMo~ nOBcpXHO CTH MeAH, ~ 

nonp~DKa Ha nOlepH Me~H npH XHMH4e t~~ 06pa60TKe~ Ha pHc. 7 no

~a3aH pe3ynbTaJ H3MepCHI-1 ~ - 3aSHCHMOCTb K03~~4HGHTa nOino~eHH.R 

YXti AApaMI1 83Cu OT TOnU1.~HbI HsmmeHHOiO cnOA HeAH . OCH08H(.1:e If)aK-

T.. ' PU~ AillOutHC oKnaA e owH61:Y, CJ1eAY'Olol"te; C TaTHCT \o1 4eCKH~ p a3Gpoc 
B Kp~ewx pacnaAa 7-11 ~ ~ nnOTHOCT b nOTOKa YXH 5-7%, non pa BKS Ha 
caMonorn~eH"'-e 2~, TQ4HOCTb Y4eTa nOTe pb MeAH npH XHMH4eCKO H 
06pa6oTKe < 5~ . BKna~ OCTanbHWX HCTO~HMKoa OWH 6oK cy~ecTBeHHO 
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y I ' I " ~ltt l ~...JAl 
~ 	 CuO" 

r 	 "';'1 
o 500 1000t-- J;:-",.•" 

PI-fC . 6 . KplU~N:C: paCnaA3 aKTIUHIO J!HC. 7. 3KCne)",r-tc.IITa.I1bHble 11 p n c 

CTH MCA", OMY"eJIIIOn YXI l. IoI.eTtIhle KO:J4J(tIlUV1Io!.U'rtoi lIorJlOlll,eHHR 

YXII Hl\PaMH 6·Cu , 

MeHbwe. Ha TOM *e p"c .7. npH9CAeH~ paC4eTH~e KpHD~e AnR pa3H~X 
TO~HH OK~CHoro cno~ . 

8. 06CY*AEHHE PE3ynbTArOB 

Kat< 8 lo1AHO 1013 p HC. 7 I Hantt"4 Io1 C Ot<HCHOH nnCI-IK H Ha n osepXI>tOCTH Me 
AH AonMHO CKa3~BaTbCR Ha O*Io1AaeMQM K03~~~~cHTe norn~CHHR. Ha 
AO OTMeTH Tb l 4TO ~H B OAHOH 101 3 pa60T no x paHeHHO YXH B MeTan nH

4eCKH~ COCYAax HanH~He B03MO*HO~ nnCHt<H OKHCH He Y~H~~BanOCb. 
B cny~ac MeAH np~cYTcTBHe OKMCH Aon~Ho npMdOAHTb ~ YMeHbweH~ 

3aXBSTa H K YBenH~eHH~ Hey npy ror o pacce~HH~. 4 f O npH H3MepeHH~ 
1l0nHoro K03"HLlt1eHTa nOTepb 110 BPel'1e.H)1 Xp.i) H eH~M HOMCeT ~aT b K~"" 

neHca4HIO. 8 H.1WHX o nbiTax BP~M npe6waattt.1R 06pa 34oa B ai MOC$ep e 
COC TaaI1nflO 4-15 4~ 41 0 AOCTa T04HO AnR nORBneH~A OKHCH~ n neHK H 

J 2 TOflLllHHOH 10- 20 A I. CKopoe Tb OKH CJ'1e HJ1A 3aBHCIo1T OT cno co6a npH


r oTOBnCHHR HeTannH4ecKo~ n oaepxHocTH , ena*HOCT Io1 803AYX8 , HaJ'1H
4HA Ha n osepXHOCTH MacnAHOH nneHK~ H l .A. n03 TOMY ~na n pe AnpH 

HATa n o nblTKa H3MepHT b TO~HHY OK HCHOH nneHKH AnA enoes MeAH, n o

ny~eH~ 8 HaWHX ycnOBHAX. Hcn onb30BanCR MeTOA o*e-3flCKTPOHHOH 

cneKTpOCKon H~ ~O CKaHHpooaHHeM no rny6HHc ~YTeM HOH Horo Tpaane


HHA"· nIlA AOYx 06pa3~oa MeAI'! TOI1~HHot1 , 500 A. t4anblneHHblX Ha no 

aep)(HOCTb o~eHb rnaAKH;lC llI1a CT HH ~13 tlep*aaelOl1IeH Clanlo1. co opc,,",e

HeM npef>blailHYl A H<l B03AYXC 6 .., 20 ~ , OfI""Htla OKHCH Me npeBblWal1 

I sA. 4TO HaXOA~1TCA 0 cornaCJ.IH C AuHH~MH. npt.1BeAeHt ltiM~ 0 MOHorpa

(f.u.1 ~7 /. 113 nocneAHYlX OIo1AHO, 4TO I-Ia KPMlU"X OKIo1CfleHHA nOCl1e O AHO

ro l l ol C... npcGbloaM11A lIa n03AYxe HafintOAaeT CR H3 (...blIitCHI-tC I1P~1 TOfll.(YlHe 

U ...H(l IOII nnCHKH 15 X. 


• 	 4-' '111,1 IIplilloc w r GOtlLW.> to o.. I . II 'O)lHpno c T '" 6./\ . eTC naUl.IlI KPU Y 

" 11 )" nll-nell l L ~ II'JHepellHr,. 
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---

06pa6oTKa 3KCne pl<1MeHT 3 JlbHblX AaHHblX B COOTBeTCTBI<1V1 C npe Ano
.nO)f(eHl<1eM. ~TO 

1131<cn (d) k ~ P8C '-I(d) 	 17/ 
o 

npH TOn!l.\I1 He OKl1C.., 15 A, J:ttJIliJ pe3ynbTaT k = , , 27 . 3TO He60Tlbwoe 

OC Ta~~eeCR p a CXO~AeHHC 3 KcnepHMeHTac pac~eTOM Morno 6~ 6~T b CDR 

3aHO C wepoxoaaTOC TbO nOBepXHOCTH MeAH . Ecn l<1 wepOX08aTY~ n OBepx -
HOCTb npeAC TaSl1Tb cnY4a.:1Ho.:1 C!>YHK4V1eH Z - Etp1. rAe p"'" (x , y ) . 

......~ 2 •• 2 , 21
" C4" Ta Tb, YTO "OPPeJlR~HOHHa R <l>YH K ~ HR e<p)E(p ) = 0 ,zp[...(p- p1 11 • 
TO OKa 3b1Baen:~ ' 12, 4"-0 K03$¢1H 4,~ , eHT no"nOUl,CHlo1R jl YBelll1~H9aeTCA 
no tpaBHCHl1~ co cny4aeM rnaAKO~ nOBepX HOCT~ 9 cOOTDeTCTal1~ C ~p
Jo\YllO~ : 

1.25 U;'02 
"	 " "0[1+ 1. /8/ 

(~25 '''vuolO, 1.2T \ u'o) 

r Ae 	 uI _ 2m U ' 
Q	 b2 . 

o • 
np~ II _ 200 A, T _ /.tOOA / "'relKOO pe3 YllbTaT nonY4eH npH Hc cncAo8a

H Io1 101 nOBepxHocn1 C nO"'~b lO 311eK TpoHHor o ,..t.4KpocKona/ jl = 1,38 " 0' 
HaAo OTMeTl1Tb . 4TO CTOIlb 60nbWHe H 4aC T~e wepo x oeaTOCTH n pOTh80
pC"4a T H3MepeHJo1AM KO:::UII¢llo14,loleUTa 3ep KanbHoro OTpa>ttCHHA T e nllOBbiX 

'28 ' 	 /)HeH Tp OHoe OT TaKor o C T e Kna ,513 KOTOPblX cneAOaaJ10. ~TO (1_ 20 A. 
OAHa Ko nplo1 Han binC HIo1~ MeAHolo1 nnCHI(H we poxoa alocT b YDemI4~1Dael c~ 

H3-3 a Kplo1 cTa.nJU"3a4"'~ MeTanna 'ia n08c:pXHQCTH CTe Kna. Ta K"''''' oGpa
30M. pe3ynb Ta1w pa60TbI nOKa3blB;:U)T xo powee cornac.l1e C TcopHeH 
AJl R K03¢l~ ~ J.1 etlTa nornO~eHHA Ge3 npHDne~eHHA Aono.nHl1TellbHbfx rlo1
nOTe3 . 

8 $aK~4eMHe aUTopbl npt.4HOC~T 6naroAapHocTb ~.H.naHKHY 
\ot E. 8. Poroay 3a npe~Oc.Ta8neH""e B03MOtl(MOCTYI 06nY4el""'A 8 n O TOKC 

YXH. Iot. r .WeJ1KOBol:1 lit HanwIleHHe. "'CAH Ha CTeKna, a T,aK*e A.II . CYW1 -
Hy 3a KOHCYllb TaUI1H no XH""1111. 
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H3a&TeJibCKHA OTnen 06benHHeHHOro HH CTHTYTa ~nepHWX HCcnenOBBHH~ 
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Ho.aorronl:.l\eB M.ll . , Ilot<OTHJIOBCI_<HH IO.H. 1>3-85-843 
AKTHBaQHOHJibie. 3KcnepHMeBTbt c yJibTpaxono,o;abiMH 
Heii.TpolHiMH. IfsMepeHHe Ko3cWlHQHeaTa rrorno~eHHa 
HeH.~j>OHbB IIPH nop;6apbepHOM OTpaJKeHHH OT ITOBepXHOCTH ' 
Me,IJ;H 

OnHcaHbi aKTHBaQHOH.Hbie 3KcnepaMeHTbi c yJibTpaxonop;HbiMH HeiiTpo
HaMH /YXH/. IlrrOT.HOCTb TIOTOKO·B YXH R3Mepanacr:. aKTI:JBCll\HeH cPOJibi' 
H3 cnnasa HHKeJib-Map'!laHel\.U3MepeHI'Ie aKT.HBHOCTli npOBO~HJIOCb C 
ITOMO~b!O HH3l<OcPOHOBOH YCT·aHOBKH C 4rr{3 -npono_p~ROHaJlbHbiM CtieT'Uf
KOM , qyBCTBHTeJll>HO.C'I'.b MeTOp;a - 10-2 Jt /mi,2 ·c. Pa3pa6oTaH MeTO,Il; 
-,-,qepHOI'0 11 p;eTeKTopa 1\'ll.ll, a6COJIIOTHOI'O H3MepeiiHH -llJIO'l'HOCTeif n~-TOKa 
YXH . 
Al<THBaQHoHHbiM MeTop;oM H3MepeH Ko3cWlHI~eHT nor.rro~~i/-fFm YXH npH 
rrop;6ap bepHoM oTpaJKeHm:r' oT' noaepxlfoCTH Mep;H, Paqwll.<,[.\eliHe c Te-o
PHeii OTpaJKeHHH: HeHTPOllOB OT CKatiKa KOMIJ.JleKCHOI'O ITOTeH~HaJJa COC.
TaBJIH:eT < 30%. a o6'haCHae-rca m_epoxoBaTOCTE>IO nosepxaocTH 6e3 npa 
snetieHHH: ,ll;OIIOJIHHTeJibHblX I'HIT.O~r'e3 • 

Pa6oTa BbiiTOJil{eHa B Jla6opaTOPHH HeHTPO.HHQij: cPH3HKH OlliiH. 
Cool5m;eHHe 015'1>e~HeHHOro HHCntTyTa ~aeplll>lx HccneaosaHHA. JlyC5Ha 1985 

,. 

' 

"''·~ 

~i;~ 
r~, ~t 

':t 

t 
~:·' 

·;., 

» 

'<,- "'.<'1 

l t· .;· '',..*,\'' 

'" 
Ilepesop; O.C.BHHOPPMOJ30H 

Novopolo tsev M.;I:. , Pokot ilov sk i j Yu . N. P3-85-843 
The Ac ti,vation Experiment s wi t h Ul t .r acold Neutrons , 

easu:re.ment o f Neutron .(>.b sorption at Subba:rrier 
Rdlec.t ion ;from Copper Sur;face 

•. 

< 

The activation experimen,ts with ultracold ·neutr on s (UCN) are 
described. The UCN f l ux densi:ty was measu r ed by me.ans of acti
ation of foil s from mangcinese.-nickel a lloy. Ibe activity was 
easured in. a low-background ins t a llation _wi th 4 rr{3-proport i onal 

co unter.The sensitivi ty o f the method i s -10 - 2 n /cm2 •. s. The 
neth od of "black" detec tor has been deve l oped f or abso l ute mea
s uremen t of t he UC}j flux densi t ies. The coefficient of absorptio 
10 f UCN at suobarrier ref l ecdon from cop.per surface has been 

easured by activation me thod . The d 'iscrepancy with t heory o ;f 
ef l ec t ion f rom t he jump of c omplex po tential is <30 percent 
nd is explaine d by roughness of t he surface wi t hout additional 
ypo t h e sis. 

The inves t igation has been. performed at t h e Laboratory 
f Neutron Physics J TN.R. . 
Coumun i cation of the Jo i,nt Institute f or Nuclear Research. Dubna 1985 
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