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Cremytoruit KommeKTuB aBTopoB — coTpynunkoB [[UAD — yuacTBOBa Ha pasnuanbix STa-
max Cco3HaHusl DKCIePUMEHTAIbHBIX YCTAHOBOK W MTPOBENEHUS MCCIEIOBAHNINA:

/.B.baaun, B.H.Bamypun, A.A.Bacuaves, A.A.Bopobves, An.A.Bopobves, H.U.Boponaces,
B.JI.I'opwros, FO.C.I'pueopves, B.C./lyboepai, AU Uwwvun, C.M.Kozuwos, JI.H.Kydun,
E.M.-Maes, A.A.Mapros, B.U.Medsedes, B.B.Heawbun, FE.M.Opuwun, [.E.Ilempos,
JI.B.llempos, B.U.llopomos, ['.I'.Cemenuyr, FO.B.Cmupenun, I'.JI.Coxonos, B.B.Cyaunos,
H.A. Tumogees, B.A.Tpodumos, F).A.Yecmnos.

CocTaB yaacTHIKOB coBMecTHBIX skcrepumenToB B PSI (MCF-collaboration):

C.Petitjean, Th.Petitjean, K.Lou, P.Ackerbauer, W.H.Breunlich, M.Fuchs, S.Fussy, M.Jeitler,
P.Kammel, B.Lauss, J.Marton, W.Prymas, J.Werner, J.Zmeskal, H.Bossy, T.Case,
K.M.Crowe, D.V.Balin, V.N.Baturin, Yu.S.Grigoriev, A.l.Ilyin, FE.M.Maev, G.FE.Petrov,
G.G.Semenchuk, Yu.V.Smirenin, A.A.Vorobyov, N.I.Voropaev, P.Baumann, H.Daniel, T.von
Egidy, F.J.Hartmann, P.Hofmann, R.Huber, W.Schott, R.Lipowsky, P.Wojciechowski,
V.E.Markushin, J.Deutsch, J.Govaerts, R.Prieels, G.A.Beer.
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pe3yIbTaTOM MOCIEIHNX BRIUUCHeHI. KMy cooTBeTCTBYeT BepXHNII ITpees BHIXoHma HelTPOHOB
Ha onuH MIooH Y, = 180.

Eie omamM BaKHBIM pe3yabLTaTOM HKCIEPUMEHTa SBIIOCH OOHAapYKEHNE SINTEPMAILHOTO
Kamasia obpas3oBanus dit[i-MOJEKYIT, 06yCIOBIEHHOTO B3aWMONENCTBIEM ~Topsdnx’ T -aTOMOB
¢ HD-momexymamu. B skcmepumenTe 5ToT (pakT TPoSBIsSeTCs B HaJWYWN IHKa B Hadaje
BPEMEHHOTO pacrpenenenis HeiTporoB n3 di-cunresa (puc.10). Ananms 5TuX pacmpenerernii

1000

Lo 111l

100
Puc.10. Bpemennode pacmpeme-

JeHne HeilTpoHOB di-cuHTe3a B
Tpoitroit cvmecu H/D/T. Bunen
OBICTPHI UK 3a cYeT obpa3oBa-
s dtp-vomexyn (PSI-IIUSD,
1989-1992 rr.).

gl

1y gl

Iy Cy=3 %"
1—5 . o X4 1992
0.5 1.0 1.5 t, MKC

MOKa3asl, 4TO CKOPOCTH SIUTEPMATLHOrO 00pasoBatust di-MOTEKYIl UCKIIOUUTEILHO BBICOKa [12]:

AGiimenst = (2.5 4 0.6) - 10° ¢,

DTOT pesymbTaT COOTBETCTBYET TEOPETUYECKUM pacdeTaM, MPEeNCKa3biBAONINM HATTIHe
MOITTHOTO Ppe30HAHCa B 3aBUCHMOCTH Ajy,_pgp OT DHEPTUU Tl-aTOMOB B 0O6IacTH SHEPTUI
~ 1 »5B. lpyrum dakTopoMm, cocoGCTBYIONINM TPOSBIIEHUIO 3TUTEPMAILHOIO 0Opa3oBaHMs
dtp-monexysn, sBisiercst sgdekt Pamsayspa B tu—H-cTonkmoBenusax, mpuBongmnit K 3amMesie-
HEIO TIpoliecca TepManusaiun ¢ p-atomos B Tpoitnoit H/D/T-cmecu. 3amerum, uto 8 D/T-cmecu
3TOT 3PPEeKT OTCYTCTBYeET.

HawHoe nabimtoneHme OTKPbIBAET HOBBbIE BO3MOKHOCTHU [IJISi TTPAKTHYECKOTO TPUMEHEHWS
d—p—t-cuntesa, HampuMep, B IPOEKTE CO3MAHNS MHTEHCHBHOTO HEHTPOHHOTO MCTOTHUKA.

3akirodeHne

[IpuBenentble B MaHHOW CTaThe Pe3yIbTaThl UCCIENIOBAHNN Me30KaTaln3a peakiuil snepHOTO
CHHTE3a COCTABIISIOT CETOMHsI OCHOBHYIO 6a3y NaHHBLIX, MCHOJb3YEMBIX HJIsl CpaBHEHWS C Teo-
pueti. Onn WuTIOCTPUPYIOT >PPeKTUBHOCTL paspaborannoro B [TUAD skcmepumenTamnmoro
MeTo/a, & TaKKe BaXKHOCTL OObeNUHEHUS YCUIANI W BO3MOKHOCTEH pa3InvHbIX J1abopaTopui

MuUpa.
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DTa cMech Gblila NepeBefieHa B PaBHOBECHOE COCTOSHIE C TEM, YTOOBI IeiTpOH HaXOMUJICs, B
ocroBroM, B coctaBe HD-monekyn (Dy — 5.8%, HD — 32.8%). Tpoitnas H/D/T cmecnh oka3za-
Jach O4eHDb yIOOHOW I Halmx meded. He yMmeHbImas dmcia MIOOHHBIX OCTAHOBOK M BBIXONA
d—pi—t-cuuTesa, oHa MO3BOJINIIA N3MEHNTH BpEeMEHHOe paclpeneleHre COOBITIIT TaKIM 0Opa3oM,
YTO CTaJI0 BO3MOXKHLIM M3MepeHne cKkopocTeil obpasopanus dtu-momexyna B Dy m HD xommiek-
cax. B pesynbrate 6bi10 nosyueno [9]:

Naty—p, = (2.1 £0.6) - 10® ¢, Naty—rrp = (1.3£0.3) - 10% 7,

Kpome Toro, B Tpoiioil cmecn, 0cOGEHHO B paBHOBECHOI (ha3e, PE3KO CHUKAETCS YPOBeHb (POHA
oT d — p — d-cuHTe3a, 9TO OLUIO BaKHO TIPHW PEIIEHNN HAIMell OCHOBHOW 3a/ladl — IMIPSIMOTO
U3MepeHIs BEPOSTHOCTH Wy Npuinnanus Mioona K ‘He.

120

Puc.9. AMunuTynoneriit  cmexTp coGBI-
Tuit di-cunTesa, 3aperucTPUPOBAHHBIX HO-
80 HU3AMUOHHON Kamepoil. 3allTpuxoBaHa
00JTacTh COOBITUI € TPUIANTIAHUEM Ofh.
CoberTust (apt)’ TPOUCXOMAT OT CTPIXNBA-
HUSA MIOOHOB NIPU TOPMOXKEHUU B rase, CO-
40 OBITHS (@) — Pe3synbTaT HAIOKEHUS T0-
craenyforux cwaTe30B (PSI-IINSD, 1988

1992 rr.).

SHEPTHA (MeB)

DKCIepUMEeHT TI0 U3MEPEHuto wy; Obul Bhinoanen B PSI B mepuon ¢ 1988 r. mo 1992 r.[10].
B npunnune, mMeTon namepenus GblI TOT XKe, UTO U [JIs UBMEPEHUS Wiy — UCIOIb30BAHNE (-
dexra pexombrnannn mius pasnenenns mukos (‘He)tt u (*Hep)t. Omnaxo B mamnom ciywae
MPENCTOSIIO U3MEPUTH OYE€Hb MAIYIO BEIUYUHY Wy, K TOMY K€ B IIPUCYTCTBUU TPUTHEBOTO
dona n pona or Kamaiga t + p B d—pu—d-cunrese. C 1ebIi0 YMEHDIIEHUS TTOCTENHETO OblTa BBI-
6pama tpoitras cvech H/D/T B paBroBecnoit dase: Cy = 0.05%,Cy = 9% un C, = 91%. Kpo-
Me TOTrO, IIJIsl ToflaBileHnst { 4+ p-KaHalla MCIOTB30BAJIOCh COBIAeHNe CUTHAIOB ¢ KaMephl U C
HENTPOHHBIX cueTunkoB. Mastas KOHIEHTpaIWs TPUTHS MO3BOIUIIA OOGUTHCS XOPOIIIEro YHEp-
retudeckoro paspertenns, o = 80 k5B. OTHOocuTenbHO HU3KMT BBIXON COOLITHI di-cunTesa Ha
MI00H (~ 2%) GBI KOMIIEHCHPOBaH BBICOKON MHTEHCHBHOCTBLIO OCTAHOBOK MI0OHOB (~ 1000 ¢™!)
B UyBCTBUTEIBHOM 06heMe Kamepbl (3 cM?) Graromaps yHUKATBHBIM BO3MOKHOCTSIM MEIOOHHOTO
kanana PSI. B pesyabraTe 61110 3aperucTpuposano 6oiee 5 - 10° cobprruit di-cunresa. Ilpu
5TOM ynanoch BenennTh cobbitus *Hey ¢ mpununanunem Mioonos (puc.9) n onpenenuTs BeposT-
HocTh mpuaunanns [11]: wg = (0.56 £0.04)%. Dro 3Hadenme yIUTHIBaeT CTPIXUBAHIE MIOOHOB
npu ropmoxkenuu (*Hep)™ B rase. [lonyuennoe smauenme sBiseTcs pe3yabTaTOM IEPBOTO W IO-
Ka e€IMHCTBEHHOTO MPSAMOTO W3MEPEHUS BEITUIUHBI Wy JTO 3HAUEHNE HETIOXO COTIIacyeTcs ¢
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3aBUCHMOCTH A,q, OT TEMIEpaTyphl, oT cocTaBa H/D cmecn, a Takke M3MepUTH CKOPOCTH SIEP-
L \3/2 1/2

HOTO CHHTE3a B pdfi-MOIEKYIIaX I Pa3IndHbIX CIIMHOBBIX COCTOSHUI A f/ m A f/ .

Ipyrum npumepom ucnosnbzopanus HD-nanonnenus spiasercs nouck d—p—>He-cunresa, umy-

mero yepes obpazoBanue d°He-Monexysrbr:
*He 4+ dy —*Hedy —*He + p + u + 21 M>B. (3)
B mamux nepBoix usmepenusx B ['arunne Gbut yeTaHoBiIeH Bepxuuil npenen [7]:
Ap(d®He) < 4-10% 1.

B ceamnce 1996 roma B PSI momydennl mammble, MO3BOJISIONINE TMOHU3NTEL DTOT IIpemesl Ha [IBa
nopsinka. Hannbie obpabaThBaIOTCS.

IlepexBaT MIOOHOB HA TeJIAN

Hawmm Bepsbie 6bl1a m3MepeHa CKOPOCTh IepexBaTa MIOOHA N3 OCHOBHOTO COCTOSHES d(i-aTOMOB
na sanpa “He u *He. Meron usmepenus cocTosn B HabIIONEHUN MU3MeHeHUs Bbixoma d—pi—d-
cuHTe3a Mpn nobasiennn K Dy KonTponmpyemoro komndectBa (2 — 5%) renust. bouin momydemns
cleyole pesyabrarsl [8):

Agspe = (1.27 £0.10) - 10° ¢, Agtpre = (3.68 £0.18) - 10° ¢

Otu pesymbraTsl nonTBepauan chopmynupoBannyio B 1981 . H.II.ITomoBeim rumnoresy o cy-
[eCTBOBAHUT HOBOTO MeXaHm3Ma IMepexBaTa MIOOHOB Ha sipa Tenns depes obpasoBanne dHeps-
MOJIeKYJbl. B sTOM ciiyuae ckopocTh mepexBaTa Bo3pacTaeT npubnusutenbro B 100 pasz mo
CPaBHEHUIO C TIPAMBIM TepexBaToM. [IpakTuyeckum ciieicTBIeM MaHHOTO HabIIONeHWS SBIISeT-
¢t HeobXoMUMOCTL peryispHoil nepeounctiku D/T-cmecu ot nakamnauBaemoro B mpotiecce di-
crHTe3a requs B OynylleM Me30KaTalluTHYeCcKOM peakTope.

WNccnenoBanue d—pu—t-cuaTe3a

UccnenoBanme d—p—t-curresa mpencTaBiaseT OCOOLIT WHTEPEC, MTOCKOIBLKY HTa PEaKIus paccMa-
TPUBAETCS Kak TMOTEHIUAILHBIN MCTOYHNK HEHTPOHOB 1 »Hepruu. OcHOBHON 3amadell HaIllmx
nepBbIX dKcrmepnMenToB co cMmechio D/T (I'arunma, 1987 1.) 6bi7I0 OcBoeHME METOMUKE pPabo-
ThI ¢ MOHU3AIIMOHHON KaMepoii B YCJIOBUSIX TPpUTHeBOTO (poHa. bblna paspaboTana crernasbHas
MHOTOAHO/IHAs KaMepa 1 CO3MIaH0 TeXHOJIOTnuecKoe obopyoBanme s paboThl ¢ TpuTneMm. Ka-
Mepa Gbia manontena cMecsio Dy m To(~ 1%) mpn masiernnu 90 arm. B sroil cmecn peakius
dt-cuuTesa UNET B CIENYIONIEN MOCTENOBATETLHOCTH:

dyp — typ — dtp —* He +n + p, —*Hep + n. (4a, 4b)

DKCIepUMERT TPOBOMAMICSA PN KOMHATHOI TeMrepaType. Bhilla m3Mepera CKOpOCTh Tepexoia
MIOOHA U3 OCHOBHOTO cocTostHus dpi-aToma Ha tu-atoM [9]: Ay = (2.840.2)-10% ¢~t. Usmepennas
BEJTMYNHA OKa3alach B COTJIACHU € TEOPUei U ¢ pesylIbTaTaMil IPeNbIIyIIX N3MepeHHil.
[Hocme obpasoBamnust tu-aToMa mpotiecc obpasoBarus dtyu-monekynsl B namnoin D/T cmecn
MPOMCXONNT HACTONBKO OLICTPO, YTO BETUUUHY Mgy, ObLTO TPYOHO n3MepuTh. [looTomy B cire-
NYIOIINX dKCIepuMenTax neiitepuit 6t ”pasbasien” Bomopomom: Ha(78%)4D2(20%)+T2(2%).
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N3mepenne napameTpoB d—j—d- m p—p—d-cmaTe3a B HD-cmecax

D70 HampaBiIeHne NCCIeNoBaHuil MpeanosaraeT qeTalbHoe n3ydenne nponecca d— p—d-cuaresa
B cpene us HD-monexyn [6]. B mamnom ciaydae NOMUHUDYIOUIUM ABISETCS HEPE3OHAHCHBIN Me-
XaHn3M 0bpa3oBaHus dd(-MOTEKYIbI, YTO OTKPLIBAET BO3MOKHOCTH MCCIENOBAHUA DTOLO Me-
xanmsma. Ocobblil mHTEpec NpencTaBiseT M3MEPeHne CKOPOCTH IepeBOpOTa CIHHA As/zq/z B
OTCYTCTBHE IPOIECCa PE30HAHCHOTo obpasoBanus dd(-MOIeKyJ I BBIABIEHIE PO ~ 06paTHOTO
pacnana’ ddu-monexynel. [locTanoBka sKcepuMenTa HoTpeboBalla pelIeHns IBYX TEXHIIeCKIX
npobiieM. Bo-nepBhIxX, HyKHO OBLIO IPUTOTOBITH CMECh ¢ MUHIMAJILHBIM cofepzKanueMm Djy. Bo-
BTOPBIX, HY:KHO OBLLIIO CO3/1aTh YC/IOBUS B MOHU3AIIMOHHON KaMepe, 3aMelIIONIIe Iepexol CMeCH
B paBHOBecHOe cocTosHue. IlepBas 3amada 6blila YCIEIIHO pellleHa HallUMU XUMUKaMI, paspa-
GoTapmumu MeTon noiaydenns HD ¢ comepxanmem Dy Ha yposHe menee 2%. Pemenne BTopoit
3a/1aui GbLIO JOCTUTHYTO UCKIIOUEHHEM U3 KOHCTPYKTUBHBIX MaTepHUa/oB HUKeId, KaTal3m-
pylotIero mpomecc ycTanoBienns pasaoBecus B cmecu H/D. Tlepsroie n3mepenus co cmecso HD
+ D2 (2%) 6binn Bomonmensr B PSI B navane 1996 rona mpu 7' = 300 K, 150 K u 50 K. Hpen-

BapuTeNnbHbIN pesyiabraT npu 300 K:
Madu—mp = (0.115£0.004) - 10° ¢=" (T =300 K), Agj21/2 = (284£5)-10% ¢! (T =50 K).

Homyuennoe 3nauenne Az, 1/, 3HAUATENILHO HILKE H3MepeHHOTO B cpenie Do-Momexyn, 4To yka-
3BIBaET Ha CYINIECTBEHHBIN BKIal ~obpaTHoro pacmana’ ddu-Momekys B 5TOH cpere.

NcxmounTenbro HU3K0e 3HAUEHUE Agq,—p TO3BOISLET NCHonb3oBaTh HD-ramnonrenne B Tex
ciIydasx, Korja HeoOXOomnMo TomaBuTh (Go oT d—p—d-cuuresa. B wacTroCcTH, 5TO OTKpLIBAET
BO3MOXKHOCTEL UCCIEIOBAHUS P—[i—d-CHHTe3a Ha KaueCTBEHHO HOBOM YPOBHE, My TeM M3MepPEHUs
abCOMIOTHBIX BBIXOMIOB JIBYX KaHAJIOB PEaKIIHI:

dp + p— pdp —> He + p (2a)
—>3He,u—|—fy—>3H—|—1/~M—|—’y (2b)

MSMepeHHBIfI ELMHJII/ITYI[HBIﬁ CIIEKTP IIOKa3aH Ha pI/IC8 Anamnus JaHHBIX TTO3BOJINT OIPEAcInTb

3 — 1
i

Puc.8. AwmmnnuTynHoe —pacipernesnetue
nponykToB p—p—d- u d—pu—d-cunresa B
noHM3aINMnoHHON Kamepe ¢ HD-namon-
wennem (PSI-IIUSAPD, 1996 r.). Kanan c
KoHBepcueil Mroonos *He + 1 BIepBLIe 3a-
PEruCTPUPOBAH B HOHU3AMMOHHON KaMmepe.
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Co6brTus ¢+ v/, — TPOLYKTEHL [i-3aXBATA IO
kanany *Hep 4. Co6errus *He (P*He p) n
t+p — 1pomykTH dd-cuHTesa.
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x10
a) 3 510 cobmmuu

3Heon~p
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Puc.6. Ilpsmoit cmocob onmpenenenns Kodpdu-
MHeHTa TPUIUTAHTS MIOOHOB Waq.

SHep a) CrekTp Bcex mepBBIX cOOBITHI dd-cuHTe3a.
L 3 6) CrekTp mepBBIX COOBITHI TP yCAOBHU, ITO

3.3
He«
3a HIMM CJIedyloT eIle COOBITHUS CHUHTEe3a. CO-

1]

He

Geitust ¢ mpuwiunannem (*Hep) mpu stom or-
cyrerByioT (I'aTunna, 1981 1.).

YUCAC COBbITUH

“02 8) 3He 1979 cofeimud

HaAOXEHUS

0.5

200 300 400 500 600 700 E, k3B

400 xoB. Tam amamormunast acummMeTpust Habmonantack B P-Bosie, B To BpeMsi Kak B S-BoiiHe
Bemmunta R ~ 1. B cnyuae mabmiomaemoro mamu npu 1 = 300 K pesonamcnoro obpasoBanus
ddp-vonexynnt, dd-cuntes unet Kak pas B unctoMm P-cocrosuun. Hanporus, npu mepesonancHoM
obpasoBanun ddu-mMonekyabl dd-cuuTes nomken uaTH w3 S-cocTosHus. [losToMy MOKHO 6LITO
OKUIATH, UTO ¢ YMEHBIICHIEM TeMIepaTyphl, TI0 Mepe Mepexofa OT PEe30HAHCHOTO K Hepe3o-
HAHCHOMY MeXaHm3My obpasoBaHus ddf-MOIeKyIbl, oTHOMEHnE R OymeT cTpeMuThCs K eMuHu-
te. ViMenuo Takyio KapTHUHY Mbl YBUOEIN B HallleM SKcnepumenTe (puc.7). Hannoe mabmionenne

ok _ Y(He+n)
~Y(t+p)
t4r + + + Puc.7. TemmepaTypHast 3aBUCIMOCTE OT-
+ HOIIEHNS WHTEHCHBHOCTE  M30TONMYe-
12 - CKII CHMMeTDPHYHBIX KaHamnoB dd-cuHTesa
(I'aranna, 1987-1990 rr.).
1.0 -
038 L ! L >
100 200 300 T,K

HallJO IIpaKTUYEeCKOE TpUMEHEHNE: 110 BEJIMYNHE R MoxHO OIIPENCINTE OTHOCUTEIBHBIE BKJIAIbBL
PE30OHAHCHOT'O I HEPE3OHAHCHOT'O KaHaJIOB.
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Puc.5. TemnepaTypHble 3aBHCHIMOCTH: &) CKOPOCTH 06pasoBaHus dd/-MOIEKYIb B nefiTe-
PUIT W3 IBYX CIMHOBBIX COCTOSHUN dji-aToMa; 6) CKOPOCTH TIepeBOpOTa CIIMHA B dji-aTOMe.
CiuroniHbie TUHUU — PE3YIbTATHl TEOPETUUECKUX PACTETOB.

HeTaHBHBIfI TeOpeTI/IquKI/IfI aHaJIln3 elle NpeacTonuT cae/laTh IIOC/IE 3aBepIIeHn A O6pa6OTKI/I
Halllnx OdaHHBIX. SIIGCB MBI TOJIBKO OTMETHUM CEPBbE3HOEC pacXoXIcHue MeXNYy paCcYeTHBIMU 1
SKCIIEpUMEHTaJbHBIMHI JaHHBIMN IO BEPOATHOCTHU II€epexoda )\3/271/2.

BepOﬂTHOCTb INpuinimaHnusgd MIOOHa K I'eJINIO

Puc.6 nnmoctpupyeT nporienypy u3aMepeHus BEPOSITHOCTY TPUINTIAHUS Wqg. [lomydentnoe mamu
3Havenne wyg = 0.122 4+ 0.003 no cwx mop ocTaeTcs eNWHCTBEHHBIM PE3yIbTATOM MPSIMOTO
U3MeEpEHUs STON BEIUYNHBI U UCIOIB3YETCS NIl KOHTPOJISE TOYHOCTH TEOPETHUYECKNX PACUETOB.

CytiecTBOBaBITIEE 1O OMYOIMKOBAHNUS HAIIIETO PE3YILTATA PACUETHOE 3HAUEHNE BEPOSTHOCTH
IPUINTAHTS ObII0 HECKOIBKO Bhite: why " = 0.147. DTo pacxoxkmenre MOTHBIPOBAIO TPYTITY
JI..IlonomapeBa BBITIOTHUTH HOBBIE pacdeThl. [lonbiTKa yyecTb BO3OY K IEHHBIE COCTOSHUS aTO-
ma *Hep Tombko yemnuna pacxoxpenne: why " = 0.165. Tocme sToro pacder 6LII TTOBTOPEH ¢
MCTIOTb30BaHeM Oojlee TOYHLIX BOTHOBBIX GyHKumit ddp-monexynsl. [lomyuennniii pesynbrat
whi ™t = 0.122 okasancs B TOYHOM COTJIACHE C SKCIEPUMEHTOM. AHaJOrMyYHas PEBU3Ks METOIA
pacdeTa KodGdUINEHTa TpUANTanusI MiooHa B d—u—t-cunrese mama wh'®™ = 0.0059 (BmecTo

pacy

CyIIecTBOBaBINEro no storo suadenus wi' " = 0.009). Hosoe smauenme w}'“" coorBeTcTBYyeT

MpenesbHOMY YKCITYy CUHTE30B Ha OIMH MIOOH, paBHoMy 170.

HapyuieHve m3oTonmyeckoin CUMMeTPUN B d—p—d-cUHTE3e

O6Hapy>KeHHO€ HaMH pa3/JInine B BBEIXOOaX MU30TOINMYECCKN CIMMETPUYHBIX KaHaJIOB!
R=Y(*He +n)/Y(H + p) = 1.39 £ 0.03

noka He mMeeT OOIIENPUHITOrO TeopeTudeckoro obbsicuenus. NHTepecHo, 4TO 5TOT pe3yilh-
TaT KOppeIupyeT ¢ BbhiBomamu (as3oBoro anaimsa dd-paccesuus B obmactu suepruii ot 30 mo
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HOJIYYEHHOT'O HaMU 3HAYEHUS Agq, OT MNaHHBIX, noiydeHHblx B [{y6me. Takoe oTnmume 3acra-
BIJIO HAC TOBTOPUTH W3MEPEHUs B Pa3IUUYHBIX YCIOBUAX. B 9acTHOCTH, MBI MOKa3au, UTO
IpHUBeNeHHas K INIOTHOCTU JKUIKOIO BOHNOPOMA BEIUUMHA Aj4, HE 3aBUCUT OT NABJICHUS B WH-
tepBaje oT 51 mo 93 arm. Takum obpaszom, HabitomaeMoe pa3indne Hellb3si ObIO 0OBICHUTH
HECKOJIBKO MEHBIITMM [aBjieHreM B dkcnepumMenTax B [lybne. Bunmmo, Tam 6bli1a HeBepHO ompe-
neneHa >pQOEKTUBHOCTD HERTPOHHBIX eTeKTopoB. [lo3mHee Halll pe3yinbTaT ObII TONTBEPKIEH
skcrepumvenTamu B LAMPE, 8 PSI; a Takxke moBbimu usmepenusmu B [lyGme.

Tounoe m3Mmepenue Ajq, SBHIOCH CYILIECTBEHHBIM 5TAllOM B HCCIICNOBAHUN ME30KaTall3a:
€ BTOTO0 MOMEHTAa CTaJI0 BO3MOKHBIM KOJINYECTBEHHOE CpPaBHEHWE TeOpPUU W dKCIepuMeHTa. B
5TOM OTHOIIEHNN 0c060 MHPOPMATUBHBIMU SBIISIOTCS U3MEPEHUS TeMIEPATYPHON 3aBUCHMOCTH
Aadp(T) ¢ Tounoit pukcanmeit Temnepatypsl (+0.3 K). Takne wsmepernns 611 BHITOTHEHD Ha-
mu B 1987 romy [5]. Ha puc.4 mamm manisie cpaBHEBAIOTCS ¢ pacdeTHON 3aBUCUMOCTEIO Agq, (1),
nonyuennont rpynmoit JI.U.[Toromapesa. B pacueTe mcrnonb3oBaHo OrpoMHOE YHCIIO MaTPUIHBIX
5JIEMEHTOB, OMUCHIBAIOIINX TIEPEXONbI B ME3OMOJIEKYIISIPHOM KoMmiiiekce. Ho B KoHeYHOM HTO-
re pe3yibTaT pacdeTa YyBCTBUTEIHHBIM 0OPA3OM 3aBUCHUT OT JIBYX MapaMeTpPOB: OT YHEPIUH
HaUMeHee CBS3aHHOI'O YPOBHS €17 U OT BEPOSTHOCTH CIUSHUS OeHTPOHOB B ddp-Mojexyse Ay.
3 puc.4 Buano, 910 pacueTHas 3aBUCHMOCTD Agq, (1) cormacyercs ¢ sKCnepuMeHTaIbHON mTpn
e11 = (—1.96540.001) 5B, uTo HaxomuTCsA B TPEKPACHOM COTTACHE € COBPEMEHHBIM PaCUeTHBIM
3HadenneM (€11)pqcq = —1.9653 5B.

/deu,1060'1
3 -m == =3
P E” 0,001 o8 Puc.4. Pesonmancumag 3aBHCHMOCTE CKO-
Ae=039-10%] poctu ddp-kaTanuza OT TeMIIepaTyphI.
€ T- ;)365] ¢ Touknm — pe3ynbTaT HAIIETO DSKCIEPH-
2+~ =19658B
s

menta (I'aTumma, 1987-1990 rr.). Kpu-
Bas COOTBETCTBYET B3HAUEHUIO YPOBHS
lerr| = 1.965 5B u ckopoctu dd-cuuTesa
Ar =0.39-10° ¢!, YkasaH Kopumop ormn-
6ok Ae;; = £0.001 »B.

2. |

100 200 300 400 T,K

B moment obpasoBanmsi dp-aToMa OH MOXeT HaXOOUTLCS B IBYX CIHUHOBLIX COCTOSHIUSX,
F =3/2u I = 1/2. Ckopoctu obpasosanus ddj-MOTEKyl U3 9TUX COCTOSHUI, Azjp U Aj)a,
pazaunaabl. C BEPOSTHOCTBIO Ag/a1/2 cocTostHEe F' = 3/2 mepexomnt B coctosnme F' = 1/2, u
HaCcTyIaeT TepMommHaMudeckoe paBuoBecre. [lo cux mop Mbl 06CYKIaIN CKOPOCTEH 00pa3oBa-
uns ddp Momekys B paBHOBecHOM cocTosuuu. B skcnepumente B PSI monmsanmonmas kamepa
paboTajia B COBIAMEHNN ¢ HEMTPOHHBIM ETEKTOPOM, UTO TaJI0 BO3MOKHOCTEL PETUCTPUPOBATE
coboiTus dd-cunTesa, HauWHas HETIOCPENCTBEHHO ¢ MOMEHTa OCTaHOBKU Mioona. OTiamdme oT
MPEeNbIIYITNX YKCITEPUMEHTOB ¢ HEMTPOHHLIMU JETEKTOPAMHU COCTOSIIO B MEHBITIEM yPOBHE (POHA
T BO3MOKHOCTH KaJTHOPOBKI >(DPEeKTUBHOCTH HENTPOHHOTO IeTEKTOpa ¢ TodHocThio +1% (1o
cpasrennio ¢ £10% B npenbioyumx sKcnepuMenTax). B pesyabraTe oMy deHsb Tpenn3nonHbie
nammbie 0 Azso(T'), Aijo(T) u Asj21/2(T), mpencrasienmsie na puc.ba u 56.
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Ha OTHOM W3 aHonoB. Takas KOHCTPYKIINS KaMepbl TIO3BOINIIa NCCIENOBATE d—u—t-cuntes B D / T
cMecax ¢ comepxanueMm TpuTusg no 3%.

WNccnepoBanue d—j—d-cuHTE32

Usyuenne d—pu—d-cunresa B cpene, coctosieit n3 Dy-Momexysn, naeT yHIKaILHYIO BO3MOKHOCTH
KOJINYeCTBEHHOTO CpaBHEHWS ¢ Teopueil Me3okaTaln3a. IMeHnHo B 5TOM 1potiecce Hanbostee spKo
MPOSIBISIETCSI PE30HAHCHBIN MeXaH3M 00pa30BaHmsl ME30MOJICKYJIbl, K TOMY XKe He YCJIOKHEeHHbI
MOGOYHBIMI TIPOTIECCAMU, TAaKUMI, HATPUMED, KaK HETOTHas TEPMAaTU3alust dfi-aTOMOB.

B d—p—d-cunrese MoryT peann3oBaThCs CIEMYIONINE KaHATbI PEAKIIHN:

d,u—l—d—>dd,u—>3He +n+ 3He,u +n; "H +p + (la, 1b, le)

DTa COBOKYITHOCTH peakInil OMMCHIBAETCS TPeMst OCHOBHBIMI MapaMeTpaMI: CKOPOCTHIO 06pa3o-
Bauus dd(-MONEKYIBI Agq,,, BEPOATHOCTLIO TIPUINTIAHIS MIOOHa K Tenmio wyg = Y (16)/(Y (la) +
Y (1b)), oTHOeHnmeM BBIXOMOB wu30TOMMUecKn cuMMeTprnanbix KamamoB R = (Y(la) +
Y (18))/Y (1le). Yxe B namux nepsoix skcnepumenTax ([latamma, 1980-1983 rr.) ymamocsh nsme-
pPUTL Bce Tpu mapameTpa [4]:

Mg, = (2.76£0.08)-10° ¢!, R =Y (°He +n)/Y(°H +p) = 1.394£0.04, wyq = (0.12240.003).

3necy BeamumHa Ajg, IpUBeeHa K IUIOTHOCTH NEHTPOHOB B KUAKOM Bomopome. Wsmepenus
ObLIN BBITIOTHEHBI TIpu naBierun neitepuss P = 90 atm un Temmneparype T = 300 K. o
5TOTO M3MepsIach JUIIh OfHA BeIUYNHa — Agq,. B crnenyiomem tmkie nsmepenunii (['aranma,
1987 r.) malia TpyIa NCCIefoBala TEMIEPaTypHYIO 3aBUCHMOCTH d—(—d-CUHTe3a B IUamasone
(50 — 300) K. Hakomen, memaBro OblT 3aBepliien coBMecTHBI skcnepuMent B PSI, B koTopom
6LII0 BLITIOTHEHO Hamboslee MeTalbHoe U MPENn3nOHHOe NCCefoBanne mporecca d—p—d-cumnresa
B mmanasorne Temmeparyp (28 — 350) K. Hammwie sToro skcnepuMenTa ob6paboTaHbl €llle He
MOJTHOC TBIO.

CxopocThb o6pazoBaHus ddy-MoJIe€KyJIbI

Ha puc.3 nokasana cuTyanus B U3MEPEHUN BEJIMYHHLL Agq, K MOMEHTY OILyOINKOBAHUS HAIINX
nepBbIX pe3yiabTaToB B 1983 rony. [lomHoll HeoxmmanHOCTHIO O6bIIIO peskoe, B 4 pasa, oTiandne

— - —— -~
Io P ~d
© ,#/4— T'atuuna, 1983
(@} e
= / Puc.3. PesynbTaThl usMepeHus CKOPOCTH
4 <
= / obGpasoBanus ddy-MoneKys B neiiTepuu, cu-
4 /
~< 2 / Tyamus 1983 roma. Bce mamnble mpuBeme-
/ ® Ilurre6ypr, 1960 HEI K IUIOTHOCTH AeHTPOHOB B JKUMIKOM BO-
// O Yukaro, 1963 n ” 1y6 1979”7 —
/ A Jlybra, 1964 nopone. Usmepenus y6Ha- oT-
/ o Jlyoua, 1974 HOCHTEeNbHBIe, HOPMHUPOBAHBI Ha HaHHBIE
i /
1 / ® Jly6na, 1979 ? Hy6ua-1964" u 7 y6ua-1974”. IlymkTup
/ ‘/4_‘,-#,———‘——‘- — pes3yiabTaT HOPMUPOBKHU nanHHbiX ~ [y6Ha-
/
v 1979” na pesyiabTaT HAIIUX U3MEPEHMUIl.
/o/
0 1 1 i 1 Il i i 1 1
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B kagecTBe mpumMepa ma puc.2 npuBenen aMIUTHTYIHBIN CIIEKTP MPOMYKTOB dd-cuuTesa, m3-
MEpEHHBIN B OHOM U3 HAIIUX MEPBLIX YKCIEPUMEHTOB [2].
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Puc.2. Avnnutyntoe pacupenenetne cobbiTuii dd-cunresa, 3aperucTpUPOBAHHBIX HOHMU-
3anmonHol KaMmepoii. [lapaMeTphl KaMephl TpUBeneHbl Ha puc.l. BuoHo paszmenenne TUKOB
(*He)** u (*Hep)"™ Benencrsue sddekra pexkombunanmu. [uk *H momxen 6biTh mpu am-
mwmryne 0.9 MsB. Cymmapnas avmnutyna curaagos *H+p pacnpenererna ot 0.9 M»B no
3.6 M»B, mockombky mpober MpOTOHOB He BCeTna YKIAOBIBA€TCS B TYBCTBUTEIHLHOM OOD-
eMe KaMephl. ¥ poBenb miyma o = 30 k5B, mopor peructpanuu — 130 k3B, sddekTuBHOCTE
perucrpanun — 99%. Bxaan ¢ponosbix cobbrrmii — 0.1%.

Bricokas spdekTUBHOCTH peruncTpaini Mo3BOIsSIeT PErucTPUPOBaTh NBa n Oosiee cOObITMIT
CUHTEe3a, KaTaJn3MPOBAHHLIX OonHuM MioonoM. C 5THM CBs3aH IIHPOKO WCIIOIB3YEMDBIN HaMU
MeTOf " BBIKWBIIETO MIOOHA , KOTJa OTOHPAIOTCSI COOLITUS, O KOTOPBIX M3BECTHO, YTO MIOOH
Mocsie CUHTE3a He Mcae3. JTOT METOM OKa3aJics Hanbosee TOYHBIM Mpu abCOTIOTHOM M3MepPeHnn
ckopocTn peaktmu (TodnocTh 1 — 3%), a Takke mpu nsMepenun Ko>GOUITHEHTA TPUTATAHTS
MIOOHA.

B nocnenytomux skcnepuMenTax ObIJIO UCHOIB30BAHO HECKOIHLKO MOMUMUKAIINT NOHU3AIIN-
OHHON KaMepbl, OTJIMIAIONINXCS, B OCHOBHOM, TeoMeTpuell u qucyioM anofoB. Ocobbiii murepec
MPENCTABIISAIO TPEU3NOHHOE N3MEPEHTe TeMIEePATyPHON 3aBucuMocTn d—p—d-cuaTtesa. C sToi
Hebio ObUT paspaboTal BapUaHT KaMepbl ¢ TeJINeBBIM oXiaxaenueM [3], mosossionmii pabo-
TaTh B nuanaszore Temuepatyp (30 — 300) K, mpw sToM B 1060 TOUKe TeMIepaTypa MOT/Ia
ObITH 3acTabunu3npoBana 1 n3Meperna ¢ TounocThio £0.3 K. B skcnepumenTax, BHINOITHEHHBIX
B PSI, mormsanmonmas kamepa 6blia OKpyKeHa TOHOCKOTOM HENTPOHHBIX CIETYUKOB, UTO €Ille
6orlee pacIMpUIO BO3MOXKHOCTH MeTOfla, YIVYUIINB , B YaCTHOCTH, YCIOBUS PETUCTPAIINH CO-
OBITHI CUHTEe3a, MPOUCXOMSIINX HerocpencTBenno (B mpenenax 200 mc) Belem 3a 0CTaHOBKOI
MIOOHa B KaMepe.

Meton wmonm3anmoHHON KaMepbl OKa3ajiCs BHe KOHKYDEHIINN TPHU UCCAENOBAHUEN d-—d-
cuaTesa. B ciyuae ke mccmenoBanms d—p—t-cuATE3a OCITOKHEHNSI BOSHIKAIOT M3-3a MOHU3ATIIH
rasa 5JIeKTpOHAMHU OT [J-paciafa BBOAUMOTO B Kamepy Tputus. st ocimabienns TpuTueBOro
(doHa aHON KaMepbl 6bIT pa3buT Ha 19 oTHeNbHBIX aHOMOB, KaXblil nuamMeTpoM 3 Mm. [Ipober
anmbda-gacTuinl u3 dit-cuuresa mpu nasiennn 100 aTm. coctaBmser 1 MM, TOY TOMY MOHU3AITNOH-
HBIW 3apsamn, obpa3oBaHHBIN ajlbda-dacTHIEH, B OONBIMMHCTBE CIYyYIaeB TMOITHOCTHIO cobmpaeTcs
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YecTBe NCTOYHNKA DHEPTHUH. B pesyibTaTe >TUX yCUIUN CETOMHs NOCTUTHYT BHICOKUN YPOBEHD
MOHUMAHWS TIPOIECCa ME30KaTaIN3a SIIEPHOTO CHHTE3A.

Baxubiv BkitamoM B 06N TIPOTpece SBUINCH HKCIEPUMEHTHI, BLITOIHEHHbIE TPYIIION
HUAP na cunxpormkmorpore [[NAD u nosnmee wa mseiinapckoit Mesomnoit Gadpuke (PSI).
Yerex 3TuX 5KCIepUMEHTOB CBI3aH ¢ pa3paboTKON HOBOTO MeTO[Ia, MO3BOIUBIIIETO PETUCTPUPO-
BaTh 3apsKeHHble MPOMYKTHI CUHTe3a. B mamHoil cTaThe Mano KpaTKoe M3I0KeHne Oy 9eHHBIX
rpymnoi [TUAD pesyabrartos.

OKCIIepUMEHTAJILHBIN MeTOJI

Ho Hammmx sKCcrnepuMeHTOB OCHOBHBIM METOMIOM MCCIIENOBAHMS Me30KaTaln3a sIepHOTO CHHTe3a
6LIT MEeTOI perucTpannn o6pasyomnxcs B PEAKIIIX CHHTe3a HEHTPOHOB. JDTOT METOI OKa3all-
cs BechbMa >(PPEeKTUBHBIM, HO BMECTe C TEM OH MMeeT P/l OTpaHWIeHWN: He PETUCTPUPYIOTCS
KaHaJTbl peakInil CWHTe3a, B KOTOPHIX B KOHEYHOM COCTOSHWHM He o0pa3yioTcs HEWTpPOHBI; He
BBIAEIAIOTCS KaHAIBl peakInil ¢ MpuInTaHueM MIOOHa K TeJTNi0; MMEIOTCS CIIOKHOCTH B M3Me-
peHMAX abCOMIOTHON CKOPOCTH PEeaKITnii.

UK
=t
Lm%zmm é Puc.1. Cxema TepBOil WOHW3AIHOH-
'3_0_& //e HOI KaMephl I HccaenoBanus d—p—d-
1 1 " cunresa (laTunma, 1980 r.). Paccros-
Z5kB L/p — HUe KaTol-ceTka — 10 MM, paccTodHue
YRy | pieiinietelieit L - -1 B -
0kB h% — 8 C J ceTKa-aHOI MM, pasMep aHoma
ABC 35 X 35 mm?, masnenue (Ds) — 90 aTwm.
ES¢ ;
E6e UL

OcnoBoit paspaborannoro mamu metona [l sBisercs HCHoOML30BaHEE HAMOJHEHHON BOMIO-
pormoM (neiiTepuen) MOHU3AIMOHHON KaMephl B KadecTBe " 4yBcTBUTENbHON Mutnenu” (puc.l).
Kamepa 1mo3BoiiseT perncTpupoBaTh BXOMIIIIE MIOOHLL I 3apsAKEeHHbIE TPOAYKTHI AIEPHOTO CIH-
Te3a, KaTall3MPOBaHHOIO HTUMUI MIOOHaMI. AHaJIN3 CATHAIOB OT BXOIAIINX MIOOHOB [O3BOJISET
0TOOPaTh MIOOHBI, OCTAHOBUBIINECS B IEHTPAILHON 9acTU YyBCTBUTEILHOIO 00beMa KaMephl,
HCKJTIOUNB TaKUM 00pa3’oM BJIMSHUE CTEHOK Ha >PPEeKTUBHOCTH PETUCTPAINN MPONYKTOB CIH-
Tesa. B pesysibTaTe obecnednmBaeTcs CTOMpOIEHTHas >P(PEeKTHBHOCTL PErncTpalui o6pas3yio-
MINXCA B peakligax CHHTE3a 3apsKeHHbIX JacTHIL.

OcobernHoCcTBIO TaHHOTO MeTOoMa SBIISETCS NCMOIb30Baie BLICOKOTO (10 200 aTM. ) maBieHus
Bozmopona B kKamepe. IlepBoHadalbHO He OLLIO SCHO, MOXKHO JIM IIPH TaKOM [IaB/IEHNN BOOOIIE
HabIIOaTh CUTHAJILI BCIEICTBIE BO3MOKHON ITOTEPHU 3JI€K TPOHOB HOHM3AIN B Pe3yIbTaTe pe-
KOMOMHaIMM ¢ WOHAMU B Tpeke. K cyacThio, OMHAKO, OKa3aJloCh, 4TO, XOTS PEKOMOMHAINS I
pacTeT ¢ yBelIMYeHHEeM MaBJeHUs, HO DTOT POCT JOCTAaTOYHO MeIJIeHHBIN 1, KPOMe TOro, pe-
KOMOWHAI OKa3a/lach MaJlo 3aBUCAINENl OT OpHEHTalN TPeKa OTHOCHTEILHO HJIEK TPIHIECKOTO
nons. B pesynbTrare pekoMOMHAIMA JWINL CMeaeT HabIioJaeMble TNKA B CTOPOHY MEHBIINX
sHepruil 6e3 yXyIlleHns SHepreTHYecKoro paspemenns. Tak 4To MOXKHO BIOJIHE yCIETHO IIPO-
BOINTL M3MEPEHNs B IIPUCY TCTBUN >(ppeKTa pekoMOmHaym. Bosee Toro, 5ToT 5gpdPeKT oKaszacs
naxe monesabiM. OH faeT BO3MOKHOCTH HEMOCPEICTBEHHO N3MEPHTH BEPOATHOCTH MPUJIATAHUS
MIooHa K resnto, "paszasuras’ nuxu, orHocsmuecs K (He)™ u (He p)* (6es pexombunanum >tu
MUKA CITUBAIOTCS ).
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NCCIIEJOBAHUE MIOOHHOI'O KATAJIN3A
dd- I dt-CUHTE3A

A.A.BopobweB, E.M.Maes, I'.I'.Cemenuyx

BBenenmne

Brepsrre ma Bo3MOXHOCTH 06pa3oBanmsi Me30MOIeKysn Tumna ddy m pdy ¢ TOCHenyIonnM CIin-
SHUEM HaXOMSIINXCS B >Tux Monekymnax spep ykasamum A.Jl.Caxapos (1946 r.) m ®d.Ppank
(1947 r.). OcBobonuBIIHiicsS TOCTE CAUSHUS AAEP MIOOH MOKET 00pa3oBaTh HOBYIO MOJEKYIY,
urpas, TakuM obpa3oM, poilb KaTaln3aTopa smepHoro cuatesa. Brnocaencrsun d.6.3ennnopma
pa3BUI TEOPUIO HTOTO TIpoliecca B €CTECTBEHHOM, KaK TOr/1a Ka3aloch, BapraHTe Hepe3oHaHC-
Horo obpasoBanusi Me30Moiekya. JI. AnbBaper 6L TepBLIM, KOMY yaaioch B 1956 romy skcre-
pPUMeHTalbLHO HabIIoNaTh peaklnio Me3oKaTaln3a ssAepHOro CUHTE3a M0 KaHaay

dy +p — dppy — *He + pu + 5.4 MbB.

DTO OTKpLITHE BBI3BAIIO OTPOMHLIT mHTepec B Mupe. O6cyxKmanmach BO3MOKHOCTH TTOJTYYeHMsI
HOBOTO WMCTOYHMKa dHepruu. Bckope, omHako, BLIICHUIOCH, YTO CKOPOCTHU OOPA30BAHUs MOJIE-
Kya pdp n ddp ¢cTONL Malbl, YTO HE O KaKOM TPaKTUIEeCKOM ITPUMEHEHNN STOTO Mpolecca He
MOTJI0 OBITH 1 peun. CTOIb Ke MaJIoil 0KUaaach i CKOPOCThL obpasoBanus dt 1 MOTIEKYIT, HanGo-
Jlee TepCIeK TUBHOTO TIPOIecca ¢ TOUKN 3peHus morydenust sueprunu. bosee toro, 1. J1xekconom
(1957 r.) u C.C.I'epurreitrom (1960 r.) 6bu10 yKasano Ha Hadwdne TPUHINTHAILHOTO Tpenesa B
YHCIIe BOSMOKHBIX TUKJIIOB, KATAIN3MPOBAHHLIX OTHIM MIOOHOM. DTOT TpENes CBA3AH € BO3MOK-
HBIM TIPIJTHIIAHTEM MIOOHA K 00pasylommMcest B IIpollecce cmHTe3a simpaM remus. o omermkam
aBTOPOB, BEPOSTHOCThL TAKOIO IPOIecca NoMKHa ObIThL 0Koso 1%, 4TOo cOOTBETCTBOBAIO Mpe-
TeTbHOMY 9ucity cuuaTe3oB Ha yposhe 100. Ommako m 5TOT mpemnest MpencTaBIIsIcs HeTOC THKI-
MBIM, TIOCKOJTBKY HabiliomaeMas HU3Kask CKOPOCTDh PEAKIINT COOTBETCTBOBAIIA TIPUMEPHO OIHOMY
UKy CHHTE3a 3a BpeMs KU3HU MIOOHa. B pesyinbTaTe mHTepec K Me30KaTaIn3y MOCTETEHHO
yracai.

Mexny Tem, B [ly6ue rpynnoii B.II./lxenenoBa B 1964 1. 6b1710 06HApYKEHO WHTEpPECHOE
asnenne. Usmepennas npu T' = 300 K cxopocTb Aygq,, 0OKa3zarach Ha NOPSIOK BBILIE H3BECTHOI pa-
Hee CKOPOCTHU Ajq, B AKUIKOM HefiTepuu, YTO HaXONUIOCh B IIPOTUBOPEUNH ¢ OKUTACMON He3aBU-
CUMOCTBIO Agq, OT TeMTepaTyphl. BosMoxkHoe obbsicenue 6ui1o mano D.A.Becvarnom (1967 1.),
MPENTOIOKUBIINM, YTO CYIIECTBYET cTab0CBI3aHHLIN YPOBEHD B dd-MOJIEKYIIe U 3a CUET Pe3o-
HaHCHOI Tiepenadn 0CBOGOMUBIIENCS SHEPIUN ME30MOIeKyIsapHoMy Komriekcy [(ddpu, d)2e] yBe-
JUIUBAETCSI CKOPOCTH 0Opa3oBatms HTON MOJIEKYIILI. ['eopus pe3oHaHcHOTO obpaszoBaHus Me3o-
MoOJTeK YT 6bia passuTa 3aTeM B paborax rpymmst JI. . [Tonomapesa. Tounbivu pacaeTamMn 661710
He TONLKO TOATBEPKIEHO HaImune caboCBsI3anHoro ypoBs B ddu-momnekyie (e11 = —1.9 5B),
HO ¥ TpeNcKasal aHaJoTMYHLIN ypoBeHb B dip-monekyne (g1 = —0.6 5B), ato momxmuo 6Gbi-
JI0 IPUBECTH K MCKITIOYUTENLHO BLICOKON cKopocTH obpasoBamms dfpy-mormexynanl. B 1979 romy
9TO TpencKa3anne O6bITo YKemepuMenTarbHo monTBepxaero rpymmon B.IL. xemenosa B IlyGre,
nokasaseil, uto Ay, > 10® ¢7!. C sToro mMomenTa mHTEpec kK Me30KaTalTH3y Pe3KO BO3POC.
OkcnepumenTst 6pin pasBepuyThl B CIIIA (LAMPEF), Hlseftnapun (PSI), l'ataume (ITAAPD),
Kanane (TRIUMF), Anomnn (KEK). B To xe Bpems TeopeTnkn mpomomkamnm paboTaTh Hal
YTOUHEHEM TEOpUN Me30KaTalln3a. bbiin Takike HadaThl pacdeThl BOBMOKHBIX CXEM UCIIOTh-
30BaHMs Me30KaTaln3a B KauecTBe WHTeHcnBHOTO ncTounnka 14-M»sB mefirponoB u maxe B xa-



