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§ 1. BBE/.\EHHE 

Hsy4eH~e o6pasoaaH~R pesoHaHcoa a 8APOHH~x asa~MOAe~CT B~Rx 
np~ B~COK~X 3Hepr~RX RBnAeTCR ~HTepeCH~M, 3TO o6ycnoBneHO He
CKOnbK~M~ np~4~H8M~. rnaBH8R - 3TO o6~nbHOe PO~AeH~e pe30H8H
COB, npOAYKT~ pacnaAa KOTOP~X COCT8BfiR~T np~MepHO 50-80% OT 
H80fi~A8eM~X B KOHe4HOM COCTORH~~ 48CT~~ / l·S/ . no3TOMY peSOHaH
C~, RBfiARCb 11 POA~TenbCK~M~11 48CT~~8M~ , ny4We OTpa~a~T A~H8M~KY 
npo~ecca, 4eM 48CT~~~. Ha KoTop~e OH~ pacnaAa~TcR. 4acTb pe
synbTaToB no ~ccneAoBaH~AM o6pasoaaH~.A p0

-, w - ~ f -Me30HOB 
B 11-p-B38~MOAe~CTB~AX np~ P = 40 r3B/c ony6n~KOB8H~ B paoo
T8X / 1,-i,o/ . B A8HHo~ pa6oTe npoBOA~TCR 6onee nonH~~ aHan~s 
00p83088H~A 3T~X pe30H8HCOB H8 OOfibWeM CT8T~CT~4eCKOM M8Tep~
ane, a TBK~e npeACTasneH~ ABHHble AnA 11 -n -asa~MoAe~CTB~~. 

3Kcnep~MeHT8fibH~~ M8Tep~an nony4eH npH OOp800TKe CH~MKOB 
C ABYXMeTPOBO~ nponaHOBO~ (CsHs) nys~pbKOBO~ K8Mep~ naoopa
TOPH~ a~coK~x 3HeprH~ OHRH, o6ny4eHHO~ 11- -Me3oHaM~ c ~Mnynb
coM 40 r3B/c Ha yCKOP~Tene HHCT~TyTa $~3HK~ B~COKHX 3Hepr~~. 
nponaHOBOe HanonHeHHe KaMep~ noSBOn~eT OAHOBpeMeHHO H3Y48Tb 
KaK 11- p -, TaK H ,- o-B3aHMOAei1CTB~R /Ha KB83HCBOOOAH~X He~
TpOHaX RAPa yrnepoAa/. MeTOA~4ecK~e aonpoc~ , cBR38HH~e c o6pa-
60TKO~ $HnbMOBO~ HH$QpMa~H~, oT6opoM ~ HAeHTI1$11Ka~~e~ T~na 
aaaHMOAe~cTBHA, 11sno*eH~ a pa6oTax 16~1 • BTOPH4H~e sapR*eHH~e 
4aCTH~~, 3a HCKnn4eHHeM npOTOHOB B HHTepaane HMnynbCOB 
0,15 r38/c ~pJHU ~ 0 ,] r3B/c, C411T8n~Cb n~OHaMH. npoTOHbl 8 
3TOM ~HTepaane ~MnynbCOB HAeHTH$11~11POB8fiHCb no HOHI138~1111. npi1-
MeCb He11AeHT11$11~11POB8HHbiX npoTOHOB cpeA~ fTOP~4H~X nonor~Tenb
H~X 48CT~~ cocTaBnReT •15%, a npi1Mecb K - -Me30HOB 11 I - -r~ne
POHOB He npea~waeT /4-5/% /7,S/ • J.\n.A nony4eHHR npaBHfibH~X 
3H84eHI1~ TOnonOrl14eCK~X Ce4eHH~ 11 cpeAHI1X MHO~eCTBeHHOCTe~ 
11± -Me30HOB AnA K8~AOrO COO~TI1.A BBOA~fii1Cb Beca, y4~T~Ba~~~e 
npi1MeCb npoTOHOB 11 3~eKT11BHOCTb peri1CTP8~1111 COO~TI1~ / 9/ . 

J.\nR 8H8nl13a 6~no OTo6raHO OKOnO 15000 11-P-B38HMOAe~CTB~~ 
C 411CfiOM BTOPH4HbiX 38pAIKeHH~X 48CTI1~ (n ch) OOfibWe 2 11 - 5000 
11-n-asaHMOAe~cTBH~ c n h > 3. Bsai1MOAe~CTBHR c n = 2 11 3 
He paccMaTpHaan~cb 113-sa Mnp11Mec1111 a H~X ynpyr11x 11 Kof~peHTHbiX 
npo~eccos. 
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· P~c. 1. PacnpeAene
~+17 --nap no 
3~eKT~BHOH Macce. 
B H~*HeH 4acT~ pl1-
cyHKa noKa3aHw 
BKnaAbl pe30HaHCOB 
Po 11 w . 

0.~ 0.6 0.8 l 0 1.2 H t6 1.8 2.0 2.2 Mr,· 1>8 

§ 2. AHAfl~3 COEKTPOB ~EKT~BH~X HACC 

KaK Y*e OTMe4anocb, np11 BblCOKI1X 3Hepri1RX PO*AaeTCR MHoro 
p~30HaHCOB, HO Bb1Aeni1Tb 11X Ha ¢oHe cny4aHHWX KOM611Ha~l1~ TPYA
HO, 4TO o6ycnoeneHO Cl1nbHblM pOCTOM 411Cna ¢QHOBbiX KOM611Ha~l1~ 
C yeenl14eHI1eM D ch , 06W4HO OTHOWeHHe 11C11rHana" OT pe30HaHCOB 
K <floHY He npeewwaeT 10-20%. B TaKHX ycnoe11Rx 04eHb ea*HOe 
3Ha4eHI1e 11MeeT npael1nbHOe npoBeAeHI1e ¢QHOBOH KPHBOH, oco6eHHO 
e o6nacTI1 Maccbl pesoHaHca. B CBR311 c 3T11M AnR onpeAeneHI1H ce-
4eHI1R o6pasoeaHI1R p0 

... 11 + 11- -Me30Ha Heo6xOA11MO y4eCTb eos
MO*Hoe 113MeHeHI1e <flOHOBOH Kp11BOH, CBR3aHHOe C PO*AeH11eM peso
HaHCOB, y KOTOPI>lX cpeA11 npOAyKTOB pacnaAa 11MenTCR 17+17--napbl. 

B HaweM cny4ae cneAyeT y4eCTb B03MO*HOCTb o6pasoeaHI1R w -
11 'fJ -Me30HOB. 0AHaKO, no OtleHKaM, Ce4eHI1e PO*AeHI1R I) -Me30Ha 
B ni10H-HyKnOHHblX B3ai1MOAeHCTBI1RX npl1 p = 40 r3B/c Mano. Kpo
Me Toro, "oTpa*eHI1e11 pacnaAOB ll .. "+" -"o e cneKTpe 3<MleK
T!-1BHI>lX ;~ace M(17+17-) 6yAeT HaxoA11TbcR a o6nacTI1 M("+"-)< 
:s 400 H38, 4TO AaneKO OT o6naCTI1 p0 .,.Me30Ha. no3TOMY Mbl 6yAeM 
paccMaTpl18aTb TOnbKO 110Tpa*eHI1e11 pacnaAOB W -+ 11+11-11° 

8 cneKTpe 3<MleKTI1BHbiX Mace M(17+TT -). 
+ -Ha p11c. 1 noKa3aHo pacnpeAeneHI1e 34l<fleKTI1BHbiX Mace " 11 -nap, 

o6pasoBa'H'Hbix 8 17- p-e3a11MOAeHCTBI1RX npl1 P= 40 r3B/c. AHanl13 
3TOrO pacnpeAeneHI1R npOBOA11nCR nyTeM ero Cpa8HeHI1R C <floHOBblM 
pacnpeAeneH11eM cp(M) , C penRTI1BI1CTCKI1M11 <flYHK~11RMI1 6peHTa
BI1rHepa BW(M) , onl1cblea~I1M11 pesoHaHcl>l, 11 c <flYHKt411ei1 11oTpa-

2 

*eHI1R11 w -Me30Ha F (M) • 3Kcnepi1MeHTanbHbiH cneKTP annpoKcl1-
w 

Ml1poeancR a cneAy~eM BI1Ae * 

~ = cp(M) .[1 +a· BW 0 (M) + {3- BW (M) + Y· F (M)l, 
dM p r w 

/1/ 

rAe a , {3 11 y - OTHOCI1TenbHI>le BKnaAbl pe30HaHCOB p0 c 11 

W COOTBeTCTBeHHO, 
AnR ¢QHa Mbl 11CnOnb30Banl1 aHani1TI14eCKY~ Kp11Byn: 

cp(M) =k·(M/M
2

)._ ·EXP(-l:td 1 +eM~). 
/2/ 

rAe M 1 = M(17+ 17-)- 2M 17' M 2 = 1 r3B' k - HOPMI1POB04Hb1H K034l
<fll1~11eHT 11 a, b, o - noA611paeMble napaMeTpw. BTOPbiM cnoco6oM 
nony4eHI1R <floHOBOH KPI1BOH 61>lno pacnpeAeneHI1e 3~KT11BHbiX Mace 
OAH011MeHHO sapR*eHHbiX nHOHOB: 

1 ~ 
cp(M) = 2 d.M (I7+ 17+) 

1 dN +---2 dM(I7_tr_) 
/3/ 

KaK noKasan aHan11s, ce4eHHR o6pasoaaHHR pesoHaHcoa, nony-
4eHHble c noM~bo <flyHK~I1i1 /2/ 11 /3/, e npeAenax ow116oK coana
AaOT.4lYHK~I111 5peHTa-811rHepa 6pani1Cb B cneAY~eM BHAe / 10.11/ : 

BW(M) 
M 2 M0r "' -. ___ .::.._ ___ _ 
q (M 2 -M~ I! + M ~r 2 

/4/ 

r = r o < q I q o) 2 f+ 1 (M of M) • /5/ 

rAe Mo"' 770 H3B, r 0 = 150 H3B, f = 1 AI'IR p0 -Me3oHa, M 0 = 
= 1270 H3B, ro = 180 H3B, f .. 2 Anll C -Me30Ha, q-11MnynbC 
pacnaAHOrO 11 -Me30Ha B CI1CTeMe noKOR pe3oHaHca, q O eCTb q 
np11 M = M0 . 

* CneAYeT OTMeTI1Tb , 4TO , KPOMe <flyHK~HH /1/, Mbl TaK*e 11CnOnb-
dN so8an11 ewpa*eHI1e dM ,. (1-a- f3- y) <{> (M) +a· BW Po(M) + f3 · BW r (M) + y·F w<M) • 

Ce4eHI1R o6paso8aHI1R pesoHaHcoa p0
, w 11 t, nony4eHHble c no

M~bn TaKOH <flyHK~1111, COrnacyOTCR C pesynbTaTaMI1 np11 annpOKCH-
Ma~H~ /1/. 
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PHc.2. CneKTP 3¢$eKTHBH~x Mace 
M (IT+ IT -IT 0 ) : f - pacnpe,qeneHHe 
M (IT+ IT- IT0

) , Kor,qa 3¢$eKTH BHaR 
Macca(IT+IT-)- napbl nona,qaeT a o6-
nacTb 0 1 28-0,64 f3B. 

.YHKUH~ OTpa~eHHR ~ -Me30Ha 
B BH,qe Ill 

~maz. 

F~{M)-M J 
:a: min 

... 2 2 
IO I dMITIT • 

Dl 

0.75 1.05 

! f''f''f'' 
- ,.. f' 'J' 

0.2 4X4-I 

t.~ 1'1nr r.e 

PHc.3. CneKTp 3 .. eKTH8H~x Mace 
M(IT+IT-IT0

) AJlR HeynpyrHx IT-p
-83aHMOAeHCTBHH npH X ~ 0,2. 

F w (M) MOlKHO npeACTaBHTb 

/6/ 

... ... ... 
rAe 0 - ( p p ] - MaTPH4HbiH 311eMeHT pacnaAa w ... 31T I It H 

X '"' .!.[M
2 

+ ~M 2 
- M

2
+ · 1 1-4M 2/ M 2 · 1{M 2 + M 2 -M 2) 2- 4M2 M2 ] m~:a: 2 ~ IT - V IT v ~ IT ~ IT • mtn 

171 

4 

~s - sa Ha/1H4HR 3KCnepHMeHTallbHbiX OWHOoK B H3MepeHHH 3¢$eK
THBH~X Mace M~ TaK*e y4HTb1Ba/1H HCKa~eHHe .YHKUH~, OnHC~Ba~HX 
pesoHaHC~ (p0

, ~ . C) . 0Kasanocb, 4TO pacnpeAelleHHe owH6oK 
YAOBileTBOPHTellbHO annpoKCHMHpyeTCR KpHBO~ faycca. no3TOMY 
y4eT 3KcnepHMeHTallbH~x norpewHOCTeH o(m) a HsMepeHHH M(IT+IT-) 

6blll CAellaH B 8HAe 

BV: (M) = l f BW (m) - 1 - • EXP [ - (M - m) 
2 

) dm , 
y21T 2MIT o(m) 2o 2{m) 

/8/ 

rAe 

o(m) =0,071·m -0,019 f3B. /9/ 

PacnpeAeneHHe no M(IT+ IT - ) 8 HHTepaane 0, 3-2 , 3 f3B annpoKcH-
MHP08anocb .yHKUHe~ /1/ C noM~b~ MeTOAa HaHMeHbWHX KBaApaTOB. 
B pesyllbTaTe HHKI1~3HBH~e ce4eHHR o6pasoaaHHR pesoHaHcoa 
B IT-p -83aHMOAe~CT8HRX OKa3a/1HCb pa8Hbl: o(p 0

) = 8,1 :!:_ 0 , 7 M6, 
0 (~) = 7, 3 _:!:. 0, 8 M6 H 0 (C) = 1 , 3 _:!:. 0 , 5 M6 * 

A/1R npoaepKH npaBHilbHOCTH Hawero aHa/1H3a cneKTp 3¢$eKTHB
H~X Mace IT+IT- 6t.~n onHcaH 8 HHTep8ane Mace 0,6-2,3 f3B 6es 
y4eTa 11oTpa~eHHR11 ~ -MesoHa, TaK KaK npH M(IT+IT -) > 0 , 6 f38 
BKilaA "oTpa~eHHH11 ~ HesenHK. Ce4eHHe o6pa3osaHHR p 0 -Me3oHa, 
nony4eHHoe TaKHM o6pa30M, coanaAaeT c npHBeAeHHbiM sbiWe pe-

3YilbTaToM. 
KpoMe Taro, 6~na CAenaHa nonbiTKa o6Hapy~eHHR polKAeHHR ~ 

Me30Ha npRM~M CnOC060M 0 TO eCTb Ha OCHOBe cneKTpOB 3¢$eKTHB-
HbiX Mace M(IT +"-IT 0 ) , AnA 3TO~ uenH Bbi4HC11RilHCb 3¢$eKTHBHble 
MaCCbl ABYX y -KaaHTOB M(y y) H C4HTa/10Cb, 4TO ABa y -KBaHTa 
RBilRIOTCR npOAYKTaMH pacnaAa IT0 -Me30Ha , eCilH HX 3<!><!leKTHBHaR 
Macca OT/1H4aeTCR OT MaCCbl IT0 -Me30Ha He 6onee, 4eM Ha OAHY 
owH6Ky. CneKTP M (IT+ IT -ITo) All A HeynpyrHx IT-p -asaHMOAeHCTBHH 
npHBeAeH Ha pHc . 2. 3AeCb ~e npeACTasneHo pacnpeAelleHHe 
M(IT+IT-IT0 ), ~a 3~KTHBHaR Macca (IT+IT-}-napbl nonaAaeT a 
o6nacTb: 2·MIT~M(IT+IT'"') ~ M ~- M ITo. Ce4eHHe o6pasosaHHR w- Me3o
Ha, OUeHeHHOe Ha OCHOBe 3THX pacnpeAelleHHH, OKa3allOCb paBHbiM 
6 + 2 M6, 4TO He npOTHBOpe4HT pe3yllbTaTaM, nony4eHH~M npH 
aHanH3e cneKTpa M (IT +IT-) • Ha PHC. 3 AJlR npHMepa noKa3aHo pac-
npeAeneHHe 3¢$eKTHBHbiX Mace M (IT+ IT-IT 0 ) npH x 2!: 0 , 2 I x -
nepeMeHHaR •eHHMaHa/ H tc>Haaoe pacnpe,qeneHHe M (IT± IT ±ITo). BHA
HO, 4TO 11 CHrHaJ111 OT ~ -Me30Ha 8 3TOM Clly4ae npOR8/1ReTCR 6onee 

* 3AeCb H Aanee Ce4eHHR W - H C -Me30HOB AaHbl C y4eTOM HX 
pacnaAOB no APYrHM KaHanaM. 
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4eTKO. TaKHM o6pasoM, npH e~coKHx 3HeprHAX aHanH3 cneKTPOB 
3¢lc1leKTHBH~x Mace M(" +" - ) Heo 6xoAHMO npo BOAHTb c y4eTOM " o T
pa*e HHA11 W -Me30Ha 0 npH 3TOM Ce4eHHA o6pa308aHHA p 0

- H W 

Me30HOB OKa3~Ba~TCA npHMepHO OAHHaKOB~MH 1 4TO cornacyeTCA C 
npeACKa3aHHAMH aAAHTHBHOH KBapKOBOH MOAem1 / l£/ . 

AHanorH4H~H aHanH3 AnA "-n -asaHMOAei1CTBHA npH p = 40 r3B/ c 
AaeT cneAY~~He pesynbTaT~: 

a (p 0
) = 6,5,:!:_1 ,0 M6 1 a(w)= 6 , 1.:!:_1 , 2 M6 H a(f) "' 0,9.:!:_0,5 M6. 

§ 3. CE4EH~R ~ CPEAH~E MHO!ECTBEHHOCT~ 

p0 
- ~ w -PE30HAHCOB 

B 3TOM pa3Aene M~ npHBeAeM ce4eHHA H cpeAHHe MHOll(eCTBeH
HOCTH p0

- H w -Me30HOB 1 o6pa308aHH~X B T7-p - H rr- o-B3aHMO
Aei1CTBHAX npH p = 40 r3B/c. B Ta6n . 1 npeACTaeneH~ ce4eHHA H 
CpeAHHe 4HCna 3THX pe30HaHCOB Ha OAHO Heynpyroe rr-p-e3aHMO
AeHCTBHe a nonyHHKn~3HBH~X peaK~H.AX. BHAHO, 4TO cpeAHee 4Hcno 
p0 H W pacTeT C yBenH4eHHeM MHOll(eCTBeHHOCTH BTOPH4HWX sa
PAll(eHH~X 4aCTH~. 

8 HHKnt03HBH~x peaK~H.Ax In cb ~ 4/ cpeAHA.A MHOll(eCT BeHHOCTb 
3THX pe30HaHCOB npHMepHO paBHa 0,4-0,5 1 T.e. Ha Kali(AOe Heynpy
roe B3aHMOAeHCTBHe POli(AaeTC.A B CPeAHeM OAHH pe30HaHC /p0 HnH 
w I. AHanorH4Ha.A KapTHHa Ha6n~AaeTC.A H AnA rr-n -a3aHMOAeHCTBHA 
/eM. Ta6n. 2/, TO ecTb o6pasoeaHHe pesoHaHcoe p0 H w cna6o sa
BHCHT OT THna t11o1WeHH (p , D) • 

Ta6n1-1~a 1 

Ce4eHI-1.A 1o1 cpeAHI-1e MHOll(eCTBeHHOCn1 p0 
- 1o1 w -pe3oHaHcoe 

I" -P - 40 r3B/c/ 

ncb <n o > 0 Po / M6H/ <n > 0 /M6H/ p w w 

4 0,19.:!:. 0,03 1 ,2 .:!:. 0,2 0,16.:!:. 0,03 1 ,0 .:!:. 0,2 

6 0,35.:!:. 0 ,05 2,1 .:!:. 0, 3 0,40.:!:. 0,06 2,4.:!:. 0,3 

8 0, 72 .:!:. 0 ,11 2,5.:!:. 0,4 0,51 .:!:. 0,12 1 ,8 .:!:. 0,4 

~10 1 ,00 .:!:. 0 ,18 2,3.:!:. 0, 4 0,94.:!:_0,24 2.1 .:!:. 0 , 6 

> 4 0,45.:!:. 0,04 8' 1 .:!:. 0, 7 0 , 40.:!:. 0,04 7 , 3 .:!:. 0,8 

6 

· ~ 

) 

) 

Ta6m1 ~a 2 

Ce4eHH.A H cpeAHI-1e MHOll(eCTBe HHOCTH Po - H W - pe30HaHCOB 
I"- n - 40 r3B/c/ 

n cb < n o > 
p 0 Po /M6/ <n w > a w/M6/ 

5 0,23.:!:. 0 , 09 1. 3 .:!:. 0,5 0,11.:!:. 0 , 07 0,7.:!:. 0,4 

7 0,54,:!:_0,16 2,1.:!:. 0,6 0,43.:!:. 0,18 1, 7 .:!:. 0. 7 

9 1,16.:!:. 0,27 1. 7 .:!:. 0,4 1,43.:!:_0 , 38 2,1 .:!:. 0 , 6 

> 11 1,40.:!:. 0 ,50 1 ,4 .:!:. 0, 5 1,56.:!:. 0 ,66 1,6.:!:. 0,7 

~ 5 0,54.:!:. 0,08 6,5 .:!:. 1 ,o 0 , 50.:!:. 0 ,1 0 6,1 .:!:. 1 , 2 

Ta6n1o1~a 3 Ta6n1-1~a 4 

Beni-141-1H~ OTHOWeHI-1A R Beni-141-1H~ OTHoweHio1.A R 
/ rr-p - 40 r3B/c/ I rr -n - 40 r3B/c/ 

ncb Rpo Rw 0 cb Rpo Rw 

4 0,09.:!:_0,02 0,08.:!:_0 , 02 5 0 , 08:!_0 ,03 0 , 04.:!:_0,02 

6 0,12.:!:_0,02 0,13.:!:_0 ,02 7 0 ,1 4.:!:_0,04 0 . 11.:!:_0 ,04 

8 0, 18.:!:_0, 03 0,12.:!:_0 ,03 9 0,23.:!:_0,05 0 ,29.:!:_0 ,08 

.? 10 0 . 19.:!:_0 ,03 0 , 18.:!:_0 , 04 > 11 0,22.:!:_0 , 08 0,24.:!:_0,10 

2:. 4 0. 14.:!:_0 '0 1 0. 13.:!:_0, 01 ~ 5 0. 14.:!:_0 ,02 0,13.:!:_0,02 

Aanee, M~ HCCneAoaanH OTHOWeHI-1e 41-1Cna " - -Me3oHOB , o6paso 
eaHH~X OT pacnaAOB p0 

- H w -pe30HaHCOB, K lo1X nOnHOMy 4HCny -
N (" -) 

R = \ _) . B Ta6n. 3 "" 4 npeACTaeneH~ eenH41-1H~ 3Tio1X OTHo-
N" -

WeHio1H B HHKnD3HBH~X lo1 nonyHHKn~3HBH~X peaK~H.AX AnA rr-p - H 
TT- n -esai-1MOAeHCT8HH COOTBeTCTSeHHO. 3TH OTHOWeHHA cna6o 3aBH
CAT OT MHOll(eCTBeHHOCTH BTOPH4HWX sap,All(eHHWX 4aCTio1~. AnA HHK~ 
n~3HBH~X peaK~HH OTHOWeHHA 4HCna rr-~Me30HOB, o6pa30BaHH~X 
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OT pacnaAOB p0 
- H w-pe30HaH

COB0 K HX nonHOMY 4HCny paBH~ 
0,14 H 0,13 , T.e. /27 + 2/% 
rr- -Me30HOB o6pa3yiOTCR-OT pac
naAOB 3THX pe30HaHCOB. 

B pa6oTe l 13/ 6~no noKasaHo, 
4TO AflR rr + p-B3aHMOAe~CTBHR npH 
p = 16 f3B/c H AnR pp -esaHMo
Ae~CTBHR npH P = 24 f38/c ce-
4eHHR o6pa30BaHHR pe30HaHCOB 
p 0 0 p + H p- B ~eHTpan b HOH o6-

naCTH npHMepHO OAHHaKoe~: 
a C(p o) ,. a c (p +) • a c (p - ) • 

AHanorH4HaR KapTHHa Ha6ntOAaeTCR 
H AnR ~parMeHT8~HH HyKnOHa . AnR 
~parMeHTa~HH rr+-MeSOHa Ce4eHHR 
06pa30B8HHR 3THX pe30H8HCOB Ha
XOARTCR B cneAYIO~eM OTHOWeHHH: 

a r + (p + ): a r + (p 0
) : a ~ (p I "' 2 : 1 : 0 

T1 T1 T1 

B HaweM cny4ae MO*Ho C4HTaTb, 

4TO a r _ (p - ) :a r _(p 0 ): a r_ (p +) ., 
T1 T1 T1 

"' 2 : 1 : 0 , TOrAa , HCnOnb3YR 
3TH OTHOWeHHR , nony4HM, 4TO 
OKOnO 50% TT-Me30HOB o6pa3yiOTCR 
OT pacnaAOB P -, W -, ( -pe3o
H8HCOB. 

TaKHM o6pa3oM, ce4eHHR o6pa -
3oeaHHR p0 

- H w -pe3oHaHcoe a 
nHOH-HyKnOHH~X B38HMOAeHCTBHRX 
npH P = 40 f38/c npHMepHO OAW 
HaKOB~ H cna60 38B~CRT OT THna 
MHWeHH (p , n ). CpeAHRR MHo
*eCTBeHHOCTb 3THX pe30H8HCOB 
paBH8 0,4- 0,5. npHMepHO 50% 
rr - Me30HOB o6pa3ynTCR OT pacna-

AOB p- , w - H (-pe30H8HCOB. 

§ 4. A~EPEHUHAnbH~E CE4EHH~ 
OfiPA30BAHH~ p0 -HE30HA 

H~ HccneAoaanH 3aaHCHMOCTb o6pa3o
GaHHn p0 -Me30HOB OT KBaApaTa nonepe4-
HOro HMnynbCa P] , npOAOnbHOH 6~CTpo
T~ Y * H nepeMeHHO~ ~e~HMaHa X • AnR 
3TOH ~enH cneKTp 3~eKTHBH~X Mace 
M(rr +" -) 6~n pasAeneH Ha HeCKOnbKO 
11 Ha6opoe" no HccneAyeMOH nepeMeHHo.:i, 
H Aanee aHanHs npoaoAHncR c noMO~bn 
npo~eAYP~, OnHC8HHO~ B § 2. 

f .. P- p" •X 

~~ 
l j+ 

! + 
--+-

I " I I I I Ha pHc.4 noKa3aH~ pacnpeAeneHHR 
P0 -Me30H0'8 no P i AflR rr- p- H 11- n
esaHMOAe~CTBH~. npRM~e nHHHH - pesynb
TaT~ annpOKCHM8~HH ~pMyno~ 

·tO ·U 1U O.Z 0.5 tO 

_j_£:_ ,. A. EXP (-BP 1) 
dP2 

.J. 
/10/ 

rAe A - HOPMHPOB04H~~ K03~H~HeHT , a 
B - napaMeTp HaKnoHa. 3Ha4eHHR 3Toro 

napaMeTpa AflR rr-p - 1o1 rr -n -esaHMOAe~
CTBHH oKasanHcb paeH~: B = 2,7 + 
+ 0,3 /f3B/c/ -2 H 8 = 3 , 0 + -
~ 0 , 4 /f38/ c/ - 2• 3TH aenH4H"H"bl co rna-

X 

[ ~•-Y·< 

i : ~ 
~ 

...-.f-. 
· to -ll& ·Ill o.a o.a tO 

X 
cyiOTCR co 3Ha4eHHRMH, nony4eHH~MH npH PHc.5. PacnpeAeneHHe 
APYrHx 3HeprHRX /eM., HanpHMep, 1 14·151 I. ---

p 0 -Me30HOB no X. 

Ha pHc . 5 H 6 npeAcTaeneHbl pacnpeAeneHHR p 0 -Me3oHOB no x 
1o1 Y * AflR rr - p 7 H 11 - n -esaHMOAeHcTBHH. BHAHO, 4To 3TH pacnpe
AeneHHR cna6o saaHCRT OT THna MHWeHH. B o6nacTH ~parMeHTa~HH 
HYKnOHa (Y * < - 1) Ce4eHHR o6pa30SaHHR p 0 - Me30Ha Man~ 

I a r "' a r "' 0, 5 M6/ . OcHOBHOH aKnaA a ce4eHHR AataT ~eHTpanb-P n 

HaR o6naCT b (I Y * I ~ 1) 1o1 o6nacTb ~parMeHTa~HH nHoHa (Y * > 1) . 
npH 3TOM OTHOWeHHe Ce 4eHHH AnR 3THX 06naCTe~ npHMepHO paBHO: 

aC(pO) • 
~ 2, 4TO COrnacyeTCR C npeACKa3aHHRMH 8AAHTHBHOH 

a ~-( o) 
KBap~OBO~ MOAenH 1 121 • 

TaKHM o6pasoM, AH~epeH~HanbH~e ce4eHHR o6pasoaaHHR p 0 -

Me30Ha Cna6o 3aBHCRT OT THna MHWeHH (p , n) . Pa cnpeAeneHHe 
p

0 no KB8AP8Ty nonepe4HOr o HMnynbca YAOBneTBOPHTenbHO 
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f"p -p'•X 

1 t 
*' t+ 

i 
\!>1!,. t 
-o~ 

~ 

) 5 

r ·n-P'•X 

t 
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P~c.6. PacnpeAeneH~e p0 -Me30HOB no 
npOAOnbHOH 6~CTpOTe 8 C.~ . M. 

annpoKCHMHpyeTcA 3KcnoHeHTOH. BenH4H
Ha napaMeTpa B cornacyeTCA co sHa4e
HHAM~, ncny4eHH~MH AnA pe30HaHCOB 
I w, K *(892) H t I H ''npAM~x11 "--Me-
30Hoa 116/ . 3TOT ~aKT , no-BHAHMOMy , 
03Ha4aeT , 4TO AnA PO*AeHH~x 4aCTH~ 
nonepe4H~H HMnynbC cna6o 3aBHCHT OT 
HX Mace~ npH M ~ 1 r3B. PO*AeH~e p 0

-

Me30Ha B OCHOBHOM npOHCXOAHT 8 ~eHT
panbHOH o6naCTH H B o6naCTH ~parMeH
Ta~H~ rr-- MesoHa. 

§ 5 . 3AKJ104EH~E 

npH HCCneAOBaH~H o6pa30BaHHA p 0 
-

H w-Me30HOB B rr p- H rr -0 -a3aHMO
AeHCTBHAX c p = 40 r3Bic nony4eH~ 
cneAY~He pe3ynbTaT~: 

1 . Ce4eHHA o6pasoo::aHHil p 0 
- H w -

Me30H08 npHMepHO OAHHaKOB~ KaK B 
rr- p-, Ta K H rr- n-esaHMOAeHCTBHAX, 

·S -~ · 4 4 s 5 4TO cornacyeTCA C npeACKaSaHHAMH aA-
~ A~THBHOH KBapKOBOH MOAenH; cpeAHAA 

MHO*eCTBeHHOCTb 3THX pe3oHaHCOB pasHa 0,4- 0 , 5 , T.e. Ha OAHO 
Heynpyroe B3aHMOAeHCTBHe PO*AaeTCA OAHH pe30HaHC, np~MepHO 
50% rr -Me30HOB o6pa3y~TCA OT pacnaAOB p -, w - , f - pe30H8HCOB. 

2. AH¢¢ePeH~Han b H~e ce4eHHA o6pasoaaHHA p 0 - Me3oHa cna6o 
aaeHCAT OT THna MHWeHH (p , n). PacnpeAeneHHe p 0 no KBaApa
TY nonepe4HOrO HMnynbCa YAOBneTBOPHTenbHO annpOKCHMHpyeT Cil 
3KcnoHeHTOH c B = 2 , 7 + 0 , 3 lr3Bicl-2 H B = 3,0 + 
.:. 0 ,4 l r3Bicl - 2 AnA rr-p- H rr-n - asaHMOAeHCTBHH COOTBeTCTBeH-
HO. 

3. OcHOBHOH BKnaA B ce4eHHe PO*AeHHA p0 -Me3oHa Aa~T ~eHT
panbHaA o6nacTb H o6nacTb ~parMeHTa~HH m10Ha. 

AeTop~ npHsHaTenbH~ y4aCTHHKaM COTPYAHH4eCTBa sa none3H~e 
o6CY*AeHHil, a TaK*e M~ 6naroAaP~M ~ernoey n.H. sa noM~b 
a pa6oTe. 
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