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1. Beegenue

Jnsa o6bsiCHeHHsT 3aBHCHMOCTH SHeprHu CBsi3n B., rumnepsigzep or mac-
coporo uncaa A Vsanenxo u Kosnecnuxos [1] mpensouan Momean, 0O KO-
TOPO# IBUXKeHHe A B sijipe paccMaTpHBaeTCsi KaK JBHXKEHHAE B HEKOTOPOW
NOTEHIIHAJIBHON fiMe ¢ TyOHHOH MpHONHIUTEeLHO OJHOH H TOH Xe JJId BCex
A7ep H pajgvycoM, pacTyIUMM no 3axoHy RarrpAl/A.

B pabore [2] GblIO NpeANOXKeHO pACCMATPUBATH TJIYOHHY AMBI KaK JIO-
NOJIHHTEJNbHBIH IapaMeTp, KOTOPDOMY JNOJXKHB VAOBJIETBOPSTb A-HYKJIOH-
Hble CHJIbI, H CYHTATbh €N0 PaBHBIM NOTCHLUHANbHOH sHEepruH A B GecKOHeu-
HOM anepHOM BemiecTBe. IlepBble BLIUMCIEHHS TJIYOHHBI MOTEHIHAJIBHON
SIMBl Ha 3TOH OCHOBE C Pa3HOOOPa3HBIMH NapHBIMH M TpexdacTHUHbIMH AN
noreHnHManaMu OblIH NPOBEAeHH B paborax [2—4}. B majibHeHueM IIONbIT-
KM OUEHHTb TJYOHHY NOTEHIHAaNbHOH SMBI N0 SHEPTHSM CBA3H THIepsiep
U BHMHCAHTL ee no AN-culaM nDpefnpHHHMAJHCh MHOTHMH  aBTOPaMH
[5—8].

\BsaumonelicTBHe YacTHLBI € SAPOM BO MHOPHX CJOy4Yasix OIPaBsIaHO
ONUCHIBAThL € NOMOLIbIO noTeHUHana Bymca-Cakcona. JIByKeHue B 3TOM IO-
TeHllHaJle pacCMarTpHBa/IOCh BO MHOTHX paforax (Hampumep, [10—15]). B
nocaenHee BpeMsi ObMIH HalileHBl aHAJWTHUECKHE BHIPAXKEHHHd IJs BOJHO-
BHIX QyHKUHE S-opOHTanbHOro nsuexkedus [11—I15]. B nactosmeii crartbe
OPOTO/IKEHO HCCHefoBanHe S-BOJTHOBOTO ABHXKEHHA B NMOTeHUHasge Bynca-
Cakxcona. Pe3ysnpTaTel HCNOJB3YIOTCA IS aHajdn3a SHEPTHH CBA3W THIep-
snep. B paspene 2 nonyuyeHbl pasfUYHBIE IPEICTABJEHHS JIJ9 BOJHOBBIX
GyHKUHHA CBA3AHHBIX S-COCTOTHHH H YpaBHEHHs IJisi ONpejeseHHs co6CT-
BEHHBIX 3HaueHHH suepruu. B TperbeM pasiene ofcyKaaeTcs BODPoC O Ha-
XOXKIEHUH pPasMepHHIX NapaMeTpoB Aas A-slepHOro noreHuuata Bymca-
Cakcona. B paspene 4 TmO SHePTHSIM CBSI3H TSKEABIX THIEPSAEp OLEHHBA-
ercst NIyOHHA NMOTEHUHANbHOH sSMBl A A-4acTHUB B spax ¢ A=40—100.

2. isuxeHne B noteHuuaie Byaca-Caxcona

TTorennunan Bymca-CaxcoHa HMMeeT BUA
V(r) = — D/[1 + (1)},
(1)
y(r) = exp(r — ¢)/a.
Bennunta D He paBHa rayGuHe NOTeHUHaJbHOH sMb TipH r=0 M cBs3aHa
C MmoCJefHed COOTHOWIEHHeM
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— V(0) = D/[1 + exp (— c/a)] . (2)
Hdas c¢/a>>1 pacxoxkaenne Mexay —V:(0) u D HeBen#xo, H nostomy
rayOunoli moTennuana Bymca-CakxcoHa MOXHO cuHMTaTh BeauwnHy D. Tla-
paMeTp a XapakTepu3yeT IIHDHHY KpaeBOH 0OJAcTH, B KOTOPOH IIPOHCXO-
AMT OCHOBHOE IajeHWe abGCOMIOTHOH BeJWYHHB IoTeHuuasna or D mo O.
IIppu a=0. norennnan (1) nepexogdT B NPIMOYINOJbLHYIO NOTEHLHAJIBHYIO
aMy pajamyca ¢ H ray6uHel D. Mbl 6yjeMm nonb3oBathbes TaKKe GeapasMep-
HbIM NapaMeTpoM A==a/c, KOTOpblH Haubojee NOAXOASINHM o06pasoM Xa-
paKkTepH3yeT pa3MBITOCTh Kpas sjpa.
Panuanavuoe s-BosiHOBOe ypaBHeHHe [flpemmHrepa samulllercsi B BHIE

(1/2Myyd%ujdr? + [E — V(O)Ju=0. (3)

B (3) M’y — npuBenennas macca A-rHmepoHa u siApa-ocToBa, €CJAH HOTEH-
HHaJ UCHOJB3YETCA JUISl ONMCAHHA B3aHUMOIACHCTBUS A C SIPOM.
Beenem o6Go3HadeHHS

k? = — 2ME = d®cos®, d* =2M," D, x = — 1/v= — exp(c — 1)/a
' = cd, sy = scosi. (4)

[ast cBA3aHHBIX COCTOSHHE Kk — nedictBHTenbHo u 0=§<m/2; 3aMe-
THM TakXKe, 4YTO

BA = — E = Dcos% .
ITopcTanoskoi R
ulr) = ekrg(x) (5)
(3) npeobpasyercss B ypapHEHHE
x(1 — x)x" + (1 — x)(2ka + 1)y’ — a?d*¢ = 0. (6)

3710 rumepreoMeTpPHYECKOe ypaBHeHHe ¢ HapaMeTpaMHu
a = a(k 4+-11/d* — k?) = ksel®,
B=ak — 1V @ — k) = hse—i¢, (7)
vy=1+2ka =14 2rscost.

YpasHenne (6) umeer gBa auHeAHO-He3aBHCHUMBbIX pemteus. IIpu ycmo-
BuH y7=0, —I1, —2, ... (310 yCcnoBHEe cornacHO (7) BBHINOJHSAETOS BCerna)
pellleHHs MOMXKHO Bbl6pa'1‘b CJIeIYIOLIHM 06>pa30M [16]: nepsoe pemenne —
peryaspHoe B Touke Xx=0

2(x) = F(a B v; x) ' (8)
JJIs1 BTOPOTO pellleHHst Touka X=0 sgBasercs ocoboi
22X)=x"TF(@a—-v+ 1, 8 —-v+1;2-v;x). (9)
O61iee pemenne ypasHenms Hlpenusrepa 6yaer
u(r) = e K (Cyar + Coxa) - (10)
M3meneHuto r ot 0 10 co COOTBETCTBYET H3MEHEHHE X OT Xp==—e/a<{—1]

a0 0. Bxomsamue B (8) ¥ (9) rumepreoMerprHueckue ¢ymkuuu npu |x| <1
MOXHO [IPEICTaBAATb CXOASLIAMHCS THIepreoMeTpHYecKHMH psaamu. [Ipu
[—-00 THIEepPreoMerpHuecKue q)ymxuma CTPeMATCH K ]l n obuee pewenne:
(10) npuobpetaer caeayiolMil ACHMOTOTHYSCKHHA BHIL

u(r—>co) = Ce—kKr — Cye-2kegkr (11)

ITosTomy parsi coyyas cBA3aHHBIX COCTOSHHH CJAeXyeT MOJOKHTL Co=0.

Pellenne ypaBHenus (3) AOMKHO TakXKe YIOBJIETBOPATH DPaHAIHOMY
YCJIOBHIO

u(O) =0 (12)
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HJIH
F(a, B; v; —e%?)=0. (12ay
Ycaosue (12) siBasieTcs ypaBHeHHEM IJist ONpeleseHHs AHUCKPETHBIX
3HaYeHHMH 3Heprudl CBA3aHHBIX cocrosHu#. Tak kKak e¢/a>1, -to B (12a)
HeJML3 BOCHOJb30BAThCA NPEACTABJIEHHEM IHIEPreOMeTPHUYECKON PYHKUHH
epes3 rumepreoMeTpHYeckuii paa. TouHO Takxke peuieHde (8) He MOXKeT
OplTh NIPELCTaBJIEHO FUIIePreOMeTPHYECKHM PSIAOM BO Bcell 06JacTH H3MeHe-
uust 1. HeoGxonuMo auGO COBEpPLUIMTH AHAMHTHYECKOE IIPOJOJIKEHHE THIEp-
reOMeTPHUECKOTO psjlda U3 OKpecTHOCTH TouKH X=0 B obsacte x=1, maubo
BOCIO/Ib30BATBCA KAKHM-THGO HHBIM TIPEJCTABIEHHEM THIIEpreoMeTpHiec-
KHX (QYHKIHH.
[Ipn ycaoBHH

Re y>Re p>0 (13)
HMEeT MeCTO MHTErpa/jbHOe NMpeAcTaBieHue Diepa AMs BCEX 3HAUCHUA X:

1
B(R. v — B)

Ycnosue (13) BBHUIOHSETCA /s CBS3aHHBIX COCTOSTHHH 33 HCKJ/IIOYCHH-
eM caydasa a=0. Boipaxenue (14) IDHBOOHT K KOMIJIEKCHOH BOJIHOBOH
¢yHknHH u(r). B TO xXe BpeMA H3BECTHO, UTO pelleHHe paaHaJbHOTO ypaB-
nveHus lllpeawnrepa B ciaydae CBA3aHHBIX COCTOSHHH MOMXET HMeTh JHUIbL
NPOHU3BOJIBHEIH TIOCTOSIHHBIH KOMILJIEKCHBIH (pasoBell MHOXKHTeNb. [losToMy
JLOCTATOYHO B3ATh JHOO AEHCTBHTENBHYIO, JHOO MHHMYIO YacTb BbIPaKeHHS
(14}

F(z v x) = y“u—anu—m%m (14)

Re T ! 1 — t \adcost
f . <Ay — 2adcost S
B Y = a8 ) = (ot ()
cos 1 —t
X ad { In———7=—| sin¢ |dt. (15)
sin t— 1t

Beenenuem nopo#l nepeMennoii z=ad(sin @)In[(1—t)/t(1—tx)] unTerpa-
Al (15) nmpuBomaTca K BHAY 6Gojdee yROOHOMY AJSl BBIUHCJIEHHH; ¢ yUETOM
(10). monyuaem nBa NPenCTaBASHUA IJa PaadaJbHOH BOJSHOBOH (QyHKIUH:

‘ * rscost  sinz dz .
N e (16)
0 ! .
Ascost d _
qn*Aywmw%n( ) f%%%” (17)

rue
-V = exp(— z/rssinl),
= [V FIF + &y + v +1]

H As, A; — HOPMHDPOBOUHBIE TIOCTOSIHHBIE,
Haa v>1, 1. e. qag r>c BOIHOBYIO (YHKIHWIO MOXKHO HpPEICTABHTL B
BHIC pasJOXKCHHS N0 cremeHsam v—!=exp(r—c)/a:

(v — 1) sinzdz
(l + V)Qi\scost-kl

Ll(l') - As a—k(r—c) { j"i,)\s cost
0

(r—c) =
B v — 1)sinzdz
— 2 (1 + As COSC)E 4 j‘vi+7\scosc El + V;QP\SCOSC+3 T } M (18)‘

0
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Puc. 1. I'padEKH, HIUIIOCTPHPYIOIHE
ypaBHeHHA NAs ONpejesCHHs coOCT-
BEHHBIX 3HA4YeHHH SHEpPruH s-BOJHOBO-
ro JBHIEEHHJ B ToTeHIHane Byjca-
Caxcona. ILTpHUX-IYHKTHUDHbIE JIH-

HHH — B3aBHCHMOCTH Ipasoil yacru
(16) ot ¢ npu r=0; CrJowWHEIE KPH-
Bble — 3aBHCHMOCTH JEBOH . 4acTH

ypagHeruA (23) orl;, NyHBHKTHPHbIE —
TO e [NA TPHOIHAEHHOro ypaBHE-
nua (26). Yuchia y KPHBBIX — 3Ha-
yeHHMs mapamerpa A. Harnonubie nps-
Mble — mpaBbie wactH (25) u (26);
y NPAMBIX IIPOCTAaBI€Hbl 3HAYEHHS
wBantoBoro uyucaa n. Jua A =02
COJICHIHLIE H HYHKTHPHbIE JHHHH H3
rpaduxax cauBatorcda. HHgexcot a, 0.
B COOTBETCIBYIOT s = 3,5 =6, s = &



Pasnoxenue (18) nokaspiBaer, uro, Kak H CJELOBaJ0 OXHIATb, HH-
rerpansl (16) u (17) maloT npaBubHOE aCHMITOTHYECKOE HOBEXEHHE Mpel-
CTaBJISIEMOH HMH BOJIHOBOH (YHKIIHH. ,

@opmyasr (16)—(18) no3poIsIOT JErKO NOJYYaTb BOJHOBHIE (QYHKIMH
}i COOCTBEHHBIE 3HAUEHHS SHEPTHH (eCAH TOMbKO ASCOS{ He CJAMMIKOM 6JIH3-
KO K HYJ/II0O) KaK OCHOBHOTO, T&K H BO3OYKIEHHBIX S-COCTOSIHHH, He npHGe-
rasi K YUCJECHHOMY HHTenpupoBanuio ypasHenus llpemnmnrepa. Ha puc. 1
.2——B HITPUX-IYHKTHPHBEIE JHHHHM H/JIIOCTPHPYIOT 33BUCHMOCTb JIEBOH YacCTH
{16) mpn r=0 or [ Ana pa3nuYHLIX 3HayeHHH s H A. CoOCTBEHHHIM 3Haue-
HUSIM SHEPIHH COOTBETCTBYIOT TOYKH INEPEeceYeHHS 3THX KPHBHIX € OChK
abuuac.

PaccMoTpuM Teneph aHaNHTHYeCKOEe NPOROJKEHHe pellenHd (8) B Ok-
pectHocTn X=0 B 06aacTh 3HaueHuii |x| =1 ¢ MOMOUIBIO THIEPreOMeETPHYE-
CKHX PALOB. Bocnosab3yeMcsi COOTHOIIEHHEM

F(“-Q;Y;Z) = P(Y)TFB()BFZ—TG_)—Q) (=z2)*F(, 1 —y+ o051 — 84 a;2z-1) +

+ 'z — B) (—2z)*F3, 1 — v+ B 1 —ad B z"‘)} - (19)

Fla) 'ty — 8

ITO COOTHOIIEHMEe cOXpaHger cuiay W B npeneae a—>0 u E—0. Ha oc-
HoBaHHH (19) ans BONHOBOH (QYHKUHH B 06sacTH r<{C noJydyaeM

e—hs sint r(:v)

u(r) = — C, Sin? [Re P sin (rd sinl) 4 Im P coskr], (20)
e—iCHrssidP(] — 2iXs sink) ) . =
YenoBie KBaHTOBaHHSA SHEPrHHU
ImP=0 (21)
HIH
arg P==nmn, (21a)
rIe n — Heaoe YHcIIo.
Has r>c
u(r) = Cye M F(hse®, ks e—i¢; 1 + 2hscosC; — e d—) . (22)

Beipaxenus (20) u (22) cosmecto c{21) 1a10T mpemcTaBiaeHHE BOJ-
HOBOH (YHKIHH Yepes THIlepreoMeTpHUecKHe Psiibl. YpaBHeHHe (21a) MoX-
HO Takxe 3alKCaTh B BHIe .

_ f(C,A,s) =nn —
f(¢, A, s) = Assint — 2arg I'(1 4 ks ei®) 4 arg I'(1 4 2iks sint) —
— arg F (Asel, — Ase~ 1 4 2ikssinl; e-1*), (23)

[Tonyyehinoe ypaBHeHHe OTJHUAETCS OT NpUBeAeHHOro B padortax [13,
14] coaraembim arg F. Tlostomy samMevanude aBTOpPOB HUTHPOBAHHBEIX paboT,
YTO HMHU IIOJYYeHO TOYHOE ypaBHEHHE JIJIsg HaXOXKAeHHs cOoOCTBEHHBIX 3Ha-
YeHHHd SHEPrHUH S-BOJHOBOIO JBHXKEHHS B NOTeHIHase Bynca-CakcoHa, He
ABJSETCS mpaBuabHBIM. [Ipu yciaoBuu e—¢2«1 ciaaraembiM arg F MoXHO
lpeHeOpeys, B pesyabTaTe MOJNYYaeTCs YKOPOYEHHOE ypaBHEHHE AJs Ha-
XOXKAGHAS COGCTBEHHBIX 3HAYeHHH, B KOTOpPOe He GyAeT BXONHTL THIIEPreo-
MeTpHUYeckas QyHKIHS:

cdsint — 2arg I'(1 + ade-®) + arg I'(1 + 2iad sinl) = n= — L. (24)



[lpu a—0 ypasHenus (23) u (24) nepexoAdT B ypaBHEHHE IS HPAMO-
VTOJIbHOH NOTeHNHAJbHOH MBI : -
s sin {=nn—~{. (25)

Puc. 1, a—B uamoctpupyer ypaBsenus (23)—(20). Cniommnble Kpu-
Bhle MPEeACTABASIOT 3aBHCHMOCTb JeBOH uacTH (23), a NyHKTHpHBHIE — Je-
BO# yacT# (24) OT {, npsMble — 3aBHCHMOCTb OT { npaBbix uactet (23) —
(25) npu pasnHuHBIX n. KOpHM YpaBHEHHA ONpeNessIIOTCS TOYKaMH# mepe-
ceueHUs KPHBHIX ¢ npsambiMH. Kophu ypaBuenus (23) aas pasaHyHbIX 3HA-
YeHHH Sy H A npuseneHsl B Taba. 1. Uuena B Tabaulle — 3HAYEHHs BeJH-
yuHbl 10%0s2 . ITH 3HaYeHUS NO3BOJSIOT HAXOAUTH TIJAyGHHY aMB 10
DHEPTHH CBSI3H A-THmepoHa mytreM JeneHus Ba nHa cos?{ us Taba. -1

Tao6auna 1

Kopun ypaBHenna (12) nmpH n = 1 auA pa3amenbix 3Hadennii sy H A. IIpHBegenm
peanaHean 10% cos? {

sx/A ’ 0,00 l 0,05 | 0,10 | 0,i5 0,20 | 0,25 | 0,30 l 0,35 !
0,5 0690 0687 0681 0678 0681 0690 0703 0721
1,0 1955 1937 1900 1863 1834 1817 1812 1815
1,5 3224 3187 3106 3014 2032 2868 2821 2789
2.0 4329 4274 4148 4003 3866 3750 3858 3586
2,5 5244 5174 5011 4819 4635 4473 4339 4231
3,0 5988 5906 5716 5487 5264 5064 4895 4755
2,5 6590 6499 6290 6034 5780 5551 5353 | 5187
4,0 7077 6982 6760 6485 6209 5955 5735 5547
4.5 7475 7377 7147 6860 6567 6295 6056 ° 5850
5,0 7802 7703 7469 7174 6869 6583 6329 6110
5,5 073 7974 7739 7439 7126 6830 6564 6333
6,0 8299 8200 7967 7666 7347 77043 6768 6527
6,5 8489 8392 8161 7860 7539 7229 6947 6693
7,0 8650 8555 8328 8029 7706 7392 7104 - 6848
7.5 8788 8695 8472 8176 7853 7536 7244 6982
8,0 8906 8315 8598 8305 7983 7664 7368 7103
8.5 9008 8920 87Y08 8419 8098 7779 7480 7211
9,0 9097 9011 8804 8521 8202 7882 7581 7309
9,58 9174 9091 8890 861! 3235 7975 7673 7398
10,0 9242 9162 8966 8692 8379 8060 7756 7480

3. MocrpoenHue A-aaepHOro noTeHUHANa
ByneMm cuutaTh, YTO InpHGAHKeHHO ¢opMa A-sepPHOTO NOTEHLHaNa
V(r) Moxer ObITb HOJydeHa NMyTeM CBeDTHIBAHHA pPacHpefelieHis NI0THO-
CTH VKJIOHOB B sape p(r) ¢ A-HYKJIOHHHIM MOTEHIHANOM V(r):

V(r) = [{p(r)v(r’ — r)dr. - (26)

Ilpumem, uto B (26) p(r) u v(r) HOPMHPOBAHBI HA 1. Torma. u obbeMHBIH
pATerpan V(r) taxxke papeH 1 o
B obuieM ciyyae NMpoBefeHHEe HHTErpHpoBaHusa B (26) 3aTpyaHHTENb-
go. TlosToMy AJIST TIOAYYeHHS 33aBHCHMOCTH A-si[ilepHOrO NOTEeHIiHana -oT T
npuGeraioT K NPUOJAHKEHHLIM OLeHKaM HHTerpana (26). B pa6ore [7]
Gblia TOdYyYeHa cBA3b V(r) ¢ pacnpejeleHHeM MJIOTHOCTH HYKJIOHOB B BH-
ae A

<r*>v
SN

rie <r?>v-—cpeanekBaapatuunplil paaunyc AN-moreHinuana nnA-one‘p!aTop
Jlamnaaca.
Ecan p(r)

V(r) = ( 1+ (27}

B3ATb B BHJE (PEPMHeBCKOTO pacmpefeeHus

o(r) = Po/[l""exp(rﬁcp)/ap], (28)
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10 V(1) B (27) He Gyaer uMeTb ByIC-cakcoHOBCKHA BuA. Ilostomy Bmoc-
jlonb3yeMcst MHbIM npuemoM [17]. Byaem onuceiBath B3auMOAeHcTBHe A ¢
spapoM notenunanoM (1). Ilapamerpn ¢ H a 3TOrO MOTeHLiMana HafaeMm H3
Tpe6oBaHusA, YTOGB BTOPOH H ueTBeDPTHI MOMEHTH IoTeHnuana (1) cosma-
JH € COOTBETCTBYIOIAMH MoMenTaMu V.(r) 8 (26). Momentnt V(r} B (26)
MOXHO CBfi3aTh C MOMEHTaMM pacmpeaeneHuit p(r) u v(r), BXOLALHUX B
noabiHTerpajbHoe Bbipaxkenne. OrpaHHUMMCS — PaCCMOTPEHHEM MOMEHTOB
YEeTHOrO NMOPSAIAKA W NPHMeM IJsi HuX o0o3HayeHHe

| <> = [l dr. (29)
Beenem TpexmepHoe npeobpasoBaHue Pypbe
1~ )
?(6) = e | alajeitrda (30)

Dypbe-06passl HEKOTOPBIX NPOCTEHIIHX  pacnpelejeHdd MNpHBeLeHb B
7a6a. 2. Boipaxenua (26) u (29) ¢ yuerom (30) npeobGpasyiorcs K BHAY

V(q) = ¢(q) v(a). (31)

<>, = (1) lim A ol(q) - (32)

Tabaupga 2

TpexmvepHbie Qypbe-06pa3ki H MOMEHThI NPOCTeHMHX pacupeeIeHHH.
ObbeMHble HHTETPANB NPOCTPAHCTBEHHKIX pacnpefelfieHHit paBHB 1

~ <rt>
(r) ¢ (q) = [e(r)edr| <>, | ZEoa
1 —r2/R? . «
s | e SR | om
1 —1/R 1
4n Rt ¢ 1 - ¢°R? 6R? 10/3
3/4nR3 <R I3(sinqR — qRcosqR)| 3
0 ; I;>0 (sing qu(;l g R? 25/21
1 —R 1
BrRE © T+ R 1K o2

" Ecan pacnpepeienus p(rj) # v(r) — UeHDPaJbHO-CHMMETPHUHbIE, TO H
noreHudan Vi(r) B (26) Taxxe leHTpaJbHO-cHMMeTpHueH. Jrsi IeHTpab-
HO-CHMMETPHYHBIX paclpeleseHuil ynpollaeTcs TakxkKe Buipaxenne (32):

<Py = (—1)M(2n -+ 1)@t (0), (33)

e E(ZH)(O) — 3HaYeHWe TIPOM3BOAHON 2n mopsaka no q npu q=0. Ha oc-
HoBe (33) u (31) mosyyaeMm HCKOMYIO CBSI3b MOMEHTOB pacHpereseHHi
V(r), p(r) mn v(r):

n <r2(n_k)> <r2k>
211 — 2 1 ‘ p Vv
<PV = @A B ek £ DT (34)
Hs (34) caeayer
<>yl o= <>, 4 <>y, (35)
<>yl = <>, A+ —3—~<r’>p Ly 4 <ré>y (36)
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MoMeHTH (epMHEBCKOTO pacmpesieJeHis BhIpaKalTcsd depe3 napa-
MeTpH ¢, H a, caeayioluM ofpasom [181:

Fi ()
<>, = efh, | 37
p P Fo()‘p) ( )
The

Fo () = 19048 [ iy = 1t {10320 4 3) 4 (n +2)1 X
0

X [2%2 [1— (- DIfi/ae+2=r2n + 2 — 1)1 (1 — 2-1¢(r + 1) —

r=0
_ i (— )m e—m/x/'mzwsﬂ Dy = ay/c,. (38)
m=1 4
TIpn A1 umeem
| FifFy = (3/5) (1 4 7=%4/3) , (39)
Fy Fy = (3/7)(1 + 652 4 3/%i.3) . (40)

Fc/aM H3BeCTHHl BTOPOH H YeTBEPTHIL MOMEHTH noTexiHana (1), To na-
paMeTpsl ¢ U A MOXKHO HafiTH C NOMOLIbIO caeaywownx GopMyJa, BbiTeKa-
JourX ¥3 Bhipaxenuin (37)—(40):

~ ST T 12
) = L\(Ba — 3 + V1287 1)] J | )
= 31 — 7« :

x = 49 <rimy/2 < P>y,
= OS>V [ 7Lt >y ]1/2

3(1+ 7y/3) 3(1 & 6y -F 31/y%/3) (42)

y = n%?,

TakuMm o6pasoM, npollefilypa HaXOXKAEHHT napaMeTpoB A-sjepHoro mno-
Tenuuana B dopme (1) cBomurcs K cienxytomemy. Ilo u3BecTHEIM napaMer-
paM pacmpefieseHHs HYKJAOHOB C, H 8, TOCPeICTBOM BbipaxKeHHH (37) n
(38) HaxXOZATCA BTOPOH M 4YeTBEDPTBLIE MOMEHTHI 3TOTO paclpeseJeHHs . Ha-
aee mo ¢opmyaam (35) u (36) onpenensiorcss MOMEHTH A-SiIEPHOTO IIOTEH-
uuaga. [lapaMerpbi ¢ ¥ a 3TOro NOTEHIHAJa 3aTeM BBIYHCJASIOTCS C IOMO-
wbio (41) u (42).

M3 paHHbIX TO PacCesHMIO 3JEKTPOHOB Ha Tskeablx sapax [18] cae-
JYET, YTO

w2 3?2

~3l

Co = (Al — A=l = 1,123A" — 0.94 A 7'h, (43)

Tlpu srom napamerp a,=0,57 npuHHUMaercst OJWHAKOBHIM JJs BCeX Td-
weaplx smep. CuuTaeTcs, 4TO CTaHJAApPTHOE OTKJOHEHHe Jas [ cocTaBiger
10% ee BEJHYHHEL

B Ta6sa. 3 npuBemedsl mapaMerpsl A-fepHoro noTeHndana Ijas pas-
JHYHBIX  3HAYEHHH A, NoJyueHHble C NOMOUIBIO BHILEH3NTOKEHHOH Npoie-
;ypel. Tlorenuuan A-HYKJIOHHOTO B3aHMOJEHCTBHSA v(r) 6pancsa B 100KaBOB-
ckoii ¢opme. IlpuBeseHs 3HaueHHA C W a, BHIYHCIEHHBIC AXS ABYX pajHy-
COB NEHCTBHA IOKABOBCKOrO IIOTEHIIXAJ]a, COOTBETCTBYIOLIHX OOMEHY ABYyMA
n-Me30HaMHu W obmeHy opHuM K-mesonoM. Kpome Toro, mpHBefeHH napa-
MeTpbl JJs HYJeBOTO pafuyca AEHCTBHs, KOTOPbie COBIAAAIOT C NapaMenpa-
MH (hepMHEBCKOIO paclnpeje/ends IJIOTHOCTH HYKJOHOB B A1pe.
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TaG6nunga 3

IlapameTpsl By/c-CAKCOHOBCKOrD MOTEHIHANA oA
A-RepHOTO B3aHMO[elicTBHS

A B, + AB)\ bm C a D a2
(MaB) (dm) (pm) | (MaBf(MsB)?

2m= 343 073 367 82

36+7 My 347 062 354 71
. 21,9+0,4 0o 342 057 353 7.7
pT 423 074 320 B84

64+7 my, 427 062 3811 29
o 426 057 308 29

Sme 373 0,74 360 56

45+6 My '3% 0,63 32,8 18
0o 3, 0.5 346 50

23,004 (—5 443 075 324 99

7346 e 448 062 315 24
0o 447 057 3812 24

Smx 305 074 34,1 42

53+5 M 399 062 330 36
0o 397 057 328 386
22,5+0,4 |5 - 460 0,75 812 25

81+5 My 465 063 304 20
0o 464 057 301 20

S i98 074 3829 31

66+4 My 21,32 0,63 31.9 2,2

oo 31 05 316 2

228+04 |—3 - ~485 075 307 20

94+4 M, 490 0863 300 1.7
00 490 057 297 16

P 450 0,75 330 26

762 My 454 062 321 2.2
0o 453 057 318 21

23,7£04 |50 503 075 312 18

104+2 Mg 508 063 304 15
oo 508 057 302 14

M3 T1a6a. 3 BHAHO, UTO yueT KOHEYHOCTH pajuyca pefctBus AN-cux
c1abo BJHSIET Ha BeJHYHHY C, HO CYIIeCTBEHHO H3MeHfeT a. TakuM obpa-
'30M, YBEJHUEHHE pannyca JAeHCTBUA CHUJ NPUBOXUT IJaBHLIM 00pas3oM JHIIL
K paclI¥peHHI0 O0JacTH, Iyie NPOHCXOAHT NajeHne abGCONIOTHOH BeJTHYHHbBI
A-siepHOro noteHyuaaa.

4. OueHka ray6uHb A-i1epHOro noTeHuHaJsa

JJs oueHKH rayGUHBI A-SAEPHOrO NMOTEHUHANa B TAXKeJbX THIepaapax
BOCHOJIL3YEeMCsi CYIIEeCTBYIOIIHMH B JIHTepaType JaHHBIMH 00 3HOPrHAX CBA-
3u runepsaep ¢ A=40-—100. [Tonyuenne TAXKeNBIX TUMEPSATEP OKA3BIBAETCH
BO3MOXKHBIM Onaromaps caenyiwouieMy oOcrosteabctBy. Ilpu B3aumones-
cTBur K—-Me30Ha ¢ TsKenblM sapom smyabcHu Ag nau Br obGpasyiommecs
A\ ¥ Z-THNEPOHBI MOTYT 3aCTPATh B OCTATOUHOM sifipe (= Npu 3TOM KOHBEPTH-
pyotea B A). CyllecTBYIOT pas3/ju4HBIE METOABI OLLEHKH MAacChl OCTATOYHOTC
siAipa AJs Kax[IO0ro KOHKpeTHOro caydas 3axsata K—. Ilpu 3Tom oOmuHO
HMeeT MECTO JBy3HAYHOCTb, TAK KaK TPYAHO YCTAHOBHTb, IIPOH3O0LIEA JH 3a-
xpaT Ha sape Ag uau Br.

"OHEDIUI0 CBS3H ONPENENSIOT, HCNOAL3YsS PEIKHe CJaydau n—-paciiaios.
Hasi pacnamos THma m—p — SAPO OTAA4x Ba HaxomsT mo BepxHel rpa-
HHIle CMeKTPa BUAWMOH 3HepPrHH npu pacnage. IIpakTHueckH 3TO o3Ha4ya-
€T, YTO M3 COBOKYIIHOCTH THIepsiep ¢ OJM3KHMH MacCaMM BBEIAIOT JHIIb
OQHO THOEPAAPO, Yy KoToporo By okazanoce HauMenbUruM. Halinenusie
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takuM o6pasom B, [19] coBmecTHO C OlleHeHHBIMH 3HauYeHHSMH A mpuse-
IeHbl B TaGu. 3. 3aMeTHM, 4TO MeHbDIce 3HaueHHe A COOTBETCTBYET HHTep-
npeTallHHd THNepsfpa Kak obpasoBabllerocst Ha sApe Br, 6oablllee — Ha
appe Ag.

Ha ocuose npusenenHsix B Tadn. 3 3Hauenu#t B, u mnapamerpos
A-sijepHOro notennransa Gpi BbIYHCAEHBl TIyOHHB D 1o dopmynaMm pas-
Aeaa 2. 3Havenus D u BeqHuHHB 02=

OD2 ., |ODP? aD

ol oA dB.

npuBemeHsl B Taba. 2.

W3 taba. 2 BHAHO, uTO C pocToM pajauyca pedctBusi AN-norenunmana
rayOUHa siMbl, Tpefylollasics AJsl BOCIPOH3BEAEGHHA HAOJIONaeMOR 3HepPruu
CBSI3H, pacTeT. ITO CBS3aHO C OTMEUSHHBIM BhIIIE Pa3Ma3biBaHHEM Kpasg No-
TeHIHaJa npu yBeauueHuu paauyca AN-cui, YTO NIPHBOAMT K OC/AabJeHHI>
obntero A-AlepHOro B3aHMOJAEHCTBHUS. YBeJHYEHHE TIJIyOHHBI SIMbl KOMIEH-
cupyer 510 ociabiaenue. Ocnosro#i Bkaax B o gaer npuusaras 10%-uas
omubka B 3HaueHnwy [ B dopmyne (43). ,

Insa ouenku D, -rayOGHHBI TIOTEHIMANBHONW AMBI 118 A B Afipe BOCHOIb-
3yeMCs METOAOM MakcHMadbHOro mpapponofobus. CocraBuMm jajas i-ro ru-
nepsipa BeJHYHHY

_ AA? + AB}\Z

= DA — D, (44)

rae Di-anavenune D uz raba. 3. HpI/I.MEM, 4TO BEJHYHHA & HMeeT HOPMaJhb-
HOe pachpeleieHHe ¢ gucHepcHed o;2, paBHOH 3HadenusiM ¢? u3 raba. 3.
Toraa GyHKOHA NpaBRONOMOOHA AT COBOKYNHOCTH COOLITHH, HPEACTABJ/IEH-
HbiX B TabJ. 3 3alyBilercs B BHAe

F=CII {p[eXp(—'si(l)?/QGi(l)Q]/ci(l) + (1 = p)lexp (“Ei(2)2/2°i(2)2]/°i(2)}
(45)

Jlsa cnaraeMeix B (45) BO3HHKAOT M3-3a JIBY3HAYHOCTH B HHTEpIpera-
uuyu cayuae. B (45) p — oTHOcHTeNbHAS BEPOATHOCTD HHTEPIPETAUHH TH-
nepsapa KakK BO3HHKINEro Ha siape Br, cootBetcTBenHo (l—p) — Ha sgpe
Ag. DTuM IBYM HHTeDIpeTalHaM COOTBETCTBYIOT BeDXHHE HHIEKCH 1 H 2.
HopmupoBouynas moctosnnaa C oObidHO BbIGHpaeTcs TaKHM o6pasoM,
4TOOBI B MaKCHMyMe F 6m10 paBHo 1. B KauecTse OUEGHKH ryry6HHB MOTEH-
IHAJbHOH AMBI GyJeM npuHuMaTh snauenue D,, npu kotopom F umeer
MaKCHMYM, , !

J—

Da,M36
35
[ 10 {ﬂ
- \
i Y
30 0.0 N
- \O, &
00 05 1,0 m,/ 58

Puc. 2. 3aBHCHMOCTb OIIEHOK TJIYOMHBI MOTEHIH-

anbHOH AMBI JIA A B AApe OT MacChl 06MeHHOro

Me3oHa B AN — B3aumogefcTBHH. YHCIa Yy KpPH-
BBIX — 3HAYEHHH P.-



Ha puc. 2 npuBejeHbl noJyyeHHble olleHKH D., B 3aBHCHMOCTH OT Mac-
Cbl OOMEHHB2EMOTO Me30Ha m, ONpelesslolllel PAAMyC NeHCTBHS IOKABOB-
ckoro norennuana. Ilpy m=600 M3s3B xpusbie 3aBUCUMOCTH BBIXOAAT Ha
mnaTto u oleHKa D, npakTHueckH CTaHOBHTCS He3aBHcslllell OT pajaHyca
nercteust AN-cui1 ¥ coBrajiaiolllel ¢ OIlEHKOH NPH HYJE€BOM paiHyce.

F

0,0
4 -
3
2F 0,25
1 - 0.5 1,0

4
i 1 O Y ST N FUNE TR b d

0.0 0,5 1.0 m, 38

Puc. 3. 3aBHCHMOCTD MAKCHMAJLHBIX 3HA-

yeHHH QYHKIHUH NDpaBIonofo6us oT Macesl

OOMEHHOTO Me30Ha. YHcha y KPHBBIX —
3HAYEHHA P.

Ha puc. 3 npeicras/ieHa 3aBHCHMOCTb MaKCHMaJbHBIX 3HaueHHil QyHK-
uud F (HeHOpMHUpPOBaHHOH) OT Macchl Me3oHa. MakcuMasbHble 3HadeHHs F
pactyT ¢ yBeaudenHeMm m. PocT npakTHYeckd — TNpeKkpamiaercs HpH
m =600 MaB. ITosTomy 1asa Macch 06MEHHBAEMOro Me30Ha NOJYYaeM OIeH-
Ky mz=i600 MsB. Macca m~600 MsB npubanzutenpHo coBmagaer <o
CpeaHuM 3HaYeHHeM YABOeHHBIX Macc K # m-MezoHa: mg-+m, =633 MaB.
3aMeTuM TakkKe, YTO 3TO 3HaUEHHE MacChl COBIANAeT ¢ BEJHUHHON Macch,
IPHIHCBIBaeMOH OOLIYHO CKaJsgPDHOMY Me30Hy. B paGorax [2, 3] 6vu10 mo-
Ka3aHo Ha OCHOBe Me30HHOH Mozeaud AN-CcHJ, UTO OCHOBHOH BKJal B MOTEH-
LHAJBHYIO SHEPTHio A B ANEPHOM BelllecTBe AaeT oOMeH ABYMst m M OOMEH
neyms K-mesonamu. BoaMoXKHO, YTO I0OKABOBCKHH MOTEHUHAJ ¢ M A Mg + M
BOCIIPOU3BOXHT 3(PPeKT 3THX ABYX mpoleccoB obMeHa. HauGoapmux 3Ha-
yeHu#t F gocruraer npu p=0, T. e. IPH NPENNOJOKEHHH, YTO TNIPELCTaBJ/IEH-
nple B Taba. 3 runepsinpa o6pasoBaHbl Ha HanboJgee TAKEIOM SIIPE 3MYJb-
cun — aape Ag. Ilostromy ouenxy D , npemmoururenbHell TPOBOAUTH NPH
p=0.

Ha puc. 4 npemcraBneHa HOpMHPOBaHHas (QyHKIIHS NPaBAOMOA0OHUs
npu m=mg—+m. =633 M3B u p=0 (cnnowHas xpuas). OTpe3cx BHYTpU
KPHBOH ONpelesseT HHTEPBAJ, COOTBETCTBYIOUIHA ONHOMY CTAHIAPTHOMY OT-
kaoHeHuto. Ha ocHoBe 31Ol QyHKLIHH 1/1d rayOMHB NOTEHUHANBHOH SIMBI
noayuaeM onenky D, =30,6+0,6 M3B. Ha toM xe pHCyHKe NOKa3zaHa Tak-
e 3apucumocth F ot D, aas m=633 MsB u p=11/2 (myHKTHDHASs KpH-
pasi). [lpemmosoxeHHe o paBHOBEPOATHOH posau suep Ag W Br B paHHBIX
Ta6J. 3 NPHBOJAHT K HECKOJIbKO HHOH olleHke: D 4, =31,040,9 M3B.

QTlonyuensas oleHKa TrAyOGUHBI NOTEHUMANBLHOH SMBI OCHOBBIBaeTCH Ha
OueHb HeOOJbLWIONH cTaTHCTHKe. KpoMe Toro, mpuBefeHHble B Tabua. 3 3Ha-
yeHnss B craenyer paccMaTpHBaTh JHIIb KAK BEPXHHE TPaHHUB 3HEPTHH
cBs3d. IlosTomy omenxa riyOHHBI MBI MOXKET B JaJbHelieM NIPU yBeJauue-
HUHM 1 YTOYHEHHH 3KCIIEDHMEHTAJbHBIX JAHHBIX HECKOJbKO H3MeHHThcs. Pac-
CMOTPEHHBIH 31€Ch METOJ clnocofeH HpH GoJbileM o6beMe KCIEPUMEHTasb-
HOr0 MaTepHana JAaTb CBEJAEHHS He TOJBKO O IJIyOMHE NOTEeHLUHaJbHOH SIMBI
IS A-runepoHa, HO H HEKOTOpyr HHGOPMaNHI0 O pajgHyce AeHCTBHA
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Puc. 4. HopmuposaHuHas (yHKIHs NpPaBAONOI0-

6HA B 3aBHCHMOCTH 0T DA mnpu p=0 — cnjom-

Had KpHBas H IpE P = !/, — IYHKTHPHasd KpH-

paa. OTpe3oK BHYTPH KPHBOH onpepenser HH-

TepBaj, COOTBETCTBYIOLIHH OJHOMY CTaHAapTHO-
MY OTHJOHEHHIO.

AN-cun, pasmepe siZep H NPOYHX BEIHYHHAX, OT KOTOPEIX MOMKET 3aBHCETb
3HEprusi CB3H A-THIeDOHA B SMpE.
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