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1 . BBE,L:IEH~1E 

noHCK Y3KHX AH6apHOHH~X pe30HaHCOB HMeeT npHH~HnHanbHOe 3Ha-
4eHHe Anfl noATBep>KAeHHfl rHnoTe3bl o CYl!leCTBOBaHHH MynbTHKBapKo
B~x COCTOfiHHA. 06Hapy~eHHe TaKHX COCTORHHA TaKme OKameT BnHR
HHe Ha noHHMaHHe MexaHH3Ma KYMYnRTHBHoro 3~~eKTa III, rAe OHH Mo
ryT KOCBeHHO npORBnfiTbCR B noBeAeHHH CTpyKTYPH~X ~yHK~HA BTOpH4-
HblX 4aCTH~, pOmAeHHbiX B rny60KOHeynpyrHX fiAePHbiX B3aHMOAeACTBH
RX. B HaC TORl!lee BpeMR WHPOKO o6cymAaiOTCR B03MO~Hble KaHAHAaTbl Ha 
AH6apHOHH~e COCTORHHR CO CTpaHHOCTbiO S = 0 B CHCTeMe ABYX HyKno
HOB c MaccaMH 2140 ::; M NN::; 2450 M3B H WHpHHaMH /50-200/ M3B H 
CO CTpaHHOCTbiO S =-1 B CHCTeMe A-rHnepOH - HyKnOH C MaccaMH 
2120 ::; MAP '5_ 2360 H wHpHHaMH /3-60/ M3B. 

0630P 3KcnepHMeHTanbHoA H Te~eTH4ecKo~ CHTya~HH no A-HyKnoH 
CHCTeMaM nOAP06Ho npeACTaBneH B 21. M~ OCTaHOBHMCfl Ha ~~6apHOHaX 
CO CTpaHHOCTbiO S = 0. 3KcnepHMeHTanbHble AaHHble no 3TOA npo6neMe 
6blnH nony4eHbl npH HccneAOBaHHH NN- paccefiHHfl 13-7 I, ~oTopacl!lenne
HHR AeATpoHa 18 -IOI, nHoH-Ae~TpOHHblX B3aHMOAeAcTBHA I I 1- 131. HMe
IOTCfl TaKme 3KcnepHMeHTanbH~e AaHHble no 11 HH3Konemal!lHM11 pe3oHaH-
r .::liM nnnVUPI-.a~a..IP UPTr\niALI'r\IA M\1-,LinL Ll'f"''oOI IV Ll' '"'II. .. Or\ ,niA ,,,... r nr. Mr'\n ,..., ""'" 

B3a~MOAe~CTBHA renH~=4 -~ n~;;~~~~~-~~H··-p;;: =· .S ... 6 .. r;Bf~/"i4< ... 
"--Me3oHoB c RAPaMH yrnepoAa nPH PJ7 = 5 f3B/c /151 H nornOllleHHIO 
"+-Me30HOB RAPaMH ~peoHa npH T

17 
= bO M3B 1161. B 3THX pal5oTax 

nony4eH~ yKa3aHHR Ha CYl!leCTBOBaHHe Y3KHX AHnpOTOHH~X COCTOAHHA 
c MaccaMH: M 1 = 2035 + 15 M3B/141, M 2 = 2137 + 15 M3BII41, M,3= 
= 1961.:!:. 2 M3BIISI, M-4 = 2016.:!:. 3 M3B 11 51, M~= 2025.:!:. 3 M3B!l61 
H COOTBeTCTBYJOI!IHMH WHPHHaMH: r 1 = 30 + 23 M3B, r2 = 59+20 M3B, 
r 3 = 11 .:!:_4 M3B, I4= 30.:!:. 14 M3B; r~::;5 M3B. -

HeAaBHO nOABHnacb pa6oTa ll 71, B~nonHeHHaR MeTOAHKOA BOAOPOA
HO~ ny3~PbKOBOA KaMep~, B KOTOPOA npH HCcneAOBaHHH pa3nH4H~X 
peaK~H~ HeATpoH-npOTOHH~X B3aHMOAeACTBHA npH 3HeprHRX HeATpOHOB 
/1- 5/ f3B B cneKTpax 3QQeKTHBH~X Mace ABYX npOTOHOB Ha6nJOAanHCb 
Y3KHe oco6eHHOCTH c MaccaMH /1936 + 2/ M3B H /1962 + 31 M3B H wH
PHHaMH, He npeBblWaiOl!lHMH 10 M3B. H3-AaHHbiX 114-171 cneAyeT, 4TO cy
l!leCTByiOT, no-BHAHMOMy, TonbKO 4eTblpe KaHAHAaTa B y3KHe AH6apHoH
H~e COCTOAHHR C MaCCaMH B o6naCTH /1,93; 1 ,96; 2,03; 2,14/ f3B. 

Cyl!leCTBoBaHHe AH6apHOHH~x pe3oHaHcos npeACKa3biBaeTCfl pa3nH4H~
MH MOAenfiMH: Mynb THKBapKOBbiX 06'beAHHeHHA /18-221, COeAHHeHHbiX 
CTPYH 1 23 •241, B036YmAeHHfl POTa~HOHHbiX CTeneHeA CBo60A~ ABYXHy
KnOHHOA CHCTeM~I25I, OnHCaHHfl 3KCnepHMeHTanbH~X AaHH~X no nHoH
Ae~TPOHH~M pacceRHHfiM B o6nacTH HH3KHX 3HeprHH 1261, 6onee nOAP06-
HYIO HH~OpMa~HIO 0630PHOrO THna MO~HO HaATH B 1211. 

© 06'be,!l.HHeHHbiH t~T.· l!,[J.epHbiX H::j\·mtHHH Jly6Ha, 1984, 
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2. METOA~1KA 

HccneAoBaHHe npoBOAHnocb c noMomb~ 2-MeTpoao~ nponaHoao~ Ka
Mep~ nB3 o~n~. Hcnonb30BanHCb AaHH~e. HaKonneHH~e Me*AYHapOAH~M 

COTPYAHH4eCTBOM Ha neHTaX CYMMapH~X pe3ynbTaTOB AnR B3aHMOAe~cT
BH~ rr--Me30HOB C RAPaMH yrnepOAa npH 40 r3B/c H npOTOHOB, Ae~Tpo
HOB, RAep renHR-4 H yrnepOAa C yrnepOAOM npH 4,2 f3B/c Ha HyKnOH 
ny4Koaoro RAPa. Bcero 6binO npoaHanH3HpoaaHo -17 Tbtc. rr 12 C -a3a
HMOAe~cTBH~ H -10 TbiC. A 12 C -a3aHMOAe~CTBH~. 

,llnR nOHCKa y3KHX AHnpOTOHH~X pe3oHaHCOB He06XOAHMO 
HMeTb a~coKoe pa3peweHHe no 3~~eKTHBHO~ Macce. EcnH 
HCCneAOBaHHe cneKTPOB 3~$eKTHBH~X MaCe MeTOAHKO~ nponaHOBO~ Ka
Mepbt npOBOAHTb AnR npOTOHOB B HHTepaane HMnynbCOB 500 2: pp 2:200 M3B/c, 
TO pa3peWeHHe no 3~~eKTHBHO~ Macce ABYX H Tpex npOTOHOB COCTaBHT 
HeCKOnbKO M3B. 3TO CBR3aHO C TeM, 4TO npOTOHbl H3 3TOrO HHTepaana 
HMnynbCOB HMe~T npo6erH B nponaHe 1< R <25 CM, T.e. npaKTH4e-
CKH ace ocTaHaanHBa~TCR a o6beMe KaMep~. To4HOCTb H3MepeHHR HM
nynbcoa no npo6ery AnR TaKHX npoTOHOB ~PIp ~2%, a npocTpaHcT
aeHHbt~ yron onpeAenReTCR C T04HOCTb~ -0,5 °. 3KcnepHMeHTanbHOe 
pa3peweHHe no 3~~eKTHBHO~ Macce ABYX npOTOHOB AnR HHTepaanoB 
MPP < 1912 M3B, /1912 :S M P :S 1937/ M3B H MPP 2: 1937 M3B oKa-
3anocb paaH~M /1,5; 2,6; !,8/ M3B COOTBeTCTBeHHO. 

3. 3KCnEPHMEHTAnbHWE PE3YnbTATW 

Ha pHc. 1 npHBeAeHo pacnpeAeneHHe no 3~~eKTHBHO~ Macce ABYX 
npoToHoa, nony4eHHoe AnR B3aHMOAe~cTaH~ rr, p, d, 4He, C c yr
nePOAOM C o6pa30BaHHeM ABYX H fionee npOTOHOB npH HMnynbce 
500 ::::_ P P ::::_ 200 ~bB/ c. BenH4HHa Q = M PP -2m P cooTBeTcTayeT cao-
60AHO~ pacnaAHO~ 3HeprHH. B pacnpeAeneHHe p~c.1 BXOART 3755 
KoM6HHa~H~ oT rr-C-a3aHMOAe~cTBH~ H 5944 KOM6HHa~H~ AnR AC-cTonK
HoBeHH~. QopM~ pacnpeAeneHH~ no aenH4HHe Q AnR ABYX Knaccoa co-
6~THH oKa3anHcb noAo6H~MH. War no aenH4HHe Q paaeH 5 M3B. 

PacnpeAeneHHe annpoKcHMHpoaanocb Ha6opoM Tpex 6pe~T-BHrHepoa
CKHX <IJOpM 

MRrR M 
BW = ------------- /1/ 

(M 2 _ M 2) 2 + M 2 r 2 
R R R 

rAe MR' r R - Macca H nonHaR WHPHHa pe3oHaHca' M - TeKymee 3Ha4e
HHe Macc~,H ~OHOB~M pacnpeAeneHHeM, KOTopoe nony4Hnocb nepe6op
KO~ npOTOHOB H3 pa3H~X co6~TH~. 6pe~T-BHrHepOBCKHe ~OPM~ YMHO*a
nHCb Ha ~OH AnR y4eTa BnHRHHR ~a30BOrO OfibeMa. nepa~e ABa HHTep
aana no aenH4HHe Q He Hcnonb3oaanHcb AnR annpoKcHMa~HH. B 3TO~ 
ofinaCTH cymecTBeHHO BnHRHHe B3aHMOAe~CTBHR B KOHe4HOM COCTORHHH, 
KOTOpoe HaMH He Y4HT~aanoCb B ~OHOBOM pacnpeAeneHHH. Ha PHC.1 
cnnOWHO~ nHHHe~ noKa3aH pe3ynbTaT annpOKCHMa~HH, WTPHXOBO~ -

2 

·~ 

600.-.--.-.--.--.--.--.-,--. 300 .--.------.-~--.------,------.--.-----.---. 

N N 
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0 I J. I J~ L I I - CJl-j OL_L_~~-L~--~~~~ 
0 ~ 1~ 2H ~00 

Q/M3B/ 

PHc.l. PaciTpe~eneHHe ITO 3~~eK

THBHOH Macce ~BYX ITpOTOHOB C HM
ITyn&CaMH 500 > P > 200 M3B/c, 

PHc.2. PaciTpe~eneHue ITO 3~eK
THBHOH MaCce Tpex ITPOTOHOB 

Q=Mpp -2mp. 
- p -

C HMITyn&CaMH 600> p >200 M3B/ C, 
- p-

Q = M PPP - 3m P • 

rr- ~ 
.1. u.>..J.J.L¥U. ... a 

napaMeTpbl ITpe!J;ITOnaraeMbiX pe30HaHCOB B ABYXITpOTOHIIOH 
CHc TeMe, x 2 I N = I , 2 • 

Rl Rz R3 ~OH 

M /M3B/ 1926.:':_1 ,4 1964+3,6 2026_:~:_6 ,6 

r /M3B/ II ,0.:':_1, 9 32,4_:~:_3,2 31 '9.:':_5, 2 

a /%/ 3,3.:':_0,5 9,0.:':_1 ,o 4,0.:':_0,9 83,7.:':_0,7 

BKnaA ~oHa lx 21N= 1,2/. B Ta6nH~e npeAcTaaneHbt noAo6paHH~e ae
m14HH~ M R, r R AnR npeAnonaraeM~X pe30HaHCOB H HX OTHOCHTenb
Hbte BKnaAbt a • 

Ha p11c.2 npeACTaBneH cneKTP 3~~eKTHBH~X Mace Tpex npoTOHOB 
B TeX *e cofi~THRX. B pacnpeAeneHHe Ha pHc.2 BXOART 1528 KOMfiHHa
~H~ oT rr C-a3aHMOAe~CTBH~ H 3620 KoM6HHa~H~ AnR AC -cTonKHOBeHH~. 
War no aenH4HHe Q = M PPP -3m P paaeH 7, 5 M3B. B Ka4ecTae yKa3a-
HHR Ha 3<1l~eKT MO*HO paCCMaTPHBaTb Bbt6poc~ B pa~OHe /2,9072,95/ f3B. 
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3AKJll04EHJ.1'E 

CneAyeT OTMeT~Tb nepcneKT~BHOCTb no~CKa H HCCIIeAOBaH~H MHOro
npOTOHHbiX COCTOHH~H C nOMO~biO ny3biPbKOBbiX KaMep fiOI!bWOrO pa3Mepa 
C OTHOC~Tei!bHO BbiCOKOH TOPM03HOH cnoc06HOCTbiO AI!fl npOTOHOB. l.lene
C006pa3HO ~CnOI!b30BaHHe ny3blpbKOBbiX KaMep C pa6o4~M~ m~AKOCTHM~ 
B B~Ae nponaHa, CMeCeH BOAOPOAa C HeOHOM, nponaHa C ~peOHOM. 
~1cnonbaoeaH~e 6onee THmenbiX mHAKOCTeH, Hanp~Mep, KCeHoHa, yme 
He~enecoo6pa3HO ecneACTB~e aaMeTHoro YXYAWeH~H paapeweH~H no 
3~$eKTHBHOH Macce ~ B03MOmHbiX HCKameH~H ~a-aa nepepacceHHHH npo
TOHOB B THmenOM HApe. 

B HaCTOH~ee epeMH COTPYAHH4eCTBO no o6pa60TKe CH~MKOB C 2-
MeTPOBOH nponaHOBOH KaMepbl pacnonaraeT -1,5 MI!H.CHHMKOB, nony-
4eHHbiX np~ 3KCn03~~~fiX B ny4KaX npOTOHOB H nerK~X pei!HTHB~CTCKHX 
HAeP B ~HTepeane ~Mnyi!bCOB Ha HYKnOH CHapHAa /2-10/ r3B/c. nyTeM 
B~3yanbHOrO npOCMOTpa OKOIIO 1 MI!H. CH~MKOB MOmHO OTofipaTb He 
MeHee 100 TbiC. C06biT~H C 4HCI!OM npOTOHOB Dp ~ 2. 3KcnepHMeHTanb
Hafl o6pa60TKa TaKoro MaTep~ana no3BOII~T nOCTaB~Tb HCCI!eAOBaHHfl 
no npo6neMe Y3KHX HH3KOI!ema~HX MHOronpOTOHHbiX COCTOHHHH Ha KOnH-

4eCTBeHHYIO OCHOBy C peKOPAHbiM paapeweH~eM no 3<IJ<IJeKTHBHOH Macce. 

ABTOpbl C4HTaiOT CBOHM npHHTHbiM AOI!rOM Bblpa3HTb 6naroAaPHOCTb 
KOI!IIeKTHBY COTPYAHH4eCTBa no o6pa60TKe CH~MKOB C 2-MeTPOBOH npo
naHOBOH KaMepbl OIHll-1 aa noMO~b e nony4eH~H H o6pa6oTKe 3KcnepH
MeHTai!bHoro MaTepHana. AeTOPbl TaKl!<e 6naroAaPHbl A.~1.6anAHHy, 
n.A.AHAeHKO, J.1.A.HeaHOBCKO~, E.H.KnaAHH~KOH,' M.H.Conoebeay 
., ,; • ;-;. ~"'" uodKUI:$Y ;:sa noneaHble o6cymAeHHH H 3aMe4aHHH. 
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HET RH nPOBEROB B BAWEA BHBRHOTEKE? 

8bl MoJKere noJJyqHTb no noqre nepeqllcJJeHHble HlllKe KHHr'll, 

eCJJII OHH Be 6blJIII 38K838Hbl paHee. 
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3aKa3w Ha ynoMHHYTNe KHHrH MoryT 6NTb HanpasneH~ no anpecy: 
101000 MocKaa, rnaanoqTaMT, n/H 79 

W3naTenbCKHH OTnen 06~enHHeHHOrO HHCTHTYTa H~epHNX HCCne~uBaHHH 

TEMATHqECKHE KATErOPHH llYBnHKAUHA 

OB»E~KHEHHOrO HHCTHTYTA HAEPHYX 

HCCJIE~OBAHHA 

HH,IleKc TeMaTMKa 

1. 3KcnepHMeHTanbHaR $H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR $H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTaflbHaR HeHTPOHHaR $H3HKa 

4. TeopeTH4ecKaR $H3HKa HH3KHX 3HeprHH 

S. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

7. $H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. ABTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 

AaHHWX 

11. Bw4HCnHTenbHaA MaTeMaTHKa H TeXHHKa 

12. XKMHR 

13. TexHHKa $HSH4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHA TBePAWX Ten H *MAKOCTeH 
AAePHWMH MeTOAaMM 

. . 

15. 3KcnepHMeHTanbHaR $H3HKa RAepHwx peaK~HH 
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AraKHWHeB r.H., facnapRH A.n., KsaTaA3e P.A. 1-84-103 
noHCK Y3KHX oco6eHHOCTeH B cneKTpax ~eKTHBHYX Mace 
ABYX H Tpex npOTOHOB MeTOAHKOH 2-MeTpOBOH nponaHOBOH KaMepy 

npoBeAeH aHanH3 cneKTpoB ~eKTHBHYX Mace ABYX H Tpex npoTOHOB 80 B3aH
MOAeHCTBHRX w--Me30HOB npH 40 f38/c H nerKHX penRTHBHCTCKHX RAep npH 
4,2 f38/c Ha HYKnOH C RAPaMH yrnepOAa MeTOAHKOH nponaHOBOH ny3YPbKOBOH Ka
MepY. nony4eHY yKa3aHHR Ha c~eCTBOBaHHe Y3KHX oco6eHHOCTeH c WHPMHOH r
-/10-30/ H38 npH 3Ha4eHHRX ~eKTHBHYX Mace 1,93; 1,96 H 2,95 H3B. npeAna
raeTCR 3KCnepHMeHTanbHoe HCCneAOBaHHe HM3KOne*a~HX MHOronpoTOHHWX CHCTeM 
c pa3peweHHeM no ~eKTHBHOH Macce ~ S 5 H38 . 

Pa6oTa BWnonHeHa B fla6opaTOPHH BWCOKHX 3HeprHH 0H.A~1. 

Coo6•eHHe O&beAHHeHHOrO KHCTHTyTa KAePHWX HccneAOBBHHA. ~8Ha 1984 

nepeBOA O.C.BMHOrpaAQBOH 

Aqakishiev H.N., r~sparian A.P., Kvatadze R.A. 1-84-103 
Search for Narrow Properties in Effective Mass Spectra 
of Two and Three Protons Using the Technique of Two-Meter Propane Chamber 

Effective mass spectra of two and three protons are analysed in the 
int~ractions of .--mesons at 40 GeV/c and of light relativistic nucl!i at 
4.2 GeV/c per nucleon with carbon nuclei using the technique of the propane 
bubble chamber. The indications are obtained as to the existent! of narrow 
properties with r- /10-30/ MeV for 1.93; 1.96 and 2.95 foleY effective masses. 
The experimental investigation of low-lying multiproton systems with resolu
tion over effective mass Ml ~ 5 MeV is proposed. 

The investigation has been performed at the laboratory of High Ener
gies, JINR. 

eo..unication of the Joint Institute for Nuclear Research. Dubna 1984 


