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1. BBeAeHHe 

B pa6oTe o6cY*Aa~TCR xapaKTepHCTHKH MHoronHOHH~x CHcTeM 
(mrr) , o6pa3oaaHH~X a coyAapeHHRX aAPOHOa. KaK cneAyeT H3 pa-

6oT / l·3 / , npH BbiCOKHX 3HeprHRX npOHCXOAHT 06HllbHOe 06pa30BaHHe 
pe30HaHCOB, npoAYKT~ pacnaAa KOTOpbiX COCTaBllR~T (50-80)% OT Ha -
61l~AaeMbiX B KOHe4HOM COCTORHHH 4aCTH~. C APYrO~ CTOpOH~, BbiAe
llHTb pe30HaHC~ npH 60llbWO~ MHO*eCTBeHHOCTH BTOPH4Hb1X 3apR*eHHbiX 
4aCTH~ (< n >> 6) TPYAHO, 4TO CBR3aHO C CHllbH~M POCTOM 4HC1la 

c)l -
CllY4a~HbiX /$0HOB~X/ KOM6HHa~H~ C yaeJ1H4eHHeM Och. 06~4HO BeJ1H· 
4HHa 

11
CHrHalla 11 OT pe30HaHCOB HaA <!>OHOM He npeBbiWaeT 10%. no:no

My xapaKTepHCTHKH MHOrOnHOHHbiX CHCTeM B OCHOBHOM OnpeAellR~TCR 

Clly4a~H~MH KOM6HHa~HRMH nHOHOB H OTpa*a~T 06~He CBO~CTBa npo
~ecca MHO*eCTBeHHO~ reHepa~HH 4aCTH~. Hay4eHHe xapaKTepHCTHK 
(m11) - cHCTeM ea*HO AflR npoeepKH DRAa TeopeTH4eCKHX MOAene~. 

B nocneAHHe roA~ noRBHllHCb 3KcnepHMeHTanbHble pa6oT~ 14 · 5 1 , a 
KOTOpbiX H3y4a~TCR noaeAeHHe 4aCTH~ (17, K 0 ) H pe30HaHCOB (p 0 , w, f) 

a nepeMeHHblx E.L=v'Pl +M2 
1-1 Y*, rAe E.l..- nonepe4HaA 3HeprHR, 

P .J. - nonepe4Hbl~ HMnynbc, M - Macca 1-1 Y * - npoAOllbHaR 6blcTpo
Ta B CHCTeMe ~eHTpa Mace . 0Ka3allOCb, 4TO B ~eHTpallbHO~ 06naCTH 
aaBHCHMOCTb HeHHBapHaHTHOro AH~epeH~HallbHoro ce4eHHR o6paaoea
HHR aAPOHOB OT E .L YAOBlleTBOPHTell bHO OnHCbiBaeTCR ¢oPMY110~: 

1 da 
dE 2 = A . exp f -(E ..l - M) / T J ' /1/ 

"E* 

rAe T - napaMeTp , cna6o 3aBHCR~H~ OT THna 4aCTH~ 11 pe30HaHcoe, 
npH611H3H TellbHO paaH~~ T Q 120- 130 H3B. 

B pa6oTax 16·1 1 6~110 noKa3aHo, 4TO TaKo~ *e xapaKTep 3aal1cl1-
MOCTH OT E.L Ha61l~AaeTCR H AflA (m17) ·cHCTe M, o6pa30BaHH~X B 
nHOH-HYK110HH~X B3aHMOAeHCTBHRX np11 p = 40 r3B/c, rAe 3Ha4eHHe 
napaMeTpa T CJ1a6o 3aBHCHT OT 3apRAa H 3~eKTHBHO~ MaCCbl CHCTe-
Mbl. 

B AaHHO~ pa6oTe cyMMHP~TCR peaynbTaT~, nony4eHH~e np11 H3y-
4eHHH CBO~CTB MHOrOnHOHH~X CHCTeM, 06pa30BaHH~X 8 11-p- H 
B3aHMOAe~CTBHRX np11 p = 40 r3B/c, H 06CY*AaeTCR aonpoc 0 
4HHaX nORBlleHHR YHHBepcallbHO~ 3aBHCHMOCTH /1/. 

11 n -
np11-

3KcnepHMeHTallbH~~ MaTep11a11 6~11 nony4eH c noMO~b~ ABYXMeTpo
BOH nponaHOBO~ ny3blpbKOBO~ KaMepbl nB3 OHRH, o6ny4eHHO~ 17- -Me-
30HaMH Ha ycKopHTene H<I>B3. OcHOBHble MeTOAH4eCKI1e oco6eHHOCTH 
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3KCnep~MeHTa ~3J10~eH~ B pa6oTax 18-l0 ' . 0TMeTHM , 4TO BCe BTO
p~4H~e 3apR~eHH~e 4aCT~~~. 3a HCKJ1~4eH~eM npOTOHOB B ~HTepeane 
1-!MnynbCOB 0,15 r3B/c _s PJlaii. 'S_ 0,7 r3B/c, C4~Tan~Cb n~oHaM~. B 
3TOM CJ1y4ae np~MeCb He~AeHT~cl)H~HPOBaHH~X npOTOHOB cpeA~ BTO
p~4H~X nonolK~TenbH~x 4aCT~~ cocTaenFteT "' 15%, a np~Mecb K .!: -
Me3oHoe ~ ~ ±_ r~nepoHoe He npee~waeT ( 4-5 )% 19 • 101 . 

AnR aHan~3a 6~no OTo6paHo np~MepHo 17000 n-p- ~ 6000 n-n
HeynpyrHX B3a~MOAe~CTB~~. 

2. XapaKTep~cT~K~ MHOron~OHH~x c~cTeM, o6pa3oeaHH~x 
B TT p- ~ TT n-e3a~MOAe~CTB~RX np~ P = 40 r3B/c 

H3y4anocb noseAeH~e MHOron~OHH~x c~cTeM, o6pa3oeaHH~x e HH
Kn~3~BH~x peaK~~RX cneAY~~x T~noe: 

"- p .. (m ") +X , 121 

" n ... (m n) + X , 131 

rAe m - 4HCJ10 n~OHOB B C~CTeMe (m = 1 ,2,3,4). 
HccneAosancR eonpoc o 3ae~c~MOCT~ nonepe4Horo ~Mnynbca 

(m 1,.) -c~CTeM OT 3aPRAa C~CTeM~ (Q) , 3~eKT~BHO~ Mace~ ~ m , a 
TaKlKe OT THna M~WeH~ (p,n). 

AnR ~nn~cTpa~~~ Ha p~c. 1 noKa3aHa 3ae~c~MOCTb cpeAHero no
nepe4Horo ~Mnynbca (2-;;y-::wTeM oT 3~eKT~BHO~ MaCCbl np~ pa3-
Hb1X 3aPRAaX CHCT eM~. B~AHO, 4TO cpeAH~i1 nonepe4H~i1 HMnynbC 
pacTeT C POCTOM 3~eKTHBHOi1 Mace~ CHCTeM~ ~ B npeAenax 3KCne
p~MeHTanbHbiX OW~fiOK He 3aBHCIH OT 3apRAa. 3AeCb 1-1 Aanee Ha 
rpacl)HKaX npHBeAeH~ TOnbKO 0TAel1bH~e xapaKTepH~e CTaTHCTH4eCK~e 
OWHfiKH. TaKaR we KapTHHa HafiniOAaeTCFI H AJ1Ft Tpex- 1-1 4eTblpexnH
OHH~X C~CTeM. 

3ae~c~MOCTb cpeAHero nonepe4Horo HMnynbca <P , > OT 3~eK
T~BHoi1 Mace~ AnR AByx-, Tpex- ~ 4eT~pexn~OHH~x CHcTeM, o6pa3o
eaHH~x B n-p-B3a~MOAei1CT BHFIX npH P = 40 r3B/c C n~fi~M 3apR
AOM, npeACTasneHa Ha p~c. 2. 3AeCb ~e noKa3aHo 3Ha4eHHe cpeA
Hero nonepe4Horo ~Mnynbca AnR rr -Me30HOB. B o6nacTH 3cl)cl)eKTHB
HbiX MaCC MeHbWe 2, 5 r3B nonepe4H~i1 HMnynbC (2 n )-c~CTeM HeCKOnb
KO fiOnbWe, 4eM Tpex- ~ 4eT~peXnHOHH~X. np~ fiOnbW~X MaCCaX, 803-
MOlKHO, CHTya~HR MeHFteTCFt, HO 3KCnepHMeHTaJ1bH~e OW~fiKH He no-
3BOnRIOT CAellaT b OnpeAeJleHH~X B~BOAOB * . 

* 3aBHCHMOCTb <P .1. > OT m ~C4e3aeT np~-1 ~CnOJ1b30BaHI-1~ nepe-
• M 16 1 MeHHOI-1 CB = M ~¢4>- m ·M n • 

2 

P~c. 1. 3ae~c~MOCTb cpeA
Hero nonepe4HOro HMnynbca 
OT 3~eKT~BHO~ Mace~ AnR 
~TT) -c~CTeM npH pa3H~X 
3aPRAaX. 
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nonepe4H~~ ~Mnynbc (mm-c~cTeM cna6o 3ae~c~T OT T~na M~eH~ 

(p, n). Ha p~c. 3 AN't np~Mepa noKa3aHa 3aB~C~MOCTb <P .1. > OT 3cl)
cl)eKT~BHO~ Mace~ A11R AByxn~OHH~X C~CTeM, o6pa30BaHH~X B rr-p- H 
"-n -e3a~MOAe~CTB~Rx. 

P~c. 2 . 3aeHCHMOCTb cpeAHe
ro nonepe4HOro HMnynbca OT 
3~eKTHBH0~ MaCC~ AJlR (mn ) 
CHCTeM . 
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P1-1c. 3. 3ae!-1CI-1MOCTb <P.l.. '> 

OT 3~~eKTI-1BHOH Mace~ 

(2rr) -CI-1CTeM, 06pa30BaHH~X 
e 11-p - ..., "-n -e3ai-1MOAeH
CTBI-1RX. 

Ta1<1-1M o6pasoM, cpeAHI-1H nonepe4H~H ~-tMnynbc MHOronHOHH~x c...,
CTeM pacTeT C yeenH4eH!-1eM 3~~eKTHBHOH Mace~ , cna6o 3aB!-1CI-1T OT 
41-1CJla 4aCTH~ B CHCTeMe H B npeAellaX 3Kcnepi-1MeHTanbH~X OWI-1601< 
He sae!-1CHT OT 3aPRAa ..., Tl-1na MI-1WeHH. CneAyeT saMeTHTb, 4TO TaKoH 
~e xapaKTep 3aBHCI-1MOCTH nonepe4HOrO 1-1MnynbCa OT 3~eKTI-1BHOH 
Mace~ Ha6niOAaeTCR..., AJlR /l+p.--nap np!-1 M3¢~P. + f.L-) ~ 10 r3B, o6-
pasoeaHH~X B rr-N 1-1 pN -esa~-tMOAeHCTBHRX B WHPOKOM I-1HTepeane 
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P1-1c. 4. PacnpeAeneHI-1e "-Me30HOB "' (2rr ) - cHCTeM no Y*. 

3Heprl-11-1 I 
111 • 113BeCTHO, 4TO o6pa30BaHI-1e p. +11 - -nap npOI-1CXOAI-1T B 

OCHOBHOM 3a C4eT MexaHI-13Ma Apenna-~Ha / 12 . no3T0MY nOA06Hoe no
BeAeHI-1e /l +p. --nap 1-1 (m rr) -clo1CTeM B 3aBI-1CI-1MOCTI-1 OT 1-1X nonepe4HO
ro I-1Mnynbca nPeACTaenReT I-1HTepec ..., Tpe6yeT AOnonHI-1TenbHoro aHa
nl-13a. PacnpeAeneH!-1e MHOrOni-10HH~X CI-1CTeM no npoAOnbHOH 6~cTpOTe 
3aBI-1CI-1T oT 41-1Cna n!-10HOB e CI-1CTeMe. Ha p1-1c. 4 npeACTaeneH~ pac
npeAeneHI-1R rr - Me30HOB 1-1 (2rr )-c!-1CTeM no Y *. CneKTP AJ1R n!-10HOB 
sHa41-1TenbHO w1-1pe ( - 3, 1 < Y* < 3, 9) , 4eM AJlR (2rr )-c~-tCTeM 
( - 2,1<Y*< 2,5), T. e. C- yeen~-t4eH~-teM 41-1CJla 4aCTI-1~ B CI-1CTeMe I-1X 
pacnpeAeneHI-1R no npoAOilbHOH 6~cTpoTe cy~a~TcR. AHanori-14HaR Kap
T~-tHa Ha6n~AaeTCR AJlR (3rr) - 1-1 (4rr) -c~-tCTeM. no3TOMy nPI-1 m = 
= 2,3,4 6onbwaR 4aCTb (mrr)-c~-tcTeM nonaAaeT e o6naCTb I Y*I<l, 
4TO AnR nlo10HOB np~-tMepHO COOTBeTCTByeT ~eHTpanbHOH o6naCTI-1.-

AHanori-14H~e pe3ynbTaT~ nony4eH~ "' pnR nonyi-1HKn~3HBH~x peat<
~HH B rr- p- 1-1 rr- n -e3aHMOAeHCTBI-1RX I ? 

3. Bni-1RHHe po~AeHI-1R pesoHaHcoe Ha ceoHCTBa (m" ) - cHcTeM 

Kat< y~e OTMe4aJlOCb, npH B~COKI-1X 3Hepri-1RX pO~AaeTCR MHOrO pe-
30HaHCOB, n03TOMy HHTepeCHO I-1CCneAOBaTb HX B1li-1RHI-1e Ha CBoHCTBa 
(m") -cHcTeM. B 3TOM pasAene M~ paccMOTPI-1M, Kat< po~AeHI-1e peso
HaHcoe OTpa~aeTCR Ha pacnpeAeJleHHH AByXnHOHH~X CHCTeM no none
pe4HOH 3Hepri-1H. C 3TCH ~enb~ 6~n1-1 MOAenHpoeaH~ pacnaA~ peSOHaH
coe: 

P o _."+"- ..., K •(892) -• K 0 11, 

pacnpeAeneH!-1e KOTOP~X 3aAaBanOCb B CJleAy~~eM BI-1Ae: 

H 

dN 

dP 2 
.l. 

2 
~ A . exp ( -B P ) 

..).. 

rlN -= C, 
dY* 

P _{ s 1,5 < r3B/c)
2 

IY Tl ~ 1 ' 

/4/ 

/51 

!61 

-2 
r~e A "' C- HOPMHPOB04H~e t<03<1><!>H~I-1eHT~ ..., B = 3, 20+0. 02/r3B/c/ . 
Oul1-16t<a napaMeTpa B- CTaTHCTH4eCKaR ..., noKa3~eaeT T04HOCTb, c 
t<OTopo~ 3aAaeanocb pacnpeAeneHHe 3THX pesoHaHcoe no Pi *. 3TI-1 
xapaKTepHCTHKI-1 pacnpeAeneHHH pesoHaHcoe p0 

"' K * np!-1MepHO cooT-

* 6~no MOAen...,poeaHO ot<ono 10000 pacnaAOB p0 /I-111H K *I . 
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BeTCTBYIOT AaHHbiM, nony4eHHbiM B n + p- B3aHMC>Aei1CTBI-1flX n pl-1 p = 
16 f3B/c / !3/ . PacnpeAeneHHe no MaccaM pe3oHaHcoa 3aAaaanoc b 

B BHAe pellf!THBHCTCKOi1 ~YHK~I-11-1 6pei1Ta-BHrHepa: 
2 M [ ' 

fiR(M) = ~ 0 

Q (M 2-M~ 2 + Mgr2 
171 

' 2f + 1 r = r 0 (q / q 0) (M0 / M) I 

rAe AllH P
0 - Me3oHa Mo= 770 M3B 1 f'o = 155 M3B V1 f = 1; Allfl 

K* - M 0 = 892 M3B, 1' 0 = 49,5 M3B H f= 1 , q- HMnynbc pacnaA
Horo rr -Me30Ha B CHCTeMe nOKOH pe30HaHca; q

0 
eCTb q np~-1 M= Mo . 

npH HOAellHPOBaHHI-1 npeAnonarallOCb 1 4TO pe30HaHCbl PO>KAaiOTCH He no -
11HPV130BaHHbiMH. 

Ha PHC. 5 noKa3aHo pacnpeAeneHHe no KBaApaTy nonepe4HOr o HM
nynbca p 0 -Me30HOB, TT -Me30HOB H (2rr) -cHCTeM, 06pa30BaHHbiX OT 
pacnaAOB pa3HbiX p 0 -Me3oHoa. KaK B11AHO , pacnpeAeneHHe rr -Me3o 
HOB HeB03MOlKHO OnHCaTb OAHHM napaMeTpOM HaKilOHa. AJ1H OnHCaHHH 
3TOrO CneKTpa Tpe6yiOTCfl ABe 3KCnOHeHTbl: 

4 
i 

z:~n..,,, 

6 

dN 

dP 2 
l 

( 2 2 = A 1 • exp -B 1P.l ) + A
2 

• exp (-B
2

P .l) / 8/ 

rl 

lb 

b"" 
AAc.o.t:t. 

A All 

x'f 
• rf 
ll (i f') 

m'' • ""'"t. 64" 
...... b 

c/ 

•. 0 

··~ . 
·~·. . ·~)( .. . . . 

•• ·J( .. JC 

66
t/'6o 

l>o.o"~"l> 

""?" 

... 
··t. . .. ... .. 

• f •• ·., 

~ ~ 
o o s ~.o 

P! . r,&'t "' 

P1-1c. 5. PacnpeAeneHHe 
p 0 -Me30 HOB, n -Me30 HOB 

1-1 (2rr) -cHcTeM 1 o6pa 3o aaw 
HbiX OT pacnaAOB pa3Hb1X 
Po no p 2 . 

rAe AI' A 2 , B 1 1-1 B 2 - cao60AHble napaMeTpbl. TaKaS'! >Ke KapTHHa Ha -
6niOAaeTCH AJ1H K" - 1-1 n -Me30HOB 1 o6pa3oaaHHbiX OT pacnaAOB K *. 
nony4eHHble nocne annpoKCHMa~HH AaHHblx 3Ha4eHHH napaMeTpoa Bt H 
B2 npeACTaaneHbl a Ta6n. 1 . PacnpeAeneHHe ABYXnHOHHbiX cHcTeM, 

o6pa3oaaHHbiX oT pacnaAOB pa3HbiX p 0
, no P}, YAOB11eTBOPHTellbHO 

OnHCbiBaeTCH OAHHM napaMeTpOM HaKilOHa B , 3Ha4eHHe KOTOporo 
B = 2 , 58_:0, 02. 

Ta6111-1~a 

Be!1H4V1Hbl napaMeTpa B AllH peaoHaHcoa (p 0 , K *) 

H HX npOAYKTOB pacnaAa 

Tun qacrmw BI II Uz ( I'3H/ c)- 2 2 
): /CT.CD. 

fo 3 ,20 .t 0 ,02 25/40 

c;- l','r ·24,4 i ' ·' .Jl_po ·'2 = 4, 67 !. 0, 04 45/40 

(2fi) or pacna.non 
2 , 58 .!; 0 ,0:! 12/ 40 pa3truX __po 

k + (892) 3 ,20 !. 0 ,02 26/10 

JLI(. .. [ :1r=II ,4 :!. 0 ,9 

~ 2 = 6 ,10 !. 0 , 12 43/10 

0 e·· a,eo .t o.oo 
KK. .l 2 = 1 , :JO .!. O,I? :>8/10 

Aanee V~ccneAOBanacb 3aBHCI1MOCTb HeHHBapHaHTHoro AH~~peH~H
anbHoro ce4eHHfl OT E ..L All~'~ p0 

11 K *-pe3oHaHcoa, Hx npOAYKTOB 
pacnaAa H (2rr)-cHCTeM, 06pa30BaHHbiX OT pacnaAOB pa3Hb1X p0 /CM . 
PHC. 6 H 7/. 3TH cneKTpbl annpOKCHMHpOBallHCb ¢oPMY110i1 /1/. nony-
4eHHble 3Ha4eHHfl napaMeTpa T npeAcTaaneHbl a Ta6n. 2. BHAHO, 4TO 
pacnpeAeneHHe p 0 -Me30HOB YAOBileTaOpHTellbHO onHcblaaeTCfl ~opMy
noi1 /1/ c T = 154+1 H3B. 3To 03Ha4aeT, 4TO pO>KAeHHe p 0 - Me3o
HOB AOil>KHO nOBbiWaTb 3Ha4eHHe T AJ1H (rr+rr - ) -cHCTeM a o6nacTH 3~
~eKTHBHOi1 MaCCbl p 0

• 0AHaKO npH BbiCOKHX 3HeprHHX OTHOWeHHe 
4HC1la p 0 -Me30HOB K 06U4eMy 4HC11Y (n+ 17 -)-nap B 3TOM HHTepaane 
3¢$eKTHBHbiX MaCe He npeBbiWaeT 10%, H n03TOMy 3¢$eKT npaKTH4eCKH 

He npofiBilHeTcH 16 1 • CneAyeT OTMeTHTb, 4TO p 0 -Me30Hbl xopowo onH
CbiBaiOTCH o6eHMH ~opMynaMH / 1/ 1-1 /5/. EcnH 6bl AOMHHHpoaan npo
~ecc napHoro PO>KAe HHfl p0 -Me30HOB, TO 3Ha4eHV1e T 6blno 6bl e111e 
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PHc. 7. PacnpeAeneHH e K • 
Me3oHa H era npOAYKT0 8 pac 
naAa no E l - M . 

5onbwe , TaK KaK T = 179+1 H3B AnA (2n) - cHcreM, o6pa3o 8aHHbiX o r 
pacnaAOB pa3HbiX p 0 • -

PacnpeAe neHHe K~pe30HaHca no nonepe4HOH 3HeprHH nnoxo o n H
Cb18aercA !POPMyno.:i I 1 I npH (E .L - M) < 0, 1 r3B' 4TO C8A3aHO c Manoi1 
WHPHHOH 3TOrO pe30 HaHca. nHOHbl , o6pa308aHHble OT pacnaA08 p 0 H 

8 

it 

' 

j 

~ 

Ta6nHI.la 2 

3Ha4eHHA napaMerpa T AnA pe30HaHC08 ( p0
, K .. ) 

H HX npOAYKT08 pacnaAa 

'!'XII '18CTHJ.tN T I M3B/ 
z '"X/ CT,CB. 

..?0 I54 ± I 33/20 

3lf: I39 ± I 81/20 

( 2n) OT paSHWC .? 0 I79 ± l 36/20 
K~(892) I23 ± I 99/20 

'Jlk,. IOI ± I 329/20 

k:. II2 ± I 2!/20 

K * , He8 03MOlKHO onHcaTb OAHHM napaMe TpoM T. BenH4HHa T = 
= 112+ 1 tt3B AJ1A K 0 - Me30H08 o r pac naA08 K * 6nH3Ka K 3Ha4eHHIO 
T 'l"cn ~ (K 0

) = 119i_4 H3B, nony4eHHOMY 8 n- p- 83aHMOAei1cT8HAX 
npH p = 40 r3B/c. no3 T0MY 803MOlKHO, 4TO o6pa308aHHe K 0 - Me3o
H08 npOHCXOAHT 8 OCH0 8 HOM 3a C4eT pacnaAOB K*-pe30HaHca, KaK H 
npeACKa3b18aeTCA 8 aAAHT H8HOH K8apK0 80H MOAenH ' 14 • 

TaKHM o6pa30M , pacnpeAeneHHe p 0 -Me3 0 HOB H (2n ) - cHCTeM, o6-
paao8aHHbiX or pacnaA08 pa3Hb1X p 0 

, YA08neT80PHTenbHO onHCb18aer
CA o6eHMH <PopMynaMH /1/ 1-1 /5/. Y8e nH4eHHe 3Ha4eHHA napaMe r pa 
T , C8A3 aH Horo c o6pa3oeaHHeM p0 -Me30H08 , 8 3KcnepHMeHrax 
npaKH 14eC KH He npOA8nJ'leT CR H3-3a ManOCTH 11 CHrHana" OT pe3 0HaH
ca. l-'I HTepeCHO OTMeTHTb, 4TO "pa3pyweHHe 11 KOppenAI,lHI-1 MelKAY nHO
HaMH or pac naAa p 0 - Me30H08 y eenH4H8aer 3Ha4eHHe T Ha 25 M3B 
/eM . Ta6n . 2, (277)-CHCTeMbiOT pa3HbiX p <> - Me30HOB/ . 

4. PacnpeAeneHHA (m~ -cHcTe M n o nonepe4Hoi1 3HeprHH 

B pa6orax ! 6 , ? / fiblno noKa3aHo, 4TO 3a8HCHMOCT b HeHH8apHaHTHO
ro AH~epeHI,lHanbHOrO Ce4eHHA OT nonepe4HOH 3HeprHH (ron ) - CHCTeM, 
06pa308aHHbiX 8 17- p- H n -n -eaaHMOAe HCTBHAX npH p = 40 r3B/c, 
YA08nereopHrenbHO onHCb18aercA <PopMyno.:i / 1/ , rAe T ~ 130 H3B . 
Hbl HCCneA08anH 3Ty 3a8HCHMOCTb AJ1A AByXnHOHHbiX CHCTeM 8 pa3Hb1X 
HHTepeanax no 3~eKTH8HOH Ma CCe. npH 3TOM 6panHCb TOnbKO Te 
(277) -cHCTeMbl, AnA KOTOpbiX KalKAbiH 11 -Me30 H YA08neT80PAn ycn08HRM: 

I Y* S2 H P < 1 r3B/ c, 
J_- 191 

4TO Anll A8yxnHOHHbiX CH CTeM npHMepHO c ooT 8eTCT8yer IY *I ~ 1 . 
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nony4eHH~e 3Ha4eHHA T npeACTaeneH~ B Ta6n. 3. BHAHO, 4TO 
HMeeTCA cna6aA 3aBHCHMOCTb T OT 3apRAa CHCTeM~, OCOQeHHO npH 
Maccax M'lqld.~ 0,65 r3B. JTO MOlKeT 6~Tb CBA3aHO C BnHAHHeM pe30-
HaHCOB w .. 77-l-77-77 ° H ry ... rr+rr-rr 0 • 0AHaKO, KaK y>Ke OTMe4anOC b B 
pa3Aene 3, 3TH 3~eKT~ Man~. 

10 

Ta6nH~a 3 

3Ha4eHHA napaMeTpa T AnA AByxnHOHH~x cHcTeM 

B pa3H~X HHTepeanax no 3$¢eKTHBHOH Macce 

~ (I'aB) Q 

0,28-{),45 +2 

0 

-2 

0,4~, 65 +2 

0 

-2 

0 ,6~ , 90 +2 

0 

-2 

0 ,9-! ,4 +2 

0 

-2 

!;4-2,5 +2 

0 

-2 

Q <rrn+> = +2 

Q<rr+Tr> =0 

qnnn =-2 

T (WaB) X7./cT.cB. 

13:>±,1 35/29 

II8±1 62/20 

128±1 33/29 

133z.1 33/28 

127z1 61/32 

132z1 33/27 

134z2 15/23 

130z i 40/27 

131±2 28/22 

130z2 40/19 

I25zi 70/20 

126z2 32/18 

!2~5 !0/IO 

II6±.2 33/!5 

126±.5 13/IO 

HHTepecHo nocMOTpeTb, HaCKOnbKO yHHsepcanbHOCTb onHcaHHA 
(mrr) - CHC TeM no nonepe4H0~ 3HeprHH OnpeAenAeTCA KOppenA~HAMH B 
o6pa3oBaHHH nHOHOB. C 3TOH ~enb~ 6~nH nocTpoeH~ cneKTP~ AByx
nHOHH~x CHCTeM C nHOHaMH H3 pa3H~X C06~THH. 

npH 3TOM fipanHCb nHOH~ H3 Onna CTH /9/, 4T06~ BnHAHHe 3aKOHOB 
COXpaHeHHA 3HeprHH-HMnynbca ~nO He 04eHb Cy~eCTBeHH~M . 04eBHA
HO, 4TO npH TaKOH npo~eAype AHHaMH4eCKHe KOppenR~HH Me>KAY 4aCTH
~aMH CHCTeM~ Cy~eCTBeHHO pa3pywa~TCA , 4TO AOn>KHO npH BeCYH K yee
nH4eHHIO T I eM. pa3Aen 3/. 3Ha4eHHA napaMeTpa T AJlA TaKHX cHc
TeM npeACTaeneHN e Ta6n. 4. KaK cneAyeT H3 3To~ Ta6nH~~ . eenH4H 
Ha T cna6o 3aBHCHT OT 3aPRAa H 3~¢eKTHBHOH Mace~ CHCTe~. 3Ha-
4eHHe 3TOro napaMeTpa MeH bwe AnA peanbH~X (2rr) -cHcTeM , 4eM AJlA 

Ta6nH~a 4 
3Ha4eHHR napaMeTpa T AnA (2rrl - cHcTeM, 

nony4eHH~x c noMO~b~ MOAenHpoeaHHA 

IJa@ (l'aB) Q T ( l.bD) X~/CT .CB. 

0,28-{),45 +2 137z1 31/33 

0 I36±.I 54/40 

-2 134z1 35/35 

0 , 45~ .65 +2 14~1 42/32 
0 I36.:t.I 20/20 

-2 136..!:.1 60/32 

0 , 65~.90 +2 I40.:t.I 45/29 
0 14~1 31/20 

-2 135.:t.1 51/29 

0,9-1,4 +2 136z2 42/23 

0 !37~:.2 78/20 

-2 I85.:t.2 46/20 

1,4-2,5 +2 l3ilz.2 43/!5 
0 128.t.2 68/20 

- 2 I32.:t.2 40/14 
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MOAen~pOBaHH~X, T.e. HapyWeH~e KOppenRU~~ Me~AY 4aCT~UaM~ C~CTe

M~ np~BOA~T K yeen~4eH~~ napaMeTpa T /eM. Ta6n. 3 ~ 4/. T~KaR 
~e KapT~Ha Ha6n~AaeTCR ~ AnR Tpexn~OHH~X C~CTeM. -

TaK~M o6pa3oM, 3ae~c~MOCTb He~Heap~aHTHoro A~$¢epeHu~anbHOro 
Ce4eH~R OT nonepe4HO~ 3Hepr~~ KaK AnA peanbH~X, TaK ~ AnR MOAe
n~poeaHH~X (m17) -c~cTeM YAOBneTeop~TenbHO on~c~eaeTCR npocTO~ 
3KCnOHeHU~anbHO~ 3aB~C~MOCTb~ /1/ . 3TO CBO~CTBO MHOrOn~OHH~X 
C~CTeM B OCHOBHOM o6ycnoeneHO XapaKTepOM 0AH04aCT~4H~X ~HKn~3~B
H~X cneKTPOB 17 -Me30HOB. 

HHTepecH~M RBnReTCR eonpoc - KaK ~e 3Ha4eH~e T 3ae~c~T OT 
3Hepr~~ B3a~MOAe~CTBY~~X 4aCT~U. ~aHH~e, npeACTaeneHH~e B 3TO~ 
pa6oTe ~ nony4eHH~e 9 11 +p -e3a~M0Ae~CTBI1~ np~ p = 16 r3B/c, He 
n03BOnR~T CAenaTb onpeAeneHH~X B~BOAOB OTHOC~TenbHO 3TO~ 3ae~c~
MOCT~. no3TOMy ea~Ho noCMOT peT b noeeAeHI1e napaMeTpa T nJ)I1 APY
r~x 3Hepri1RX. 

5. 3aKn~4eH~;~e 

B pe3ynbTaTe ~3y4eH~R xapaKTep~;~cT~K MHOron~OHH~x c11cTeM, o6-
pa3oeaHH~x B nl1oH-HyKnOHH~X COYAapeH~RX nJ)I1 p = 40 r3B/c, nony-
4eH~ cneAYIOl'll1e pe3ynbTaT~: 

1. nonepe4H~~ ~MnynbC (mn)-c~CTeM pacTeT C yeen~4eHI1eM 3$¢eK
T~BHO~ Mace~, Cna6o 3aB~CI1T OT 411Cna 4aCT~U B C~CTeMe 11 9 npeAe
nax ow~6oK He 3ae~c~T OT 3aPRAa ~ nma M~WeH~ (p, n) . 

2. PacnpeAeneH~R p 0 -Me3oHoe ~ (217) -c~cTeM, o6pa30BaHH~X OT 
pacnaAOB pa3H~x p 0 , YAOBneTBOpi1TenbHO on~c~ea~TCR o6e~M~ ¢opMy
naM~ /1/ 11 / 5/. Yeen~t.~eH~e 3Ha4eHI1R napaMeTpa T AnR ecex (17+17- )
c~cTeM e o6nacT~ M(p

0
) , CBR3aHHOe c po~AeH~eM 3TOro pe3oHaHca, 

B 3KCnep~MeHTaX npaKT~4eCK~ He npORBnReTCR, TaK KaK OTHOWeH~e 
"c~rHana" OT p ° K ¢>oHy He npee~waeT 10%. 

3. 3aBI-IC~MOCTb He~Heapl1aHTHOrO A~¢>¢>epeHu~anbHOrO Ce4eH~R OT 
nonepe4HO~ 3Hepr~~ KaK AnR peanbH~x. TaK ~ AnR MOAen~poeaHH~X 
(m17) -CI1CTeM YAOBneTBOP~TenbHO On~c~eaeTCR exp( -(E .l. - M)/ T). no-
3TOMy 3TO CBOHCTBO MHOrOn~OHH~X CI-ICTeM B OCHOBHOM o6ycnoeneHO 
xapaKTepoM OAH04aCT~4H~X 11HKn~311BH~X cneKTpoe ni10HOB. HapyweH~e 

KOppenRU~11 Me~AY 4aCT~UaM~ C~CTeM~ np~BOA~T K yeen111.1eH~~ 3Ha4e
HI1R T . 
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