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METOAUKA

BOCCTAHOBNEHMSA CMEKTPA HARTEMJNOBbLIX HEATPOHOB
METOAOM BbIMUTAHUSR BKIIARA 1/v

MM 71—75

Harcrogmas Meroqnka mpegHasHaueHa A8 HCIOJb30BaHUS NPH H3-
MEDEHHH CMeKTpPa HAXTErJIOBHX HEATDOHOB AKTHBAUHOHHEIM METONOM.

Meroqmka yCTaHaBIMBaeT:

1) pexoMemngyeMble K HQINOJB3OBAHHIO Pe3OHAHOHBE DeakUHH aK-
THBAUMH H 3HaYeHHS XapPaKTePHUIYIOWMX HX SACPHODHIHYSOKHX KOHC-
TaHT;

2) MeTOAHKY BOCCTAaHOBJEHHS AudyhepeHuHaJbHOrO CneKkTpa Hed-
TPOHOB B HHTEpBaJe dHepruH Hefirporos or 0,5 mo 26000 sB.

MeToauKa MOANENKHT JOMOVIHEHHIO M YTOUHEHUIO TO IMEPE PacLi-
PEHHA HOMEHKJATYPH PEKOMEHIYeMHX K HCIOJIb3OBAHHIO DeaKUHid H
YTOYHEHHS 3HAYEHHH ALEPHO(DHUIWIECKHX KOHCTAHT.

1. HOMEHKNIATYPA PEAKUMR AKTHBALWMM M MCXOAHBLIE BEMKYMHLI

1J1. Tlepeuerr peKOMEHIYEMHIX K HCNOJNb30BAHHIO peakuHi c ce-
YeHHEM aKTHBALMH, HMEIOLHM HETKO BLIPAXKEHHBIA pe3OHaHC, W peak-
UMt c ceyeHHeM aKTHBALHH, NPONMOPUHOHANBHEIM 1/v (U — CKOPOCTH
HeliTpOHA), a TaKXKe 3HAYEHHS AISPHOPHINUECKHX KOHCTAHT, Xapak-
TEPH3YIOUHX 3TH DeaKIliH, NpHBedeHH B TabJuue.

1.2, McXOnHBEIMH BeTMYMHAMM AJS BOOCTAHOBJICHMS CIHEKTpa fB-
As0TCH ALePHOGHIHUECKHe KOHCTAHTH peaKlUuil aKTHBALMH M aKTHBA-
UMOHHBE WHTerpasl R;. AKTHMBauMOHHBLIA MHTerpan R; [c~!] apen-
cTaBaser co60ff CKOPOCTb i-f pPeaKUHH H ONPEReNsaeTcs, HCXOAR U3 H3-
MepeHHOA aKTHBHOCTH i-r0 JerTextopa A; [pacnfc], no caeryoued
dbopmye

1
= N l
Ri N‘(l-—-e—a"t") e_h"' ( )
nae N; — uncio sep i4r0 H30TOma B JETEKTOpE;
M [c™!'] —mocroAnman pacmama pPalHOAKTHBHONO NPOMYKTa peax-
ILHH,
to [c] — mpomoONKHTENLHOCTL 06/Y4EHHA 1ETeKTOPA,
ty [c] — mpoMeXyTOK BpeMeHH OT KOHlA 00/TyyeHHs JeTeKTOpa A0
HauaJa H3MepPEHHs ero aKTHBHOCTH.
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2 1,00

3} 3940-10—2 © 1,0 756 9 10 0,749 1 0,975 7.5
4] 2568-10-* 04 493 10 1,00 0,9642 7.2
5| _563-10-2 2,8 1080 10 1,00 0,985 13
6] 912-10-2 57 175 13 1,00 09711 14
71 214-107 9,8 41,0 14 1,00 0,95 38
8 ) 2,7 Y 10 2) 0,9965 15
9 3439-10-3 0,8 66,0 10 1,00 0,841 27
10| 1,172-10-* 2.2 22,5 10 1,00 0,869 20
117 1,39-10-¢ D) 1,4 2,641 10 1,000 0,9518 33
12} 4.43-10-3 83 85 13 1,00 0,933 i
131 1,46-10—¢ D 21 2,800 24 1,009 0,66 5

fIlpumevuanns x rtabanne.

1. Kospdunuent nMeeT ykasaunHoe 3navenue npH fo>3 mHH. [IpH MeHLUIHX 3naueHMAX fo CleLyeT MPOBOAMUTHL TOY-
HH yueT BAWSHHA MeTacTaGHAbHEX ypoBrel. (Bacuaves P. II. & Ap. B ¢6. MeTPOAOTHA 1efTPOHHOTO H3IyueHHS HA PeaKTOpax
H yckopureasx. M. M3aareabcrsc craugapros, 1972, 1. 2, c. 97).



( | _o,osez-to) o O00E2 - 8y
2. Kospuuuenr F, cneayer paccuntiBaTs no ¢opmyae F3=0,54,1,8543,78. 10~ ,“_t—e . ]
L |_p 020 10~1, ,
rae fo ¥ {y BLIPAXKEHH B MHHYTaXx.
3. Kospduuuenr Fy ciaeayer paccuHTHBaT, no ¢opmyse (5), B koropor F 9 thi =F, u3 npumevanns 2.

a
Aas peaknun 9B (n, o) ——0—”'-"——-=9,66 -10-3,
th t/v
g
Has peakuun 3P (n,vy) — I —1855.
th 1)v

4. Ilpun o6ayyeHHH NOA XaAMHEM BMECTO YKa3aHHOTO SHayeHus ag CAeAyeT HCNOJIbSOBATL 3HAYEHHE 0,75q: .

5. Ona peakuuit °Cr(n,y) u *’Cl(n,y) onpeaeneHye COCTaBAfIOMed AKTHBRUHOHHOTO HHTErpaia, COOTBETCTBYIO-
utefi PE3cHaHCaM, ¢ MoOrpewHocteio Mexee 100% BO3MOXHO TOJABKO NpH OCAYYEHHH YKASAHHHX NETEKTOPOB COBMECTHO ¢
I/v-perexropoM B GOPHOM SKpaHe ¢ HEJbI0 CHHIKCHHA BKJajia B aKTHBHOCTb 1/U-uacTH ceyeHus. [Ip 9TOM NOFpEIIHOCTH.
69 cpepyer paccunTLIBATH ANA KOHKPETHHX VCJAOBHI SKCIEPHMEHTA.



2. BOCCTAHOBNEHUE QUMDEPENLIMANBHOIO CNEKTPA
HAQATENNOBbLIX HEATPOHOB

2.1. Tlon uudrpepenunaHbiM SHEPTETHYSCKHEM CHEKTPOM HEHTpo-
HoB @(E) [refitp./cM? . ¢ - M3B] mnonmmaercst saBycHMocTh Auddeper-
HUHaAbHOH IJIOTHOCTH NOTOKAa HeATPOHOB OT IHEPTHH HEHTPOHOB.

2.2. PaccmarpiiBaeMblit MeTOJl OCHOBBIBAETCS Ha CJASIYIOMIHX Ipel-
NOCHIIKaX,

22,1, DHepreTuyeckas 3aBUCHMOCTL CEYEHMs PEAKUMH  aKTHBa-
WHH NpencTaBAseTCS B BHLE

0i(E) =o' (E) +>;c'$”(E.>, 2

nae o!/Y(E) —3HepreruyecKas 3aBECHMOCTb COCTaBJsAKLLEH ceve-
HHS peakUHy, NPONOPUHOHANLHON 1/3;
o/t ( E) — snepreTHueckas 3aBHCHMOCTb COCTABJSsIOIEN ceue-
HHA, 0OYyCIOBJIEHHON /<M Pe30HAHCOM PeakuyH.
2.2/2. JnepreThyeckas 3JaBHCHMOCTL CEUSHHMA peaxumu B o6JjacTiH
pesoHancoB onuchBaercs $opmynoit Bpelrra-Burkepa aas usoanpo-
BAHHOTO pPe30oHaHCa.
92.3. AXTHBallnOHHEIE HHTerpassl R; cBf3annt ¢ auddepeiunans-
HBIM CNEKTPOM HeiTPOHOB NpH OOAyUeHNM NEeTeKToDa B KalIMIieBOM
3KpaHe CAeldyIOHM COOTHOTHHEM

Ri= ) ou(E)q(E) -dE=R'} 4R’ , @
Cd
rae Ecq — sueprus xamMueBoil npaHuuH;

R u R, — cocTaBNslOllMe  aKTHBALMOHHOrC  WHTeDpana,
obycoB/ieRHble 'l /U-7acThi0 CEUCHUS peaKIWM M
{BCEMH PE30HANCAMM COOTBETCTBEHIIO,

2.4. HWcnoab3oBanue 1/u-neTeKTOpa COBMECTHO C PE3OHAHCHHIM je-
TEKTODOM NO3BOASET B!TE;LGJ[BT]:' PE30HAHTHYIO YaCThb AKTHBALUCHHOIO
unterpana R =R—RY .

2.5, PesonaticHas uyacTb aKTHBallMOHHOIO MHTErpaja csd3aHa ¢
1ubpepenunaibioi NIOTHOCTBIO NMOTOKA HeAPporOB P (L) (Eo; —
SHEpPTHs OCHOBHOTO PE30HaHCa i-# peaKUuHH) COOTHOMISUHOM

2 l
©(Eot) =" Tvi-og,
nie Ry/p — aKTHBaHOHHBIE HHTEenpan 1/v-ierexropa;
I [M3sB] — pannanvonHasi TIMPHHA OCHOBHOTO pe3oHanca | i
Peaxiluy;
0¢, [ca’] — cevenne 06pasoBanya COCTaBHOrO fipa MPH vuep-
ruu HeliTponos Eo;;
Fii, Fg;, Fa— nonpaBOYHbie KOMDPHUMEHTH, GHU3NYeCKHE cMuica
121 ggomxtm BBMUCIIEHHS KOTOPLIX Jarbi 8 nr, 2.5.1—

- (Ry— Fri o Ryrg) ','_-‘l‘*— - e R (4)

3 'F-’i
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3uauenua I'y, v o 5 OPUBOAATCS B TaG/HUE.

®opmyna (4) sBAAETCA OCHOBHHIM DACHETHBIM COOTHOLIEHHEM pac-
CMaTpHBaEMOTO METOMIA.

2.5.1. Tonpasounnft xosddmuyenT Fi; yunTHBaeT pasindne MEX-
Ay SHAYCHHSMH CEUCHHH NOT/IOUIEHNS TEIJIOBHIX HeHTPOHOB i-M pe3o-
HancHEIM H 1/vineTexropoM. 3mavenns Fy; npusemens B Tabanue H
PACCUHTHIBAJLACH {0 Qopmye

F”=_°£"_‘_f_2w_ (5)
G o

nae Fogn; — A0onA 3axBaToOB HefiTtpoHoB ¢ sHeprueft 0,0253 3B,
TNPHBOAILASA K PacoMaTPHBAaeMON aKTHBHOCTH i-ro

{PE30HAHCHONO JIETEKTOPa;
O3h; HO 1/y — CEUEHHMS PacCMaTPHBAaeMHX pPeaKIui 0PH 3IHEPruu
sefirporos 0,0253 sB i-ro pesonancHoro u 1/v-ne-

TEKTOpPa COOTBETCTBEHHO,

2.5.2. IlonpaBoyHuifi Koo puunenT Fo; ompeensieT 100 3aXBaTOB
HeATpoHoB ¢ Hepruek Eo; i-M ZeTeKTOPOM, NPHBOAALILYIO K DaccMar-
pHBaeMOH aKTHBHOCTH.

3navenns Fy; npuseenn 8 TabaAle. )

2.5.3. Nonpasounniit woadupuument Fs; yuurhisaer sQpPexT caMoK-
paHHPOBAHHA H BKJIAJ OCHOBHODO PE30HAHCA B PE3OHAHCHYIO COCTaB-
JSIOILYI0 aKTHBAaUHOHHOTO HHTenpayia i-ro jetekropa. Fs; caenyer
PaccyHTHIBATL IO GopMye :

Fu=Fj + —=—ii. (6)
Fa

Kosddnunent F's’l yunTeiBaeT 3¢pdekT caMOIKpaHHPOBAHUA OC-
HOBHOrO pe3oHaHca i-i PeaKUHH H BEYHCAAETCS N0 hopmye
’ 1 o
V 142V mi00s de
tie Nm; [Mr~'] — uncno sgep 8 1 mr HsoTona;
Ooi=T",, 0 & [T'y— ceuenwe peaxunu 3axsara npy suepruh Lo
d; {MricM*] — TOMMHA JEeTeKTOpa Mo i-My M30TONY.

3navenna Nm; ¥ 0 & nprBelieHs B Tabanie.

Kospgunuenr F,  ompemenser OTHCCUTEJBHBI# BKJAaZ OCHOB-
HOr0 Pe30HaHCa B PE3CHaHCHYIO COCTABAAOULYI0 aKTHBAIHOHHOrO HH-
Terpaja i-To JeTexTopa. F,;  PACCYMTHLBAETCH LA CHNEKTPa, MNpo-
nopuroHanabHoro 1/E, no dopmyne

- 1
F = - ~ (8)
j=1 Eg) Fs¢ 3 Tye




rie j — MOPSIKOBHIA HOMEpP MOGOUHONO pe3oHaHca;
ED, T} —sueprua 1 panualyonnas WHMPHHA j-ro  10GOUHOrO

[pesoHaHca;
0%~ cevenne 06pasOBaHMA COCTABHOTO SJpa NPH SHEPTHH
ED
ol

FY% — z20nx 3axBaTOB mefiTpoHoB ¢ sHeprueli E() , mpuso-
V1Sias K PaccMaTpHBaeMOl aKTHBHOCTI.

3navenns Fa npusexeHsl B Tabauue.

2.6. Tlpst mMomMONB3OBAaHHH N PE30HAHOHEIX JETEKTOPOE H  OIHOTO
1/v-nerextopa AJA n 3Hauyewnit sHeprum B MHTepBane 0,5—26000 3B
onpeaeasenca n naudenui phudoepenuranbioil NAOTHOCTH [(OTOKA Had-
TEIVIOBLIX HelTpoHOB. ITo 9THM nanHBIM CTPOHTCS JwddepeHUHANbHRT
cnextp @(E). Ona sarasgsoctu rpadnveckoe NOTTPOEHHE PEKOMEHAY-
€Tcsl BLIMOJIHATD B Koopnunatax E - @ (E)—lg E.

3. NMOIPEWHOCTL ONPEAENEHUS AUDDEPEHLMATILHOM
NNOTHOCTH MOTOKA HEMTPOHOB
M aHaansa NOrpelkocTH naMepeHHsa ¢ (Ea) HenoasbaveTes npel-
cramienye gopmMyvanl (4) 8 BHIC

2 ! 1 y
oE) = R R 2

rie R,=R—F; Ry

Hcnoabsyemsie B (4’) KOHCTAHTH H NONPaBOUHble KO3(DGHUHEHTL!
3ajlaHbl ¢ MOMPeLIHOCTSIMH, NPEICTaBAAIOUKMH OGOl MaKCHMabHYIO
OLIEHKY CHCTeMaTHueckoA norpetuHocTd 8 (I'y), 8 (0 o), B(F2), 8(F3).

Hamepsaemas BennunHa R, XapaKTepH3yeTcs ciyvaldHOM M CHCTe-
MaTHUeCKOH COCTaBISIIOWIMMH norpeiinocTi. CuaydaiiHas cocTaBisio-
utas MOMKeT OLIThb ONpeIeneHa M3 psfa H3MepeHHH R, Kak cpeimee
KBaIpaTHuecKoe OTKIOHeHHe S(R,). C yuerom ! (koddduumaHTa
Cruionerta 11a 95% 10BepHTeJNbHON BEpOSATHOCTH) MOACHO OMpexe-
JHTh CAydafinylo TOTPelWHOCTh Ry nas 95Y% soBepHTEABHON BepoaTr-
HOCTH, KOTOpasi OYAET XapaKTepH3oBaTh cayualiHYIO COCTaB/AIOLLYIO
norpemroctH onpeneneHua ¢ (Eo).

“-;’gfsﬁ‘,) =0%(R;) =1S(R,). (9)

Cucremarugeckas COCTaBJAdAOMaA NOTPEILHOCTH Rr BKJIIOYaeT CHC-
TeMatHyeckite norpetuHoctn R, Fi u Ry s pacucTa MakcnManb-
HOM OUEHKH TPANIILLI CHCTeMaTHYECKOH NOrpeiwHocTd R, HemoaL3osa-
JHCb CHIEAYIOUHE NP2 N0 I0KEHNA:

COCTABAMIONINE CiI2TeMATHYECKON NCTPEILHOCTIH NOTYHHOHL 3aKo-
HY PABHOBEPOATHONO pacnjeleTeHs;

MaKCHMAJbHbIE OLEHKIT TI'PAHHL CHCTEMATHYEOKHX I'IO[‘]')(EH]HOCTE:}VI
cocragastor B(R)=5%, O(Ry,) =5%, O(F)) — yKasano B Tabinue.



Taxne 3HayeH:us YAOBJETBOPAIOT B CPGIHCM NPaKTHYECKHM BO3MOX-
HOCTHM 3KCNEPHMEHTAJILHONO oOnpeyesnieHnsl aKTHBAUHOHHBIX HHTET-

panos.
B 3TOM CJydyae MaKCHMaJIbHad OUECHKa rpaHHIbLl CO cTaBAAOUIEH

clcreMaTHuecKoil norpewHocTH R, ompexensnach no ¢Gopmyie
l
O(R) =3~} [RO(R)]12+ [RoFi0 (Fi) 12+ [FiRu:8 (Ruy))?. (10)
Flpn onpejeseHHH KORKpeTHMX 3HaucHHN 6(R,) HCRnoNb30BajdHCh

NaHAble O BKNaje 1/v-uacru B pesoHaHcHBIi nHTerpan ans 1/E cnexr-

pa.
CHcremaTHyeoKas cocTaBasiomasi norpewsoctd @(Eq). B 95% xo-
BepUTENbHOM HHTEPBaJle PaccuMTHBanach no dopmyne

Oz, = L1YIB(T,) I+ (8 (o5 ) P+ B (FA P F [6 (Fs) '+

+ [8(Rn)]2 (11)
PesynpTaTh pacyera 6% noMeniesn B TabaHuE,
O6uwas mnorpeumHocTh @(Eo) B 95% moBepHTENBHOM HHTEpBaJe
JOJ)KHA OnpeaenaTees no Gopmyle

89 (Eo) =a% (s,) +03(z,) , (12)

rie 6,,-9?50, Jan60 Gepercs 3 TaGJHLb, JIHGO pPaccuHTbiBaeTcA no ¢op-
MyJiaM HACTOALIero pasnena.
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