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I. BBelIeHBe 

~CTOpHD ~oyr~oBOro pacc~ HeiTpoHoB (MYPH) y,AaeTcH ~oc~e
~Tll no RpaIHeA Mepe ,ItO I949 rona, xorna J.t.1)s c cOTpy,ItHHK8MJ! / Ha
o~an ymKpeHHe nyqKa HeATpoHoB. upome~ero cKBOSb aaneso. llp~epHo 

20 ~eT MYPH OCTaBaHOcb O,ItHHM IIS HeATPOHHO-OnTaqeCKKX ~eHHa. ynOMH
HaeMUM B yqe6HHK8X, HO pe~o BCTpe~~CH B ~RçnepHMeHTaxDHOA npaK
THRe. Ilpespaneaae HMeHRl1 B nonyJIHpIfildt MeTO,It IICCJIe,ItOBaHHH ,cTpyKTypll 
HeO.ItHOpO,ItHI:lX cacrea, nO-BW0My. npOH80IllJIO oJIaI'o,ItaPJI cepo pa60T 
R.me~eHa c COTp~HHKaMR 2. BHnOKHeHHHX OKO~O 1970 r. B ~e,~pr. 
C03,ItaHHaH RMH YCTaHOBKa noc~ npoTOTHnoM·KsBecTHoro cneKTpoMeTpa 
J.t-11 B I'piHjc1.lIe (~aHIWI), a IIHoHepcKHe.Jcc~e,ItOBaHKfl OIIOJIO~eCRHX 
oo~eKToB 3. cBep~OBO,ItHHKOB n pO,Ita / ,CnnaBOB li APyrHX CIICTey 
.RpKO npO,IteMOHCTplIpOBaJIH B03MOJIHHe oOJ1aCTII npHJIOEemm aToro MeTO,Ita. , 
Hey,ItilBHTeJJ:bHO, ~TO B 70-x ronax aa MHOI'lIX peaaropax aenpepsaaoro ,Itei 
CTBRH ORHR 'C03,ItaHU cneRTpOMeTpH MYPH. 

Ilpaaepao BaTO Jla BpeMSI B MlIpOBoi npaxrase CJIODJIOCll noaaaaaae 
Toro, ~TO IICTO~ HeATpOHOB HMny~CHoro ,IteiCTBHH MOryT CTaTb HOBHM 
nOKOJIeHHeJ,f HeATpommx HCTo~mmOB, npe,ItOCTaBJrJmIIt1IX @!SHRBM PJJ.It HOBIlX 
B03MOJIWOCTei. EcTeCTBeHHHM OOpasOM BOSHHK BOnpOC, MOJIHO JIH: II HaCRO.lilY' 
KO aqxpeKTIIBHO uoJJdit)" Rand.in!s!)Ba'1'b'l,lVn! BOSMOJQIOCTl! ,ItJIH 3a.zta~ MYPH. 
llO-B~OMY, BnepBHe aTOT Bonpoc B03HHR B 06~e~eHHOH HHCTIITYTe 
anepaax HCCJIe,ItOBa.HHi, JryOHa (CCCP) , npHMeHHTeJI'bHO K npoeKTY KMIIyJI'bC
aoro pe~Topa HEP-2, eme B 1973 rOJIJ. 10TH pamme nyOJJlIKamm aa 3Ty 
TeMy /5 HOcRnH HecKO~bKO HaHBHHI XapaKTep II nepe,It aBTOpaMH nepBoro 
npoeara CTOJL1I psr.It sanax, panee ne pelIlaBIIIHXCH B npaRTUe HeATpOlmoro 
8KcnepRMeHTa, OCHÓBHOA nporHos TOr,Ita sByqaJI OllTHMHCT~eCKH. 

II. 06l!l1e cooooaxemm lI' UDlUIlliWll 

06maB TeOpHJI pacceaaaa Me,ltJIeHHIlX HeA'l'pOHOB (CM., aanp, ,/6/) no

xaessaer , "CITO ,ItRqxpepeHIJ;H8.1ThHOe cexeaae paCCeB:HBJI tiE/"".sz.. c xo

. , ~ -r-~

poneã TO'qHOCTbD HBJmeTCH ifur'mauIeA BeKTopa paccesnm:n 'I/=- I<-J:õ , rae
 
e II K- BOJIHOBHe sexropa HeATpOHa ,It0 II nOCJIe pacceaaaa. ,IVJlma
 

aToro BeK'l'Opa
 
~ ::: I(~' s,'h(84) (I)
 

,XOPOWO 3HaKOMa II B paCCeHHHH peHTreHOBCKHX JIyqeA. Ha (I) HeMe,ltJIeHHo 

BH,ItHO, "CITO 1I3MepHTll 3aB1ICIDdOcTb ~~("")/~..R- YOltHO, DOO 1I3~HSIH 
\yro~ paccesmwr (9, JIHOO ,ItJllIHy BOJIHH HeA~oHa À L_,~f~O"1I y

~j. .... 

2· .-."'...•. - ...... 

roe , Ilepnsã rryT:b (csaaaponarrae no <9 ) oomenpaaar B peHTreHoBcRo.w 
npaRTHICe FI B Heí1TpoHorpai.{lIn:I na cranaoaapaux RCTOqH1'1Kax. OH rpeoyer 
npHMeHelmR MOHoxpOMaTopOB, Bllpe3~rx 1'13 cn~OillHoro cneKTpa HeKOTOpaR 
,ItOCTaTO"tJHO ysrartl HHTepBaJI.À, {{TO, corrpIDK8HO c nOTepm.m 90+99% OT 
oomero qnCRa HefiTpoHoB. 

AnbTepHa~HBa, B03HHKaroITIaR rrpn HanHl{HH HMnYAbcHoro HCTo~HHKa 

He.wTpoHoB (ill1H) , COCTOHT B IIpliMeHemm: MeTO,Ita BpeMeHM TIPo/eTa (BIT) 

~~ H3MepeHHH À RID6oro HeMTpoHa, IIO~aBllierO B ~eTeKTop 7/. COOTHO

menae ,Ile-EpOllJIR h h t:- . 
~ = ;;7 -=- ;;:;-' L (2) 

OqeB~HHM OOpa30M ,IleMOHcTp1'1pyeT 3TY B03MO~OcTb: ec~ H3BecTHH .ItRHHa 
rrpOJIeTHOM 0a311 (ZCTOqImK - ,IleTeRTop) L H BpeMH rrpozera t: , TO MbI 
Y3HaeM li ) • Bo3BPa.InaJICb K (I) K CIIOCOOaM CRaIDIpOBaHIDI IIO ~ , MbI 
Terrep:b ~erKO 3aMeqaeM, qTO MeTO.Il BIT II03BO~eT 3~eKTHBHo Bap:blipOBaT:b 
oõe "aaooparopaae" KOOp.n;:HHaTli, .À li 6) , rrpKt:leM B 3TOM MeTO,Ile ne 
B03HHKaeT IIOTep:b He~TpoHoB, CBR3aHHHX c rrpRMeHeHHeM MOHoxpoMaTopoB. 
~yrKMH CJIOBaMR, OT MYPH BIT C~e.IlyeT o~aTb BliCOKOH CBeToc~H. noJIee 
Toro, ,ItOCTaTO'IHO ,ItJmHHaR npOJIeTHaJI oaaa L , HeOOXO,IlIDdaR.nJIH ooeone
"CIemm npReMJIeMOM paapemasmeâ cnOCOOHOCTR no A , B c.nyqae MaJIOyrJIOBO
ro 3KCnepKMeHTa OKa311BaeTCH ~aRTOpOM, rrOBHillaromKM CBeTOCRJIy 3a C"CIeT 
'j'Be.mrq:eHIDI BH.IUIMHX nJI9IT1a.neM HCTOqmma HetÍTpOHOB R ooga3ua npa 3a
,ItaEHOM yrJIOBOM paapemerraa S~ . s; '\.." (~f9. L) v /2, /. 

BI:lKrpHm B CBeTOCRHe B 10+IOO pa3, ooo3Ha~cfl Ha aTOM YPOBHe 
paCCMOTpeHRH 3~a~. ~e HBJIReTCH ,ItOCTaTOqHO CHJIbHl:lM apryMeHTOM 
B nOJIb3Y BIT. BToPHM, HeCKOJIDKO HeO~aHHHM rrOJIOXHTeJIDHI:lM KaqeCTBOM, 
KOTOpOtO CJIe~yeT o~aTb, HBJIReTCfl pacmxpeHHe KHTepBaJIa ~ , peaJIH
3yeMoro B O~HO~ c~eMKe. llpH paDOTe Ha CTanROHapHOM HCTO"CIHKKe 3TOT 
HHTepBaJI orrpe,Ite~eTCH ,IlHana30HOM HaORID,ItaeMHX yrJIOB pacceHHHH, 

~... ,,){ jCV... ,..... = e"A~1 a... I'''' • B BIT BepCID! 3Ta Be.JIK"tI:HHa YMHOJKa.eTCH na 
OTHOmeHRe ..À.lo...,..lÃ ...;... ' xoropoe MO:llteT ,ItOCTHraTb snaseaaa nopansa Iü. 

1lI. llpoOJleMll li RX pemeHIDI 

IIpHBJIeKaTeJThHaJI anea ente ae ecrs XOpOlIIHH cnearpoaerp, J];JIsr ero 
C03,IlaijHR nOTpeOÓBaJIOC:b pelIIHTb 3aHOBO ,ItOBOJIDHO ,It~fi CITRCOK 3~aq, 

BKJIIDq~ KaR TeOpeTH'tIecKKfi aHanKS, TaR H rrORCR HOBllX TexngqecKKX 
pemeHRH. HeKOTopHe H3 HHX paCCMOTpeHH HRXe. 

3• OH H-f 
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1. BBe.nel!l~ 

HCTOpBD uaHoyr~oBOro paCCeHHHa HeATpoHoB (MYPH) ~aeTCH ~oc~e

~Tb no KpaAHeA Mepe ,It0 1949 rona, KOr,IJ;a l(.D3 c cO'rpy,ItHHK8I4H / aa
6~aA ymHpeHHe nyqKa HeATpoHoB, rrpome.ztmero CKB03b &~e30. llp~epHo 

20 ~eT MYPH OCTaBanOCb O,IJ;HHM B3 HeA'rpoHHo-OnTaqeCKHX ~eHK.a:. ynOMH
HaeMHM B yqe6.HKKax, HO pe,ItKo BCTpell8D!ItHMCJI B 3KçnepBMeHTaJIbHOA npax
Toe. IIpeBproneHHe HMeIDUI n nonyJIHpRllA MeTO,IJ; BCCJIe,IJ;OBa.HIDI ,cTPYKTypli 
HeO,IJ;HOpO,IJ;ma CBCTeM, nO-BW0My, npoaaoazo ó.narO,ItaPJJ cepo paõcr 
H.menTeHa c COTpy.nHRKaMR 2, BHllo~eHHHX OKO~O 1970 r. B ~e,~pr. 
C03,IJ;aHHaH KMB YCTaHOBKa noc~ rrpoTOTKnOY'B3BeCTHoro cneKTpoMeTpa 
l(-11 B :rpeHoó~e (~aHJJ;HR), a\IIHOHepCKJIeJcc~e,IJ;OBaHIDI ÓBOJIOI'BlleCKHX 
oó~eKToB /3/, cBepxnpoBO,ItBHROB n pO,IJ;a / , CnnaBOB 11 ~yrKX CBCTeu 
.apKO npO,IteMOHCTpBpOB~ B03MO&HHe 06~acTB npRHOEeHRH aToro MeTO,Ita. 
Hey.nBBRTeJll>HO, qTO B 70-x ronax aa 1IH0I'lIX peaicropar aenpepasaoro ,IteA~ 
CTBHH ÓRHH 'C03,ItaBij cneKTpOMeTpli MYPH. 

llpBMepHO B aTO se BPeMH B wrpoBoA npaxrzxe CJIODJIOCb nOHHUaHHe 
Toro, l{TO BCTOllBHKH HeATpOHOB HMny~CHoro ,IJ;eACTBHH MOryT CTaTL HOBliM 
nOKo~eHHeM HeATpoHHHX HCTOllHHROB, npe,ItOCT~ ~3KK8M ~ HOBHX 
B03MOMHOCTeA. EcTeCTBeHHHM OÓpasOM B03HHK BOnpOC, MOXHO ~ B HaCKOJar 
KO aéW>eKTBBHO MOJIHt)" ltend.in!S(m'al'bi l ,lVrU BOSMOJmOCTII ]tJIJI 3a.ztall MYPH. 
nO-B~OMY, BnepBlie aTOT Donpoc BOSHHR B 06~e.ztHHeHHOM HHCTHTYTe 
H,ItepHHX HCCJIe,IJ;OB8HHA, lTyóHa (CCCP), npHMeHHTeJrbHO K rrpoeKTY HMIIyJrbC
Horo pe~Topa HEP-2, e~e B 1973 ro~. 10TH paHHHe ny6~auRH Ha aTY 
TeMY /5 HOCRnH HeCKO~LKO HaBBHHA XapaKTep 11 nepe,It aBTOpaMH nepBoro 
nposara CTOHJI psm 3BJtall, paaee ne peIIIaBIIIHXCSI B npasraxe HelTpOlmoro 
9KCnepHMeHTa, OCHÓBHOA nporHos Tor,na 3Byl1aH OnTHMHCTHlIeCKH. 

U. 06nm;e co06PaxeH:WI u' nMHIlWIU 

06~aH TeOpHJI pacceaaaa MeJVIeHHHX HeATpoHoB (CM., aanp, ,/6/) no
xaaaaaee, qTO .ztBiPIJepeHrJ;H8JIl>HOe ceseaae pacceaaaa dE/"I..52- c xo
pomeA TOqHOCTLD HBJIJieTCH <f!yHKD;HeA nexrcpa paccesnÍmI f/=- x-e, ~,IJ;e 
e H K- BOJIHOBHe sexrops HeATpOHa ,IJ;O H nocze pacceanaa, ,It1mHa 

aToro BeK'l'Opa 
"" == I(~ • S t; (5'/.l) (I) 

,xopomo 3HaKOMa H B paCCeHHHH peHTreHOBCKHX ~ea. Hs (I) HeMeJVIeHHo 
I BII,ItHO, lI'l'O H3MepRTL 3aBHCHMOCTL a"2:f",J/tSlJ2... MOJIHO, JIBÓO B3UeHR:SI 

\yrOJI paccemnm 19 , .mIÓO .ItJIBHy BOJIHIi nea~oHa À L~~':{O~JI~;Y... .
.. __o 

2' .~. 
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roe. rrepB~M IIyTn (CKaHHpOBaHRe llO é9 ) 06menpHHRT B peHTreHoBcKoH 
npaKTIDCe R B HeiíTpoHorpaf.{lIDI na CTaIU!OHapHbIX RCTOqID'l:Kax. OH Tpe6yeT 
rrpHMeH8HHR MOHoxpOMaTopOB, Bape3aromHX RS cn~OlliHoro cneKTpa HeKpTOp~ 

,ItOCTaTOtIHO ysludi RHTepBaJI.J , qTO, COnpR1KeHO c rrOTepRMH 90+99% 0'1' 
06mero qnc~a HefiTpoHoB. 

AnDTepHaTHBa, BOSHHKaromaR npH HanHqan HMnY~nCHoro HCTOQHHKa 
HeHTpoHoD (IDfH) , COCTOHT B npHMeHemm MeTo.n;a BpeMellli npOjeTa (BIT) 
,nJIH R3MepellliH À JIIOCíoro HeHTpoHa, nOnaBlDerO B ,IteTeKTOp 7/. COOTHO

lIIeflllle A8-EpottJIR h ta -t
)= ~~~. L (2) 

OqeB~HHM oópaSOM .n;eMOHcTpHpyeT 3TY B03MOEHOCTb: ec~ HSBecTHH ~Ha 

npcorernoã oaaa (nCTOqHllli - nerexrop) L H npeMH rrpoaera -t , TO MbI 
YSHaeM II .À • Boanpaaraacs K (1) H cnococaa CKaIDIpOBaHWI no CJ, , MH 
Tenepn JlerKO SaMeqaeM, qTO MeTO~ BIT llOSBOJIReT 3~eKTHBHO BapnHponaTL 
06e "aacoparopase" KOOp,I4HHaTH, .À H f:9 , rrpaqeM B 3TOM MeTO,Ite ae 
BOSHIlliaeT rrOTepn HenTpOHOB, CBRSaHHHX c rrpHMeHeHHeM MOHoxpOMaTopOB. 
,1WyT'HMR CJIOB&m, 0'1' MYPH BIT CJIe,ItyeT OJlW,Il;aTL BliCOROH CBeTOCWIH. EC>JIee 
Toro, .n;OCTaTOt.IHO .nmnrnaR npOJIeTHaR: oaaa L , aeccxonaaaa ~ ooecne
qeHWl npneM1IeMoit paapeuiazmeã cnOCOÓHOCTR no A , B c.nyqae MaJIOyrJIOBO
ro 3KCnepHM8HTa OKaSHBaeTCH ~aKTOpOM, rrOBHillaIOmHM CBeTOCHJIy sa CqeT 
YBe~eHHH B~ n~Om~eH HCTOqHHKa HetíTpoHoB R 06~as~a npH sa
,ItaRHOM yrJIOnOM paspememm S~ . s; '\,/ (.:3 6). L) '( /2, /. 

BHnrpum B CBeTOCHJle B 10+100 pas, 06osHa~HHcR Ha 3TOM ypoBHe 
pacCMOTpeHHR sàna~, ~e HRnHeTCR ,ItOcTaTOqHO CHJIDHHM apryMeHToM 
B rroJIDsy BIT. BTOPHM, HeCK~JIDKO HeO~aHHHM rrOJlOXHTeJIDHHM KaqeCTBOM, 
KOToporo CJIe,ItyeT o~aTn, RBJIReTCfl paCIDRpeHHe KHTepBaJIa ~ , peaJIH
syeMoro B O,ItHO~ c~eMKe. ilpn pa60Te Ha cTaQHOHapHOM RCTOqHHKe 3TOT 
HHTepBaJI orrpe,Ite~eTcR .n;narrasoHoM Ha6~.n;aeMHX yrJIOB pacceHHHH, 

q.t... «» /q,.... ;k =é)"4Jf!a....·... . B BIT sepcza 3Ta BeJIH1IHHa yMH02KaeTCí! na 
OTHomeHHe ~h,.Y lÃ .....a..' zcropoe MoxeT ,ItoCTRraTn SHaqeHHR rropanxa 10. 

IDo IIp06JIeMH H IDe pemeHIDI 

rrpHBJI8KaTe~HaR H.n;eí! eme He eCTn XOpOillH~ CneKTpOMeTp. ~ ero
 
COSAaijRR nOTpeÓÓBaJIOCn peillHTL SaROBO .n;OBOJIbHO ,ItJIHHHHH CIIRCOK 3~aq,
 

BRJlIDq~ KaK TeOpeTHqecRB! aRanHS, TaK R rrORCK HOBHX Te~ecKKX
 

pemeHH~. HeKOTopHe RS HHX paCCMOTpeHH RRXe.
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mA. reOMeTPRa ªKCnepnMeHTij 

Ma .n;EYX EO:3M02!tHHX reoMeTpRH - meJIeEofi H aKCHaJIbHO-CHMMeTpl<i'tJHoií 
(AC) - E c.nyqae MYPH Bl1 aropaa OK83HEaeTCSI npe.n;nO'lTl<iTeJIbHee. TaKoí1 
EHÓOp óan c.n;eJIaH HaMK Ha OCHOEe aKCnepHMeHTanbHHX MCCJIe.n;OEaHHH, rrpR
qeM AC reoMeTpHH .n;aeT OmyTHMHH EHHrpHm cpasy no ReCKOJIbKKM XapaKTe
pKCTHKaM: y~aeTcR B~ ~ pa3pemeHHH, nOBHmaeTCR CEeTOCRna H 
yMiRbmaeTCR MHHmlaJIbHW\ pasaep H3yqaeMoro ocpaaua. CyMMapHHH EwrpHlII 
B 8/ ÓWI onesea "'"" E 30 pas, ~ cnexrpoaerpa, peazaaymero 3TY 
~eD, nOK83aH Ha pRc.I. ]erKO 3aMeTKTb, qTO HaH60JIee HHTepeCHHM 

~].L~" 

PRC.!. OCílItld BH,It cneKTpoMeTpa MYPH E owrn. URqJPaMH o603Ha-qeHH:
I) HCTOqmm HeiiTpoHoE· 2) 3BMelIJmTeJIb ; 3) KOJl'.7!HMaTOp 
c .ltHcKpeTHo R8MeHReMOn anepTypoA;. 4) MOHHTOpHll.it CqeTlIHK; 
5) KOJI.llllMaTOp, 3a.zta.mtHit pa3Mep H nOJIOJteHBe npaaoro nytIKa;
6) KacceTa c 06paa~aMH; 7) BaH~eEHH pacCeHEaTeJIb
(EHyTpeHHHit pTannapT); 8) O~H H3 .n;nyx KOJIbueBHX .n;eTeKTO
pOE paCCeHHHHX HeHTpoHoE; 9) .n;eTeRTop rrpRMoro rryqKa. 

ageMeHTOM TaROH KOHCTpyKnHH RBnHeTCR ROJIbuenOH MHOrOHHTeEoH .n;eTeKTop 
pacceR~ HeiiTpoHoE c ueHTpaJIbHHM oTBepcTHeM .n;JIH nporrycKaHRH npRMoro 
nyqxa /9/.. 

BonpocH OnTHMH3auHK reOMeTpHqeCKRX p83MepOE H pa3pemanmeií cno
COÓHOCTH AC MaHOyrJIOEHX cneKTpOMeTpOB rrpHBJIeRaJIH EHHMaHHe MHOrKX 
aBTOpOE. IIO.J.IB:llÜ OÓ30P HCTOp'HR H COCTORHRR: aToR np06JIeMH .n;aH B pado
Te MRHb.n;Hepa , ~neHTepa 710/, HO aKTREHOCTb E STOH 06JIaCTH He 
npexpamaerca 11. OcHoEHHe EHEO.n;U, cJIe.n;ymIItIie H3 aTHX' paooe , axparne 
CEO,wITCH K CJIe~eMY. 

I) Paapemaemaa cnocooaocn, no 'f/ onpeneaaerca, E OCHOEHOM, reoxer
p:aqecKmA.H ~TOpaMR H nO,IttmIUIeTCH cOOTHomemm 

~ ~ l 

6~4l. z: G%~ + <?~z. J .• (3) 

_...~~ .~.. ..' ~ }t-~~" 1L..Y l~ 

4 ' :,"J' .,(\a;.... 
"l d..1 r lo ... ~, .....~.;)<~_.. _ ..... 

rne e" - ,IUIcrrepCHSI cooTBeTcTByromeft BeJIKtIIDlH., r-' X , &' - COO'f

neTcTDyIDlItHe cpemrae , BKJra,n:OM nroporo cxaraeaoro , KaR rrpaBHJIO, MOJlUIO
 
npeHe6peTh.
 
2) On'fKMJi!3aI.UUI cnexrposrerpa (MaKCHMyM onerocazs npa Sa,n;aHHOM paape

memm) .n;OCTHraeTCJI npa E1:lnOJIHe:mm YCJIOBlIM:
 

L1. =-L2 (4) 
H R..... ::. 2 R~} (5) 

rne L, II L" - ,lt.1lliH1:l rrpOJIeTHHX 68.3 OT nepsoro ROJIJIHMaTOpa )J;O 06pas

na II OT oopaana .n;o ,n;eTeKTopa, R..., H Rj - panzycu ne"pBoro H, sroporo
 
KOJInRMaTOpa cOOTEeTcTBeHHO.
 
3) Hmmtí BHJJ: ~ Pi3~emeHIDi W( ty) lICCJIe.n;OBaJICR D /8/ aHaJIlITH

qeCKl~ MeTo.n;aMH H E I / - MeTo.nOM MOHTe-Ka~o. BHBO.n;U 3THX pa60T
 
B 06IQHX xeprax COBna.n;8lOT: q>yHKIUfJI paapemesaa no ~.n;JIR: ACr OK8.3hlBa

eTCH KOJIOKOJIo06paaHOH, nacnepcaa 6~ MaJIO 3aBldCZT OT yrora paccea

HRJI (HOMepa .n;eT8KTHpyIDmero KOJIb~a), HO CTaHODRTCR c~erKa aCHMMeTp~


HOM npa caaax MaJJHX yrJIax pacceaaaa.
 

'" 

IlIQ. KaK MH IIponO;rmM H~Mepªmm MeTOlIOM BII 

IIpocToTa 3Toro 3arOJIOBKa 06MaffqRBa. B .n;enCTBHTeJIbHOCTH,perHCT
pnpyeMaR Ha 3KcnepRMeHTe 3aBlICHMOCTb KHTeHCKBHOCTH OT ~IHU BOJIHH II 

yrJIa paCCeHIm.R: I ( e À ), nOMHMO <pOlIa, conepzar B ce6e no RpaiiHefir 

Mapa 3 HeH3BeCTH1:lX (lI lIeHHTepecHHX) ~yHRnHH: 

r (9, A) =To (tl). tir{'J/~SL . 2' rJ). -ex r (- r~JA).d). ai.S2...s +-B (8, À ~ 

r.n;e - cnexrp HeATpOHOB, nanarstax na oõpaseu,L(À ) 
1. (À ) - a<fxI>eKTHBHoCTb peracrpanaa HeftTpoHoB .n;eTeKTopOM, II 

exp( - ~(;\) . d.. ) - nporrycxanae Het~TpOHOB 06pasUOM, 
ta (6) , À ) - <POH YCTaHOBKK, Ha6JIIO,naeMwí B OTCYTCTBlIe ocpaana. 

lliIllJoPMaTHBHO TOJIbKO ;J2:{~/d..52.- - CelJeHH8 paccesaaa 06pa3
nOM, 4 OCTaJIbHHX :3 a.BKCBMOCTl! JIBMIOTCH HeH36 eJltHID.m YCJIOXHeHID!M1I ,ItJJJI 

MeTo.n;a·BIT. ~ HCRJIDlJeHHH nepBRX .ItBYX B OllHTax c HeMTpOHaMH -qaCTO 
B KaqeCTBe cTan,IJ;apTHoro oÓpaana HCnOJIbsyeTcR n30Tpo~ pacceHBa
TeJIb B BH,!(e MeTaJIJ1lfC1eCKOrO BaHa,n;IDI. Ô'rOT ze rroztxon IDIOr,n;a acrpevaee
CR II B orrsrax MYPH. O.n;HaRO ,!VIR BIT MeTO,I(HIm MYPH 60JIee s@?eK'l'HEHHM 
OKa3aJIOCb HCnOJIb30BamIe aaaanaesoro pacceasarexa, pacnoxaraeaoro 
~ HsyqaeMoro o6pasu;a, B6~:3H .n;eTeKTopa (7 Ha pRc.I). !HK K~o
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ro oõpasua npOBO,nHTCa 2 coneMIaI: R3MepaeTcsr I~ - pacceaaae TOJThXO
 

OT ~Ópa3:u;a II I; V - pacceaaae npa rrOMeIqeHI:IHX B nyqOR oopaane II naaa

,ItRenOM pacceasareze, }!HqxpepeH:u;HaJIl>HOe cexeaae pacceaaaa e,ItH~ei'í
 

oóone,Ma/06pa3Ua, HMelOIqero TO.nnurny d.. , reneps MOJKHO npe,ItCTaBHT:D B 00

,u;e /13	 : 

,1 

'~['Y) L 7;. á'v ./~~) 
~y -x, d.. Ci..52./v; (7)"Sl.. 

r,u;e..Q~ II ....Q..... - TeJIeCHHe yr:'JIH, non ROTOpHMR BH,IJ;eH ,lleTeKTOp c oó


pasna li BaHa,It'HeBOrO paCCe~IBaT8JISl, T;, , ~v H (~X/dS2.)..... - npo

nycKaHHe, TO~a II )lH~epeHIJ;HaJI:oHOe CetreHHe paCCeHHHS BaH~. aTa
 

KOMÓHH~ 2-x l!3MepeHHH (nOCJIe BlfCmTa.JmfI aHaJIOI'KtIHHM OÓpasOM HOPMH


pOBaHHOrO !PoHa) CBOÓO,ItHa OT TPY,ItHO onpe,IteJmeMllX 3aB1{CID40CTe~, IIepe

tnlCJIeHHHX B (6). 

EoJIee Toro, BaHa,:n;JiIenmt CTaH,ItapT, BCTpoemwft B YCTa.HOBKY, n03BO


JIReT ,nOCTaTOtrHO tracTO (Hanp., Qepe3 '3 MHHyTI:l) trepe,u;oBaTb H3MepeHWi
 

I~ H r"" , trTO ,It8JlaeT pe3YJThTaT HetryBCTBHTeJThHHM K Me,ZtJIeHHOMy
 

~e~ 3KCnepHMeHTaJIbHHX YCJIOBH~ II 06eCnetrRBaeT BHCOKyro ,ItOJIrOBpeMeH


HyD nOBTopaeMOCT:D pe3YJThTaTOB. STOT nyT:D aB~eTcsr OQeH:D rrOJIe3HHM IIpH
 

HCCJIe,u;OBa.HWiX OÓpasUOB co CpaEHlITeJThHO MaJJ.HM CetremeM pacceaaza


( ,,/x-/~ """" 10-
3
+1 CM-

I) 
, xorna Tm;aTeJI:DHHe H3MepeHIDI aareacasao


CTR Heoóxo,u;mm .D:JI.R: ·npaBWI:DHOrO BlflmTaIDIH HeH3ÓemIOro g)oHa (,I(Jlff CPaB


HeHWI yRBlteM, trTO ( ~I:./d..s2. )v z 2,9.10-2 cM-I ) .
 

O,ItHaKO onacsaaeaaa cxeaa CTaHOBHTCR HenpHeMJIeMoft npR BCCJIe,u;OBa

mm ClLTfbHO paCCeKBaIDIItHX oõpaauon ( ~r/~- 1+103 CM-I ) , T.R. BI:l 

ÓOpOM TOJDItRHI:l oõpasua ae scerna M01tHO R3ÓeJtaT:D HeÓJIaroIIpRsrTHOro yc

JIOBlUl ( Is" - I ..) /i; <: <: r. 1l0,It06Hl:le, CBJIl)HO paCCeKBaIOO\He, oõpas

UH H3YQaDTcsr no HeCROJThRO M0.ItHIDKUKPOBaHHofi npo:u;e~e, B ROTOpOH H3

Mepemm pacceSIHIDI ~ II nponyczaaaa 7; npOBO,ItflTruI Óe3 BaHa,ItWí, a, 

COOTBeTCTBeHHO, Iv - Óe3 oõpaana• .IJJm H3MepeHIDt nponyoxaaaa 7:i 
npH aTOM lICnOJI:DsyeTC.R: ,IteTeRTOp llpsrMoro rryqKa (9 Ha pRc.I). STOT .u;e

TeKTop, :HMeDIUIA aqxpeKTHBHOCT:D R TewroBI:lM Hej,fTpOHaM ..... 10-3 , scerna 

°a.KTHBeH, n03ToMy BI:lÓOP npo:u;e.u;ypI:l H3MepeHHH He oÓaSaTeJThHO sapa.Hee 

COrJIaCOBI:lBaT:D c paCCeHBaDmHM CBoi'íCTBOM oÓpas:u;a. ~OBOJThHO tracTO 

aTOT BI:lÓOP Momo C,It8JlaT:D II na arane 06paéOTIDI peayJIbTaToB. 

6 

ITIB. IlDelIBalliiTeJIPHa.H oÓDaÓoTKa De3YJThTaTOB 

UeJTh aTo~ 06paóOTKH - B pa3YMHOH CTeIIeHR C~T:D ,u;ByMepHHH MaccHB 

I ( e ,À ) (2K-CJIOB) II npeoõpasoaarr, ero lI3 "JIa6opaTopHHX" KOOP,IJ;H

nar (B , ~ ) B ~H3HtrecKyIO SaBRCRMOCTb d~{~~/.:(..Q.. • MI:l snecs ue 
OCTaHaBnRBaeMCH Ha CT~apTHHX RoppeKUKHX (BUqnTaHHe paS~qHHX ~o

Hoa, BHeceHHe nonpaEOK Ha MepTBoe BpeMSi) , B 60JI:DrnOH CTeneHH OTp~ 

mnx ocoóeHHOCTH KOHKpeTHoro He~TpOHHoro HCTOtrHHKa H YCTaHOBKH. ITpo

ÓJIeMa. Ha KOTOpO~ CJIe.ItYeT OCTaHODKT:DCH, - QTO .neJIaT:D c ? (no ~cny 

aKTlIBHHX .n;eTeKT.HpyIDIItHX ROJIe:u;) 3aElICHMOCTRMB. d z (,...)/alJ2.. , HSMe

peHHIDAR c paSHHMR paapemeaamra no 6j/. KaK BH,ItHO HS pao , 2, yrJIOBaH. 

PRc • 2 •	 c1)ymaum paspemeIDIH 
CneKTpOMeTpa MYPH. 
KpHBUe OTHOcaTCsr 
R 1, 3 a ? .neTeK
THpyIOIItHM KOJI:D:U;aM, 

300 npa YCTaHOBKe ,u;e
TeKTopa c ~aMeT~ 

200 pOM ueHTp~Horo 

oraepcraa 80 MM aa 
100 paccToHHKH 12 5 Mt

OT 06"'pasua (A), 
II C ~ 200 MM aa 
paCCTOHHRH 4~5 M 
OT OÓpasna (./j). 

Rlel 
120 

100 

80 

60 

40 

20 

9 .1lJ} e 

~cnepCRa B aRCHaR:oHO-CRMMeTpKqHOfi reoMeTpHH llpaKTRtreCRR He 3aBRCHT 

OT HOMepa .u;eT8KTHpyromero ROJIDIJ;a. ITpeHeóperaa BTOpHM CJIaraeMUM B (3), 

MH ~oJIY1laeM ./ z, lo _ 2. 2

6'V ::: ~ .~ i$"/ (8) 

T. e. c pOCTOM e (pB.IUlYca KOJThU~) npa BUÓPaHHOM ~ npOHCXO,IU!T cY1Ãe

HBe ~ paspemeHRH. BoSHHKaeT Bonpoc, cymeCTH,YeT JIR cnocoó 06~e
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~HeHaH 3RCnepKMeHTanbHHX ~aHHHX, nO~eHHHX c pa3HHMH ~CnepCRflMH 

, <JJymuum paspoaeaaa, HO OTHOcm.rnncCSI R O~HOH R TOH xe TOtn\e ~ • MOJK

HO yKa3aTb no RpaHHeH Mepe 3 OTBeTa Ha 3TOT Bonpoc. 
B paõore CHrepa H ITnHHa /IZ/ npe,nJIOJKeHO "rrpORPYCTOBO" pemesae 

oTpe3aTb II BHÓpOCHTb ~aCTb ,naHHHX, no;ryqeHHHX c HaRÓOJIee nJIOXRM Pa3
pemeHHeM. KpHTepHeM ~ oTÓpaCHBaHHH cnyJKHT TpeÓOBaHHe M8KcHMyMa OT~ 

Momo orpaaasarsca pa3JIOJK8HHeM (9). CrrpaBe,nJil'IBOCTb aroro ,noIIy1lleHHH, 

eCTeCTBeHHO, HY~aeTcH B npoBepKe ,nJJJl aapaHee He H3BeCTHoro 3aRORa 
pacceaaaa, ITparMaT~eCKBM onpaaaanaea aroro nonxona, ~arrpHMep, ,HBJIH

eTCH ero npHMeHEMOCTb R onpe~eJIeHHID p~ca HHepqKH B .nHarra30He 
IO+rOO Â(pHc.4). CTporRa no)J;Xo,n, ROTOpHH JIerKO C~PMYJll'IpOBaTb (HO 
He peaJIH30BaTb), TpeóyeT pemeHHH 3~aqH o ~eROHBOJIIO~ Cpa3Y Ha BceM 

HomeHIDI HHTeHCHBHOCTH R ~~ • 
ITYTb, HcnO~30BaBmHHCH ,nyóHeHcROH rpynnoH ,no CRX nop, OllHpaeTCR 

Ha ManOCTb HCKameHHH, BHOCKMHX ~eH pa3pemeHHR. B aTOM npHÓ~
oJlteIDm H npa BHóope B Ra~eCTBe HeaaBHCHMo:tí nepeMeHHoí1: ~ =J1- M1?"~ 

Ha6JIIO~aeMaR 3aBRC1fMOCTb cp ( ;; ) H HeHCKaJiteHHaR F ( 'f/) CBH3a.HhI 

,cooTHomeHHeM: 
'\. 1Ifi (~)= + f 6;1/ o~(f-) t: (~) -r" 0J (9) 

r~e , - HOMep ~eTeKTHpymmero ROJIhUa. KMHOXecTBY 3RCnepliMeHTaJIbHHX 
~aHHHX ol~ (~)/tJI.5L , OTHOCRIIleMyCH R BHÓpaHHHM ( 't-, â if ) 
( .â ~ - npOH3BO~HO BHÓHpaeMll:tí mar no OCR ij: ), npzaeaaerca OÓWIHaR: 
npoue~a ycpe~HeHRH C BeCOM, oópaTHO nponOpUHOHaJIbHHM ~cnepCHH 

~~~S2 • POJIb KOpOTROBOJIHOBOft ~acTH HeaTpOHHoro crreRTpa npR 
3TOM OCJIa6JIS1eTCH "eCTeCTBeHHHM" nyTeM, aa c~eT ÓHCTporo pOCTa OillHÓ
KH. ,sizl&:1..52.. npa yMeHbmeIDm À • AHanorHlffio BwmCJJJleTCR ycpen
aeaaoe aaaseaae ~~ ,nOCJIe xero nspasenae (9) COXpaHHeT CBOH BR,n, 
HO OTHOCHTCR R Be~HaMK, ycpe,nHeHHHM no COOTBeTCTByromHM HHTepBa
JIaM {) ~ H ,neTeRTOpaM. .Terreps 6t/f:, e: ys.e ae ocraerca nOCTORHHOH, 
RaR aoTO CJIe,rcreT H3 (8), a conepmaer nJIas:HID! nepexon OT ÓO~lIIHX 3Ha
~eHKn, cooTBeTcTByDmHX BHyTpeHHeMy ROJIbny, R MeRbmHM, COOTBeTCTByID

~ BH6lIIHHM RaJIbUaM. 3Ta 38BHCHMOCTb rrORa3aHa Ha pHc.3. 

~% Iq;o f-

I 

inI I "I I 

15 \-- " I 

PHc.3. SaBHCHMOCTb OTHOCH

TeHDHOrO pa3pemeHHH
 
cnexrpoaerpa OT ,..."
 
ycpenueHHoro no BceM
 
~eTeKTRp~ KO~aM.
 

A R B OTHOCHTCR R YC

JIOBRRM, OIIHCaHHHM
 
B rrO~CH K pHc.2.
 

1.10-3 1'10-2 ,.,õ' q,Ã-' 

ÜID!lcaHHH:tí ny'1'b TaR X6 ,na.n:6R OT H,JJ;6a.JIDHOrO, KaK H nepnaã, H llpHeMJIeM 
Tor.rta,Ror,na npHÓOpHH:e HCKaJKemm HaCTOJIl>RO MaJIIl, ~TO ~ HX ytleTa 

~
 fn I PKc.4. OóJIaCTR IHHbe ~ ÓeJIKa 
~eHO,nOKCHH~ 

2,4 ( HIV = 12·10 , 
c = 3 Mr/M.TJ. 10 ~a

COB, 8, = I3,~±0,3 A, 
BepXIDIJI Kl?RBaR) H 70S 

2.3 pHOOCOMijOH ~acT~ 6 
..... e.e-t: (M.... s2,,5·rO, 

c = 4 MI'/~, br~aCOB, 
2.2 ~ = 89,2-0,7 A; 

o. ~R RPHBaR). 

2,1 
MaCCHBe 3RCnepHMeHTaJIbHHX ~aH

4 .10-3 ~ ~ Ã-2 HHX, T.e. OTHCKaHRH TaKO~ ~

300 500 700 

KIUm t: ( ~ ), ROTOpaJi, nOCJIe 
CBepTKH C ( -ToA ~eE Pa3
pemeHHH, O~OBpeMeHHO CorJIacy
eTCH C 'f} ( ij; ) ~ ncex c, 
ITpH 3TOM, eCTeCTBeHHO, HeT 
HYJK,IU:l HlI rrOJTh30BaTbCR pa3JIO:llte
HHeM (9) H 38.HBMaTbCH ycpenas
HHeM, HlI OTÓpaCIlBaTb ~aHHYe, 

X 2).,-2 H3MepeHHHe C xy~ paspemenn
eM •. O,n;HaKO ara aaaasa nosa ente 

HaxO,IUlTCH B CTa,rum pemeHIDi. 

IY. lIeHcTIOO9IIIHe rCTaR0BM I rrpOeKTll 

K HaCTOJImeMY BpeMeHH H3BeCTHO no Kp~HeH Mepe 5 YCTaHOBOR ~ 

Hax0wmtHXCH na pa3HI:lX q,asax< pa3BIITRR:. O ,ItyÓHeHcRoM cnezrpoaerpe /I 
SI yxe yrrOMHHaJI. He OCTaHaBJIHEaRCb na MHOrO~HCJIeHHHX napaserpax, npa
Be~ rJIaBHHe: nOTOR TellHOBllX HeHTpOHOB Ha Oópa3~e - OT 3,7'107 .no 

6 2/C6.10 H/cM (3a.BHCHT OT KOJI.1IHMamm) rrpa cpe~Heit TeIIJIOBOA MOII1HOC
TH psaxropa 2 MBT; ,ItHaITa30H HCnOJTh3yeMl:lX .zvnm BOJllI 0,7+7 A; OCBoeH~ 
mr:R ~aITa30H ~ II paspemamaa cnOCOÓROCTb ówm noxaaass na pac , 3. 
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K HaCTO~eMY BpeMeHH nO~eH nO~OEHTe~HHM OITUT HCC~e~OBaHHR 

nO~epOB B pacTDopax (1% PiCTBOP nO~eTaKp~OBO~ KRc~OTH c p~COM 

KHep~ Mif~oMo~eRY~ 75 Á 13/), Hc~1e~OBaHRff MemMO~eKyRRpHo~ HHTep
(pepeHUIDI I /, HCC~ifO'8.HIDl BeCI.Ma roasax I'H,JWaTBlUIoHHHX 8@1eRToB 

10-1+10-3 1
B nOJm8~eKTpoJmTax 3 (ce-qemm cI~/.I.52. B ocaacra cM- , 
HeoCíxo~HMOCT:h a6COJIlOTHOH Ra..JmCípOBIUi ~JIH CpaEHeHHJl c peHTreHOBCIGfI\Irn !. 
pe3Y~TaTaMR) H p~a ~PYrHX MHKpO~CnepCHHX CHCTeM. ~arrasoH RCC~e~O

,; ~ BaHHHX HeO~HOpO~HOCTeH npOCTKpaeTCR OT 10 A (r~aTauHOHHaR OCíO~O~Ka .
 
na JlHHe~HOM nozaxepe) ~o 300 Â (70 S pHCíOCOMHaR xacrana E. é'o/.' ). I~
 
J1cno~3yeMhIe OCí'.beM11 pacTBopoB Ko~eCíJIlDTCR OT 2 ~o 0,4 MJI. fIpH acc~e,ItO


BaBRRX ROHcnCTeHTHHX ~ TBep~HX CRCTeM HeoCíxo~oe Ko~ecTBO MaTe

paana KOJIeCí~eTCH OT Ia Mr (MYJThTWIaMeJ.IJI.fIpHHe wa3H JIRI:l'H.nOB) no 200 MI'
 

(MeTannH~eCKRe CTeKHa). TRTIR-qRaH npO~O~TennHOCT:h 8Rcn03~ 1-2 qa
ca, ,RO ~ CJIa6HX pacceHBaTeneH ~ llpR ~~OXOM OTHomeHHH 8@1eRT/~H 
npO,ItOJIXRTe~HOCT:h 8Rcn03RUKR MoxeT CíHT:h YB~eHa B Ia pa3. 

HcnOJIDsyeMaR B HacTaHmee npeMR ,IteTeRTOpHaR cRcTeMa HeoCíRaAaeT 
asRMyTaH:hHOH n03~omIO~ -qyBcTBRTe~ROCT:hID, n08ToMY npH Rcc~e~OBaHHH 

TeRcTypHpOBaHHHX oCípasnOB nepe,It ~eTeRTopoM YCTaRaBJmBaeTCR RO~PY
lllItaJi ,IUla4JpaI'Ma, orpaaasasarsnaa .ItRanaSOH perncTpapyeMllX a3HMYT8JThHIlX 
yrJIOB P • C'.beMRY yr~oBofi SaBMCHMOCTl1I npa 8TOM ~~O,u;HTC.ff BeCTR mar 
aa naroa, nosopaxasaa oopaaen BORpyr OCR nyqKa 6. TarofM oopasou, 
aanpaaep, MOJIDIO Onpe,1teJm:TI. npoesnaa pa,nl1IYca HHepwm a.HHSOTpOlIllliX oos
eKToB, p83yMeeTcR, B MaKpOCRO~eCKl1I OpReHTlIIpoBaHHHX cRcTeMax 
(~ORpHcT~~ecFMe. rro~epH). B HaCTORmee BpeMR Y Hac Be,IteTC.ff 
paspa60TRa CHCTeMH, oCí~~eH nOXHoH asHMYTanLHOH rr03MnHOHHO~ ~yBCT

mITeJThHOCT:óID. 
Hs ,lij>yrn MaJIOyrJIOBUX cnexrpoaerpon aa mmyJIbCHIlX zcrcsaasax 

,eljPOHOB, B nepByIO oxepem., sacJIyJKlIIBaeT ynOMHHa.mIR cnererpoaerp 5 AJV' 
17 , pacrroaoaeasaã na HenTpOHHOM RcTO'tlHHKe KFJ/5 ~OMaJ".LbRaJI za

õoparopaa @ISliIW BHCOIUIX aaepraã, íIno~. IIapaMeTpH HeftTpOlffioro HC
TO'IlmKa, pacnozoaeaaoro aa YCRopHTeJIe npOTOHOB, (Efi = ,500 MaB, 

J == I rARA), YCTyIIaJ1J!1 B 1983 roJ]y :BMIIY'JIbCHOMy peaKTopy HEP-2 rrpHMepHO 
B 200 pas (oomee ~CJIO ~OE,I(aeMIlX He:fliTpoHoB 5.1014 c -I aa KE.AI.5 no 
CP~H~ c 9.1016 c - Ha HEP-2). IIOTOR HeftTpoHoB Ha oCípasne 
i 17 H8 yKa:3aH, npsiMHe OnelIKK ~aIDT 105 CM-2•c -I (B HCCJIe,ItOBa.IDm 
18/, BlmOJIHeHHOM aa SAJJ , npHBO,ItHTC.ff 'SHa'tleHHé 7.104 CM-2•c -I) • 

O,ItHaKO CJIe.nyeT HMeTI. B BH,Dy, tITO 8TR ;IJ;a.HHHe OTHOCRTCR R paaaeã CI>ase 

pasBRTIDI BCTOtImma Kf;V .s • 
ÜT~TaH!>HOH 'tIepTO~ YCTaHOBRK SAA/ HBnH8TCH HcnO~SOBaHHe XO~O;IJ;

soro 3aMe,ItJIHTeJm (TBep,Itf.l~ MeTaR npa 20K), xcnycKaJOlIlero cnexrp He~Tpo
HOE, cMemeHHHft B ,It~HHOBOJllIOB,YID 06~acT~. TIpl1IMeHeHHe XOHO~Horo HCTOtI-

HHKa C03,1taeT a~eRTHB~ BHRrpHm B HHTeHcMBHoCTR, CBHSaRHHft c TeM, 
qTO npa 3a,n;aHHOH Heonpe,IteJIeHHOCTK Ó,. TpeCíoBaRIDI R yr~OBOH ROJI.TJ:HMa
rum nanasmero nyq:Ka OCJIa6Jl'HDTCH c pOCTOM ,ItJIHHIi[ BOJlH1l 

68 z: 6~. ÃPT: (10) 

Ilpocrae reoMeT'pR"IeCIme coocpaseuaa nORa3HBalOT, 'tITO ,lI;11ff MYPH as
TeHcKBHOCT:D r "'- (J> l))'1/27/ . 3aMeHffR ,ItJDl OneHOR B (10) A rra .À r ..... 

""'- "C.- 'Iz. ,Ml:l rrpIDW.ItHM R BHBO.ny, 'tITO :r.... 7;.-2. ,r,Ite 7;, - T8MIle
parypa He:fliTpoHHoro cnexrpa, 3Ta oneaxa ,ItOJDKHa paCCMaTpRBaT:OC.ff KaK 

OrrTRMRCTK't{ecKHj Bep~ rrpe,Ite~ ~ BHHrpHma·HHTeHCRBHOCTM1 CBRSaHHO
ro C OXJIaJK,ZI;eHHeM SaMe,I(Jn'ITeJIR. B 17/ rrpHBO.ItHTC.ff (RS .npyI'HX cooõpaae

.,-II~ •
mm) õozee CRpOMHaR onemca I"" '11 • O6e 8TH oneasa CTPaAalOT OT 
paaa ,ItOIIyll.teHldt, HO yKasHBaIOT na BHrO,ItHOCT:D OXJI8JK,Il;eHIDi SaMe,nJIHTe.ztH. 

B cnesrpoaerpe $A 1/ rrpRMeHReTC.ff pan .zt.pyI'ID{ TeXID'ItIeCKR HHTepeC
HHX pemeHR~, Y~aIO~ ero Ra-qeCTBO. K HX ~CJIY OTHOCRTCH RSOrHyTHH 
HeHTpOHOBO,It, 8~eRTRBHO O~aIO~ rrpHMOR nyqOR OT CíHCTpHX HenTpOHOB, 
BOSHHKaromax B MOMeHT reHepauHH RMIIyJIbca MOmH0CTK. npR aTOM ,ItOCTyrrHH 

À B HHTepBaHe 3+11 Â, Cío~ee KOPOTROBOJIHOBHe He~TpoHH He ~OCTRr~ 
oCípasna. ~yrHM HHTepeCHHM pemeHHeM RBRfieTCR CHCTeMa CXO~CR RO~

~aTopoB, "WORYCHpyDmaR" rrpRMOH IIY'tJ0R ,a ~OCROCTR .neTeRTHpoBaHRH, 
rrpe~araBmHXCR HIDHecoM eme B 1974 ro~ 19. OTOT npHeM rrOSBo~eT npR 
CpaBHHTeJIbHO ROpOTROA RO~yIDmeit Cíase RCrrOJIbSOBaT:D 60JIbwyID CBeTR
myIDC.ff nosepxaocrs S8Me,ItJnITeJIR: li! CíoJThIlIJilIe pasaeps oõpasna ões noreps 
yrJIOBOrO paspemeHHH. B Ra'tleCTBe ,IteTeRTOpa B 8TO~ YCTaHOBRe npKMe~eH 

HaCíop RS 43 HH,ItíIBH,ItyaJI!>HHX nOSHIJ;HOHHo-'tlyBcTBl1ITeJIbBl:lX ,IteTeRTOpoB 
c BHCOROOMHOH BHO,ItHoft HHT:OD. OJIeRTpOHKKa TaKOrO ,1teTeRTOpa CpaBHRTe~ 

HO rpo~os,IJ;Ka.,TpeCíyeT onepaezsaoâ IIaM.ffTlI 60JI:Dmoro pasaepa (.....1,5 Mera-' 
Cía.t1Ta), HO, eCTeCTBeHHO, rrpe,ItOCTa.BJIJIeT HeoCíxo,It:B.MHe YCROBl!R: .ItJISi HCCJIe
,ItOB~ aHHSOTpOIIHHX MaTepHaJIOB. 

YCTaHOBRa MYPH B HnoHHH HMeeT rrpeRpacHHe nepcneRTHBH paSBHTRH, 
CBRSaHHH9 c nJIaHHPye~ nOBHmeHHeM MO~OCTH rrpoToHHoro YCROpHTanH 
(npoexr GEMI;VI 20/, 800 MsB, 250 MKA), tITO, no OneHKaM, COOT
BeTcTByeT rrpOR3BO,ItCT:sy 6.,1016 H/c. Iloxozae nepcnererass HMemCH R 
Y psma .np;yrmc IDtmyJI!>CffilX HCTO'ilmKOB HenTpOHOB, Cí83HpYJOlItKXCR Ma rrpo
TOHBI:lX YCRopHTeJIHX. B PeseppOp,ItOBCROH JIaCíOpaTOpo (.AHr??) yte ,It0
CTHrHyT TOR 40 MKA R nnaHRpyeTCR ero ,1tOBeCTR ,It0 200 ~ 21 • K CO&a
JIeHHJO, cosnanae MaJIoyrHoBOro crrexrpoaerpa L'oWQ 22/ TeM eae ae 
SaBepmeHO. B CmA yxe ,IteAcTByDT HeCROHDRO cneRTpoMeTpoB MYPH Ha HHH. 
TIO-BJmlJMOMy, aaaooaee COBepmeHIIHH MS ~ ,axO.IU!TCH Ma .HCTO'tImme IfN,S 
B AprOHHCROH RaIJ;ROHaHDHO~ ~ópaTopHK 23. 3TOT HCTO~HKK rrpOHSBO~T 
3.1015 H/c, 1\0.qymecTByeT npoezr ero pa3BHTRH ,It0 1017 H/c (npoexr 

.A SPVN 124/)., 
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Bce nepe-racneanse YCTaHOBRH MYPH na }MH npa rrpOTOHHHX YCRopHTe
~ HCrlliTHBaIDT o6~ Tpy.nHOCT"b, CBR3aHHyID C BHCOROH ~aCTOTOR rrOBTO

, peHIDI mmyJI"bCOB ( Kt= N5 - 25 ru, I PAI!:. K I SI.5 - 60 rui. (}qeBnll
Hoe orp~eJme B03MOEHOCTe~ pa60Tll c HaH60JIee ~HHOBOJIHOBHMH He~T

pOHID,m CBH3aHO c 60JIDIDHM BpeMeHeM rrpOJIeTa (CM. W.(2», ROTopoe, o~

HaRO .ae ,D;OJIiKHO IIpeBlllilaTlI nepzona nonropenaa .m.myJI"bCOB MOmHOCTR B RC
TO~lllrKe. PacrrpOCTpaHeF~HM nYT"h o6xo,D;a aTOR Tpy.nHOCTH - YCTroloBRa 
B6~3H RCTO~HHRa cne!~anDHOro rrpepUBaTeJIH nyqKa, ROTOpHH nponycRaeT 
TOJIbRO Hei1"TpoHH OT xasnoro h -ro ( h = 2,3, ••• ) m.myJThca MOnmOCTH. 

, 1.fMnyJI:bCHblH peaxrop m3P-2 BaTOM OTHomeHIDI RBJIHeTCR rrp~TJV HC:KJl.1O~e

Im eM , T.R. qaCTOTa nosropenaa ID.myJI:bCOB MOlI{HOCTH 5 ru 25 HBJIffeTCH 
~OCTaTOqHO HH3ROH ~ pa60TH c CaMHMn ~JIHHHOBOJIHOBWMH HeHTpoHa~, 

rrpe.n;cTaIlJImOI.ItHMR ente npaKTH1IeCIW~ znrepec. 
B 3aKJnOlIeIme CJIe.nyeT C~eJIaTb HeCROJIbRO 3aMe~a.HHi1 rro rroBo.ny 

COrrOCTaRHeHHH cneRTpoMeTpoB MYPH,~e'CTByIDmHX Ha llHH H peaKTopax He
npepunnoro .n;e~CTBIDI. Bopco 11: .n;p. 23 rrpe,IUIpIDIH.Jm nOIIHTKy sscnepa
M,eHTaJIDHOrO cpasnenaa pe3YJI:bTaTOB C'DeMKH MYPH na lJ,JIyX ranax ·YCTaHO
BOR. Vfx BHBO.n; - o BIDITpI11lle BpeMeHH 3Rcrro3~ B BIT BapFIaHTe na 33% 
oCnapFIBaJICR B 60JIee n03.n;HeH paCOTe ~Hepa 26/, ROTOpan B~BHraJI 
Ha nepB1:l~ B3r~ npaBRll"hHOe, HO rro cymecTBY HepeanDHOe Tpe60BaHHe 
rrpOBO~T:b CpaBHeHHe rrpFI paBHHX pa3pemeHRHx. HepeaJIDHOCT"h 3Toro Tpe
60Ba.HIDi CM3a.Ha c TeM, ,{TO ;IJ.JIR CTarutOHapHHX FICTOqmmOB ~'1- ....... ê e 
= co &.-\~ t , D TO BpeMfl RaR ,ItJUI mrn Si cymecTBe:HHHM o6pa30M saBlICFIT 
OT V (CM. pKc.3), R cpaaaeaae no (26 B03MOJKHO TOJThRO B O.n;BOR TOtIRe. 
BMecTe c TeM, rrpe.n;CTaBnReTCH OqeBFIlJ,HHM, tITO rrpeHMymeCTBa Toro y~ 

lIBoro BapFIaHTa 3aR3CRT OT H3yqaeMoro 06'1>eRTa FI rrOCTaHOBRR 3ana~. 

CneRTpOMeTpu HerrpepUBHoro .n;e«CTERR HMe~T upeKMYmeCTBa IIpR Hccne.n;OBa
HIDIX CpanHHTeJIDHO YSRlDC PlHTepDaJIOB 1-' (aarrpzsep, orrpeneaeaae pa.mry
COB HHepmrn: 06H'tIHO rrpOBO,IJ,HTeH c Cf'M.;r / 1'.... ,'"" ~ 3 ). C .n;pyrOH CTO
POHH, BIT TeXHHRa JIerKO rr03BOJIHeT rrpoBo~TlI c'DeMKy B RHTepBane 

a. 1/.1/. 20, ~TO nOSBOJlHeT Cy,nFIT"h cpasy o Dce1\: KpnBo~ pac
-y"" ......I·y........... "V'
 

CSflHHR, BRJDI)'t{aJI 06JIaCT"b npe.n;eJIa TIopo.n;a. KpOMe Toro, Texmma BIT OT-
KpHBaeT ~ HOBHX B03MO~OCTeR, cRR3aHH1:lX c TeM, tITO MTHOBe~ no
TOR HettTpoHOB Ha o6pasne Ha llHH Ha 1-2 rrop~Ka npenumaeT cpe.n;HKti. 
TIocne~Hee 06CTOHTeJIDCTBO MoxeT oKasaT:bCR pe~ RpR Rccne~oBaHKHX 

nepexo~HHX npOneccoB B cHcTeMax, KCnHTHBaDmRX He06paTHMHe YCTa~ocT
HHe HBJreHWI, II B .IUJyI'KX KaqeCTBellliO HOBHX ascnepaxearax. TeXHKKa 
MaJIoyrJIOBOrO pacceRHRR HenTpOHOB no MeTo~ BpeMeHH npo~eTa eme rrpo
XO~T nepRo~ pa3BRTRR, rrepB1:le pesYJIDTaTU RBJlHIDTCR MHoroo6em~AH, 

li HeT ocnoaaaaã OT.n;anaTb aCíqOJIIOTHOe npezmoxreaae 
, 

KaKo:tt-Jm60 R3 ÃllYX 
aJIDTepHaTHB. CRopee KX crre.n;yeT paCCMaTpHBaTlI RaK ~Ba B3am~o~orro~ 
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mHX no.n;xo.n;a,WMeromMX CBOR .n;OCTOKHCTBa H He.n;OCTaTKH, R, COOTBeTCTBeH
HO, 06JIaCTH rrpe.n;rrO~THTeJIDHOrO rrpRMeHeHHH. 

MI:l aaxaaa c yrrOMIDIa.HId.H o rrepsox HaC~eHm! MaJIoyrJIOBOrO 
paCCeRHRH He«TpOHOB B 1948 ro,n;y.SaKoH'IHM HarrOMHHaHKeM o TOM, tITO 
Te:x:IDfKa BpeMeIm rrpOJIeTa liaqaJIa rrpHMeHRT"bCR B TOqHOCTR Tor.n;a Me /28/. 

,	 ~e~c"b, qTO CrryCTH HeCROJIDRO ~eCRTRJIeTH~ KCTOpHKH WK3HKH B ClTOM
 
YCMOTPRT .n;o6pIDt 3HaR, a ae TOJThKO Krpy CJIytIaJI.
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OcTaHeBHti IO.M. Pl3-87-407 
BpeMH-npoJieTHbJe cneKTPOMeTpbi MaJioyrJioBoro 
pacceHHHH Ha HMIIyJibCHb~ HCTOtiHHKaX HeHTPOHOB 

p aCCMOTpeHbl npHH~HITbl p;eHCTBHH, KOHC TPYK~HH, .D;OC TOHHCTBa 
H Hep;ocTaTKH H3BeCTHbiX cneKTpOMeTpOB MaJioyrJIOBOro pacceH- i 

HHH HeHTpOHOB, C03p;aHHbiX Ha HMnyJibCHbiX HCTOtiHHKaX HeHTpo
HOB. HaH6oJiee BruKHbiMH p;ocToHHCTBaMH cneKTPoMeTpoB 3Toro 
THna HBJIHIOTCH BbiCOKaH CBeTOCHJia H IIIHPOKHH p;Hana30H H3MeHe
HHH BeKTOpOB pacce.HHHH, peaJIH3YeMbJH O.D;HOBpeMeHHO B op;HOH 
3KCn03H~HH. BMecTe C TeM, H3MepeHHH a6COJIIOTHOH HHTeHCHB
HOCTH, KOppeK~HH Ha <iJoH H HOpMaJIH3 a~HH nepBHtiHbiX 3KCnepH
MeHTaJibHbiX p;aHHbJX HeCKOJibKO YCJIO)J(HHIOTCH no cpaBHeHHIO CO 
cneKTpoMeTpaMH MYPH, HCnOJib3Y~HMH HenpepbiBHo p;eilcTBYJOIWie 
HCTO'IHHKH HeHTpOHOB H CKaHHpOBaHHe TOJibKO no yrJiy paCC~H
HHH, 

Pa6oTa BbiiiOJIHeHa B lla6opaTopHH HeHTPOHHOH <iJH3HKH OIDI.H. 
Coo6meHHe 06'be,n;HHeHHOrO HHCTHTyTa R,D;epHbiX HCCJie.D;OBaHHH. llY6Ha 1987 

IlepeBop; aBTopa 

Ostanevich Yu.M. 
Time-of-Flight Small-Angle SrattPring 
Spectrometers on Pulsed Neutron Sources 

PI3-87-407 

The operation principles, constructions, advantages 
and shortcomings of known Time-of-Flight Small Angle Neut
ron Scattering (TOF SANS) spectrometers built up on pui
sed neutron sources are reviewed. The most important cha
racteristics of TOF SANS apparatuses are rather a high lu
minosity and the possibility for the measurement in an 
extremely wide range of scattering vector at a single 
exposure. This is achieved by simultaneous employment of 
white beam, TOF technique for ~-scan and the commonly 
known 8-scan. However, the electronic equipment, data-ma
tching programs, and the measurement procedure, necessary 
for accurate normalization of experimental data and their 
transformation into absolute cross-section scale,they all 
become more complex, as compared with those for SANS appa 
ratuses operating on steady-state neutron sources, where 
only 8-scan is used. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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