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BBe,geHrre 

· B HacToRmee BpeMR HaKonneHo 6onhruoe Konrr~ecTBo aKcneprrMeHTanh-
x/ , 

Hb!X JlaH.IibiX 0 lllrOH-HyKnOHHbiX BaarrMOJleHCTBlrRX 0JlHaKO llp!r 9TOM OC-

HOBH.Oe ~rrcno pa?oT llOCBsillieHO !r3y~eH!rlO peaKU!rfi c. 38pR)!{eHHblM!r ~aCT!rUa

MH B KOHeqHQM COCTORH!rlr, l13 peaKU!rfi C aefiTpanhHbiMif qaCT!rU8M!r OTHO_:.. 

crrTenhHO xoporuo rrccneJlOBaHbi TonbKO JlBe: 11-p .. n 110 rr 17 -p .. n., O\ r,o .. 2.y. ) • 

. B TO )!{e BpeMSI JlnR nonyqeH!rSI 6onee llOnHofi KapT!rHbl ll!rOH-HyKnOHHhl~ . 

• • . · • '' · .x.x/ 
B38!rMOJleHCTB!rll lr ~pOBepK!r npeJlCKa3aHHll pSIJla. TeopeTrrqeCK!rX MOJlenen 

Oll!rCh!BaJOrulrX 9TH B3a!rMOJleHCTBlrS10 Heo6XOJllrMO o3Ha Th ceqeH!rR b6pa30Ba: 

H!rSI HefiTp~nhHh!X KOHeqHblX COCTORH!rll, 

B Jlanuofi pa6oTe 6:bmrr rrsMepeHbi ceqenrrR cneJlyJOmrrx p~aKul:ifi: 

TT- p .. n + ( 1;2;3,:4;5) 110 

... N* o + 170 ' 
11236·) 

x/ HanprrMep, KOMnrrnSIU!rSI .n)!{rraKoMennrr rr Jlp, /l 1 aac~rrTh!BaeT 95.7 4 JlaH

HhiX TOllhKO llO ll!rOH-HyKnOHHOMy pacCeSIH!rJO, 

xx/H . . "'. p '/2/ . 
. anprrMep, MynhTrrneprr"'epH~ecKaR MOJlenh eJl*e , npeJlCKa3hiBaJO'"' 

ruaR XOJl CeqeH!rR B 38B!rCHMOCT!r OT qrrcna ll!rOHOB B KOHe~HOM COCTOS!Hirlr, 

CTBT!rCT!rqecKaR !r30Cll!rHOBaR MOJlenb /3/, C llOMOllih!O KOTOpofi MO)!{HO no

nyq!rTh OTHocrrTenhHhie BepoSITHOCTrr pa3nrrqHhiX aapS!JlOBhiX 'Kowp rrrypaurrfi 
lr Jlp, 

3 
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-+ n+i 0 ,. f 0 -+2rr
0 

-+ n + TJO TJ(J -+ 2 y 

npn nMrrynbce rra~aiOmnx rr -Me30HOB 5 faBle. 

AHanna ~aHHhiX 

B peaynbTaTe rrpocMoTpa 230000 tiJoTorpaqmii:, rrony'IeHHbiX c rroMOII!biO 

" " " ou Hu /41 " MeTpOBOH Ilp0118HOBOH IIy3blpb~OBOH K8M91Jbl Y1 .n 1 aKCIIOHHpOB8HHOll 

B ny'IK9 'IT- -M930HOB C HMIIynbCOM 5 faBIC, 6bin0 Hafi~eHO OKOnO 1000 

0-ny'IeBbiX C06b!THH ( "ocTaHOBOK"rr- -Me30HOB) C ~BYMSI H 6onee raMMa-
+ - . . 

KB8HT8MH, 3aperncTpHpOB8HllbiMII B KaMepe no e e -napaM KOHBepCHllo 

· I1 . " . - 18 I 6 . 6 6 6 . _· ocne H3MepeHHH Ha rronyaBTOMaTaX . CO b!THSI binH 0 pa OT8Hbl Ha 
/71 

3BM J33CM-4 110 nporpaMMaM reoMeTpH'I9CKOli peKOHCTpyKUHII 

181 
HeMaTH'I9CKOI'O aHanii38 

II KII-

fing ~anbH9HIIIeH , o6pa6oTKH 6binll. ·ocTaHOBneHbl C06biTHSI, YAOBneTBO-

pSIIOII!H9 KpiiTepHSIM: 

1) KOHBepCUSI y -KBaHTOB IIpOH30IIIna B 3a~aHHOM atiJtiJeKTHBHOM 06'be-

Me KaMepbi, 

2) y -KBaHTbi ~omKHbi uMeTb 3HepriiiO 6onee 50 MaB, 

3) yron '!J83neTa M9)K~y ~BYMSI y -KBaHT8MH ~OmKeH rrpeBbiiii8Tb 2°. 

f1ocne~Hll9 ~Ba ycnOBHSI. 6blnll BBe~eHbl ~nSI UCKniO'I9HHSI 1IpH:vt9Cll tlJOHOBbiX 

y -;-KBaHT~B, o6pa30BaHHbiX B ~pyrOM B38IIMO~efi CTBUH 

Te TOpM03HOrO uany'Ie~HSI aneKTpOHOB ll II031l!POHOB, 

I 
Hnn B peaynbTa-

PacnpeneneHne co6biTnfi, y~oBneTBOpSIIOIIIHX aTHM KpnTepHSIM, no 'IHC~ 

ny aaperucTpnpoBaHHbiX raMMa-KBaHTOB npnse~el!o B Ta6nnue 1 • 

4 

i 

, . 

. I 

T a6mma 1 

Pacnpe~eneHne .C06b!THK no 'Incny Sclperuc:pupc 

I'8MM8-KB8HTOB· H no 'IH.cny. KOM6HH8UHK, BOIIIe~ll 

HMnynbCHb!K cneKTp (p) ~- u· B. cneKTp He~OCT8IOII 

• Y:ncno y - 2 3 4 
KBaHTOB 

Y:ncno co6biTnft 375 88 17 

Y:ncno·M~KoM6HHaunft 
. ' 

375 284 .. ·102. 

Y:ncno p-KoM6nHaunft 750 264 88 

a) Ce'IeHnSI peaKgiiH rr-::-p -+n 'ITO II rr~p-+nTJD 

r~e 

Ce'IeHHSI ~aHHb!X peaKUIIH OIIpeAenSinucb H3 COOTHOIIIE 

N - 'Illcno co6MTnft, y~oBneTBopSIIOIIIIIX KHHeMaTnKe 

BepOSITHOCTb pernCTpaUllH C06b!THSI, W - norrpaBKa, y'InT 

THBHOCTb H~9HTH~HK8UllH peaKUHH H npllM9Cb. ~OHOBbiX co6 

Ha" C06b!THSI B .MK6, 

H~eHTH<jlnKauuSI co6biTHfi npon3BO~nnacb · c · noMOII!biO 

MaTIJ:'IecKofi n~eHTn¢uKaunn KaHanoB peaKunft 10-10K 181 ( 

ny'IeHHbie B pesynhTaTe ceqeHnSI n senn'IHHbi N, c H 

BaHHbie npu nx Bbi'IIIcneHnn, npnBe~eHbi B Ta6nnue 2, · 

5 



1 
~oJiy'IeHHbiX C noMOillhiO 

/4/, ~KCnOHHpOB8~HOR 
) uaRAeHO OKOJIO 1000 

yMSI u 6onee I'aMMa-

9- -napaM . KOHBepCHH, 

' 
5wnu o6pa6oTaHhl Ha 

171 
KOHCTpyKUllll 11 Kll-

HHOM ·atlJcpeKTllBIIOM 05'be-

~ 50 Mas,· 
2o •. 

: AOJllK8H npeBbilll&Th 

reHHSI npuMeCH cpOHOBbiX 

CTBHU unu B pe3yJihT8-

)B. 

>TUM KpHT8pHSIM,. no 'IUC

> n Ta6nnue 1. 

·I 

t 
l 

1 

l 

l 
J 

I 
~ 

I 
I 

i 
, I 

j 

i. 
' 

\ 
\ 

i 
.I 

Ta6nuua 

PacnpeAenemm .COObiTRR no 'IHCJIY 3clpei'HCTpHpOB8HHbiX 

I'8MM8-KB8HTOB· U no 'IHCJiy. KOMOUHBUHfi, BOW8AWHX B 

HMnynhCHbifi cneKTp (p). 11. B cneKTp HeAOCTaiOIUHX Mace CM) 

l.fucno y - 2 3 4 Bcero 
KB8HTOB 

l.Jucno COObiTHR 375 88 17 480 
l.Jrrcno ·M::..KoM6unauuR 375 284 ,102 741 
l.Jucno p-KoM5Hnauufi 750 284 88 1082 

OnpegeneHHe ce'IeHHR peaKUHR 

., 
Ce'IeHllSI AaHHb!X peaKUHR onpeAeJISIJlllCh H3 COOTHOW8HllSI U"' _!j_ • W•u , 

I'Ae N - 'Incno co6hiTHfi, YAOBJieTBOPSIIOIUHX KHHeMa THKe peaKUHu, 
l 0 

Bepo.IITHOCTh perucTpauuH co6biTH.II, W - nonpaBKa, y'IIITbiBaiOIUa.II acjlcpeK-

THBHOCTh HA8HTHcpHK8UIIH peaKUHfi II npHM8Ch cpOHOBb!X COOb!THft, 

na" coobiTU.II B .MK6. 

a -"ue
o 

11AeHTII<jlHK8Ul!.II COObiTHR IlpOH3BOAHll8Ch C IlOMOIUhiO nporpaMMbi KIIHe

M8TH'I8CKOfi HAe HTII<jJHKaUHH KaHallOB peaKUHfi 10-1 OK 181 ( 2 c- F 1 T) • n 0,;_ 

ny'IeHHhre B pesynhTaTe ceqenu.II u BellH'IIIHhr N, c H If 1 IICJIOllh30-

B8f!Hbl8 IlpH !IX' Bbi'IHCll8HHII, IlpHB8Jl8Hbl B T80llHU8 2, 

5 
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Tat5nHua 2 

Ce'!eHHH H aenH'IHHhi N, f' H W .rtnH peaKU~H 
TT -p ... n TTO - 0 H TT p->117] 

0 . . 
(71 ->2y) 

PeaKUHH C9'I9HHe N f% 
(MKO) 

TT _,p ... n 17 0 92 + 30 10 5,6 -
.... n 110 ( 17o ... 2 Y) 19 + 14 2 :5,0 

. 
6) Ce'JeHHH 

~p,..N* . .O. 

peaKuirii TT-P ... n+·(2,3,4,5)TT 0 

TTO H TT-p-+nf 0 (f 0 -+2TT 0 ) 
(I 236) 

w 

1,20~0,06 

1,20!{),06 

0 ony'IHTb Ce'JeHHH peaKUHH C H9CKOnbKHMH 1T O -Me30HaMH B KOHe'I-

HOM COCTOHHHH M9TO.rtOM, IlpHM9HeHHh!M .rtnH peaKUHH C OJlHHM TT O , He-

B03MOlKHO H3-3a OTCyTCTBHH COOhiTHH C .rtOCTaTO'IHOH MHOlK9CTBeHHOCTbiD . 
y -KBaHTOB (BepO~THOCTb perHCTpaUHH y -KB8HTOB B ~KaMepe ~-· = 20%), 

n u t5 /9! 
. OSTOMY .rtn~ .orrpe.rteneHHH C9'I!'JHHH bin IIpHMeHeH M9T0Jl IIO.rtl'OH-

KH (cflHTHpOBaHHH) HaoopoB pac'IeTHhiX CII9KTpOB, COOTB9TCTByiDmHX Jl8HHh!M 

peaKUHHM, K 8KCII9pHM9HTaill,Hb!M CII9KTpaM, llpH ·aTOM H9H3B9CTHhiMH IIapa

MeTpaMH _HBnHIDTCH Ce'IeHHH HCCne.rtyeMh!X peaKUHH, 

B peaynbTaTe crreunanbHO rrpoBe.rteHHoro nccneJlOBaHHH Obino ycTaHOB

neHo, _'I_TO 8TH. Ce'JeHHH MOI'YT. Ob!Tb orrpeneneHbl. c npHeMneMOH TO'IHOCTbiD 

IlpH, HCIIOnb30BaHHH paCIIpe)leneHHH HMIIynbCOB I'aMMa-KB~HTOB H KB~.rtpa TOB 

. He.rtOCTaiDmHX. Mace K .rtBYM raMM~-KBaHTa~ ( cflop~a 8TH X pacrrpen~neHHH 

H3M9HH9TCH B9CbMa 3aMeTHO IlpH rrepeXo):(e OT' peaKUHH K peaKUHH), 

Pac'JeTHhie pacrrpe.rteneHHH IIO HMIIynbCaM H H9JlOCTaiDmHM MaccaM:, 

a TaKJKe aepoHTHOCTH perncTpaulfn peaKUHH OhinH rrony'Ie~hi MeTo.rtoM MoH-

/10/ . 
Te-Kapno c rroMombiD rrporpaMMhi F 0 W L Ha 3BM E3CM-6 • .[lng 

KalK.rtOH peaKUHH MO.rtenHpOBanoCb 30-50 Tb!CH'I COOhiTHH, 

6 

I . . 
1-'', 
! 

· .. -,: .. ~ 

llpH MO.rtenHpOBaHHH Y'IHThiBanHCb:· HMUyn.bCHOe _pacrrp1 

Hh!X TT -. -Me30HOB, rronoJKeH!ie TO'IKH B3aHMO.rteHCTBHH B ol 

yrnoaoe pacrrpeneneHHe BTOpH'IHhiX 'IaCTHU B cilcTeMe ·ueH1 

BepOSITHOCTb KOHBepCHH I'aMMa-KBaHTOB B acflcfleKTHBHOM 001 

TO'IHOCTH naMepeHHH nMrryni:.cori n yrnoa raMMa-_KBaHToB, · 

HOB H II03HTpOHO~ Ha HOHH~?UHID H TOpM03HOe H3ny'JeHHe, 

pa cot5hiTHH 

. ArrrrpoKCHMarmsi aKcrrepHMeHTanbHhiX pacrrpeneneHHH rr' 

Macce (pnc. 1a) H no HMrrynbcy (puc~ 16) cooTBeT~TBYIDm 

MH pac'IeTH:biMH pacrrpeneneHHHMH OhiTia BhiiiOnHeHa MeTo.rto 

KBa.rtpaTOB C IIOMOmbiD IIporpaMMbl THIIa 

MHHHMH3Hpo~an~:r cflyHKUHOHan: · 

MINU!T 
Ill!·: 

rne 

x2 
. 16 

~ 

k=l 

6 
n (M) = ~ 

-~ i=l 

(M) · (M) 2 
(N - n ) · 20 . _ _L ___ k ___ -+ -~ 

(N(pJ -~(PJ)2 
.:._:_t__. . .!. __ . 

(1 

N(M) f= 1 
k 

(M) (M) Ia ' 
f pi k 0 

6 
(M)- ~ n -

"' 

e i.=_l 

r/PJ 
e 

a f ~p) p (p )/ ( 
• . if. .. 

/M) = T,! ~-311! + 6 ~-! f.( p) = 2 11;2 + 3 17 3 + 4 17 4 . ; 
t. - m _ m ... m . 

B aTHX ¢opMynax HH.rteKChi i 1 ,2,3,4 cooT BeTCTi3y~T P' 

. n . - N* o o -.. n+_(2,3.,4,5)rr, 1=5,6- peaKUHHM TT p-> TT 1 TT p 

N :P-J - aKcrrepHMeHTanbHO Hat5nronaeMhie aarronHeHHH k .

Tep·BanoB pacnpeneneHHH no He.rtocTarome~ Macce ( M) H- HM 

nJ:) H n /f) - C90TB~TC~~ylOmHe HM paC'JeTHhie BenH'IHHh 

paC'IeTHaH BepoHTHOCTb HaOniDJl9HHH B j 7 oii: peaKUHH BenH 

· rrynbca) B k ;..OM ( f·-OM) HHTeim,ane C~OTB9TCT.~yromero 

7 .. 
':'• 

~·\' .. ' 



1eaKURH 

£% 

516 

510 

w 

1120:!:0106 

1120;!:0106 

O -Me30liaMR B KOH9'1-

H C OJlliH M 71 O 1 lie-

)H MH0)!{9CTB9HliOCTbiO 

:oB B ~KaMepe ~- "' 20%). 
. 191 

:elieli M9T0Jl nO)ll'Oli-

)oTB9TCTBYIOillRX JlaHHbiM 

TOM H9H3B9CTHb!MR napa-

9JlOBaHHSI 6binO. yCTaHOB

npneMneMOH TO'lHOCTbiO 

~a-KBaHTOB R KBa)lpaTOB 

1 ·a.rnx pacnpeneneHnii 

KU~R K pe!lKURR). 

:enocTaiD!llRM MaccaM1 · 

wnytJe~bi MeTOJlOM MoH-

1 8BM E8CM-6. JlnH 

b!TRH. 

Tipn MonennpoBaHnn. ytJRTbmanncb:· RMnyn!'cHoe _pacnpeneneHne nepBR'l.;. 

Hb!X 71-· -M930HOB 1 nonmKeHne TO'IKR B3aHM~Jl9HCTBR51 B 06'beMe KaMepb!1 

yrnoBoe pacnpeneneHne BTopntJHhiX tJacTnu B cnc'reMe ueHTpa·. Macc 71 . p , 

BepOHTHOCTb KOHBepCRR raMM8-KBaHTOB B a!jJ!jJeKTRBHOM 06'beMe KaMepb! 1 

TO'IHOCTH H3MepeHH51 HMnynhCOB R yrnoB I'aMMa-KBaHTOB1 noT~pR aneKTpo

HOB H n03RTpOHO~ Ha HOHR.3_aU~IO H TOpM03HOe H3nytJeHR9 1 KpHTepRR OT60-

pa co6hiTRii 

. AnnpoKCRMaUnH aKcrrepnMeHTanhHbiX pacnpeneneHHii no HenocTaromeii 

Macce (pnc. 1a) H no RMnynhCY (pac~ 16) COOTBeT~TBYIO!llRMR cyMMBpHbi-

MH paC'I9THb!MH pacnpeneneHR51MH 6b!ll8 Bh!IIOnHeHa M9TOJlOM HaHM9HhlllRX 

KBanpa TOB C IIOMO!llhiO rrporpaMMbl THna M 1 J1J U 1 T /11/ 

16 
(M) · (M) 2 

20 
(N(PJ -~(pJ)2 

(Nk -nk ) 
x2 I. ·---------- ·+ I. 

_g __ J.. ____ 
JIJ (p) '. 

rne 

k=i 

6 
n (M) = I. 

-~ i=1 

N ( M) 

k 

a 

B aTnx !jJopMynax RHJleKChi 

f= 1 e 

(M) 6 
n = I. e i= 1 

( ( p ) = 2 TJ ;2 + 3 TJ 3 + 4 TJ 4 . 
i · m m ,. m 

i 1 ,2 ,3 ,4 COOT B9TCTBYIOT peaKll_RS!M 

..,·n+.(2,3.,4,5jJ', i=5,6- pe~KUH51M 71-p ... N* 0 71° 1 71-p_;n/ 0 1 

N :P·) - 9KCnepHM9HTanhHO Ha6niO)l89Mhie 3arronHeHR5! k -ro H e. -ro HH-

Tep:BanoB pacnpeneneHRii no HenocTarome~ Macce ( M J n HMnynhcy (p) ,. 

n(M) 
ik H 

pactJeTH85! Bep051THOCTh Ha6niOJl9HR51 B i -:-oii peaKUHR BenRtJHH MaCChi lR~-

· ·rrynhca) B k -oM f·..,OM) HHTepBane COOTB9TCTBYIO!ll9£'0 pacnpe)leneliR5!1 

. ~· . 

7 ... 



1. 
i 

. N-
N=741 

I' 

- ·8Kcnepur1eHr 
70 r --Pac<1em . 

a) ~ ,, 

50 

30 • 

10 
I· I I I 'I I • 
2 ~ 6 . . 8 MJ (T36)2 

.. 

.N I fl 0} 
N=1082 

200~ ll_. 
- BKenepuMeHm. 

1501=1 . I ---Pacqem 

100 

50 

I ~~ 
I I I I 

0 0.8 1.6 '21+.. . 3.2 
P(T38/C) 

Puc.l. 3KcnepuMeHTanbHhie cneKTphi: a) pacnpe.nenem1e co6hiTRii no He
.nocrmomeii: MaC~e; o) pacnpe.neneime no HMnynbcy. nyHKTllpOM 
noKa3aHhi no.norHaHHhie pac'IeTHhie cneKTphi. 

B 

,. 
\ 
'( 

i 

.. 

1.'•' 

I· ·'! . 
J, 

'I ) 

I 
\: 

l ., 

-l 

: w· 
; ll. 
'! .• ~ 

ji 

. \~ 
i 
'\ 
.). 

I, 

·' 
1.. 
l 

1'j 2•-~•.4 · - BepOSITHOCTb perucTpaUliH 2;3,4-X y -KBaHTOB 
m_ • 

KBaHTOB (Jinsx .i· = 1 12, ••• ,6 .m = 4,6,8,10,4,4). 

H 

BenH'IlfHhi i(M) 
.i. 

H /P) npuBeneHhi B Ta6nHue 3, 

(p ) 

p iY. 
Ha puc. 2. 

Ta6nuua 3. 

Ce'IeHnsx n BenH'IHHhi i ~MJ ·• 
n _i ~P) . .nnsx peal . ' . 

1T-p-+n.+'(2,3,4 ,5) ifJ, 1T p-+ n·f 0 n ·77-,p ->1T 0~N 

PeaKUHSI ce'IeHne ( MK6} ~ (M) 
i 

n:-p->n2 17 0 

;n3 17 o 
'+n4 17° 
.. n 5 "o 
: .. n f 0( f 0 ...• 2'n- 0

)' 

.... - ir0 N-J/J(N*O .. n" 0 ) 

396 + 8.8 -
135 +. 86 

132 + 34 -
120 + 20 -
280 + 88 

186 + 60 -
': 

PeaynbTaThi annpoKCHM_aUHH .:. 

0,20 

0,37 

0,55 

0,76 

0,20 

0,16 

,, 
ceqeHHSI HCCnenyeMhiX 

neHhi B ·Ta6nHue 3, a nono6paHHhJe cyMMapHhie pacqeTHhie 

THpOM l:ta. pHC. 1. np~ 9TOM BepOSITHOCTb . p (K2j = 90% 

pHM.eHTanbHhiX To'IeK paBHO 36, 'IHcno napaMeTpoB .:. 6, x~ 
. : ' 

HopMHpoBKa _ceqeimii: 6hma nponaBeneHa Ha Ji3MepeHH 

C TIOMOIUbiD C'IeT'IHKOB. nonHOe Ce'IeHHe o6pa30BaHHSI Heii:Tpl 

COCTOSIHHll, COCTaBnSIIOIUee npu Harneii aHeprHH ( 1380 ~40) l 

.OAHOMY C06hiTHIO B HallieM 9KCnepHMeHTe COOTBeTCT.Bye"I:. CE 
J 

(0,476 + 0,02.4) MK6e 

":1.· 
-"l 
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1) 

) 

lHHe COOb!THH IIO He
rrynbCy, OyHKTnpoM 

; '·· 

·. 

~ { .. 

TJ 2.~ •. 4' 
m. 

- Bep05ITHOCTb pei'HCTp8UHH 2,3,4-X y -KBaHTOB H3 m -I'aMMa

KBaHTOB (An5I ,j' = 1,2, ... ,6 m = 4,6,8,10,4,4). 

H 

BenH'IHHhi 
(M) 

E ' 
.J 

H E_ 
(p) rrpnBeAeHhi B Ta6nnue 3, a crreKTpbi p (M) 

ik 

Ha pnc. 2, 

PeaKUH5I 

rr.-p-+n2rr 0 

... n 3 rr iJ 

'-+ n4 rr 
0 

-+n 5 rr 0 

Ta6nnua 3 

Ce'leHH5I H BenH'IHHhi c~lrO 
.J 

ce'leHne ( MKO) 

:-on f 0( f o ...• 2'rr 0Y 

396 + 8_8 

135 +. 86 

132 + 34 

120 + 20 

280 + 88 

186 + 60 .... rr0 N'IO(N*O-onrr 0 ) 

(M) 
E. 

J 

0,20 

0,37 

0,55 

0,76 

0,20 

0,16 

0,32 

0,53 

0,74 

0,95 

0,33 

0,27 

PesynbTaThi arrrrpoKCHMaUHH ..:. ce'leHH5I nccneAyeMbiX peaKUHii: rrpeAcTaB

neHhi B -Taonnue 3, a rroAo6paHHhie cyMMapHhie pacqeTHbie crreKTPh{ - rryHK

THpoM lta. pHC, 1, Op.~ STOM Bep05ITHOCTb . P (X.2) = 90% ( 'IHCno 9KCrre

pHMeHTanbHbiX TOtteK, paBHO 36, 'IH~no rrapaMeTpOB - 6, X;z , = 20) • 
.· · mJn _ ' · 

HopMnpoBKa' _ceqeifnii: ohma rrponsBeAeHa Ha Ji3MepeHHoe B paooTe .1121 

C IIOMOillbiD C'leT'IHiwB· IIOnHOe Ce'leHHe oopa30B8HHH Heii:TpanbHbiX. KOHe'IHb!X 

cocTOHHHii:, cocTaBnmomee rrpn Hameii: aHepi'HH ( 1380 :!:40) M.K6. Opn STOM 

.OAHOMY COObiTHIO B HallleM SKCrrepHMeHTe COOTBeTCTBye-r: ·ce'leHHe U O = 

(0,476 + 0,024) MKOo 
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i 
! 

; ~ 

.; ....... 

' 
I/' 
f 

p/M} 
0.10'K . a) 

0.05 

.0.10 

0.05 

0.15 

0.10 

0.05 

0 I 1 ...-=j I I I '1 t! 

0.05 

0 II I ....!"'j I I 1 r I 

O• I I I I I I I I I 

0.10 

0.05 

011 I 1 I 1 1--'--.l..L 

2 4 6 8 
M~(nGi. 

(P) ·. 
Pit. 0.2,_ _6) n21f 0 ... 

0.1 

n37l0 

0.1 

0.3 : 

n4-Jio 

0.1 

.·"·n51i0 

. 0.1 

a1~ 
0.3 N~36:ffo 

0.2 

0.1 

o as 1.6 21t 3.2 

P(r3Gfc) 

Puc.2.' Pac'leTHbie crreKTpbi pa3IIH'lHbiX peaKUIIfi a) (M} 

pi k 
6) p (p) 

if. 

10 

B) ¢OHOBbie peaKUHH 

KpoMe COOb!THii: OT HCCneJly~Mh!X peaKUHii: BIWaJl B SKI 

CIIeKTpb!1 B npHHUHne, MOI'yT- JlaTb COOb!TlHI H3 peaKUHii:: TT-

CG 6 o N* wO 1 N* 'f , n 11 0 ( 11 0 -+ 3 TT 0 ) , a Ta!<*e H3 

HH51 cTpaHHhiX 'laCTHU ~ · HesaperHcTpHpoBaHHhiMH A 0 
n:. K 

Ce'leHn:51, Bepo5ITHocTn: pern:cTpaunn: n: BKnaJl.hi coohiTHI 

npHBeJleHbl B Taonn:ue 4. KaK Bll:JlHO H3 TaonHUhi1 BK~aJl cpol 

He npeBhilllaeT 3%. 

Ta5nn:ua 4 

Ce'l:eHH51 1 Bep05ITHOCTH pei'HCTpaUHH H BKna.O.bi c 

cpOHOBhlX peaKUHii: . 

Tn:n peaKUHH 

TT-P-+ n wO(wO,...-TTOy) 

-+.N*o wo 

-+N*ofo 

0 
-+ n 11 o ~ 7J -+ 3" O) 

-+ 
CTpaHHhie 

'laC Til: Ubi • 

+mTT0 ; m:? 1 

Ce'l:eHHe 

(MK5) 

15.+51281 

. ~012~/ 
10/24/ 

16+5
1291 

130+30 

Bepo5ITH. 

pern:cTp. 

(%) 

9,6 

20 

20 

40 

0,5t-1,5 

TI onHoe 'IIIC 

¢'?H· COOb!T 

3 + 1 -
. <10 

dO 

21 + 6 

10+ 3 

kiJOMe TOI'01 cymecTByeT ,IIpHMeCb. B3aHMOJl'eii:CTBHH ~ 
. . /1: 

C KBa3HCBOOOJlHb!MH npOTOHaMH HJJ.ep yrnepo.o.a ( ,2Q%) 

STOii: npn:MeCH HecymeCTBeHHa 1 ITOCKOnhKy, BO-~epBl.IX 1 • OIIf 

HH51 HOpli.mpyroTCR ·Ha rronHoe HeiiTpanbHoe ce'l:eHn:e, n:sMepe . . ' . 

pn:MeHTe H.a BOJJ.OpOJJ.HOH MHllleHH, H 1 B6-BTOpbiX1 ST·a, npHM~ 

11 



5) 

~--

'N* . -n-o 
. ; '123,6 J( . 

', , .. ...' 

S--.-,.~ 
1.6 2ft 3.2 

P(raGjc) 

a) (M) 

pi k 

I 

a) <PoHOBbie peaKUHH 

KpoMe co6biTHii OT nccneayeMhiX peaKunii armaa a aKcnepnMeHTanhHbie 

cneKTpbi
1 

a npnHunne, MoryT aaTh co6hiTHSI us peaKunii: rr-p ... nwO ( ~0->rrOy ), 

N*(J)wo N*(jf 0 n T/o ( T/ O ... 3 rr O ) a Ta~)l<e us peaKunii po)Kae-

HHSI cTpaHHbiX "laCTHU c HesaperncTpapoaaHHbiMH A 
0 

a K 
0 

Ce"'eHiiSI, aepoSITHOCTH perncTpauaa n aKnaahr co6hiTHii aTax peaKunii 

npaaeaeHbi a Ta6nuue 4. KaK anaHo us Ta6nHUbi, aKnaa <PoHOBbiX co6br'I'n:ii 

He npeabrruaeT 3%, 

Ta6naua 4 

Ce"'eHaSI, aepoSITHOCTH peracTpauaa n aKnaahr co6hrTnii 

tPOHOBhlX peaKUHii . 

Ce"'eHne BepoSITH, f1 OnHoe "'J!CnO OTHOC!iT, 

Tan peaKUHii 
(MK6) peracTp, tP<;>H• C06biTHii "'HCn, tPOH 

(%) co6biT, 
(%) 

rr-p-+nwO(wO..,.rrOy) u5+5
1281 9,6 3 + 1 0,4+0,1 

... N*o wo ~0/24/ 20 .dO <1 

_. N* o fo 10/24/ 20 ,10 ,<} 

0 
... n T/ o ~ TJ ... 3 17 0) 16+5

1291 40 21 + 6 2,8:Q.9 

... cipaHHhre 130+ 30 0,5f-1,5 10+ 3 .·1,3+0,3 
."'8CTHUbl• - •. 

+mrr0; m£ 1 

k~oMe rz:'Oro, cyrueCTByeT .llpHMeCh B3aHMO.[:(etiCTBllfi T;- -Me30HOB 
/13/ . 

c KBasacao6oaHhiMH npoToHaMH smep yrnepoaa ( "'20%) • Benn•mHa 

aToii npaMecn HecymecTaeHHa, rrocKonhKY, ao-nepBE.rx, onpeaenSieMbie ce"le

Hnst HOpM!ipyiDTCSI H8 nonHoe HeiiTpanbHOe Ce"leHne, H3MepeHHOe B 9KCI!e-· 

pnMeHTe Ha aoaopoaHofi MarueHn, n, ao-aTophrx, aTa npaM~Ch 1 KaK cneayeT. 
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11:3 pa60T 11 ~.:, 1 Q/ 1 BhiiiOnHeHHhiX Ha nponaHOBOii:" ITY3b!pbKOBOfi ·KaMepe1 He . . - ~ . 
38BHCHT OT Ha6mollaeMoil: MHO:liWCTBeHHOCTH "l8CTHU. I, . 

. . 

06cymseHue peaynbTaToB· 

Ha puc. 3 _ noKaaaHhi ce"leHHSI uccnellyeMbiX peaKuuil: B aaBucuMocTu . _ 
. . - X./ . 

_ OT uMnynbca nanaronmx 17 -Me3oHoB 

Ce"leHUSI peaKuuil: 17 - p -+ n + ~ 170 (m:: '2) npn: HMnynbce 17 

·o o 
Me30HOB Bhiiiie 4 faB/C H Ce"!eHue peaKUHH 17-P -+.N* +170 (N* ->n+ ITO) 

( 1 236) 

Bhiiiie 2 faBle paHee He H3MepSinn:cb; Hallin: peaynbTaThi SIBnSIJOTCSI nponon-

meHHeM HCCnellOB8HHSI aTHX peaKUHfi UpU 6onbiiiHX HMITynbCaX 17 -··-Me30HOB, 

Ha puc. 3 BHJlH01 "'TO ce"leHus{ peaKuuil: c o6paaoBaHHeM. 2170 H. 317 0 

naJtaJOT C pOCTOM aHeprn:il:_, peaKUHfi C o6pa30B8HHeM 417°. H 5.170 - paCTyT 1 

a ce"!eHue peaKUUH 17- p -+ 17 9 N* 0 B, npellenax olllu6oK ocTaeTCSI 
(1236) 

Hen:aMeHHhiM. BhillenSieTcSI noBelleHue · ce"!eHHSI peaKUUH c o6paaoBaHn:eM 

f 0 
1 llOCTHI'8JOIIJee MaKCHMyMa B HHTepBane ( 4-6) faB/C. 

.LinSI peaKUHfi 17~p:.._n170 H 17-p-+n7J0(,_7J0_;2y) HMeJOTCSI H3MepeHHSI 

B cocellHHX HHTepBanax aHeprn:fi. Halllu JtaHHbie ynonneTBOpHTenbHO corna-·. 

CyJOTCSI C 0611Jefi 38BHCHMOCTbJO XOil8 aTHX Ce"!eHHfi OT aHepi'HH 17- -MeSO-
" ... /16/ 

HOB1 o?cymll8JOIIJeHCSI B pSIIle pa6oT • 

-B aaKnro"leHn:e Mhi 6narollapHM na6opaHTOB Hallleil: rpynnhi aa npoBe-
I 

lleHHb!il: npOCMOTp nneHOK H aHann:a co6b!TUH H na6opaHTOB OOct>H naT A 

38 U3MepeHUSI C06b!TUil:. 

B3H-x/JlaHHbie 0 Ce"leHHSIX peaKUUH 17- p-+n170 11:17- p-+n7J0(_7J0.:.21-) 
Thi · n:a pa6oT6I .1 11 , 17- p ~ ... n tml70 (m = 2, •• ~ , 5) - ua pa6oT /1 -20( 1 

17..;, p-+ 170 N* 0 rN*o ... n rrO) n:a pa6oT /21128/ ce"leHHSI peaKun:il: 
. ( 1236 ) /23-27 I I 

7T- p -+ n tO(fJ -+2lTO}- U3_pa6oT (llnSI ce"leHHH aToll: peaKUUH Upli 
BCeX HMITynbcaX 17- -Me30HOB 1 KpOMe 10 faB/C 127 / 1 .HCITOnb30BaHO COOT-

HOIIIeHHe a-( 17-p-+nf 0 _
0
)=L:a( 17 -p-+nf 0 .. • )). 

... 217 2 -+ ~17- . 

12 

I 2000 

1 y l 2 §§ 
1000 

100 , H 0 0 

I i R ll ~0 ~500 

!. 
-~so 
:t:· 
~60· 

• QJ 

~40 

20 

) 

) 

' ty §H . 
0~, 

, 

~-p-n2x" 

! 

:;r·p-n31r• 

i 

: I! (! !I !\ .-.~-··,. 201 

10 

1(-p;-n51f" 
20 ) 

10 l ' t· 0 . i 
In o9~. 

~ 

400, 

f . :rr·p--nn-

300t 2 

200 2 
~ 

f . § 1001- a· 
--'-' 

200t 
. :rr·p-n~ 

150 

II i 10l· 

50 § 

t 
:rr·p-n, 

400~ . 

t 200~ fi 
2 

§ 

400~ tr·p-11" 

2001- y' ~ 
L 

t 
. -

2 3 4 5 6 7 2 3 4 5 6 7 8 

P;r-(r36/c) P:rr-(r36/r:) 

. . . 

3aBHCHMOCTb Ce'leHHll peaKUHll TT -p-+ n + ( 1, :i,J, 4, 5) rr« 

·rr- p-+ ·n +1° (1°-+ 2rro) H rr-p-+ rro+N*o (N' 
. - (12~6) 1 

OT HMnynhCa nepBH'lHbiX 1T. -Me30H0Bo 3Ha'lKO'M l 
J].aHHbie HaCTOSimefi pa60Tbi, . 

Pnc.3 • 
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·~ : 

. ny3blpbKOBOil: ·KaMepej He 
. . ._ . , . 

nru . 

. • 

~ pea~UHil: B 38BHCHMOCTH 

2) . npH HMnynhce · rr -
·o o -+.Nt. +rrO(JI!*-+n+rrO) 

( 1 236) 
y~hTaThi siBnsnoTCSI npoaon-

:HX HMITynhC8X TT -··-M930HOB, 

06pa30B8HHeM. 2rr0 H. J TT 0 

lllH9M 4rr 0• H 5·~o - pacTyT, 

,npeaenaX OlliH60K OCT89TCSI 

198KUHH C o6pa30B8llH9M 

(4-8) faBle, 

_; 2 y) HM9!0TCSI H3MepeHHSI 

yaoBneTBOpHTenhHO corna-·. 

lllHil: OT 9H9pl"Hii rr -Me30-

B aarneil: rpynnhi 3a npoBe-
I 

na6opaHTOB OOc:!>H flBT A 

7- ,p ~n1]0 (l'/0.:, 2_y) B3R-

5~- H3 pa0oTI17~20(, 
2 _,281, Ce'leHHSI peaKUHil: 

etiellHfi.aTOll peaKUHH npli 
I c 127 I, .Hcnonh30BaHo cooT

! 0 . • ) ) • 
:... ri+rr-

.. 

2000 

1000 

1000 

jQSOO 

! 
·~:~;BOO 
::s 
:t:· 
~600 

.QI 

"400 

zoo 

200 

100 

200 

100 

:n·p-n2X' 

t 
2 §§ l 
1Hi, 0

o ~Q 
! 

:n-p-n37r' 

tf ?H o9 f' 

t 

I! b ~~ s 
1rp-n41f' 

t 
.. 

1T-P:-n51f' 

fl HI §~~ •. ! 

0 40 

0 30 

20 0 

100 

20 0 

15 0 

10 0 

50 

400 

zoo 

400 

200 

2 J 4 5 6 7 

P;-(rJ6/c) 

f · :n-p-nn~ 

§ 

§ 

~ f.§ a·. a 

:n-p-n?._u 

1! i 
., 

§ 

+ a a 

tc-p-n f~21l" 

tt 
~ t 

§ -
a 

tc-p-l'l''"(tZJ6J n• 

y" ~ ! 
'---nx• 

.. . . 
2 3 4 5 6 7 8 9. w " 

Pte- (T36/C) 

' 

Pnc,3, 3aBHCilMOCTb Ce'leHHH peaKUHfi 1T -p-+ n + ( 1, ;i,J, 4, 5) 17 0, . · 
11 - p ... · n + f 0 (I 0 ... 2 "0 ) n "-p ... 17 0 + N *0 ( N * 0 ... n + 17 o) 

OT I!MllY nbc a nepBI!'lllbiX "~ -Me30HOB, 3Ha'l~MJ) t o6o3Ha'lellbl 

.naHHbie aacTogmeft pa6oThi, · · · , 
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