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© '0~eAHHeHHblií HHCTHTyT aAepHhI~ H CCJleAOBaHHii;., .Ily6Ha, 198'i 
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1. B HacToR~ei1 pa60Te onpeAeI1RIOTCR TOn0I10rH4eCKl-1e ce4eHHR 
Heynpyr~x dd -B3aHMoAe~cTBHi1 np~ 12 r3B/c. 3Ha4HTel1bHOe BHHMa
HMenpl-1 3TOM YAeI1ReTCR MeTOAH4eCKMM np06I1eMaM, CBR3aHH~M c B~

Ael1eHMeM Heynpyr~x dd -B3a~MOAeHcTBH~ oaaaax TonoIlor~H c Y4e
TOM HeKOTOp~X nOnpaBOK. B TOM 4~CIle OnHCaHa npoueAypa B~4~CIle
HHR Ce4eH~~ /nOIlHOrO, ynpyroro ~ KBa3Hynpyroro npOueCCOB/ B 
paMKaX MOAem1 rIlay6epa, He06xOA~MbIX A,nR o6U\e~ HOpMHpOBKH H Y4e
Ta BKIlaAa BHAHMOH 4aCTH ynpyrl-1X H KBa3HynpyrHx C06~THH B 1 H 
2-IlY4eBblX B3aHMoAei1cTBl-1RX. 

~ 

. 

2. 3Kcnep~M~HTaIlbH~H MaTepl-1aIl nOIlY4eH npH o6IlY4eHH~ mHAKO
BOAOPOAHOH nY3b1pbKoBol7t KaMep~ "nIOAMHIla" c BHYTpeHHel7t TP.eKo
4YBCTB~Te.n bHOI7t Ael7t Tepl-1eBOH MHweH blO .I 1·! cenapl-1pOBaHHblM nY4KOM 
Aei1TpoHoB c J.I1MnYI1bCOM 12,2 r3B/c H pa36poCOM l-1MnYIl bCOB L\p:/p = 
= +1%. npl-1MeCb aApOHOBB nY4Ke He npe asauan e 3%~/2/ • 

-npl-1 npOCMOTpe perJ.l1CTpl-1pOBanl-1Cb B3aHMoAeHCTBJ.I1R BHYTPH pa6o
4ero o6beMa MHWeHl-1 /80x16x6/ CM 3 c npOH3BOllbHblM 4l-1CIlOM BTOpJ.l14
H~X 3apR)f(eHH~X 4aCTl-1u. llnR Ka*Aoro C06blTHR npOBepRI10Cb Hanl-14l-1e 
6~cTporo B Ila60paTopHol7t CJ.I1CTeMe npOTOHa-cneKTaTopa, a TaKme 
nOIlO)f(~TeIlbHoro TpeKa, BbII1eTa~ero B 3aAHIOIO nOIlyc$epy l-1 OCTa
HaBIlJ.l1Ba~erOCR B pa604eM 06õeMe MHweHH 6e3 pacnqQa. 6~cip~e 
npo'roau-rcnexr aroou oT6J.11paI1J.11Cb c nOMOU~blO cneUHaI1bHOrO wa6110Ha 
no clleAY~HM KPHTepJ.l1RM: 

4,8 r3B/c $'ps ~ ],4 r3B/c; le s I s 2,5°, 

rAe Ps - l-1MnYIlbc npoToHoB-cneKTaTopoB, a es - yroIl BblIleTa OT
HOCl-1TellbHO HanpaBlleHl-1R nepB~4Horo ny4Ka, 4TO cooTBeTcTByeT 
OrpaHl-14eHl-1~ Ha ~MnYI1bC cneKTaTopa Ps ~ 0,25 r3B/c B CHCTeMe 
HaI1eTa~ero Ael7tTpoHa. OCTaHOBKH B 3aAHe~ nOIlyc~epe /B Il.C.K./ 
J.I1HTepnpeTl-1pOBanJ.l1Cb KaK Bl-1Al-1Mble npor oau-cnex'ra-ropa ~3 AeHTpoHa
Ml-1WeHJ.I1. npl-1 npOCMOTpe perl-1CTpl-1pOBaIlHCb BTOpl-14Hble B3aJ.l1MOAeHCT

+ -Bl-1R, Hel7tTpaIlbHble 3 Be3Ab1 , Y -KBaHTbl /no KOHBepCl-1J.11 Y .... e e /, vo -
4aCTHUbl l-1 napbl nalll-1Tua. He60IlbwaR 4aCTb co6~TJ.I1i1 6b1Ila H3MepeHa 
AllR onpeAeIleHJ.I1R cneKTpOB l-1MnYllbCOB H AnHH npo6~ra OCTaHaBIll-1Ba
~J.I1XC~ npOTOHOB, a TaKme paC~TORHHH OT BepWJ.l1H BTOpl-14H~X B3aJ.l1MO
Aei1cTBl-1H AO BepWJ.l1H nepB~4Horo B3al-1MOAe~CTBl-1R /CM. HHme.p~c. 1 
H 2/. npOCMOJP ~TOrpa$~~ npOBOAHIlCR ABpmAbl. Bcero npOCM0Tpe
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HO - 38000 CTepeOKaAPOB, Ha KOTOpblX 6b1Jio 3aper~~cTp~poBaHo 26344 
C06b1THR dd -B3a~MoAeHcTB~H. 3<W>eKT~BHoCTb ABoHHoro npOCMOTpa 
COCTaB~J1a 90,1 %, 96,5%,. 99, 1% AllR }-, 2- ~ 2:. 3-nYlfeBblX c06bIT~J.1 
cooTBeTcT~eHHo. 3$$eKT~BHoCTb 06Hapy~eH~R C06b1T~~ c 6b1CTPblM 
npoToHoM-cneKTaTopoM CQOTBeTCTBeHHO paBHRllaCb 72,7%, 85,5% ~ 
89,7%. 4~CllO C06bIT~.:1 Ka>KAOJ.1 TOn0f10r~~ c rtonp aaxoã Ha 34Xt>eKT~B
HOCTb npOCMOTpa np~BeAeHO 80 BTOpOM CTOIl6~e Ta611.1. 

Ta õnHI.J; a 

lffi:cno COÓbITHH, HaHp;eHHbIx npn rrpocxo r-pa , B 3aBHc~MOCTH 
OT	 MHo)J(ecTBeHHoc'I;H C cooTBeTcTBYIO~MH norrpaBKaMH 

qHcno .cOÕbITHH:, CTaHp;apTHhIen	 qHcno vrrpvrxx tIHcno COÕbITHH:ch HaHp;eHHbIX rrpn nonpas KH H KBa3Hynpy- C y~eTOM rrorrpOCMoTpe 
rHX COÓbITHH: npaaox
 

I 1828+73
 10,7+4,0 1976+127 1922+316*2 10400+142 100 +29 4963+316 5537+3483 3731+78 2+7 3'733+784 8086+108 85+23 8171+110'5 1049+38 -85+24 964+456 1692+48 -45+13 1647+507 104+12 -40+10 64+168 1,56+15 -18+6 138+169 6+2,5 -3+2 3,0+3,210 }2~3 ,5· -2'+2 
-	 10,0~4,O ,Bce: 27064+214 

22189+494 

*	 - 3Ta BenH~HHa onpep;eneHa MeTop;OM, onHcaHHb~ B .3.2. 

3. ,ltanee, MR n0I1Y4eH~R pacnpeAeJ1eH~H. no MHo~eCTBeHHOCT~ 
aapR>KeHHblX ~aCTk14 8 Heynpyr~x dd -B3a~MOAeJ.1CTB~RX He06xOA~MO 
BHeCTH	 CJ1~A~~e nonpaBKV.:
 

a/ ,t-CTaHAapTHbleLf rronp aexa , He 3aB~CRIij~e OT np~pOAbI nY4Ka ~
 
M~weHH;' 

6/ nonoaexa , Y4~TbJBalOlflH-e ynpyrHe H KBa3l1tYRpyr~e dd -B3a~MO
Ae~CTBHR; 

s/	 C~CTeMaTH4eCK~e nOTepH ~ 1-IlY4eBWX c06b1T~Rx. 

3". T. fICTaHAap>Tt-me" nonpaaKJ.{ 

3T~ nOf1paBKH cBA3aHbl c Y4E!'TOM HCKa>KeH"'~, BHOCHMW< B peayru;
'fa,T npOCMOTpa BTOPJ.1lfHbIM~ BaaHMOAeHCTB~RMK, Heli1TpanbHblMH. 3Be3
AaMK,. VO -4aCTH.l..{aM'~ lIf KOH-BepCHel~r Y -KBaHTOB, npOH.aOWeAWHMH 

B611~a~ Bepw~HbI nepB~4Horo B3a~MoAe.:1cTB~R, a TaK>Ke He ~AeH-
T~$~~~pOBaHHbIM~ napaM~ .llaJ1~T~a. VO-4aCT~~bl, y -KBaHTbI ~ napa 
.llan~Tl..{a nepeBOART C06b1T~e ~a TonOllor~~ nch B nch + 2. 4TO Ka
caerca BTOp~4HblX B3a~MoAe~cTB~s71 ~ HeJ.1TpallbHblx a aean , C4~TanOCb, 

4TO ~CKa>KeH~R, BHOC~Mble ~M~, ysell~4~BaIOT Tononor~1O Il~ÕO Ha 1 
/2-11Y4eB~e BTop~4Hble Baa~MoAe~cTB~R/, 1l~60 Ha 2 13-11Y4eBble 
BTOp~4Hble Baa~MoAes71cTB~R/, Il~ÕO Ha 3 13-11y4eBble HeHTpallbHble 
aBeaAbI/. np~ 3TOM ~cnOllbaOBallOcb pacnpeAelleH~e no MHo~eCTBeH
HOCT~ B aaper~CTp~pOBaHH~X B3aHMOAeHCTB~RX ~ He~TpallbHblx 3Bea
Aax. 

Ha OCHOBe pacnpeAeJ1eH~R no paccToRH~1O AO Bepw~H BTOp~4H~X 

Baa~MoAe.:1cTB~~ /p~c. 1/ 6b1110 onpeAeneHO, 4TO 3$$eKT~BHoe pac
CTORH~e, 611~>Ke KOToporo Ha4~Ha~TCR nOTep~ Bcex BTOp~4HblX Bep
WHH, COCTaBllReT B cpeAHeM /2,0+0,5/ CM*. ~CXOAR ~a 3Toro AIlR 
C06b1T~H Bcex MHO>KeCTBeHHOCTe~ 6b111~ onpeAelleHbI nonpaBK~, CBRaaH
'Hble co STOp~4HblM~ Baa~MoAe~cTB~RM~, HeHTpall bH~M~ aBeaAaM~, Y
KBaHTaM~ ~ V 0-4aCT~l..{aM~. 

PHC. 1. Pa~npeAeneHHe paccToR
HHH: OT BepWHH BTOPHqHbIX B9aH

80 

N 

MoAeH:CTB~ AO nepBHQHOA ~epmH
HbI. 

60 
.llnR onpeAeneHHR ~cna He 

40 HAeHT~~~I..{~pOSaHHblx nap ~an~T~a 

C4WTanocb, 4TO cpeaaee ~CJ10 

17 o-MeaOHoB20 B dd -B3aHMOAe~CTB~
~X He aaB~C~T OT MHo*eCTBeH~Oc
TH aapR~eHHblx 4acTH~ /nCh / ~ o 20 40 60 ,o 100 L[CMI 
p~BHO nOllOB~He cpeAHero 4Hcna 
"± -Me30HOB. B TaKOM CJ1Y4ae, 

Y4HTblB3R, 4TO B dd -BaaHMOAeKcTB~RX cpeAHee 4HCllO npOTOHOB' 
/ < n p > / paaao ABYM, HMeeM 

<n"o >dd = 1-(< nn+ > + <: n >.) t (< nch > - <n > ) = 0,78 ± 0,02. /11::2
t7

_	 p 

3Ha4eHHe < nch > '= 3,56 AIlR dd - B3a~MoAes71 CTBHH B Bblpa)f(eHH~ /1/ 
6wJ10 nonY4eHO H3 H3BeCTHblX aHa4eH~t1 cpeAH~X MHo~ecTBeHHocTe~ 
PP -, nn -, pn - H np -B3a~MOAe~CTB~H B npennonoxeaaa , 4TO 
Bt<J1aA 3T~X npOQeCCOB 8 dd - B3aHMOAe~CTB~R paBHOBepORTeH. 

*TIpeAnonaranOCb, ~TO 3Ta BenH~HHa Op;HHaKOBa AnH BTopH~Hbm B9a
HMOAeAcTBHA, Y-KBaHTOB, VO-~acTHQ H HefITpanbHbm 9Be9A. 

,3" 
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Bce nepe-urcneaaue BblWe nOnpaBKI-1 npl-1 BeAeHbI B 'r pe r beM eTOIlO
ue Ta6m111bl 1. 

3.2. Ynpyrl-1e 1-1 KBa3~ynpyrl-1e npo~eeebl 

nn~ 1-13BDe4eHHR 1-13 3Kenepl-1MeHTanbHblX AaHHblX xapaKTepl-1CTI-1K 
Heynpyrl-1x dd -B3aHMOAe~eTBI-1~, TO eeTb npo~eeeOB e 06pa30BaHI-1
eM HOBblX 4aeTI-1~ B KOHe4HOM eOeTORHI-1H /KpOMe HYKIlOHOB, BXOAR~I-1X 

B Ae~TpOHbI/, He06xOAI-1MO eAeIlaTb nonpaBK~ B ee4eHI-1RX 1- 1-1 2-I1Y
4eBblX e06b1T~~ Ha BI-1AI-1MY~ 4aCTb ynpyroro 1-1 KBa3Hynpyrl-1x KaHa
I10B: 

dd.... dd, dd.... dpn, dd --+ ppnn ,	 /2/ 

nOeKOIlbKY 3Kenepl-1MeHTallbHble AaHHble o ee4eHI-1RX 3TI-1X KaHaIloB OT

CYTCTBY~T, 6b1I1I-1 BblnOIlHeHbl TeOpeTI-14eCKI-1e pac-reru B r.neyõepoacxo-,
 
npI-16m1)f(eHI-1I-1/3a.6:1 no MeTOAY pa60Tbl:/ 3 B:I e napaMeTpl-13aLtl-1e~ aM

nIJHTYA paeeeRHI-1R 1-1 $opM$aKTopa Ae~TpoHa, npl-1BeAeHHo~ B npl-1I10

)I(eHI-1I-1. B Ta6I1. 2 npl-1BeAeHbl 3Ha4eHI-1R nonuux (O'tot ) , ynpyrax
 
(O'ée ),. Heynpy rHX (O'p r ) ee4eHI-1~ 1-1 CYMMapHblX Ce4eHI-1~ (O'se) npo

LteeCOB /2/, paCe41-1TaHHblX AIlR <t>opM<t>aKTopOB /Tl l a/-Im B/. H3
 
Ta6I1'. 2 BHAHO, 4TO saMeTHaR pa3HI-1~a Ha6I1~AaeTCR TOIlbKO AflR
 
ynpyroro Ce4eHI-1R 1-1 $OpM$aKTopa /n1a/. naIlbHe~wHe paC4eTbI npo

BOAI-1I1I-1Cb AIlR OKOH4aTeIlbHO Bbl6paHHoro $opM$aKTOpa /n1B/ ICM.
 
npl-1I10meHl-1e/. nIlR HaXO)l(AeHI-1R BI-1AI-1MO~ 4aCTI-1 KaHanOB /2/ HcnOIlb

aoaanac s A"'4>4lepeHLtl-1aIlbHble p acnpeneneuaa no MOAynlO I-1MnYIIbca B
 
II. e. K. I Pd 1-1 Pp / Ae~TpoHoB 1-1 npOTOHOB, nonY4eHHble B peayn s r a

Te npe06pa30BaHHR paee41-1TaHHblX B MOAeIJl-1 pacnpeAeIleHHH no KBaA

paTY nepeAaHHoro I-1Mnynbea /Ae~TpOHY 1-1I11-1 npOTOHY/. rpaHH4Hble
 
3Ha4eHI-1R HMnyhbcoB Pdo = /190~8/ M3B/c H Ppo = /110~5/ M3B/c,
 
Ha41-1HaR c KOTOpblX Me.qneHHble Ae~TpOHbI 1-1 npOTOHbI perI-1CTpHpY.~TCR
 

B KaMepe Ge3 nOTepb, onpeAeIlRIII-1Cb Ha oeHOBaHI-1H rpaHH4Horo 3Ha

4eHHR AflHHbl npo6erago~ 0,4 eM, OTAeIlR~ero 06I1aCTb nOTepb B
 
paenpeAeIl~HHH no AIII-1He np06era /pHe. 2/. 3Ha4eHI-1R nOIlHblX ce4e

Ta5nHI.~a 2 
Ilonaoe /O'tot /, ynpyroe / O' ef /, neynpyr-oe /O'pr / cexenaa H 
cexeaae p acce nana /O'sc / ,IJ,JIfl dd -B3aHMo,n;eHcTBHH 'npa 
12,2 rsB/c, paCCqHTaHHbIe no Mo,n;enH rnay6epa c acnonssoaa
HHeM ~opM~aKTopoB fIlia/-/IIIBI 

cIlopM~aKTOp O'(dd) [M5 l IlIa JI15 IlIB 

O' tot 148,0 148~9 1/~9 ,O.:!:.l ,2 
O' ef 27,5 20,3 19,0+ I ,2 
O'pr 97,.5 9"8,,9 98,8+2,4 
use 50,5 50,0 SO,2~1 ,.9 

PHC. 2. Pacnpenerreaae MeAJIeHHbJXN 
OCTaHaBnHBaWmHXCH TpeKOB no AJIH80 
He npo6era.
 

60
 
HI-1~ OTAeIlbHblX KaHaIlOB /2/ 1-1 ce


40
 4eHI-1~ 3TI-1X KaHanOB B T- H 2-I1Y
4eBblX C06b1TI-1RX c Y4eTOM nOTepb 

20 B nocnensax npH.BeAeHbl B Ta6I1. 3. 
Ilpoueccu , YKa3aHHble B 2-H H 3-H 

LlCM)' CTpOKax Ta6I1. 3, OTIII-14alOTCR paao 2 4 6 8 10 
BaIlOM COOTBeTCTBeHHO MeAIleHHOrO 
1.t1I11-1 6blcTporo AeHTpoHa. B nOCIIeA

He~ CTpOKe Ta6I1I-1Ltbl ~I-1MBOIlOM scatt 10T scattering/ 0603Ha4eHa 
CYMMa ynpyroro 1-1 KBa31-1ynpyroro npOLteCCOB. 

Ta5nHI.~a 3 
PaCqeTH~e 3HaqeHHH CeqeHHH ynpyroro H KBa3HynpyrHx npo
~eccOB IB M51 

CeqeHHH!Mt5/ Ilornrsre IloTepH l r-rryue asie	 2-nyqeBble 
BHAHMbJe 

~ 
dd --+ dd 19,0+ I ,2 16,8+1,3 - 2,2+0,5 
dd --+ dpn 6,4+0,5 2,5~0,3 - 3,9+0,4 
dd --+ pnq 6,,4+0,5 - 2,4+0,2 4,0+0,3 
dd --+ pnpn 18,4+2,2 - 6,4+0,4 12,0+1 ,0 
dd --+ scatt 50,2~1 ,9 19,3..:!:.1,3 8,8~0,4 22,I~1,2 

3.3. Onpeaeneaa e 41-1 cna 1-I1Y4eBbIX C06b1TI-1~ 

npOBOAI-1Mb1e paHee KaMepHble 3KCnepl-1MeHTbI YKa3blBa~T Ha 3Ha41-1
r ensaae CHCTeMaTH4eCKHe no repa 1-I1Y4eBblx C.06blTHH H3-3a TPYAHOC
TH HaXO)f(AeHHR HX npH npOCMOTpe. n03T9MY AIlR onpeAeIleHHR 4HCIla 
3THX c06b1TH~ HcnOIlb30BaIlaCb HH4>opMa~I-1R o Ha~AeHHblx 2-nY4eBblx 
B3aHMoAe~cTBHRX c MeAIIeHHblM~ OCTaHaBnI-1Ba~~HMHCR B KaMepe npo
TOHaMH, Bbll1eTa~HMH B 3aAHIO~ /B I1.C.K./ nOIlyc4>epy. TaKHe npo
TOHbI C4HTartHeb MeAfleHHblMH cneKTaTOpaMI-1. Ha pHe. 3 npHBeAeHO 
pacnpeAel1eHHe no HMnYIlbcaM 3THX 4aCTI-1~, OTKYAB BHAHO, 4TO npH 
HMnYl1bCe, 60l1bWeM Po ~ /105+5/ M3B/c, 3TO pacnpeAeneHHe AoeTa
T04HO XopOWO onHCblBaeTCA BOnHOBO~ 4>YHK~He~ XOIlbTeHa IKpHBaR 
Ha pHC. 3/, a npH P <Po Ha4HHaOTCR nOTepH. HymHo OTMeTHTb, 4TO 
HaHAeHHoe npH npOCMOTpe ~onH4eCTBO npOTOHOB, BWl1eTa~~HX B 3aA
HOO nOl1yc4>epy, OKa3artOCb B 1,4 pa3a 3aBblweHO no cpaBHeHH~ e 
AaHHblMH H3MepeHHR. B AanbHeHweM 3TO 3aSblweHHe Y4HTblBaIlOCb. ~""e-

.6 
4 



PHC. 3. HMnynbcHoe pacnpege
N neHHe npOTOHOB-cneKTaTopOB. 

KpHBaH - npegnona.raeMaH ePop
Ma pacnpegeneHHH, nonyqaeMaH 

300 Ha OCHOBe BonHOBoA ~YHK~HH 

XIOnbTeHa /CTpenKa nOKa3MBaeT 
uauano nOTepb/. 

llO 1-llY4eB~x C06~T~~ (N 1 ) 

onpeAellRnOCb ~3 COOTHoweH~R 

200 

Nb w N =.!-. !-:-a 
1	 2 /3/k a 

bw 6rAe N2 = 52 - 4~cno npo-
TOHOB-cneKTaTopOB, B~eTa~

~x B 3aAHIOIO nonycoepy ; k 100 
AOllR 3T~X cnexraropoa ; a 
AOllR cneKTaTopOB, ~Me~~~x'\ B~A~M~H np06er. OueHKa, no

+ ~+	 llY4eHHaR MeTOAOM, on~caHH~M 
<,	 

B / 4./ , aae r k = 0,476. 3Ha4e
H~e a = 0,26 6~llO Ha~AeHo ~3

360 
P (tvhB/c) .1 ~MnYll bCHoro pacnpeAeneH~R 

cneKTaTopOB, 

o 60 

cooTBeTcTBy~~e

ro BOllHOBO~ <!>YHKU~~ Xon s r eu a /&/ • ~3 /3/ AJlR 4~Clla 1-llY4eBblx 
C06~T~~ nOllY4aeM 3Ha4eH~e N1 = /3898~289/. 

4. ~llR OnpeAelleH~A Tononor~4eCK~X ce4eH~~ dd -B3a~MOAe~cT
B~R He06xoA~MO 3HaH~e M~nn~6apH-3KB~BaneHTa, 3Ha4eH~e KOToporo 
HaXOA~M H3 <!>OPMYll~ 

ato t - /lase 
0.00445 ± 0,00008 (M6/ c06~T~e) , /4/

N to t 
Il 

rne - ace Ha~AeHHble C06~T~R', a /la - no r epa ynpyr'ax ~N to t s e 
KBa3~ynpyr~x B3a~MoAe~cTB~~, np~BeAeHHwe B TpeTbe~ KOllOHKe 
Ta6ll. 3. Tenepb, 3HaR 3Ha4eH~e Il .~ ~cnOllb3YR ce4eH~R, np~BeAeH

H~e B 4-~ ~ .5-~ KonOHKax Ta6n. 3, MQ)f(HO onpeAell~Tb KOll~4eCTBO 

1- ~ 2-J1Y4eB~x ynpyr~x H KBa3~ynpyr~x B~A~MWX c06~T~H, KOTop~e 

YKa3aHbI B 4-~ xonouxe r aõn . 1. B 5-~ KOllOHKe r aõn , 1 np~BeAeH~ 

OKOH4aTellbH~e AaHHltle no 4l1Cny Heynpyr~x dd -B3a~MOAe~cTB~~ paa
H~X Tononor~~ ~ B Ta6ll. 4 - TonOllor~4ecK~e ce4eH~R Heynpyr~x 

dd -B3a~MoAe~cTB~~. Tononor~4eCK~e ce4eH~R onpeAellRll~Cb AnR ~c-

T~HHO~ MHomeCTBeHHOCT~ 3apRmeHH~X 4ac~~u, TO eCTb c y~eToM He
B~A~Moro MeAIleHHOrO	 npOTOHa-cneKTaTopa. B Ta6ll. 5 npeACTaBlleH~ 

cpeAHRR MHom~cTBeHHocTb, A~cnepc~R(D) pacnpeAelleH~R no MHome
CTBeHHOCT~ 3apRmeHH~X 4aCT~U ~ Ben~4~Ha OTHoweH~R <nch>/D. 8~A

HO, 4TO 3Ha4eH~e < ~h> COBnaAaeT c Ha~AeHH~M B nYHKTe 3.1. 
B r eõn . '5 np~BeAeHbl	 r aiose M~llllepOBbl CTaT~CT~4eCK~e. MOMeHT~. 

~ 
TaônH~a 4 

TononorHt.teCKHe cet.teHHH HeynpyrHx dd -B3aHMogeAcTBHA npH 
12 r3B/c 

IJonHoe He",:",2 4 6 8 10< n c h > 
ynpyroe 
CeqeHHe 

% (M6) 33,2±2,1 53,O±O.9 11.6±O.3 0,8i} ±O,10 O,05S±O,023 98,8 ±2,4ch 

TaônH~a 5 
XapaKTepHcTHKH pacnpegeneHHH no MHo~eCTBeHHOCTH 3apH~eH

Hb~ t.taCTH~ gnH HeynpyrHx dd-B3aHMoAeHcTBH~ TIpH 12 r3B/c 

< n ch> D <nch'/D	 f 2 

3,6-!0,03 1, 35-!0, 02 . 2,67.:!:.O,O4 -0,j5-!0,02 

C2 C3 C4 C'5 

1,140':'0,005 1,45,,:0,02 2,OI.:!:.O,05 3,01::!:.0,13 

TaônH~a 6 
HHTepnonH~HoHHMe xapaKTepHCTHKH N~ -B3aHMogeAcTBHA TIpH 
HMTIynbce 6,1 r3B/c 

PeaK~HR:	 Re f (O) 
U (MÔ) aef (MÔ)	 b(r3B/c)to t	 p -= Im f ~Õ)

j pp 40,7+0, I 11,83+0, 14 -0,40+0,05 8,3+'0,3 
! ; pn 41 ,8~O,.1 12, 5,:!:O, 5 -O,45~0,05 8,5~0,5 

~ 
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np~JlOlKEH~E 

napaMeTp~3a~~A HYKnOH-HYKnOHH~X aMnn~TYA ~ $OpM$aKTOpa 
Ae~TpOHa. 

np~ paC4eTaX Ce4eH~~ pa3n~4H~X npO~eCCOB B dd -B3a~MOAe~CT
B~RX ~CnOnb30BanaCb OAH03KCnOHeH~~anbHaR napaMeTp~3a~~R aMnn~

TYA ynpyroro HYKnOH-HYKnOHHOrO paCCeRH~R~ I {, 

1 2 
P O'NN -lrbNNq il'f NN (q;) (i + PNN ) e ~ 

477 
\ 

rne O'NN - nonaoe HYKnoH-HYKnOHHOe ce4eH~e, PNN - o ruoureuae Ae~
CTB~TenbHO~ H MH~MO~ 4aCTe~ aMnn~TYA~ ynpyroro HYKnO~i-HYKnOH
HOrO paCCeRH~R, q, - ABYXKOMnOHeHTH~~ BeKTOp nepeneuaor-o ~Mnynb
ca, P - ~Mnynbc HaneTa~~ero HYKnOHa, a - napaMeTp HaKnOHa.bNN 
3Ha4eH~R ~N ~ PNN np~ 6,1 r38/c 6pan~cb ~3 ~HTepnonR~~~ M~

pOB~)( AaHH~X B oõnacru OT 3 AO 10 r38/c /6./ • 8 Ka4eCTBe bNN 
~cnonb30Ban,cR 113$$eKT~BHbll:111 napaxerp HaKnOHa, nonY4eHHbli:1 H3 
on1H4ecKo~ TeopeM~: 

2 2o-rrn (1 + PNN ) 

bN-N = 2 ef 
1677(tíc ) O'NN 

'ef 
rAe O'NN - ynpyroe HYKnOH-HYKnOHHOe ce4eH~e. Pe3ynbTaT~ ~HTep-

nonR~HH npHBeAeH~ B Ta6n. 6. AnR ~ccneAOBaH~R Bn~RHHR B~60pa 

$Op~aKTopa Aei:1TpoHa Ha KOHe4Hwe peaynbTaTw paC4eTW npoBOAHnHCb 
c 4eT~pbMR pa3n~4H~M~ ~OpM$aKTOpaM~: 

17 / ~ 33.7q 2 
S(q ) = e In1ai 

/8/ -225q~ -45q 2 - 25 q2
 
S«(I.) = 0,178 e + 0,287 e + 0.535 e In161
 

17/ -141,5l -26.1q-2. -15, 6 q2

S(q:) = 0,34 e + 0.58 e + 0.08 e , /m BI
 

q ''f 
/5/ -- q, [aretg (0.0912 ) + aretg(-q'-) - 2aretg( q o)] •S(q:) ~

0,52 0,3056 1. 

Intrl 
\ 11 

Ha P""'C' 4 npHBeAeH~ OTKnOHeH~R 3THX ~opM~aKTopOB npH paasux 
q. OT 3Ka4e':f~R ~J)M$aKTOpa Sp (q;) , nonY4eHHÇ>ro c J.1CnOnb30BaHH
eM BonHoBoi:1 4l-YHf(~H~ nap~)ftCKOrO nOT8H14Hana /9>.1 KOTopaR H'aH6oI 

...... 

...../ .... 

:: ",-,
,.:,' \ 

... /'
.:/

-50 

-100 

:/ 

O. 0.1 02 Q3 0.4 
PHC. 4. OTKnOHeHHe 3HaqeHHH 
l1>oPMIPaKTOpOB, onpenenemrsrx 
M3 Bwpa~eHHH nia /nYHKTHp
HaH;', 1)16 /urrprrxoaaa,", Il l B 
/cnnollHaH/, nlr /llTpHxnyHK
THpHaR KpHBaH/ npH pa3Hb~ q. 
OT 3HaqeHHR IPopMIPaKTopa, co
OTBeTCTBYID~ero BonHoBoH ~yHK
~HH nap~cKoro nOTeH~Hana. 

1000. 
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\ 
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\ 
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\ 

\. /
<, ..... 

o. 0.1 Q2 2 03 
q,(r:tB/d 

PHC. 5. .umlxPepeHI~HanbHble ce
qeHHR, COOTBeTCTBYID~lIe IPOPM
lPaKTopy /nIB/, ynpyroro Ka
Hana /llTpHxnYHKTHpHaR/, KBa
3Hynpyroro KaHana dd ~ apn 
/nYHKTHpHaR/, kBa3Hynpyroro 
xauana dd ~ pnpn /llTpHxoBaR!, 
CYMMbI ynpyroro H xaaanynpvr-ux 
KaHanOB /cnnOllHaR KpHBaR/. 

nee AOCTOBepHO on~CWBaeT CBO~CTBa Ae~TpOHa. 8~AHO, 4TO $OpM$aK
TOpW /n161 ~ In1BI Aoc1aTO~HO XopOWO cornaCY~TCR c Sp(q) B W~

pOKO~ 06naCT~ 3Ha4eH~i:1 nepeAaHHoro ~Mnynbca q., B OTn~4~e OT 
In1 ai ~ In1 ri. AnR OKOH4arenbHblX paC4eTOB ~cnonb30BaJ1CR $OpM
$aKTOp /Tll B/. Pe ayns r aru 3T~X paC4eTOB AnR A~$$epeH~~anbHbIX 

ce4eH~i:1 ynpyroro ~ KBa3~ynpyroro KaHanOB np~BeAeH~ Ha p~c.5. 
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