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aaHH~e 0 pa3n~4H~X XapaKTep~CT~ KaX B3a~MOAe~CTB~A pe 30 HaHCOB 
C HYKnOHaM~ ~, B 4aCTHOCT~, 0 nOnH~X Ce4eH~AX B3a~MOAe~CTB ~ A 

a(RN) , He06xOA~M~ AnA AeTanbHoro nOH~MaH~A ~ on~ caH~A np04e ccoB 
MHO)l(eCTBe HHo ro 06pa30BaH~fI 4aCT~4 Ha flApa x . 3 'r~ lKe AaHHble OT
KPblBa~T HOB~e B03MOlKHOCT~ Anfl npoBe pK~ KBapK-napTOHHblX MOAene~ . 

B cnY4ae pe30HaHcOB C OTn~4H~M OT Hynfl cn ~HoM He06xOA~MO np~

H~MaTb 80 BH~MaH~e B03MOlKHY~ 3aB ~ C~MOCTb ce 4e H~ ~ a(RN) OT op~

eHTa4~~ cn~Ha pe30HaHca / l ,2 /. Ta K, Anfl p - Me 30HOB, 06pa3y~~~xCA 
8 COCTOflH~~ co cn~panbHOCT b~ A, He06xoA~MO paCCMaTp~BaTb ABa ce 
4eH~fI (TT (pN) ~ a L (pN),cOOTBeTCTBY~~~X nOnepe4Ho-nonflp~ 30BaHHbIM 
(,1.= ± 1) ~ npOAonbHo-nonflp~30BaHH~M (A= 0) p -Me 30HaM. 

no HaW~M cBeAeH~flM, ~H$opMa4~fI 0 ce4eH~AX a (r ON ) COCTO~T ~ 3 
16 ~3MepeH~~, B~nonHeHHblX B 10 3Kc nep~MeHTax /3 - 2/ B ~ H Te pB ane 
3Hepr~~ nepB~4HblX $OTOHO B ~ n~OHOB 2, 6- 18 r3B. Ce 4e H~e r1(p- N)

l l3 /~3MepeHO np~ 3,9 r3B 60nbwafi 4aCTb 3T~X pe3 ynbTaToB non Y4eHa 
~3 aHan~3a KorepeHTHblX np04eCCOB T~na yA .... p o A ~ T1 i A .. / A'.B KO
TOp~X 06pa3y~~~ecA p-Me30HbI npaKT~4eC K~ nonHOCTb~ nonepe 4HO
nonflp~30BaHbI. Ce4eH~e a(p ON ) no AaHHblM 0 HeKo r e peHT Hbix n ~OH
AAepHblX B3a~MoAe~cTB~ fl X, B KOTOPblX 3Ha4~Ten b H a fi AonA p"- Me 30
HOB 06pa3yeTcfI B COCTOflH~~ C npOAonbHO~ nonAp~3a4~e ~ , ~3Me peHO 
TonbKO B Tpe x 3Kcnep~MeHTax np~ 3He pr~flx 2 ,9 / 1 2 ~ 3,5 /9 ! 
~ 3,7 r3B / ll / np~ 3TOM ce4eH~e aL(pON ) 04eHeHO B eA~HCTBeHHO~ 
pa60Te ! 11 / ~ OKa3anOCb np~6n~3~Ten b Ho paBHblM ce 4eH~~ B3a~MoAe ~cT~ 
B~ A He nonAp~ 30BaHHblX p ~ Me30Ho B . 

B HaCTOA~e~ pa60Te coo6~a~ T c A pe 3ynbTaTbi ~ 3MepeH~A ce4e H~ ~ 
a( p ON) ~ a L(p ON) AnA p O- Me30HOB , 06pa3Y~~~X C A B HeKor e pe HTHblX 
T1-C - B 3 a~MOAe~CT B~AX np~ 5 r3B/c. 3 Kcnep~Me HTanbHNe AaHH ble o c
HOBaHbI Ha 15000 n~oH-yrnepoAHblX B3a ~MoAe ~ c T B~ ~, 3ape r ~CT p~pO
Ba HHblX B Me TpoBo~ nponaHoBo~ nY3b1P b KOBO~ Ka Me pe n~n O~~~, npo
4eAy pa oT60 pa , ~Ae HT~$~Ka 4~~ ~ 06pa60TK~ C06b1 T~~ ~3nOll(eHa B/14/ . 

MeToA onpeAene H ~fI ce 4eH~R v(RN ) 6a3~pye T C fI Ha Teop~~ He KO
re pe HTHoro pO lKAe H11f1 qaCT~4 Ha flApax 115 .16 / . B OCHo s e KOTOpO~ ne
lI(a T npeAcTaBneH~fI rnay6e poBc KO~ Teop~~ MHo rOKpa THu r o pa cce fl H ~fI. 
Co r n aCHO p~60 Te 1 15 

1 
, A~$$e peH4H anbHoe Ce4e H~e pOll(AeH~fI 4aCT~4 

TH n a 2 eo B3a~MoAe ~c TB~flX 4a CT~ 4 jHna 1 C AAPOM MOll( HO npeACTa 
B~Tb B B~Ae 

~ = ~ [ N (A, a • a ) + 81, 
dl d t 3 1 2 1/ 

rAe d o N/ dt - AH$$epe H4~al1bHoe c e 4e HHe peaK4~H 1 + N .... 2 + N 
Ha c Bo60AHOM HYKnOHe N ~ .. at' a,,) - 3tl>tl>eKT ~BHoe 4~cno HYK

1 



1l0HOB B RApe C aTOMliblM HOMepOM A, a 1 11 a - nOJ1Hble Ce4eHI1R 

B3a l1 MOAeHCTBI1 R C HYKJ10HOM 4aCTI1~ Tl1na 1 11 2 COOTBeTCTBeHHO, 

a - nonpaB Ka , OnI1C~Ba~~aR CYMMapH~~ BKJ1aA nepepaCCeR H I1~ pa3

J1114HOH KpaTHOCTI1 4aCTI1~ 1 11 2 Ha HYKJ10HaX RApa. KaK n OKa3aHO 

B / 9 / , 3Ha4eHI1e n OnpaB KI-1 (; He npeBblwaeT 20% OT 3Ha4eHI1R N • npl1 
3 

4eM C YMeHbWeHl-1eM nepeAaBaeM~X I1MnYJ1bCOB t pOJ1b nepepaCCeRHI1~ 

11 BMeCTe C HI1M I'i BeJ111411 Ha nOnpaBKI1 (; YMeHbwaIOTCR. 4T06bl B AaJ1b

He~weM aHaJ1113e n o npaBKY B He Y4I1T~BaTb, HI1~e MW I1Cn0J1b30BaJ1 11 

C06~TI1R 113 06J1aCTI1 MaJ1~X 3Ha4eHI1H nepeAaBaeM~X I1MnYJ1bCOB. 

CBR3b Me~AY 3l»l»eKTI1BHbIM 4 11 CJ10M HYKJ10HOB N 3 11 Ce4eHI1eM 


a (RN) " a 2 o npeAeJ1Re TCR Bblpall<eHl1eM 


... ... 
N (A ) 1 <) -a T (b ) e- a2 T (b) 

3 , a i' = - ---. J d "'b [ e 1a 2 a - 0
2 1 

121 
T (b) = A {' P( b , z ) d z , p (b , z ) = p (; ), r 2 = b2 + Z 2, 

rAe b - npll1~eJ1bHbIH napaMeTp, p ( ; ) - nJ10THOCTb pacnpeAeJ1eHII1R 

RAepHO~ MaTepl1l11. fpa<l>lI1K 33BII1CII1MOCTII1 N 3 OT a(RN). KOTOPbl~ HaM 

n OHaA0 611TCR Hl1l1<e, npl1BeAeH Ha plI1c.1 !BepxHRR... KpI1BaRI. BbI4I1CJ1e

HII1R npOBOAII1J1I1Cb no l»0pMYJ1e 121 C l»YHK~l1e~ p (l'), Bbl6paHHo~ B BI1Ae, 

npeACKa3~BaeMOM MOAeJ1blO rapMOHI14eCKOro OC~I1J1J1RTOpa / 17 1 

p (r) = 4[1 + A - 4 ( ..!:.. )2 1 e - (r/ R)2 
A (R v 11)3 6 R 

npll1 3Ha4eH I1 RX napaMeTpoB R 1,6 <l>M 11 a '" a( rr"'N ) 27 M6.
1 

B paMKax npll1BeAeHHblX Bblwe COOTHOWeH I1 H Ce4eHII1e a (RN) HaXOAI1T

CR nYTeM cpaBHeHII1R 3KCnepIl1MeHTaJ1bHOrO 3Ha4eHII1R N3 C TeOpeTI1

4eCKO~ 3aBI1CII1MOCTb IO N3 OT a(RN). COrJ1aCHO l»0pMYJ1e Ill, 3KCnepll1

MeHTaJ1 b HOe 3Ha4eH I1 e N3 MOll<HO onpeAeJ1I1Tb KaK OTHOWeHl1e a A/ a ~ 
rAe a A (N1: J (d a A (N)jdt ) dt 


Ce4eH I1e B~xOAa pe30HaHcoB B or


paHI14eHHO~ 06J1aCTI1 nepeAaBa e 


MblX I1 MnYJ1bCoB . 


PMC . I. 3aBHC HM OC Th 3~~eK THB 

Hor o lIH Cna Hyxn o Ho B N 3 B RoO 

p e y rn e p oAa OT n onHoro ce ll e HIIR 
I --'-- J. B 3 aHMo,qeHCTB HH pe 30HaHcao 10 20 J....

C BHY TpHHAe p HblM HYKnOHo t. , a (RN). 

2 

5 

4 

3 

. 3~' ''':''::40;--;='O~ 50i\6 (R N). M15 

~CXOAHbIM MaTepl1aJ10M AJ1R onpeAeJ1eHI1R Ce4eHI1R a A npo~ecca 
HeKorepeHTHOrO 06pa30BaHI1R pO -Me30HOB B 11 -C-B3aI1MOAe~CTBI1RX 
npl1 5 f3B/c CJ1Y~I1J1a Bbl60pKa C06b1T11H, Y KOTOPblX 3aperl1CTpl1pOBaH

Hoe B KaMepe KOHe4Hoe COCTORHl1e cOAep~aJ1o 0AHY 11+11--napy, npol13

BOllbHoe 411CJ10 I1AeHTI1<1>I1~l1poBaHHwx npoToHoB, a TaKlI<e, eCJ111 OHI1 

Ha6J1IOAaJ1I1Cb, OCKOJ1KI1 OCTaT04Horo RApa. ~CT04HI1KOM BTOPI14H~X 

npoToHoB MorYT RBJ1RTbCR nepepaCCeRHI1R nY4KoBo~ 11 POAI1 BWI1XCR 

4aCTI1~, pa3BaJ1 B036YlI<AeHHOro RApa. B HacToR~eM 3KCnepl1MeH Te Ha

Aell<HaR I1AeHTI1<1>I1Ka~I1R npoToHoB ocy~eCTBJ1ReTCR npl1 I1MnYJ1bCaX 

;:; 800 M3B/c. 
C06~TI1R, no 4I1CJ1Y KOTOp~X paCC4I1T~BaJ10Cb I1 CKOMOe c e 4 eHI1e aA. 

npl1HaAlle ll<aT peaK~1111 

- ~, " , 0 o +11 P ... P +n , P "' 1111 131 

11 06YCJ10BlleHbl B3aI1MOAe~CTBI1 R MI1 C KBa311C B060AH bl M npOTOHOM " p " 
RApa yrllepOAa. BblAeJ1e Hl1 e 3TI1X C06~TI1~ 113 I1CXOAHO~ Bbl60P KI1 

np0I13BOAI1J10Cb B ABa 3Tana. 

Ha nepBoM 3Tane C nOMO~b~ Kpl1Tepl1R no KBaApaTY HeAOCTalO~e~ 

MaCCbI M: K 11 +11--nape oT6l1paJ1I1Cb C06~TI1R C He~TpOHoM B KOH e 4

HOM COCTORHI1I1, T.e. C06~TI1R peaK~1111 

11- " P " 11 ++ 11 + n. 141 

PacnpeAeJ1eHl1e no AJ1R C06b1TI1~ 113 I1CXOAHO~ Bbl60PKI1 npl1BeAe HO M: 
Ha pl1c.2. nl10HHble napbl, BOweAwl1e B 3TO pac n peAeneHl1e , nOA4I1HRIOT


CR YCJ10B1110 t' = It - t min I ~ 0,5 ( f3B/c ) 2 . 3AeCb 1 - KBaApaT nepe


AaHHorO 4-I1MnYJ1bCa OT nepBI14HOrO rr- -Me30Ha rr +17--nape, t min 


MI1 HI1MaJ1bHOe, KI1HeMaTI14eCKI1 AOnYCTI1MOe 3Ha4eHI1e t. AJ1R paCCMaT


pl1BaeMO~ peaK~ 11 11 131 tmin::: 0,003 (f3B/c) 2. npl1 BbI4I1CJ1eHI1I1 M; , t 


11 tmin B Ka4eCTse MI1WeHI1 npI1HI1MaJ1CR nOKOR~I1~CR npOTOH. B pacnpe


AeJ1eHI1I1 Ha6J1IOAaeTCR 4eTKI1~ MaKCI1MYM B 06J1aCTI1 KBaApaTa Macc~ 

n-C -!r+. 1[- • kp (k- 1.2.3, .. )" A 

- I.'J 

t <O.5(!3BfJ. 

2
M 

--.- -- --- -,- ---i 

L.O 

1oCi\~O N 
"' 0

P Hc.2 . PacrrpeAene ~llie n o 


KB a AQaTY HeAOC T a wmeH Ma c - z 
 20 
M2 + -

Cbl It K rr rr -n a p a M, o 6pa

3ymWHM CR B peaK~HH rr - C ... 


... '17+11- + kp (k = 1. 2 . ... ) + A 

rrpH y c n oBllli t' .$ 0 . 5 ( r 3B / c)~ 

r Ae k - QHCnO H,qeHTH~H
 2 
UHpoBaHHb~ npo ToHoB p . ../f38 ) 

3 



He~TpOHa m; ~ npaBee - ero WHpOKoe nne40, 06ycnoBneHHoe, rnaB tln~ BblAeneHHR BenH4~Hbl BKnaAa p O ~ f /1270/-Me30HoB paccMaTpH
H~M 06pa30M, BKnaAOM peaK4~~ T~na BaeMoe pacnpeAeneHHe annpOKC~M~pOBanOCb KOM6HHa4He~ nonHHOMHanb

Horo ~oHa H AByX 6pe~T-B~rHepoBcK~X ~YHK4H~, npe06pa30BaHHbix 
Tl " p " .... n++ Tl- + I1 + k n O ( k 1.2 . ... ). /5 

ECTeCTBeHHO AonycT~Tb , 4TO B 06naCT~ M ~ S m; AOM~H~pyeT BKnaA 
C06~TH~ ~3 peaK4~~ /4/. ~ ~cnonb30BaT b 3TY ~ npHnera~~~e 4aCT~ 
pacnpeAeneH~~ AnA YT04HeH~R napaMeTpoB He~TpOHHoro MaK CH MYMa. 

2 4' 2Mbl n pOBenH annpOKCHMa4 H1:l pacnpeAeneH~~ B 06naCT~ M x .$ l. r3B 
pacnpeAeneHHeM raycca. Pe3ynbT~py~a A KpH Ba~, npOAonmeHHa~ no 
co06pa~eHH~M CHMMe TpHH AO Mi = 3 r3B 2, ~306pameHa Ha p~c.2 
cnnOWHO~ nHHHe~ H HMeeT napaMeTpbl M~ = /0,88+0.17/ r3B 2 
H a = /0,90+0,13 / r3B2 . KaK BHAHO H3 p~cYHKa,-nonomeH~e MaK
C~MYMa cOBnaAaeT co 3Ha4eHHeM m~. aero WHpHHa XopOWO corna
cyeTc~ C BenH4HHO~ 3KcnepHMeHTanbHoro pa3peweHH~ no M~,pacc4H
TaHHO~ ~3 norpewHocTe~ H3MepeHH~ yrnoB H HMnynbCOB. 

~TaK, H3 pe3ynbTaToB annpOKC HMa4HH MomHO 3aKn~4~Tb, 4TO co
6blTHA peaK4HH /4/ pacnonaralOTC~ no 06 nacTH -1 ,O:S Mi 'S. 3,0 r3B 2, 
H HX 4Hcno onpeAen~eTC~ nno~aAblO nOA rayccoBo~ KP~BO~. ~306pa
lKeHHO~ Ha pHC. 2. nOCKonbKY npaBee M~ = 1,4 r3B 2 Ha6nlOAaeTCR 
3Ha4HTenbH~A BKnaA OT ~OHOB~X peaK4HH /5/, M~ OTHecnH K peaK
4H~ /4/ TonbKO C06~TH~ C Ml S 1,4 r3B2. 4T06~ HX 4Hcno COOT
BeTCTBOBano nno~aAH S nOA YKa3aHHo~ KPHBO~ , B AanbHe~weM aHa
nH3e KalKAoe TaKoe C06blTHe Hcnonb30BanOCb C BeCOM P = s / s n . rAe 
sn - nno~aAb nOA KP I1 BO~ neBee M~ = 1,4 r3B 2. 

Ha BTOPOM 3Tane H3 rpynnbl C06~T~~, OTHeceHH~X K peaK4HH /4/. 
oT6HpanHcb C06~T~~, 06ycnoBneHH~e peaK4He~ /3/. C 3TO~ 4enbIO 
6bln0 Hcnonb 30BaHO pacnpeAeneHHe no 3~~eKTHBHo~ Macce M n + n- -Tln 
nap, 06pa3Ylo~~Xc~ B peaK4~~ /4/ H YAOBneTBop~IO~HX ycnoB~~M Mi< 
.$ ' 1,4 r3B 2 ~ t's 0,5 (r3B/c)2. 

jC .P"- fL+ 1(- n. 5 f38/c 
--r- .... 

t' <O.5 \138/d 

>0 40 M
2
)( < 1,4 f3B

2 
('l 

h 

~ I~ 00 
u ~ 

0 

20 
z 

M:ii1t,r38 

-
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u.:: 
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PacnpeAeneHHe no M 

np~BeAeHO Ha p~c.3. B ~6
naCT~ Macc~ p O-Me30Ha 
Ha6nlOAaeTcR 4eTKH~ n~ K . 

npOcMaTpHBaeTcA TaKme He
60nbwa~ oc06eHHOCTb npH 
Ma c c e f /1270/-Mes oHa. 

PMc . 3. Pac rrpegeneHHe rr o 3~

cpe K THBHOH Hacce M n n 11 .,-Tl -::' 
n ap, oopa9Y~~XCg B peaK~H 
11- " p " - . 7T + + Tl - + n Ha 

KBa3HCBOOOAliOM n p OTORe ' p '" 

RApa yrnepoAa n p H y cnOBHRXt: .$ O. 5 ( f 3B / c) 21-1 Mi s;
2

.;:, 1. 4 f 3B 

C Y4eTOM HMelO~HXC~ norpewHocTe~ ~3MepeHH~ M 60nee nOAP06HO
1111

· 

3Ta np04eAypa onHcaHa B pa60Tax / 18 , 19 /. Pe3ynb TaT~ annpoKcHMa4H~ 
H306palKeH~ Ha pHc.3 cnnowHo~ nHHHe~, a nOA6HpaeM~e ce4eHHe pea K

I 4HH /3/ H ce4eHHe pOlKAeHH~ f/1270/-Me30Ha OKa3anHCb paBH~MH 
Aa = 2,35~0,31 M6 H 0.35~0 , 21 M6 COOT BeTCTBeHHO . B 3TH BenH 

4HH bi BHeceHa nonpaBKa Ha He perHcTpHpyeM~e Ha MH B Aa HHOM cnY4ae 
KBa3HHYKnOHH~e B3aHMOAe~CTB~~. Ce4eH~e Heynpyroro B3aHMoAe~cT

124 1BHR n~OHOB C ~APOM yrnepoAa npH 5 r3B/c B3~TO paBHblM 20 4+2 M6 
Ce4eHHe a P peaK4~H 

Tl P .. p o + 11 /6/ 

Ha cB060AHOM npOTOHe B 06nacHt nepeAaHHblX ~MnyJl bCOB t' s; 0.5 (r3B/c) 2 
np~ 3Hepr~~ 5 r3B 6~no B~4~cneHO nYTeM I1HTepnOn~4HH 113 nHTe pa
TypHblX AaHHbix 120. 211 0 A~~~epeH4~anbH~X ce4eH~~X d a / dt ' np~ 6n~3
KHX K 5 r3B 3Hepr~~x ~ OKa3anOCb paBHblM = 0, 5 3~0, 02 M5.a P 

j,O 

:I: 

~ 40 . - 6 (GfN)
"a-

D 

PHC. 4. 3K crrepHMeHT anh Hble 3H al.le-


HHfl Cel.l e HHR a(p O N) B 3aBHCHMO 30 
~ (!

CTH OT HMnynhca rrY'lKOBOH l.laC THlI,bl. 

o , /). , {;J ' , yo , 0 ' 0 ,0 - p a oo-

Tbl 13-91. " • • • - pa6o

1 0- ~I ' , , 20 l 
Tbl 1 1 ; . - Hac TOH\I1aH pa60Ta. 

Cm·lBonOM . oo03Ha l.leHO Cel.leHHe I 
a ( p-N). KpHB aH - n peAcKa3ami e 

aAAH THBROH KB a pK OBOH MOAenH 10, 1'0 15
. 

a (p ° N) = [a(11- N ) + a (Tl+ N) ]!2 . o 5 P, r3B/c 

I 
3~~eKTHBHoe 4Hcno HY KnoHoB N

3 
• B~4~cneHHoe Ha OC HOB e ce 4eHHA 

A H a P, COCTa BLlAeT 4, 43_ + 0 , 60. Corn aCHO rpa~HKY 3a BHC HMO CH1 N 3 

OT a (RN) , n p~BeAe HHOMY Ha pHc.l /BepXHR ~ KpHBaR/, nOJlY4e HHOMY 

3Ha4e HH~ N3 COOTBe TcTByeT a (p ON) = 25_+ 11 
M6 . 3 r o ce4eH ~e n pHBe 

9 
Ae HO Ha PHc . 4 B c paBHeH HH C AaH H~MH APy r HX 3 Kcne pH MeH TOB. BHAHO, 
4TO H3Me peH Hoe HaMH c e 4eHHe a(pON ) B npe Ae nax norpeWHoc Te~ XO
powo cornacyeTc A C pe 3yn bTa Ta MH p a60 T / 3- 12/ H C n peAcKa3 a H~eM 
aAAH Tf,1BHOH KBapKoBo~ MOAen~ a (p ON) -= ra (17- N ) + a(11+ N)\J2, ~ 306
pa~eH H~M Ha p~c.4 cnnoWHo~ KpH BO~ . 

B np04e c ce HaxomAeHHR a(p ON) 3~~e KT bl , CBf1 3aHHble C HecTa6~n b 
HOC TbiO p O-MeaOHa, H ~KaK He Y4Hl"biBanHCb. OAHaKO. KaK nOKa 3aHo 

54 

http:0,88+0.17


B pa60TaX 11.22/ , pacnaA peSOHaHCOB BHYTPH RApa HMHTHpyeT YBeJlH'le
HHe nOrnO~eHHR peSOHaHCOB RAPOM H Te M caM~M YBenH'leHHe ce'leHHR 
a(p ON). npH 3TOM npeHe6pemeH He HeCTa6HnbHOCTb~ peSOHaHCOB AO
nYCTHMO TonbKO npH 0'leHb B~COKHX 3HeprHRX. Ha pHc.l IHHmHRR KPH
BaR I npHBeAeHa saBHCHMOCTb N ", OT a (RN) , paCC'lHTaHHaR C Y'leTOM 
npeACKasaH HI1 paGoT 1 1. 2 21 0 BnHRH i.1 H HeCTa6HnbHOCTH peSOHaHCOB 
Ha MexaHHSM 06paSOBaHHR peSOHaHCOB Ha RApax . KaK BHAHO HS PHCYH
Ka , npH 3HeprHH 5 f3B HeCTa6HnbHOCTb~ peSOHaHCOB npeHe6peraT b 
HenbSR, H60 B npOTHBHOM cnY'lae HC KOMoe ce'leHHe ae p ON) OKaS~BaeT
CR saB~weHH~M npHMepHo Ha 10%. 

HHme AnR onpeAeneHHR ce'leHHA OL (pO N) M~ Hc nonb 30BanH e~pa
meHHe AnR AH~epeHUHanbHoro ce'leHHR npouecca HeKorepeHTHoro 06
pa30BaHHR BeKTopH~X 'laCTHU C 3aAa HHo~ nonA p H 3aUHe~ Ha AApax, 
nonY'leHHoe B pa60Tax 1 1, 2/ B cnY4ae npOAonb HO~ nonRpH3aUHH OHO 
HMeeT BHA 

A do A(N ) d A(N)ada da~ N r a ( p ON )] , L A(N) (t' ) , __L_ = - -- '" a l' L 
POD /71

dt ' dt' dt ' dt' 

rAe pA(N)«,) - 3neMe HT cnHHoBO~ MaTpHU~ nnOTHOCTH pO-Me30Ha, 

06pa3~oBaBwerOC R Ha RApe IHa HYKnoHel H, no onpeAeneHH~, paBHbl~ 

e e pOATHOCTH Ha xo mAeHHR . p O-MeSOHa B COCTORHHH co cnHpanbHOCTb~ O. 

OCTanbH~e BenH4HH~ B 171 HMe~T TOT me cM~cn, 'lTO H B $opMyne 

Ill. Ce4eHHe aL~ O N) HaxOAHTCA H3 171 TeM me nYTe M, KOTOp~R 

6~n Hcnonb30BaH npH HaxomAeHHH o(pON) H3 COOTHoweHHR Ill. 


06~4HO B 3KcnepHMeHTax cnHHOBaR MaTpHua nnOTHOCTH H3MepReTCA 
B CHCTe Ma x OTC4eTa, C BR3aHH~X C cHcTeMo~ nOKOR pe 30HaHca. OAHO~ 

H3 TaKHX WHPOKO HcnonbsyeM~x CHCTeM RBnReTCR C~CTeMa KOOPA HH aT 
fOTT$PHAa-.llmeKcoHa / 23<B KOTOpO~ OCb KBaHTOBaHHR cnHHa z HanpaB
JleHa BAonb HMnynbca HaneTalJll\e~ nepBH4H0l1 4aCTHU~. B 3TO~ CHCTeMe 
OCb z', OTHocHTenbHO KOTOPOI1 OTC4HT~BaeTCR c nH panbHOCTb peSOHaH
ca, cOBnaAaeT c HanpaBneHHeM, 06paTHbiM HMnynbcy 4aCTHU~ MHweHH. 
0603Ha 4HM 4epe3 e y r on MemAY OC AMH Z H Z ' H 4epe3 P ~ P - 3ne
MeH TbI cnHHOa OI1 Ma TpHUbl nnOTHOC TH p o-Me 30 Ha B Ct.1CTeMe fOTT!llpH ,Qa
.llmeKCOHa. TorAa 3JleMeHT p~ (t ' ) C nOMOll\b~ MaT PHU, ocyU\eCTBJlA ~~H X 
npe06pa30BaH HA c06 CT Be HHbix BonHOBblX $YH K UH~ o nepaTo pa MOMe HTa 
npH nOBopOTax CHC TeM~ Koop,QHHa T. Mo meT 6~Tb BbipameH CJleAy~~t.1M 

06pa30 M: " 
r .Q (t,ll 1

pA (t' ) = p' Ct' ) cos 2e + 00 s in 2 @ _ r .Q (t' ) sin2e 

00 00 1-1 


- 2.y' 2Re p r .Q (t ' ) sin e cos 8 . 
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AHaJlOrl14HOe Bblpal!(e HHe CnpaBe,qIlHBO 11 ,tIJlA P~o (t' ) . B cnY4ae peaK
411'1 131 11 /6/ AnR cos 8 HeTpYAHo nonY'l1H b BbipameHHe 4epe3 "IHBa

6 

pHaHT Hbie nepeMeHHble S , H MaCCbl 4aCTt.1U 

2 m 2 (5 _ m 2 _ m 2 ) ... (m 2 + m 2 _ t) (s + t _ m 2 _ m 2) 
cos 8 ~ _ J _______~__.__'!.~. __ ___"!._ __e________ ___ _~_._!!.__ 

\ !(m2 + m2 - t )2 - 4m 2m 2 \ /(S + t _ m 2 _ m2)2_4m 2m 2 
rr p TT P n TT p P 

f.Q
npH BbI4t.1CJleHHH POAO (t ' ) Hcnonb30BanHCb 3Ha4eHt.1A 3neMe HTO B Pye ' 

ycpeAHeHHble no t ' B I-\ HTepa ane 10,0- 0,51 (f3B/c)2, nonY4e.HHble 
B Hawet::i npe,Qbl,QYll\e ::1 pa60Te 1 19 / : 

f.Q 1.0 8
POD = °,58,:!:.0 ,09, f.Q ° 03+0,05, Re p = -0, °+0,05.P1 '-1 ,_ 10 

Ce4eHHe B~XO,Qa npO,QOJlbHO-nOnApH30BaHH~X p O- Me 30HoB B 06naCTt.1 
t '.:;; 0,5 ( f3B/c )2 Ha AApe at= r (dot/~dt ') dt ', paCC4HTaHHoe Ha 
OCHOBe npHBeAeHH~X B~we COOTHoweHHH H AaHH~X, OKa3anOCb paBH~M 
1 , 14+ 0,27 M6. 

- I 
AIo1 !ll$epeHUt.1anbHOe ce4eHHe pO>KAeHt.1A npOAOJlbHO-nOJlApH30BaHHbIX 

p O-Me30HoB Ha npOTOHe d a~/dt' npH :meprt.1H 5 f3 B 6blno nO Jl Y4eHO 
nyTeM t.1HTepnOJlAUHH t.13 TaKHX >Ke Ce4eHHI1, paCC4HTaHH~X HaMH no 
AaHH~M 0 AH$$epeHUIo1anbH~x ce4eHH AX "I 3JleMeHTax cn lo1 HOBO~ MaTp"' 

f3B / 20/Ubi nJlOTHOCnl AJlA peaKUIo1H rr-p ~ p On nplo1 3Heprlo1 AX 3 ,9 
H 6,0 f3B / 2U 3Ha4eHIo1A pcio (tt ' ).KaK 101 B cnY4ae C p 60(t '), B~-
4t.1CnAnt.1Cb co 3Ha4eHt.1RMH p&~ , ycpeAHeHH~M~ no YKa3aHHOMY B~we 
t.1 HTepBaJly t ' . Ce4eHt.1e BblXOAa npOAonbHo- nOnAp"l 30BaHHbIX P o-M e 30
HOB B 06JlaCTt.1t ' 5; 0,5 ( f3B/c )2 Ha npOTOHe at = J (d a / dt') dt ' no
JlY4t.1JlOCb paBHblM °,25,:!:.0 ,01 M6 . Tenepb t.13 17/ HaXOAt.1M 

N3Io 1,o L ( p ON)1 aLA/ o f 4.6 ± 1.2 

t.1, cornaCHO n pt.1BeAeHHo~ Ha pt.1c . l 3aBt.1Ct.1MOCTt.1 IBepxHAA Kpt.1 saA/, 

+14


3TOMY N", COOTBeTcTByeT 0 L(pON) = 23_ M6.
11 

CpaBHeHt.1e o L(pON) C Ha~AeHHbIM Bblwe 3Ha4eHt.1eM a(p ON)noKa3bl
BaeT, 4TO B HaweM 3KCnept.1MeHTe oL(pON) ::! o(p ON). TaKot:i >Ke BblBOA 
6~n cAenaH aBTOpaM t.1 / ll / np t.1 HccneAOBa HHt.1 HeKorepeHTH~X n t.1 0H-AAep
H~X B3at.1MOAe~CTBt.1t:i npt.1 3,7 f3B . 

PaCCMOTpt.1M Tenepb Bonpoc 0 cornaCOBaHHOCT t.1 3Toro BblBOAa 
C AaHH~Mt.1 0 Ce4eHt.1AX pON-B3at.1MOAet:icT s Ht::i t.1 3 06naCTt.1 3Heprt.1~ 
12,6-6,81 f3B, np "' BeAeHH~Mt.1 Ha pt.1c.4. npH Me pHoe paBeHCTBO o~ (p ON) = 
~ o(pON)MO>KeT 03H a 4aTb , 4TO n t.1 60 a T 04e Hb Ma n o, nopAAKa / 3 - 5 / M6 , 
nt.160 B HeKorepe HTHblX n t.10H- AAe p HbIX 83 a HMO,Qe ik TBt.1 AX p "-Me30Hbl 
06pa3Y~TcA B OCH0 8H OM B C OCTOAH ~ ~ C npOAon bHot:i nonApH3a4 t.1 e ~ . 

nepBoe npeAnOnO>KeHt.1e OTBepraeTCB AaHH~M t.1 0 ce 4eHMAX t.1 3 npOuec
COB Ko r epeHTHOro !llo TOpOlKAe Ht.1A , 8 KO TOPblX no CYll\eCTBY ~3Me pAeTCA 
(J T(p ON) . Ta K, cpe,QHe B3BeweHHoe SHa4eHt.1e 0 T(p ON) no BOC bMt.1 t.1 3Me 
peH~AM t.13 t.1HTep8ana 3 Hep r t.111 12, 6-6, 8/ f 3B COCT a s nAeT /27 , 0+ 
+0,551 M6 . CornaCHO BTOPO~IY n peA nOnO>Ke HIo1 IO, Ce 4eH t.1 A, t.1 3MepAeMble 
i He KorepeHT HWX n MoH - AAepH~X B3 at.1MOAe~cTB ~ AX. npeAC TaBnA~T c060 R 
Ce 4e Ht.1 A f7 L(p " N). CpeAHeB3BeweHHoe (l L(p ON) no 4eTbipeM M3MepeHt.1AM 7 

http:Ce4eHt.1A
http:Ce4eHt.1A
http:SHa4eHt.1e
http:npeAnOnO>KeHt.1e
http:nonApH3a4t.1e
http:PaCCMOTpt.1M
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http:HaXOAt.1M
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http:Ce4eHt.1e
http:meprt.1H
http:pO>KAeHt.1A
http:3Ha4eHt.1A
http:4aCTt.1U
http:CJleAy~~t.1M


B ~HTepBafle /2,9-5,0/ r3B COCTaBflAeT /25,9+2,8/ M6. TaK~M 06pa
30M, Mbl nOnY4aeM 0T(p ON) ::: a L(pON)" 4TO 03Ha4aeT He3aB~C~MOCT b non
Horo Ce4eH~A p ON-B3a~MOAe~cTB~ i:1 OT op~eHTa4~~ Cn~Ha p O- Me30HOB. 

B 3aKn~4eH~e c$opMyn~pyeM OCHOBH~e pe3yn b TaT~ pa60T~: 

1. Ha OCHOBe AaHH~X 0 np04eccax HeKorepeHTH~X rr-C -B3a~MO
AeRcTB~R np~ 5 r3B ~ 3MepeH~ nonH~e ce4eH~A B3a~MoAeRcTe~A C HYK

+11 
nOHaM~ HenonApM 30BaHH~X o( p ON) = 25_ M6 ~ npOAonbHo-nonAp~ 30

9+14BaHHblX ° L(p ON ) = 23_ M6 pO-Me30HoB. 11 

2. COBMecTH~R aHafl~ 3 AaHH~X 0 nonHOM ce4eH~~ pON -B3a~MO
AeRcT BMR B MHTepBane 3Hepr ~ R /2,6- 6,8/ r 3B CB~AeTenbcTByeT 0 He-
3aB~C~MOCT ~ 3Toro ce4eH~A OT 3Ha4eH~A cnMpanbHOCT~ pO-Me30HoB. 
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nepeBOA M.H.noTanoBa 

Abdinov O.B. et al. PI-85-J84 
Measurement of the Total Cross Section 
for the Interaction of pO-Mesons with Intranuclear 
Nucleons in w-C Interactions at 5 GeV/c 

Processes of incoherent production of pO-mesons in"-C 
interactions have been investigated at 5 GeV/c, and the re
sults are presented. Total cross sections for interactions 
between intranuclear nucleons and non-polarized a(pON)
- 25~,1 1mb and l aterally polarised aL(pON)-23~!1mb p~sons 
have been measured. The analysis of the data on the total 
cross section for paN -interactions in the (2. 6-6.8) GeV 
interval shows that this cross section is independent of 
the helicity value of p°-mesons. 

The investigation has been performed at the Laborator 
of Nuclear Problems, JINR. 

Preprint of the Joint Inatitut. for Nuclear Rea.arch. Dubna 1985 

http:npoAom.Ho

