H3BECTHJ

TOMCKOTO OPIEHA TPYAOBOI0O KPACHOIO 3HAMEHH
MOJMUTEXHUYECKOTI'O MHCTHTYTA umenn C. M. KUPOBA

Tom 169 1968

O ®NAYKTYALUHUAX YHCJIIA KBAHTOB B NYYKE TOPMO3HOroO
HU3JYYEHHS BETATPOHA

B.ABOPOBLEB, T'. [1. TAPACOB

(PexoMennoBana HayuHBIM CEeMWH2POM HAYYHO-HCCJAEJOBATENbCKOTO HHCTHTYTa
3JIEKTPOHHOH HHTPOCKOIIHH)

BeeaeHnue

Hcnoab3oBaHue MyYKOB TOPMO3HOFO M3JVUeHHsI B (PMU3MUECKHX IKCIEpH-
MEHTaX, a TaKkKe pacyer TEXHHUECKHX YCTPOHCTB, B KOTOPBIX [PHMEHSETCs
TOPMO3HOe H3JyuyeHHe GeTaTpoHa (B YaCTHOCTH, paAHallMOHHBIX AedeKToCKO-
MOB M HHTPOCKONIOB) TNPU KOPPEKTHOH OLlEHKE TOUHOCTH 3KCHEPHMEHTA
M YYBCTBUTEJBHOCTH YCTPOHCTB TpeOyeT 3HAHHs CTAaTHCTHYECKHX Xapakre-
PUCTHK H3/yYyeHUss. OQHAKO HpUMeHeHHe OOBIUHBIX CTATHCTHYECKHX MEeTOLOB
ONHCAHUS NYYKa TOPMO3HOrO U3/JIYUEHUS CJAeAYeT BECTH C OCTOPOXKHOCTHIO,
B CTPOrOif IOCTaHOBKEe BOIPOCA NYYOK H3Jy4eHHs ONUCbIBaeTcs 0000eHHbBIM
CUHTYJISIPHBIM cJy4aiiHbim noJdem {1], tak uTo pacrnpeneneHne BeposiTHOCTeH
IS ONMUCBIBalollel MyuyoK QYHKIUHH B KaXKA0H KOHKPeTHOH TOUKe He CYILECT-
ByeT, XOTA NpakKTHYeCKH Bceraa OGymer moaydyeno, MO0 H3MepHTENbHbIN NPH-
60D, ¢ MOMOILIbIO KOTOPOTO MBI OyneM perucTpHpoBaTh MyUOK, HeH30exHO
NPOH3BOJAUT yCpeJHEHHe MO SHePreTHUYEeCKOMY CIEKTPY, BpEMEHH H IJIOLLaLH
perucrpauud. B crarbe, npH HEKOTOPHIX OrPaHHYEHHSAX, YIOMAHYTBHIX HHXKeE,
OTHCHIBAIOTCSA CTATHCTHYECKHE XaPaKTePHUCTHKHY MyuKa.

Mogaensb npouecca rcHepauuu

A. Hamu npundara caexymoomias mojenb onuceiBaeMoro nponecca. Ilorox
YCKOPEeHHBIX 3JIeKTPOHOB OeTaTpoHa, cOpachiBaeMblii Ha MHILEHb-PAaAHATOD,
NPeACTaB/seT NOCIe0BATENbHOCTh UMIYJBCOE, JJIHTENBHOCTBIO T A2 (3—15)
10 - 6 cex, cnepyembix ¢ uacrtotoil f. Kaxkamit wumnynec n (E,if) umeer
onpefeeHHy0 pOpMYy BO BpeMeHH [ H pacnpefencHie 4HCAa 3/eKTPOHOB MO
sHepruam E ,, Tak uto obllee ukcja0 3JeKTPOHOB B Mauke olpele/sierca:

Tk Exm

ne={ { ne(E,; tydE,at. (H

0 v

\

Manas BpeMeHHas AJHTE/ALHOCTL HMMYJbCA T4 IO CPABHEHHUIO C HH-
TepBajlaMy# BpeMEHH perucrpauuu Af, HMeiOUUMH MECTO B 00/abIUHACTBE
cJAydaeB NMPAKTUKH, W He3HAYUTeNbHBIH 3HepreTHYeCKud pa3sopoc aJjeKT-
POHOB B KOHKPeTHOM HMIYyJbCe II0 CPaBHEHH!0 CO CpeiHeil aneprued Ey
B 9TOM MMIIyJ/bCe NIO3BOSIOT ANIPOKCHMUPOBATL pacrpefesenus iy (£, t)
3-QyHKIUAMH, T. €.

) te (B 1) = nd (E— Eo) 8 (t— t). (2)
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Taxum 06pa3oM, KOHKpeTHas $-as PEanU3allus CAy4afiHOro mpouecca
n(E,; t) momer OHTL NpeacTaseHa NoC/AeJ0BaTeNbHOCThIO!

o (E,; t) = a8 (E, — E)3(t —£2). (3)

MHuoxecrBo nocaenoBatenssocreil n (E, if) o6pasyer HekoTopoe (QyHK-
HHOHAJBHOE NPOCTPAHCTBO R(7), HA KOTOPOM OOBLIYHBIM 00pPasoM MOXKeT
ObITh 32]aHO pacnpelesneHHe BEPOSTHOCTEN. .

B. ITy4oK KBaHTOB TOPMO3HOTO H3Jy4eHHs OMHCBHIBAIOT 3ajanueM (yHK-
UHH pacnpejelenns uncia KBautos {6] no ssementam dI' = dFdEQdt ¢daso-
Boro npocrpascrBa I', o6pa3oBaHHOro NMpSIMBIM NPOH3BENEHHEM MHOXKECTB:

F (x, y) — nnockocts, {E}— 3Heprus kpanta, {Q} — Hanpasnenue, {f} — ppe-
Ms. Ecain perucTpanua nyuka ocyulecTB/sieTcss B MJAOCKOCTH F, nepneHuuKy-
JIAPHOM OCH NyuKa U PACHOJIOXKEHHON HAa PaCCTOSIHHMHU ro OT MHIUEHH, TO HaM
ya00HO Oyaer BOCNOJb30BaThcs (pa3oBbiM npocTpaHcTBoM =EXQ X T, rax
KaK CyLIecTBYeT OJHO3HauHoe COoTBeTcTBHEe Mexay dQ u dF. O6osnayas co-

BOKyTHocTh Tiepemernbix (E; O; f) sektopom I’ ¢I', MBI §-YI10 peasHsamuio

GYHKIMA pacnpeneseHns yncaa kpautos B I' 6yaem samuchiBath: N (T).
MhruoxectBo peaaunsauuit N(I') oOpasyer ¢yHKuUHMOHA/NbHOE MNPOCTPAHCTBO
R(N), snemeHtamu Kotoporo GyIyT moJsi, onpeiedeHnsie Ha I. B R(N)
TaKxKe MOXKeT ObIThb 3alaHO paclpele/eHHe BepOsITHOCTeEH.

B. Tenmepp Mbl MOXKeM Npollecc reHepallHl y4ka TOPMO3HOTO U3JIyUeHHS

MaTeMaTHYeCKH NpeaAcCTaBUTb CTOXaCTHUCCKHUM O‘TOﬁpﬂX{eHHeM Tn
npoctpancrBa R (n) B npocrpancrso R(N).
R (N) = TuR (n). (4)

@®u3nueCKuil CMBICJ CTOXacTHUECKOTo omepatopa T 3akiawdaercd
B TOM, UTO /la)ke NPH ACTEPMHHHPOBAHHOCTH 1 (1 He QAYKTYHUPYIOT) B CHAY
KBaHTOBOH NPHPOABI MPOLECCOB paAUallli NOTOK H3JAYUeHUs OyAeT dayKTyH-

poath. Takum ofpasoM, ¢aykryauuun mnoass N(T), ofuceiBamonive mydox
TOPMO3HOTO H3JyUeHHs, ONpeAeNsoTcs KakK (GIYKTyallusiMU NOTOKA YCKOPEH-
HbIX 3JIEKTPDOHOB M, TAK U KBAHTOBLIM XapaKTepPOM MPOLECCOB TOPMOXKEHHS
Ha MHLUEHH, 4yTo onucbiBaerca I ". Kax yxe ynoMuHHaAoCh, CTPOTOe ONHCa-

uue nodast N(I') TpebOyer mpupneueHnsi anmnaparta OOOGIIEHHBIX CJAydYaiiHBIX
¢yakuui [1, 2]. Ml He Gynem NMoJb30BaTHC HMH, HO YIOMSIHEM CJeLyiOILHe

oJI0XKeHUs: a) obobwenHoe cayuaiinoe noge N(I') sBasiercss npenenom no-
C/e0BaTeJbHOCTH FHAb0OEPTOBLIX CAydYalHBIX noJefi [2] (. e. noselt ¢ orpa-
HHYEHHOH QHCcTepcHel), Noc/ae10BaTebHOCTh KOBAPHAHTHHX (QYHKUHMHA KOTO-
PBIX COAEPXKHUT O-00pa3HYIO NOCAEAOBATEABHOCTD: 6) THALOEPTOBO CAyuanHoe
fioJle MOXeT OBITH alNPOKCHMHUPOBAHO NPOCTBIMU MMOJSAMH (T. €. NpHHHUMAIO-
UMM KOHEYHOe YHCJIQ 3HAUeHUi— NOCTOsiHHOe 3Havenue N, Ha A[,CCI)

JonyueHus

-

BeposartHocTHbie xapakrepuctuku N (') 6yayT paccMOTpeHBI ¢ yueToM
CJELYIOUUX OTPaHHYEHHH: _

1. Cnyuaitnsiit npouece n(E, it), ONMACHIBAIOUIHE TNOTOK YCKOPEHHBIX
3JeKTPOHOB, cOpacbiBaeMBIX HA MHMHIeHb, 3Projuued:; 2) yacToTa LHKJOB
ycKopenus f(f) siBisieTcs CTAlMOHADHBIM CJYUYaifiHBIM MpoleccoM; 3) mpolec-
CH pajMalMu aLAUTHUBHBL, T. €. KaXKJbIH 3JEKTPOH MPH TOPMOXKEHHH B MH-
LIEHH B3aUMOACHCTBYET C Hell He3aBHCUMO OT JPYFHX 3JEKTPOHOB TNaYKH;
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4) npeHeGperaeM MHOTOQOTOHHLIMH IIpDOLlECCAMH HA MHILUEHH; D) yCJOBHaAR
BepoSiTHOCTb  pi; £, H3nyueHus y-KkBaHTa C 3HeprHeii B  HHTepBaje

>
Ei+~E/+AE, B TeJecHbi# yroa AQ; no nanpasiaenuio Q ; OpH yCJIOBHH,
YTO TOPMO3SIUICSA 3JEKTPOH HMeJN HauaJbHYIO 3HEepruio E, - E,+ dE,
onpenensiercs uepe3 ceuenue X (E.; E; Q) BbiXx0o4a TOPMO3HOrO H3Jy4e-
nus [5]:

Az r
py(E) =\ 4256 B R) pogpa 2 -AEAR; )
. 0E02 OE0R | -
AE; AB; E¢AL;
J QAQ;

(1 TOHKHX PaZHaTOPOB MOXKHO Bocrosb3oBatbesi Gopmynoit LHndda);
6) ¢aykTyauuu paccMaTpHBAIOTCS MAJbIMH, T. €. OTKJNOHEHHSI OT CpPeAHMX
3HAYeHMil ¢ 3aMeTHOH BEPOATHOCThIO MO KpaKHHel Mepe Ha NOpANLOK MEHblle
CpelIHUX 3HAUCHHH.

Corsacko Bbipaxenuto (') kaxaas peaausauus N (I') Moxer GuThb
npeacTaBaeHa -

N()=<N(T)>+N(T) =[<T"> +3T|(<n> +dn) =
rae =<T"><n>+ [<T">8n-+in+ 3T <n> 4 8T8n), (6)

<N(T)> =< T"><n>—cheadee 3HaueHue,
SN (") =< T">»én+ 6T < n> 4+ dTdn — OTKAOHEHHE OT CPelHEero.
Yuursisag ManocTb QuaykTyaluuit, nOCAELHAM YJIEHOM npeHedperaew,
a B CHJY aiNUTHBHOCTH (POLECCOB PaaMalMUM HAa MHIIEHH yCpeAHEHWe
KBajpara oV no BceM peaasn3auusiM Oyler CoAepXarh ABAa yJeHa, TaK Kak

M (T <n>-dn)=0. (7)

Orciona MOXHO 3aKJa0OuuTh, uto nose N (I'), onuceiBalouee Myyoxk TOPMO3-
HOTO HM3JyYeHHs, fABJAAETCA CYMMOH ABYX HEKOPPEJHPOBAHHLIX KOMIIOHEHT:
OJHa KOMMNOHeHTa oOycjoBleHa (JyKTyalUHsMH NOTOKa 3JeKTPOHOB, HPY-
ras — BEPOSITHOCTHBIM XapaKTe€pPOM NPOLIECCOB HAa MHUUIEHH.

KoBapnanTtHas ¢yHKuus noas

Ha puc. 1 nawo ynpoulennoe u3o06paxieHdue oTpesKa S-0ff peanu-
3anuu cayyainoro nponecca #n( L, t) 2Eocb fx — MOMEHTBHl Hayaja HH-
TepBaJOB HabaoleHus:, Af, —- IJAUTEALHOCTH COOTBETCTBYIOUIUX HHTep-

BaJoB. IlyCTh #-Bil HMNV/bLC yCKOPEHHBIX 3JEKTFOHOB COACPHKHT My
3JIeKTPOHOB € anepruen E. (KX — HOMEp BpEMeHHOro uHte€pBaaa) B cuay

aAJUTUBHOCTH B3aWMO/ICLCTBHS UYHCJAO (-KB4HTOB AN%S’(_\FU ) B 3JemeHTe
Al'jje = AE,AR;Af $a30B0Or0 MPOCTPAHCTBA OT f-TO H4MyJ/nca paclipene-
JEHO N0 OHIOMHHAJLLOMY 34KOHY C YCJOBHLIM CpPEAHHM 3HAUYEHHEM:

ANSY (AL3;.) = 080y (Ea). A (3)

3a BpeMs Af, (unTepBan £, -+ -+ Afc uncao KBaHTOB ANG) (Al)
6yneT 00pa30oBAHO HaJOXKCHMEM N0Jel OT DAjJa HMYJbCOB, KOTOpHE
YJIOXKHJHUCh B Af;, cjaeaysl ¢ 4aCTOTOH

fx :f0+AfK;

f/(At/c fKAt,‘c

AN® (AT ) = EANP) (AT ) = 2 [ANT? (AT 3j) + SANE (ATw)]. (9)
I=1

-1
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. <)
Tak kaxk n7] = <n> +An) (aykTynpyer or wukaa K UKy YCKO-
PEHHs, a TakKxe (AYKTyAPYeT 3HEprus YCKOPEHHHX 3JeKTpOHOB EY,
(s)

TO YC/J0BHOE MaTeMaTHuecKoe OxH/jlanHe AN (Al;) 6yner cayuafnoi
BEJUYHHLH, KOTOPYIO NpPEACTABHM:

AN (ML) = [<n > 4+ AnY| [piy + Apiy (E), (10)

Fre <n> —cpenHee 3HAaueHHe UMc/A YCKOPEHHBIX 3JEKTPOHOB B HM-
Iy/AbCe YyCpeJHEHHOE MO BCEM peaau3aunMaM S.
Anl? — oTkaAOHEHHe OT CpesHero B i-oM UMKJe YCKOpeHHsi HA HH-
TepBajae Af, peasu3aldu S.
opii (£, .
Apiy(Eir) = _p‘%g c) ‘AEq = a;AE, — v3MeHeHue BepOATHOCTH  H3Jyde-
oL, |p _ g
E,=E, -
HH B 3JIeMeNT Al B, CBSI3H C OTKJoHeHHEM 3HepFuH E OT cpeaneit £,
tn

ML

f'r. Atl

ni{ft .

Mt

Puc. 1. Moxeab orpe3ka s-0fi peajM3aunHd NOCJAeL0BaTENb-
HOCTH HMNYJIbCOB YCKOPCHHBIX 3/1€KTPOHOB, c6pachiBaeMbixX
Ha MHIIEHb

C yueroM aTOro OTKJOHeHHE OT cpeaHero 3AN®) (Al;) uHcsa KBauTOB

B Al'jx npe (ctaBagerca:
' IUAthf foﬁtpc

BANC (T} = <n > Dapy (EX) + piy 3,60
I=1

=1

Af At obt g

+ X < n> py+ DN (AT + 0. o
-1 : -1

3nech ObIO NPHHATO , .
<AN (AT} > = < n > piif AL, (11a)

— 0e3yC/I0OBHOE MAaTeMaTHYecKkoe OXUIaHHe 4YHCAa KBAaHTOB B Al
0 — BenMYMHBl BTOPOrO MOPAJAKA MAJOCTH OTHOCHTEJLHO CPEAHErQ 3Ha-
YeHHsA. .
Hanmucar Beipaxkenne mast 3ANG (AL,,) 0 ymHoxuB ero mna (1),
noc/ae YCpelHeHHS MO peanusaudsaMm S (B CHJIY 3ProgHMyHoOCTH n( ) —
HO NPOMeXYTKAM (Af:) HakleM KOBAapuAUHIO Kijx, p;r MENAY caydaiiHbIMH
BeauyHHavu: AN (Al;) — uucnoM KBaHTOB B syeilixe Al'yjx = AEAR;AL,
¢aszosoro npoctpauctsa U AN (Al,,,) — ynciom KBauToB B AL,y € yueTOM
AonyumeHud (§ 3): .
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fortbye fot, Jolby fodt,

Ki]rc pgr = < 1> a'ijapqz EKKI rm +pl]ppq z EKKZ rm

a=l m=1

fobsty fubt,
L > PP ALMLKY 4 < > pua,, Z DK+
=1 m=1
St fobd, .
W 1
+<n> a"fppq 2 i Kid.tm + <n> f, [pUAt"C] [quAt 12 3ju, par, - (12)
=l m=
rRe
Kfl, m = M [AExl‘AErm] KZI Erm =M [A/l,;z-AE,m]
Kit rm = M [Ang-An,q) K& %n = M[AEw-Atm]

K., = M[Afe-AF]

[1pu BoUMC/AEHHH cOCTABJALILEH, 0OYCJIOBJICHHON CTATHCTHYECKUM
XapakTepoM pajHaluHd Ha MAluleHH, OHHOMHHAJbHOE pacnpeleneHHe
AMmIPOKCUMHPOBAJIOCL MyaCCOHOBCKUM (quTbIBaH <n>=10" p; K 1).
3avMeHHM HMINYJbCHBIE BO BpeMeHH NOTOK /1 (f) 3KBUBAJEHTHHM He-
IPEPLIBHBIM M (/) TaK, 4ToOBl 3a J11000H NPOMeXYTOK BpeMeHH

Aty

I Foht,
Afe> — Y ¢ . .
2 J n (¢) dt gﬁm ‘ (13)

M COXpaufinoch, Gbl pacnpeAe/ieHHe 2JEKTPOHOB 110 3HEPrusM (T. €. 31ech
peub uaet o6 orubamwuies n(f), TOrAa MOJIy4HM:

Aty AL,
P2
Kije, par = _—<:.T- aiiaqu‘ ngE (t.t,) dtydt, +
At At, At AL,
_'{“pijppqela s‘ ) K': (t tn)dtldt2 “l_ < >puapq 2 XS‘Kl E(t1tz dt1dtz +
00
Aty At,

+ <l,> (l[]ppq 2 S‘j‘KE l(t tz) dtldt') —*‘

At Aty

2
S pa,ppq—”w tity dtydt, +
U

Al al,

1 L i L
+— [Pt} Y <i> dtl] Ppq j‘ <i>di ]2 Bijx, par- (14)
_ 0

Hanuoe BEIpaKEHNE (11) onperensieT KOBapHaUMIO MEXI1y YHCJIOM KBaH-
TOB C aHepruen E;+~ E FAE;, pacnpocTpP4s10UMXCH B TeJIECHOM yrJie AR 5,
BOKpyr 2; B Teqeﬂuc Af, M yuCAOM KBAHTOB C SHeprueil £, E, + AE,,
pacrnpocTPaHsoWKUXCA B TejecHoM yrie AR, pokpyr £, B Teuenue At,,
T. €. pas npocroro caydafinoro monas N (I L,,c) st KOToporo

AN (AT ;) = N (Fyij) AT
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H COOTBETCTBCHHO
Ktﬂc pqr = [AN(AFUK) AN (Arptzr)] = AI*K [N(riﬂc) N(rpqr)] (15)

Buwe ynoMHHAJA0CH YTO no.ne N (T), onuceiBawoliee my4ox TOPMO3HOTO
H3JaYy4YeHHs, ABJAAETCA NpPEee/]OM I0CAeA0BATEJHLHOCTH MPOCTHIX TOJeH,.
a ero KopaprhaHTHast QYyHKIUS-— Mpeje/ oM COOTBETCTBYOLLEH IOC/eR0-
BaTeJLHOCTH KOBAPHAHTHLIX ®yHKIMH NpOCTHIX moJaei, T. e.

1

Ky (C4F) = KN (F); N (Ty)] = lim [—TK?,-K.W ] . (16)
ar—o| A[?

YuuroiBas Al = AEAQAf = ATVA¢ w3 Buipaxenusi (14 u 16), mepexons
K Tpejedy, noayn

Ky (T\Ty) = 2, Cs (N12) K, (tats), (17)
S=| :
Tae
CHriMy) = ei <i>ta' (M a* (Ty) K, (tit) = KE (t,t,)
TS = 6" (T b (T3) Ky (tit) = K* ()
C3(Mil2) = ei <i>b" (M) a* () K; (tits) = K*F (4i2,)
Ci(TTy) = —e‘— < i>a" (1) b* () Ky (tit:) = KB i (tt,)
Cs(T\ly) = ezl 2" (1) b (ré) K; (hits) = K/ (tyt,)
()]
Ci (M) = <;> [6° (T1) b (T)]2 (T3 —T3) Ko (Bit) =5 (4 — ).

3necb e — 3apdal 3JEKTPOHA;
< {> — cpeiHH#l TOK C MHIIEHH, NPH YCJOBHH, YTO BCe 3.1 KTPOHH
OCTAaHABJMBAIOTCA B Heil;
fo — cpeauss yacroTa LHKIOB YCKOpeHHUS.
—
di(E,, E, Q) )
, =£E; a' () =—
aEaQ g=Q J ( 1) » (19)
J

OE, |Ec=E,
sexrop ' = (E, ) Jqexur na £ X Q.
[lepexoas OT TesecHBIX YIVIOB K 0OOJydYaeMbIM HJ’IOHI&I[K.’:IM U3BeCT-

b (I}) =

HEIM [peo0pa3oBaHHeM: dQ—ldF BMecTo N (E, Q t) O6ylleM nuCaTh
r?

Ny(r. E, t). Kosapuautnad cp;;m{uﬂﬁ noags N (T) rae I'=(r, E, t)

Tenepb MMEET BHJ!
6

K, (TiTs) = XC, (M) K, (t,), (20)
- s=1 ?
rae

» LJ 1 . L4 L4 L L2 n ”
G = <i>fa@a(y) G = <i>a (o)
€

. 1 ,, " " .
Gy (TiF2) = — b (I') b(T3) 2p (') b (T)
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C,(F'T5) = —e‘— <i>0(a(Ts

C,(I'T,) = ?1 <i> [b(T)b (r;)Ji'a(r; — ).

3nech |
a([;)=fa"(T) b)) =) B=—T"=(r, E).

0

CpepHekBajgpaTHuHble (JIYKTyalUuH

0 — KOppenupoBaHHOCTh cayvaitHoro nosisi No(I') sacraBasier nac mo-
HHUMAaTb ero B cMbicje 00001eHHOH QyHKIUY, HOO He HMeeT CMBIC/a TOBOPHTD

. ->
0 pacnpegejenun BeposiTHocTell ans No(I') B kaxnoit koHkperTHo#t Touke I,

T. €. B JaHHOH TOUKe r 00/yuaeMoil MOBEPXHOCTH B (HKCHPOBAHHHBIA MOMEHT
BpeMeHH [, TaK Kak gucnepcusa 6eckoHeyHa. OnHako J1000A H3MepUTEbHBL

npudop, ¢ NOMOlLbI0 KoToporo Mul 6yaeM perucrpuposatbh No(T'), npousso-
JLHT ycpeAHeHHe no HeKoTepoMy o6beMy ¢das3oBoro npocrtpadcrsa Al: umeer
onpejefeHHOe 3Hepretnueckoe AL u yrioBoe paspetieHHe AQ, KOHEUHYIO

miockyio aneptypy AF u unepuunonHoctb AT. To ectb, BMecto No(I') na
BBIXO/l€ H3MepHTes Mbl 6yieM HabAI0AaTh BEJHUNHY

P, (¢) =§ ¢ (T) NV, () dl, (22)

ABJAALYIocsT (YHKIHOHANOM, ONpelesieHHbIM Ha XapaktepucTHxax ¢(I)
npu6opos. Brruncaum aucnepeuio D®g 151 npocreiinmiero cayuas:

—1— npu I eAl
¢ (I)=|Al _, AI'=AFAEAT
0 nmpu T eATl
C yuetom (20):
DO, (9) = M{ [ ¢ (D) [Ny(T) — < N, (T) > ] dT'}2 =
r

. . 6
= [femye@)Kn(r,ryarar, = ek,
s=]

) rr
rae
l S’ A o ] "
& =— C, (T'1T3) dUdly, AT” = AFAE
[AF ]- Ai‘”&!‘» s |
AT AT
L of
ks = ﬁb‘ Oj KS (tlt_,) dtldtz)

T. €. aucnepcus OyAeT KOHEYHON, KOHeUHHM OYIeT M CpelHEeKBaapa-
TUHUHOE OTKJOHEeHue:
U‘bo = y/ Dq)()(\c)!

HO OHO OyAeT HeNPepHIBHO 3aBHCETb OT XAPAKTEPHUCTHK H3MEPUTENABHOTO
npudopa. :

Cpeanee snauenne mois < N,(I') > naxoautca u3 (11a) nepexonom
K mnpejeay C y4eTOM npeoOpasoBaHHS OT TeMeCHBLIX YIJOB K ILIOWAAKAM:
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, 1 < 1 . "
N, (F) = lim [A—F<n > piffoAtx] - L<i>e. (29

dyHKUHA pacnipefesieHus BePOATHOCTEN

-

Xora pacnpefienenve BepostHocTell fions No(I') B kaxkmoin Touke He
CylLIeCTBYET, TeM He MeHee MOMHO FOBOPHTb 00 3TOM B O000LIEHHOM CMBbICAE.
Tlycts AT — unTepBan B $a30BOM MPOCTPAHCTBE, N0 KOTOPOMY IIPOH3BOJMT-

ca ycpenHeHHe H3MepuTebHbIM npubopoM @(I'). Toraa ot kaxaoro uMIyJb-
ca n, pacnpeleneHde y-kBaHToB kAL Gyrer nyaccOHOBCKHM, OHO Oyaer
fIyacCOHOBCKHM H OT PsiAd MMITY/IbCOB, YKNAAbIEAIOMNXCS BO BPEMEHHBIH HH-
tepBaa ycpennenus AT, ec/id napaMeTpnl  JekTponHoro motoka (n, E,, I3
duxcnposabl. Tak Kak B HefiCTBUTENBHOCTH STH OapameTphi QJAYKTYHPYIOT
OTHOCHTeJbHO CBOHX CPENHHX 3HAauEHHH, TO NMyacCOHOBCKOe paclpeje/neHHe

H#e0o0X0AUMO YCPeAHHUTD, T. €.

p (V) = ({1 p (AN Ej; Nw(n; Es fdndE.df, (24)
0
e AN
L < ANpgr>
p(AN[n; E,;; f)= 2 — P/ p=<ANnEf> (1 — AN)—ILIOTHOCTD BEpOAIT-
=0

HOCTH MYacCOHOBCKOTO pacnpeesieHus;
w(n; E,; f)-— toBMecTHas ILIOTHOCTb PAacClpele/ieHHs NapaMeTpoB

9JIEKTPOHH IO TOTOKA.

Jlin 6eTaTpOHOB HA CPeJHME 3IHEPrHH 3apsii, yCcKopsieMBlHi 32 LUKJI
n. = 10 54; ecan Al TakoBo, u4To < AN > J0OCTATOUHO BEJHKO (cKka-
wem, > 10® kBaHTOB), a W COCPeLOTOYEHA OKoaMO (7 >; Ey foh
10 B (24) AOCTATOUHO OTPAHUUH BCA OAHHM UACHOM DA3JN0KEHUT B DAL
DakBOpTA, T. €. IOJYUHTh FayCCOBCKOR paClpeAe.ieHHe dasl AN. Ho B aToM

_ A ,
cayuae u camo noje Ny (I) = iF OyJer pacmnpene/eHO HOPMAJLHO C Na-

pameTramu, crnpeneneHHsivi Beie. [lpuHATHeM raycCOBCKOM dhopMH
pacnpeneneHusi OTPAaHMYHBAIOTCA SBHO HJAH HEfBHO B 00JBLIINHCTBE

npaKTHYe KHX PacuyeTos.

3akawuenue
}

1. Cayuafinaa cocrapasiomas dyukuna No(I') pacnpeaenents KBaHTOB

8 Ga30BOM npocTpaHcTse (T. €. 32 BbIYETOM CpPEAHEro SHaueHHsA No(T) >)

fiIBASeTC CYMMOlt IBYX KOMIOHeHT: a) KomnoseHta N (T) o6yénosaena
bAYKTyalsiMy 3JeKTPOHHOrO NMOTOKA, NMOJHOCTLIO KOppe/qnposana ta FukE
s Kaxporo ¢ (3ToT (akT Hcnoab3yercs B AHQGEPeHUHATBHBIX cxemax);

6) komnoneata N/ (I') ofyc/ioBiena BEpPOSATHOCTHBIM XapaKTepoM pafHauHu
Ha MULIeHY; ABJISETCH «HEOLHOPOAHBIM Oe/biM LIYMOM» C MHTEHCHBHOCTBIO

A (Y= (N, (I')D
9. Kosapuantuas ¢ynkuusa Ky, (I1T2) umeer oraenumy:o BpeMEHHYIO
KomnoHenTy. Bpemensas komnonenta K; (f1ts) 3bdexTHBHO MOXKeT ObITb

onpeneJena IKCNEepHMEHTAJDbHO, l'[pOCTpaHCTBeHHO-SHepFETHQECKaH KOMIIO-
‘ 77
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nenra koapuanuonnoi dynkuuu C, (I} I';) moxer ObiTh Halinewa pac-
YeTHHIM DyTeM. :
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