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Hacroauine merogHyeckHe yKa3aHHS yCTaHaBAMBAIOT  AJTOPHTM
pacuera 3Q(QeKTHBHOCTH 3JCKTPOCTATHUECKOH B3aIUUTHI KOCMHYECKOTO
annaparta (KA) npu Bo3geficTBHH Ha HEro 3JEKTPOHOB paiHAlLHOH-
HeiX nosicos 3emau (PI13).

Meroaxka npeaHasHaueHa AJIS PacueTOB JO30BBLIX  HArpy3o0K Ha
6uosOrdecKHe M TexHH4YecKHe OODBEKThl 3@ JEKTPOCTAaTHYECKOH 3a-
mutolt (DC3) u ompesenenus nokasatens ee 3pHexTHBHOCTH.

1. OBIIHE NMOJIOXKEHHS. BXOOAHAA HHOOPMAL U
OJiss NPOBENEHUSA PACYETOB

1.1. Meroauka oueHkd 3tdexruBHocTH IC3 NpH pasHALHOHHOM
BO3JefiCTBHH OCHOBAHA Ha YydyeTe BJHUSAHHA 3aUIUTHOIO 3/EKTPOCTATH-
YeCKOro MoJist Ha JHHAMMKY ABHIKEHHUS 3JEKTPOHOB H MOIEJHDPOBAHHH
metogom Monre-Kapso nepesoca B BemiectBe — KoHeTpykuuu IC3
3JIEKTPOHOB OCTATOYHOrO MOTOKA H MEHEPHPYEMOro HM TOPMO3HOTO U3-
JIyYeHHS.

1.2. Db dekrusnocts IC3 (Uspp ), CM2/T, XapPaKTEPHIYIOT NOKA3a-
TeJeM, NpecTaBJsAoMUM coboit aHanor 3ddeKTHBHOTO KO3hPHUIHEH-
Ta ocnabenus

dlnI:I
, 1
dbaca (y

rage H — MOIIHOCTH A03Bl, CO3XABaeMOH 3/JEKTPOHAMH HJIH TOPMO3HBIM
H3JIyYeHHEM B PacyeTHOH TOYKe NOTJIOTHTE/s, PaClOJOXKeH-
HO# HemocpeacTBerHo 3a JC3, 3B/c;

8 ac3 — NpHUBeJeHHas ToJuHHA KoHCeTpyKuui JC3, r/eM.

Yapp= "

*
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1.3. TToa 3C3 B METOAHYECKHX YKAa3aHHSX MOHHMAIOT BBICOKOROJBT-
HOE€ 3JIEKTPODH3HYECKOE yCTPOACTBO B Be HA00pa HAEHTHYHBIX CEKLHIA,
KaXKaas U3 KOTOPbIX MOpeAcTaBaAeT coO0H 3.1eKTPOCTATHUECKHH KOH-
JeHcaTtop, o0pasoBaHHbI ABYMA TOHKHMH  MJOCKOMAapaJJejbHbIMH
JJIEKTPOJLAMH, pa3/ie/IEeHHbIMH BaKyyMHOH H3oaAUHeH. KOHCTPYKTHBHO
HaGop cexkuHit 3aKperieH Ha ONOPHBLIX H30JAATOPAX  LHJAMHAPUYECKOH
(PopMBI.

1.4. Tlpn omHcaHHH reoMeTpHUYECKHX XapaKTepUCTHK moaead DC3
H TIpH MOJEJHDOBAHHH [BHUXKEHHS  3JEKTPOHA B IMOJ€ 3allHUThI HC-
NOMb3YIOT [EeKapTOBY CHCTEMY KOODIHHAT,  MPHUBS3aHHYI0 K TOYKe
nepecedeHHs OCH cHMMeTpHH Mojenu DC3 ¢ BHEWIHHM  (BepXHHM)
3JIEKTPOJAOM (CTapToBas CHCTeMa KOOPAHHAT), a NpH MOLEJIHPOBAaHHH
POXOXKACHUA 3JIEKTPOHA H TOPMO3HOIO y-KBaHTa B BELIECTBE KOHCT-
pykuuii IC3 — J0KaNbHYIO [JEKapTOBY CHCTEMY KOOpAHHAT, MPHBA-
32HHYIO K KOODAHHATaM TOYKH HX BXOAA B BELLECTBO.

1.5. Teomerpuueckne mapamerpnl moaenu DC3 3a7al0T B COOTBET-
ctBuH ¢ TOCT 25645.204 (pasx. 2), omuceiBast HaGOp BBICOKOBOJBT-
HBIX 3JIEKTPOJAOB H H30JATOPOB COBOKYIHOCTBIO 30H C IOCTOSHHBIMH
(busnyecKHMH CBONCTBAMH B Npejesax 30H.

1.5.1. 30HBI, COOTBETCTBYIOUIHE BHICOKOBOJBTHBIM 3JEKTPOLAM, 3a-
J1aI0T IJIOCKOCTAMH, MapaJieNbHbBIMU [JIocKOCTH XY B HexapToBo#
CHCTEME KOODAMHAT.

1.5.2. 30HBEI, COOTBETCTBYIOLIHE H30JASTOpPaM, 3aJal0T  HHJIHHADH-
YECKUMHU MTOBEPXHOCTAMH, NapaJe/bHbIMH OCH Z.

1.6. AToMHEBEIH HOMep fifep BelecTBa (Z) BBICOKOBOJBTHHIX 3JEKTPO-
JOB 3a7al0T B AuanasoHe 6—13, a atoMHbII HOMEp sAep BellecTBa
H30/14TOPOB B AHanasoHe 13—18.

1.7. Pacnpenenenue moteHuuana (U), B, B mogzean IC3 onuch-
BAIOT (yHKUHEH

dy
E-Z, 0<Z<—5-
U= 4 ; (2)

d
E- 5 —EZ, 5 <Z<dy
rae E=AU/d. — HanpsXKEeHHOCTb 3JeKTPHYECKOro MOJIA B CEKIHH MO-
ayas IC3, B/m;
AU — pa3HoCTb [OTeHLHa a MeXAY ABYyMs COCEJHHMH
3JEKTPOAAMH ceKuuH, B;
d.— paccTosiHHe MeXKAY ABYMs COCEAHHMH 3JEeKTPOAaMH
CeKLHH, M;
d, — BBEICOTA MOAYJS, M.
Uucao cexuuit monyas (V. ) omnpenensior no gopmyJe
N =2U,,s/ AU, (3)
rae U ;.5 — pabouee Hanpsixenne OC3, MakCHMaJbHOE 3HAYEHHE KO-

TOpPOTO He A0JIKHO npesbiwars 1/eT .., B;
e — 3apsj vJaeKTpoHa, K,
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T nax — MakCHMaJsibHasg 3HEprus HafaloWHX 3J4eKTpoHoB, JIx.

1.8. duddeperunanpHoe [0 3SHEPrUH pacApefesieHHe NJAOTHOCTH
NOTOKa 3JEKTPOHOB, NAAAlLKHX HA BHEWHHH 3J1eKTpoi Moiead 3C3,
3aJal0T B COOTBETCTBHH C AeHCTBYIOIIHMH METOIHKAMH.

1.9. Monenuposanue npouecca nepeHoca 3JMEKTPOHHOTO  H3Jyde-
HUA B BELIECTBE, MOACJHPOBAHHE MPOIECCOB POXK/IEHHS TOPMO3HBIX
Y-KBAHTOB, & TaK¥Xe MNEPEHOCa y-KBAHTOB OCYLIECTBJAAKT C HCMOJb30-
BAHHEM MPEJBAPHTEJbHO IOArOTOBJIEHHBIX MAaCCHBOB H NapaMeTpoB,
aJATOPUTMBI BBIYHC/ACHHS KOTOPBIX HaHB B HPHJIOKEHHH.

1.9.1. Ilpy MomenHpPOBAaHHH OTPE3KAa TPAEKTOPHH 3JEKTPOHA (TOJ-
IHAL cjoss Moseep) fum HCNoOAb3YIOT MaccuB nmapamerpos C , age-
MEHTHl KOTODOrO ONpeIeseHbl 15 Tex 3Haderuit sveprun T, AJg KO-
TOPBIX CHpaBefJIHBO COOTHOLIeHHe (28), BHINONHAEMOe B HHTepBaJe
auepruit (T4, T ), rre 0,06 MaB<T (Y <10 MsB.

1.9.2. Tlpu mMopgenupoBaHHM Mpouecca YILJIOBOTO pacCesAHUsA MO Teo-
pun Mosibep HCIONB3VIOT MaCCHB HHTErpaJbHBIX pacnpeleseHui P,

AJIsl pO3bIrpbIIA Mapamerpa v B TeopuH Moabep, a Takke maccus B,
BCIIOMOTaTe/IbHOrO NapaMerpa B, BXOJfAIIEro B BhbIpaxKeHue AJs Yr.a
paccesHust (Oy ) 3JeKTPOHA MOC/e MPOXOKAEHHS cjost fp. MaccHBHL
P, u B, paccuurhiBaior A;a4 3HaueHuit T p H3 yHOMAHYTOrO Bbillle
HHTEepBaJa 3HEPTHIL.

1.9.3. Tlpu MopenupOBaHUM HOHH3AUMOHHBIX NOTepb 3Hepruum AT
3JeKTPOHOM B cjloe Mousibep HCMIOJb3YIOT paclipefeseHHe BepOATHOCTH
P, (A, b%) nans posbirpeiiza Ge3pa3MepHOro napamerpa b2, uepesz xo-
Topeifi no Teopuu DBiaynka n Jlefisenraura  onpenesdloT 3HAYEHHE
AT. Maccus P, pacCYHTHIBAIOT /5 HECKOJbKHX 3HaYeHUH napamerpa
b2, koropblfl sipasercss GYHKUHEH CPeIHHMX HOHM3aUHOHHBIX  [OTEPb,
TOJILIHHBL CJI0S W aTOMHOrO HOMEpa BelllecTBa. 3HAuYeHHS IapaMeTpoB
b2 ana guanasoHa 3HAYeHHH SHEPrHH 3/eKTpoHa T, OIpelessioT U3
MacCHBA JaHHBIX M2 .

1.9.4. Ilpu mogenupoBanuu npomecca o6pa3oBaHHA y-KBaHTa HC-
MOJb3YIOT MacCHB AAHHBIX N0 MaKpPOCKOMHYECKHM cedeHusam My aas
pacuera BepOSTHOCTH 0Opa30BaHHA  Y-KBAHTA MPH  TNPOXOXKACHHU
3/IeKTPOHOM CJ105 fy . /i pO3LITPEHIIA 3HEPTHH Y-KBAHTA  HCIOMb-
3yloT pacnpegenenne  BepositHoctu Py (K, T), paccuutaHHoe AJA
NSATH 3HAYCHHH 3HEPIHH 3JIEKTPOHOB.

2, METOAUKA PACYETA 3¢®EKTHUBHOCTH IJEKTPOCTATHYECKOH
SAWLUTH NPH PAAUALLHOHHOM BO3JEACTBUHU

2.1. Yuer BNHSAHHA OTKJOHAUMEro 3JEKTpHYEC-
KOro Mno/als Ha JABHXEHHe D3/JEKTpPDOHAa B eJHHHY-
HO# cexuuu Monayas DC3

2.1.1. TlpoBepAwT ycaOBHA NPHHANJIEXKHOCTH TPACKTOPHH [BHIKE-
HHSI 3JIEKTPOHA KOHYCY <«pa3pelleHHbIX» HalpaBJeHHH ABHKEHHS,
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] A AU 1/2
sin®,>[(1— eTnU) (1= Tfﬁm—cy)] , 4)
TO 3JEKTPOH OTKJOHsETCs MoJeM (BHe KOHyca);
€CJH
ol ) (- g e

TO 3/€KTPOH JOCTHTaeT BbICOKOBOJIBTHOIO 3J€KTPoAa (BHYTPH KOHY-
ca),
rae ©, — yros BXOXKJIEHHS 3JEKTPOHA B NOJ€ OTHOCHTEJbHO HOPMaJH
K 3JIeKTPOLY, pan;

e —3apsjn sjexkrtpoHa, K,

T, —Haya.bHas 3HepPrus 3JexkTpoHa, LK;

mc? — 3Heprus NOKOs 3JeKTpoHa, XK.

2.1.2. OnpenensoT KOOPAHHATHI BXOMKIEHHS 3JIEKTPOHA B BHICO-
KOBOJIbTHBIA 3JEKTPOL MOCJAE NPOXOXKIECHHS HM 3aUIMTHOrO 3JEKTDH-
4eCcKOro NoJIsfi B MJIOCKOCTH ABHKEHHS 3JIEKTPOHA.

Zo= g |V (Pra—lelEey+mic P, — S ], (6)

c

cPyy Py lelEt+ |/ (Pos+IelEL)? ~m2c2P3,
Yo™ " e In

) ’ (7)
P+ c

rjae ¢ — CKODOCTb CBeTa, M/c;

! A A T o 3y — HadaJbHBIH HMIIYJbC
Po= — V T AT +2me? / y
0 c V T Tut ) 3JIEKTPOHA, Kr-M-C™';

poz=P0 . COS@e',
P,,=Psin®,;

e=V cPitmict, Ilx;
!rzlcE V(U 42) = (7,4+2)sin’0, — V1, 7, +2)c0s8,;

! — BpeMs ABMIKEHHsI 3JIEKTPOHA MeXAY JBYMs 3JEeKTPOILAMH, C;
‘o Ta—lelAU .

me? i

T,

mc?

t:

T

Ty==

2.1.3. Onpeaenswr yroJ BXOXKAEHHA  3JekTpoHa (O, ), pan, B
BbICOKOBOJIbTHBIH 3J1€KTPOJ OTHOCHTE/JbHO HOPMAJH K 3JEKTPOAY IO
popMyse

Opy= — —arctg | —2— sh ( FE ) 4+ Doz o ( lelE 1)] (8)
= 3 8| 72R,, >\ 2R, y)+ 5 P, Y-

\ 0y
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2.1.4. Onpegeasior suepruio saextpona (7, ), Ik, nocsae mpo-
XOXKeHua 06/1aCTH 3JTeKTPHRYECKOro NMOJs Mo hopmy.Je

Ty=T,+le|Ed,. (9)

2.1.5. OnpefensiloT KOOPAHHATE BXOXAECHHS 3/MEKTPOHA B 3JEKTPOT
B CHCTE€ME KOODJHHAT, NMPHBA3AHHOH K CTAapTOBOH CHCTeMe KOOpIHHAT
no gopmyaam

XF}X=XH+X8X : Sinq),

Yr.1=yﬂ+ynx - COsQ, ( 10)
ZJ‘.'!=ZH+ZB‘(J

rae X,, Y,, Z, —HayajabHble (CTapTOBblE) KOODAHHATHL 3/1EKTPOHA,
M;
(p — a3UMYTAJbHBIH yroJ B AEKAPTOBOH CHCTEME KO-
OpIHHAT, pal.
2.2. Onpeneqennde TOJNUHHBL ¢105 Mosbep (fm), r/cM?, TpOBOAST
no gopmyJe

tm =C,(T)(1,1343,767%)/v%, (11)

rae C, (T) onpenensior M3 maccusa gaHHbX C, NyTeM HHTEpIOJH-
pPOBaHHA NpU 3a1aHHOM 3HAUEHHH SHeprHu T,

2 22 _
= Ty
B*=(2TE,+THNT+E,),
E,=mc*.

23 OnpepeneHne yraa paccesiHHSA nNocJae I[po-
XoxgeHus caos Mouabep

2.3.1. OnpepessiloT 3HaUeHHe BCIIOMOTATe/IbHBIX NapameTpoB B u3
maccuBa B myTem HHTepnoJsuposaHus no T M %, , pas, no gopmy.e

ue=0,7742V 2(z+1)tm (A [(T+E) E,—E,\T-+E)], (12)

rae A — aTOMHBIH Bec MaTepHaJia 3JeKTPoAa.

2.3.2. JIns Texkyuwiero 3HaueHHs CAY4aHHOro YUC/1a H3 AaTYHKa CJIy-
YafiHBIX YHCeJ, paBHOMEDHO pacnpeneseHHsXx Ha HHTepBase (0,1),
METOJOM KYCOUHO-MHEHHOH HHTEPNOJSIHH ONPEACJAOT U H3 MACCHBA
LaHHBIX P, . __

2.3.3. Onpenensiior yroan paccesuus no dopmyae Oy =%.!” B-v.

2.4. OupeensioT HanpaB/eHHe ABHKEHHS s/exTpoHa Q (O;; ¢; )

OTHOCHTE/IbHO HODMAaJH 7 K CJOK TOJLIMHOH fy Hocae {-ro 1iara
MOJE/IHPOBAHUA NMepeHoca 3/JeKTPOHA MO COOTHOUIEHHAM:
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080;=c0sOy - c03O;_; —sinOusin®;_; - cosy,;
$in®, =7} 1 —cos*0,;

. . 1
cos@.—=(c,8inQ,—1+¢,Co8p,1)/sind,; (13)

sing@, =(—c,cosQ,_1+c,sing;_;)/sind,,
rge ¢, =—sinOm-sing;; €;=sInO,_;co0sOn+c0s0, _;sinOycose’.
CuHTaIOT, YTO 3HAUEHHS yria ¢’ pacnpefelseHbl PaBHOMEPHO B HH-
tepsaie (0—2n). Onpenesenne 3uayenus cayd4afiHoro yraa npoBO-
JAT C NMOMOIbIO NaTYHKA CJAyYaiiHbIX uucen § no dopmyae ¢’ =2nE.
25, OnpepneneHue HOHH3AUHUOHHEX norepsb

HEPrHH 3JEKTDOHOM B CJO€ TOJMUIHHON fpm

2.5.1. OnpenessoT 3HAYEHHE BCIOMOraTe/JbHOrO napamerpa b? 1o
dopmyJe

e 1075 (ot o

4

dT
rie (_dx_> — CpelHHe NOTEpH SHEePTHH Ha HOHH3ALHUIO Ha OTPe3Ke ! u,
M3B.

. z M3B.cm?
a=0,15% —0 :

2.5.2. M3 MaccuBa jgaHHBIX M,: HaxX0AAT ABa OJMNKAHIIMX 3HAUE-
Hus bl u bs (b <<b*<<b3).

2.5.3. U3 vaccuBa pacnpeneneHus BeposTHOCTe#H P, N0 ciayuya#HO-
MY YHCTY HAXO0IAT METOAOM KYCOUHO-JIHHEHHOH HHTEepIOJSIHH Mapa-
MeTpel Ay, , Ab, , COOTBeTCTByWOIIHE b2 u b} , U 3aTeM MeTONOM HH-
Tepnoasuuy no b? onpeaensor Ab.

2.5.4. Tlotepio sHepruM 3/JEKTpPOHa C HauaJsbHOH 3Hepruedt T Ha
HOHHM3ALHIO NPH NPOXOXKAEHHH HM CJOS [m ONpenessitoT no QopmyJe

AT =a- (Mo 1,116 —InT2o ) gy AT (15)
" ,

26. OnpeneneHune BeposiTHOCTH oOpa3oBaHUA H
SHEeprHu TOPMO3HOTIO Yy-KBaHTAa

2.6.1. BeposTHOCTh 00pa3oBaHHsA TOPMO3HOIO +Y-KBaHTa IMpH IPO-
XOXKJIEHHH 3JEKTPDOHOM C 3Heprueil 7 c/os BelwlecTBAa TOJIIHHOH fm
ONpEeLeNAT COOTHOLICHHEM

P=1—exp(—0, ), (16)
rae Oy =uy (T)tm
3uauenue p., (7T) onpelesnslOT H3 MacCHBa u, JHHEHHOH HHTEp-
noasiuuesr mo T.
2.6.2. 3HauyeHHe ?HepPTHH Yy-KBAHTA OINpPeIeJAT METOAOM 1BOHHOH

JHHEHHONA HHTEPHOJSIHH MO C1y4alHOMY YHCJAY § H [0 SHEPrHH 3JIeKT-
pora T u3 maccuBa Pu.
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O6pasosaBuieMyCsi y-KBaHTY C sHeprueit £, NpHOHCBIBAKOT CTa-
THCTHYecKHit Bec W, , paBHBIH

iy (T) - Em. (17)

2.6.3. ¥Yroa, onpeienAOLHA HanpaBJleHHE [BHKEHHs DOXKIECHHOTO
V-KBaHTa, OTHOCHTEJbHO HANpABJCHHS [BHKEHHS JJEKTPOHA fepen
npoxoxaedHuemM cjosi MoJbep NpHHEMAOT  PaBHBIM YIJY paccesiHus
9JIEKTPOHA Opm.

27. Onpenenenue HapaMeTrpoB y-KBaHTa TpH
€ero NMpPOXOXJeHHH B BelecTBE

2.7.1. TlpoGer y-KBaHTa 4O B3aHMOJEHCTBHS ONpeAeIsioT no (op-
MmyJe

.
Ing

A=— g,n(E?) » (18)

rae & — cayyafiHoe 4MCJI0 U3 PABHOMEDHOTO pacHpefeseHHs Yucesd HA
npomexyTtke (0—1);
n(Ey ) — xoadpduipent ocnabaeHus y-KBaHTOB, CM?/2.
2.7.2. Bux B3auMogeHCcTBHS B KOHLe npobera y-KBaHTa onpejesd-
IOT H3 YCJOBHH:

UK(E‘V) -
>E— HMEeT MECTO KOMITOH-3PheKT:
an O,K(Ev )+G¢(E'p ) E, e q)q) \
o.(E.)
npH $_v <E— umeeT MecTo QoTo3d(PexT, (19)

0k (E, )+04(E, )
rae ox(Ey ) u 0p(Ey ) — MaKpOCKOMHYECKHE CEYEHHAI KOMITOHOBC-
KOro B3auMojeicTBUsl H (Goro3ddexkTa COOTBETCTBEHHO.

Jlanee OpOXOXKAEHHE y-KBAHTA  pPAacCMaTpPUBAIOT TOJbKO [pH
KOMITOHOBCKOM B3aHMOJEHCTBHH.

2.7.3. Koopa#HaTh TOUKH B3aHMONEHCTBHA y-KBAHTa C BEUIECTBOM
Onpefe/soT 10 GopMynam:

X=X, +hcosg, sindy ,
YP'=Y, +Asing, sin®, , (20)
ZP =2, +hcosB,,

rge ©., — yroa, o6pasyeMmelil y-KBaHTOM C OCbl0 Z, paf;

@y — a3UMYTaJbHHH yroJ, paf.

28 OnpejgeseHue XapaKTEpPHCTHK KOMIOTOHOBEC-
KOT0O B3auMOAEHACTBHA

2.8.1. DHepruw y-KBaHTa MOCJe KOMNTOHOBCKOrO B3aHMOJEHCTBHA
ONpeNeNsoT N0 CACAYIOLHM COOTHOLICHHIM:
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K
K= trzzrer,—sz 1PV Kt

(21)

K= 1+§S+(§I30——S)§” FO5(K,—HEU+E) mpu Ko >4,
rie Ko u K —sHepruu mepBHYHOLO H PACCEAHHOTO y-KBAHTA B €QHHH-
nax mec?;

S=Ko/(1+0,5625 Ko);
§ — CayualHoe YHCJIO.

2.8.2. ¥Yroa paccesHHOro y-KBaHTa (IOC/e KOMITOHOBCKOIO paccesi-
HHs1) ©, OTHOCHTE/bHO HANpABJEHHS ABHIKEHHS y-KBAHTA C SHEPTH-

et K, onpenesiior no gopmyne

c0s@, =1— K["(KK . (22)
0

2.8.3. Yron BblIeTa oOpaszoBaBluerocs 3,1eKTpoHa ©, u ero sHep-
ruio T, omnpenenstor no gopmyaam:

sin®,= }/1— lip , (23)
Te—:(KOvK)mC?) (24]

(l+cos®; )2
P= (1eKd)since,

2.9. Onpenenenue QPYHKLHH pacnpepeJJeHusd
31eKTPOHOB M TOPMO3HHBX y-kKBaHtoB 3a 3C3
29.1. OyHKUUH pacnpeaeseHus n, H n, CTPOAT C HCIOJb30OBA-

HHeM  auddepeHuHanbHbIX  TokoBhix  BeaHduH [ (A, T,, Q,),

1 (;1-: E,, ﬁv), NMOJNYYaIOWHXCA B pe3y/ibTaTe MOJENHPOBAHHA Tpaek-
TOPHU 3JEKTPOHOB U TOPMO3HbLIX y-KBAHTOB. CBs3b MeXAYy (PyHKUHeH
pacnpenenenuss u AubepeHUHAJbHOA I[JIOTHOCTBIO TOKa uepe3 Io-
BepXHOCTh (pasneasoowyro JC3 H TKaHEIKBHBAJEHTHBIH MOTJOTHTE/b,
Hanpumep B TOUKe A) ONpPenesioT MO COOTHOLIEHHSIM:

rage

n(A,T, Q) )=I1,(AT,Q,)/c0os0,— 115 516KTPOHOB, (25)

ny (4,E, Q,)=1,(4,T,0, )/cos®, —115 y-KBaHTOB, (26)

2.9.2. Ioctpoenne GyHKUHH n,, ny, CBOZAT K NpoUeaype MHOCT-
pOeHus [BYyMEpHBIX THCTOpAaMM ¢ uWHTepBajoMm no sHepruu AT, =
=Tnax/N, 1w ATy =T 4.x /N, . 3gecs T, — MakcuMajabHass 3Hep-

rua snaextpona PII3. N, Bubuparor us mwHtepsana uucesa (25—50), a
N, — u3 unrepsaaa (100—200).
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2.10. MomHocTb A03bl 3J]eKTpoHHOro fI, u topMmosHoro H, wu3ny-
qeHufi B 3agaHHOH Touke A 3a IDC3 onpeiessiorT ¢ HCIOJIb30BAHHEM
Qyuxkuuit pacnpenencuus n, (A, T,, Q,) uny, (A E,, Q) mno
dopMmyaam:

H,= ; fg n (A, T,Q2,) -S(T,)dT,dQ,,
) e>e _ _ (27)
H, =k, éf ) Ey w(Ey)ny (4,E, ,Q, )dE, d2,,
Ty
1 ( dT,
rae S(T,)= -E—( o ) — CpeJHHE MAacCOBble NOTepH 3HEePrHH HA HOHH-

3aUHI0 B BellecTBe norJjoturesas, MaB.cm?/r;
u(Ey ) —MaccoBbli KOI®®HIHEHT Hepefayd >SHEPTHH
IAJst y-KBAHTOB ¢ 3Heprueit £, , cM?/r;
K, — nepexonsHoit ko3hQHIHEHT OT MOTJONIEHHOM
3HEeprHH K ao3e, paBHbli 1,6.10-10;
p — MNJIOTHOCTb IOTJIOTHTEJ, I /CcM3.
2.11. Onpenenenue mokazarTesas 50 PeKTHUBHOCTH
2C3
Cepueit pacyeToB CYMMAapHBIX 3HaYeHHH MOIIHOCTEH O3Bl 3JIEKT-
POHHOTO M TOPMO3HOro H3jayuenu#t (Hy =H,+H,) 3a IC3, nposo-
JHUMBIX TMpH pas/nuHbIX 3HAYeHHAX U,,s (83c3 ), T. e. mpu pasnuu-
HOM npuBegeHHOM Bece (IJC3), yCTaHABAHBAIOT KPHBYIO OCJAabJaCHHS

I03bl— 3aBHCHMOCTb Hy oT Beca DC3, 1. e. He=Hs (d3c3).
3uaueHue mnokaszaressi 3(P@PEKTHBHOCTH B COOTBETCTBHH ¢ M. 1.2

onpeneasioT no dopmye (1)
d nf.{2

=T I
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NNPHJTOXEHHE
Obasareastoe

ONMPEOEJNEHUE BCITIOMOTATEJIbHbBIX MACCUHBOB
C.\HBM' PU 'M ‘Db ’ MV " PK

b2

1. TloaroToBKka paHHLIX AaA MOJEJNHPOBAHHA YrJA0BOro paCCeHHA

YCTaHABAHBAIOT WHTEDBAJB 3JHEPrdH, B npeAe’ ax KOTOPHX  MOXKHO CYHMTATh
napametrp B nocrosiHHBIM. 3TO BHINOJIHHMO AJf TeX HHTepBajoB  sHeprHu T, B
TIpeneax KOTOPBIX BBIMOJHAITCA YC/IOBHS!

2

Y .
im T 1313,76¢ =Cu(T), Cyu(T)=const, (28)

Tae {p — TOAWHHA caoa Moasep;

2

3

- — .
V= ey
B2 =QTE,+T?)/(T+Eo)?;

Ey=mc? — sxeprus NOKOS 3JeKTpOHA.
Cosoxynsocts KoHcralt Cy (T) cocraBasier Maceus Cy .
3unauenne B naxonsaTr no ¢opmyne

B=1n(1,1min(1,4m)). (30)

3pecse m — CpeAHee YHCJIO aKTOB paccesiHdss NPU MNPOXOKAEHHH  IIEKTPOHOM
Cos BelecTBA fy . HAUYEHHE M HaxOAAT MO (GopMy.e

m=6680 2'/3 (24-1)2,/[B2A(1+3,35¢*)], (31)

rae A — aTOMHBII HOMeEp;

yi=2%(1378)".

CoBOKYMHOCTh 3HaueHH#i B cocraBaser maccus gasHHX By, a coorBercTBymwllHe
uM BeanunHsl T COCTABJSIOT MACCHB AAHHHIX Ty

Jas yCTaHOBJEHHBIX HHTEDBAJOB 3HEpPruif CTPOAT paclpeleseHHs

{ faulv)do’
Py(v)= T | (1)

ax

T o)y’

5]
3

Se—

rae fy=Fy(v)+B -1 Fl(vH-B“2 F,(v) — TaGynnpoBaHHble QYHKOHH, NPEACTABJIEH-

HHe B Taba. .
3HaueHHe Umay BHOHpaloT 43 HHTepBata 7—10.
CoBOKYNHOCTbL 3HAUeHHH P, (v) cocrasiaser MacCHB AdHHBIX P,
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Ta6awmyal
Koucrautnt Fy, F,, F,

U F, F, F.

O 2,00 EOO 8,456 E—1 2,492 E0O

0,2 1,92 EQO 7,032 E—1 2,069 E00

0,4 1,72 EOQO 3,437 E—1 1,048 EQO

0,6 1,40 EOO —7,770 E—-2 —4,400 E—3
0,8 1,05 EQOC —3.981 E—1 —6,068 E—1
1,0 7,34 E—1 —5,285 E—1 —6,359 E—1
1,2 4,74 E—1 —4,770 E—1 —3,086 E—1
1,4 2,82 E—1 —3,183 E—1 +5,250 E—2
1,6 1,54 E—1 —1,396 E—1 +2,423 E—1
1,8 7,83 E—2 —6,000 E—4 +2,386 E—1
2,0 3,66 E—2 +7,820 E—2 +1,316 E—1
2,2 1,58 E—3 -+1,054 E—1 41,960 E—2
2,4 6,30 E-3 +1,008 E—1 —4,670 E—2
2,6 2,32 E—-3 +8,262 E—2 —6,460 E—2
2,8 790 E—4 +6,247 E—~2 —5,460 E—2
3,0 2,50 E—4 -+4,550 E—2 —3,568 E—2
3.2 7,30 E—5 +3,288 E—2 —1,923 E—-2
3.4 1,90 E—-5 +2,402 E-2 —8470 E—3
3,6 470 E—5 +1,791 E-2 —2,640 E—3
3,8 1,10 E—6 +1,366 E—2 +5,00 E—5
4,0 2,30 E—7 +1,064 E—2 +1,074 E—3
4,5 3,00 E—9 +6,140 K—3 +1,229 E00
5,0 2,00 E—11 +3,831 E—-3 +8,326 E—1
55 2,00 E—13 +2,5627 E—3 +5,368 E—1
6,0 5,0 E—16 +1,739 E—3 +3,495 E—1
7,0 1,00 E—21 +9,080 E—4 +1,584 E—1

2. MoaroroBKa JAaHHBIX AJS MOACJAHPOBAHUA HOHHU3ALHOHHBIX MOTEPD

Jna uHTepBasoB SHEpruil, YCTAHOBJEHHBLIX B M. | NPH/IOKEHHs, BBHIYHUCIAIOT 3Ha-
geHus napaMerpa b2 no Qopmyae
daT

pr=2.10- { BT> 213 [ (aty)?, (39

daT
A€ 7 — CPeAHUE MOTEPH JHEPrHH HA HOHW3AUMIO, HA MyTH tm » M3B.

MsB-cv?
a=0,154 z,(A-sz),-VE——;—‘i—

COBOKYIHOCTb NapaMeTpoB b2 coCTaB/sgeT MacCHB RaHHBIX MbZ2,
Jlnst paccyHTaHHHMX NapaMeTpoB b? CTPOAT pacnpefeneHHs

A

P(A, b)) = (%)

§ o Fyan
Ao
hmaz

y F(A ydN

}‘min
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tae f(A) — dynkuus Baynka u Jlafisedraura, onuceBaomas pa3époc HOHH3ANHOHHEIX
1ioTepb

A 4 v, ()‘_‘Ai)l
f(A)= Z ]/yf+b2 exp (- ol ,

i=1

(36)

\

rie €., Y., A, — NOCTOSIHHBIE, NIPEACTaBJAEHHblE B TA0M. 2.

Tab6aunna 2
3HaueHHe MOCTOSHHLIX ¢, 4 Y, » M, (i=1, 2, 3, 4)

i l 2 3 4
C, 0,174 6,058 0,019 0,007
Y 1,8 20 3,0 5,0
Ay 0,0 3,0 6,5 11,0

CosokynHocTh 3HaueHult Py’ (A, b?) cocraBisier MacCHB AaHHBIX Pp.

3. ToaroroBka AAHHBIX JJS MONENHPOBAHHS DOXAEHHS TOPMO3HBIX Y-KBAHTOB
3.1 3HayeHus napamerpa (uv (T)), cm?’2, wucnmogab3yeMble MNpPH ONpefeSeHHH
BEPOATHOCTH 006pa3oBaHUf TOPMO3HOIO +Y-KBAHTA, ONPEAENAT H3 COOTHOWEHHS

N,y 22 R
py (T)=1077 -j?p—{H-(ln(Kmm—lrx(Kmm))* o (Kina—Kriun) ] , (37)

rae N, — 4ucao ABoraapo;
z, A — aTOMHBI HOMED H aTOMHAas Macca PacCeHBALIHX aTOMOB;
R, L, H — nocrosgHbe, 3aBUCALIHE OT 3HEPrHH 3JeKTpoHa T M aTOMHOrO HoMepa,
TabyaupoBaHHbie B Taba. 3;
Kain , Kmnax — MUHHMAJbHAs U MakcuMmaJjbHas sHepruu y-kBaHta, K ma«==098 T.
CoBOKYNHOCTb 3HAYEHHH I, COCTaBJAET MACCHB 1aHHBIX MT .
32 [las MoAeNHpOBAHUA SHEPTHH Y-KBaHTa MOArOTABJHBAIOT paclipeleseHus

k
da
= dK’

o.obyare dK
P(K,T)= 0,97, o ’ (38)
- dK’
0,003T, K

Tre B KayecTBe CEYEHHS TOPMO3HOrO H3JYYEHHSI HCIOJB3YIOT BRIPAKECHHE

do 22 [ K )L ]
dk = BTK LR [+ ' (8)
rae R, L, H — nocrosiHHble, 3aBHcAlHe OT 7 W 2, UpHBe#eHHne B Taba. 3,

T=0,06, 0,4, 1 1 10 M3B.
CosokynuocTh 3nauenuit P, (K, T) cocraB.jsieT MacCHB JQaHHHX Py .
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Ta6bauua 3
3Hauenusa Koadduuuentos B dpopmyae pas z—j(—
2 T, MaB R L H
4 0,025 8,885 0,74 11,291
0,050 10,230 0,70 11,800
0,075 10,833 0,63 12,278
0,100 11,159 0,60 12,396
0,200 11,600 0,53 12,515
0,300 11,900 0,49 12,800
0,400 12,300 0,48 12,800
0,500 12,500 0,47 13,000
0,600 12,600 0,47 13,000
0,800 12,900 0,45 13,300
1,000 13,230 0,47 13,600
1,200 13,409 0,48 13,790
1,400 13,450 0,49 13,870
1,600 13,600 0,49 13,030
1,800 13,650 0,51 14,120
2,000 13,700 0,52 14,230
5,000 14,150 0,54 15,110
10,000 12,694 0,67 15,084
15,000 12,456 0,74 14,993
20,000 12,000 0,79 14,924
25,000 11,600 0,83 14,850
30,000 11,400 0,67 14,850
13 0,025 4,933 0.82 9,503
0,050 6,861 0,68 10,488
0,075 7,931 0,65 10918
0,100 8,639 0,62 11,186
0,200 10,053 0,57 11,636
0,300 10,746 0,54 11,879
0.400 11,122 0,53 12,012
0,500 11,441 0,52 12,179
0,600 11,550 0,50 12,220
0,800 11,900 0,50 12,490
1,000 12,000 0,51 12,600
1,200 12,100 0,51 12,700
1,400 12,300 0,54 12,880
1,600 12,500 0,54 13,090
1,800 12,500 0,56 13,090
2,000 12,550 0,56 13,210
5,000 12,800 0,65 13,948
10,000 11,500 0,79 13,700
15,000 11,400 0,83 13,700
20,000 11,000 0,97 13,000
25,000 10,700 1,04 13,000
30,000 10,500 1,06 13,000
26 0,025 2,933 1,04 8,178
0,050 4,663 0,74 9,37+
0,075 5,891 0,68 10,027
0,100 6,743 0,64 10,413
0,200 8,734 0,58 11,201
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Hpodonrxcernue taba. 3

z T, M3B R L H

26 0,300 9,725 0,55 11,554
0,400 10,139 0,54 [1,659

0,500 10,562 0,54 11,796

0,600 10,866 0,54 11,961

0,800 11,277 0,53 12,209

1,000 {1,547 0,54 12,398

1,200 11,608 0,55 12,429

1,400 11,740 0,56 12,552

1,600 11,832 0,57 12,653

1,800 11,920 0,58 12,758

2,000 12,042 0,58 12911

5,000 12,100 0,73 13,144

16,000 11,107 0,79 12,979

15,000 10,900 1,00 12,900

20,000 10,100 1,02 12,800

25,000 9,700 1,02 12,800

30,000 9,600 1,03 12,300
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