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1. Beeneune

B OO0benuHEeHHOM HMHCTHTYTE ANEpHBIX Hcchnenosanuii (/lyOHa) Ha
CHHXpOLMKIOTpoHe H cHHXpodazoTpoHe P.I.BacwmekoBsiM U aAp. [1] n
K A.ToncroeeiM K ap. [2] BRIONHER OGIMPHEIA LMK paboT IO H3YyYEHUIO
$U3HYIECKHX aCIIEKTOB NEKTPOAAEPHOTO ciocoda MOMyIeHHA SHEPTHH.

B 1994-1998 rr. B MpOAO/DKEHHE 3THX HCCIEHOBAHHH IPOBEACHEI
IKCIEPHMEHTRI 10 IeHepalHd HeHUTPOHOB M H3YYEHHIO 3allUIAKOBLIBAHUS M
OTpPaBNEeHHA OJNEKTPOANEPHEIX peakTopoB [3], a Takke TpaHCMyTalMH
paguHOaKTUBHBIX OTXOAOB AaTOMHOH sHepreTuku (Hoxa-129, menrymuii-237 u
amepuiHii-241) [4].

OOCY)KAeHHIO pasiIMYHBIX NpoOJIeM JJIEKTPOAAEpHON TEXHOJOTHH Kak
OQHOT'O M3 MEPCIIEKTHBHBIX HaNpaBiCHHHN AxepHO-QH3UIECKUX HCCIICAOBAHHUH,
KOTOpOE MOXXHO OOBEIMHHATE KPAaTKUM Ha3BaHWEM "(PH3HKa BEICOKHX SHEPrui
ILIOC fOepHas OSHEpPreTHka', B TMOCIEOHHE TIOAsl TMOCBAINEHO MHOrO
myGuKanuit (cM., Harmpumep, [35-9]).

Hacrosuas pabora aBnsiercs 4acTh0 I'IpOI‘paMMLI uccaenosanuit QU
1O 3JIEKTpOANepHOH TeMaTuke (mpoexkt "OHepruwsatTpaHcmyrammsa" [9])
H CONEPXHUT pe3yJbTaTHl JBYX JIKCIIEPHMEHTOB, TMPOBERXCHHBIX Ha CBMHIIOBOH
MuIIeHH ¢ pasMmepamu S0x50x80 cm u Maccoii 2300 kr ¢ HCNONB30BAHUEM
IPOTOHHOTO ITyYKa CHHXpoda3oTpoHa.

IHepeviii sxcnepumerm, ONHUCHIBAEMEI B Hacrosmeit pabore, ObLI
IPOBEJIEH NpH 3HEprHH IpoToHoB 1,5 BB ¢ menbio usyveHus 3aMmenieHus
HEATPOHOB, reHepHUpyeMBIX B pt+Pb- B3auMopelicTBHIX B yKa3aHHOHW HOpOTH-
JKEHHOM CBHHIIOBOH MHINCHH.

Heiirponnas o6osiouka sapa CBHHLA ABnsercs 3amkHyrtou (N,=126),
BCJIEICTBHE YEr0 CEUEHHUS MOTJIOMICHU HEUTPOHOB MAIEL, T.€. 3aMEIAIONIUE U
MOINOMAIONIHE  CBOMCTBA  CBUHI[A  YAOBIETBOPAIOT  TpeOOBaHHAM,
IIPEIBABIAEMBIM K MaTEpHAITY JIEKTPOAACPHO MHIIICHH.

Yro KacaeTcd M3MEPEHHs DHEPreTHIECKUX XapaKTEePHUCTHK 3aMejiaio-
HIMXCcA HeHTpOHOB BHYTpH Oonbmoro cBHHOOBOro 6noka, ofirydaeMoro
IYYKOM DPENSTHBHUCTCKHX IIPOTOHOB, TO BO3HHMKAE€T pPAN METOAMYECKHX
TPYAHOCTEH, CBA3aHHBIX ¢ OTHOCHTENIBHO Maiof IUIOTHOCTBIO ITOTOKa
ofpasyromuxcs HEHTPOHOB M C GOJNBIIOH BEPOSTHOCTEIO HHTEp(EepeHIUU
pa3IM4HBIX ANEPHBEIX peakUMHd NOX NEHCTBHEM HEMTPOHOB, 3apsKeHHBIX
9acTHI U AACpHEIX ¢parMeHToB. [To 9THM NpHYHHAM He OBUIH KCTIOJB30BAHEI
XOpOHIO M3BECTHHIE METOABI H3MEPEHHsA HEHTPOHHOIO CIEKTpa, TaKHE Kak
BPEMANPONETHEIM, 1O INPOTOHAaM OTHAaYH, N0 BpEeMEHH 3aMEUICHHI H
pe30oHAaHCHAas AakTHBalUMd. B HacTofleM OJKCIepHMEHTE C IIOMOIIBIO
AKTHBALHOHHON METONMKH BEIIIOJIHEHO H3MEpPEHHE TOJBKO HHTEIPAIBHBIX



BEIXOAOB peakilii Ha sApax 30JI0Ta O JeiCTBUEM OBICTPBIX, PE30HAHCHBIX U
TETUIOBEIX HEHTPOHOB M NOJY4EHE! JaHHEIE, HEOGXOAUMEIE IS ONTHMH3ALIMH
PasMCpOB  CBHHLOBOH MUIUEHH-KOHBEPTOPA M  YPaHOBOTO GJaHKeTa
MHoTroueneBoH nonnoMacmrabroit U/Pb-c6opxu [9].

Bmopou  sxcnepumenwm 6bin  BEIIONHEH ¢  HENBIO HCClIeJOBaHHA
Tporiecca TCILIOBBINENEHHA NIPH B3aUMOJCHCTBHH BHICOKO3HEPIETHUECKOTO
IIy4Ka IPOTOHOB C MacCHBHOH MHILCHBIO M3 THXENOro Meramna. ONHCAHHE
SJICKTPOANCPHOTO - IKCNIEPUMEHTa, IIPOBENEHHOIO C  HCIIONb3CBAHHEM
TEIIOGU3NIECKOH METOMMKYH, MOXHO HAiiTH, HanpuMmep, B pabore [5B].
3HadeHHE SHEPIHH IIPOTOHHOIO Iy4Ka, HCIOJB30BAHHOIO B HACTOSILEM
9KCIIepHMEHTe, paBHO 5 I3B, T.e. ipeBocxonuT 3HaYcHHE 3HepruM (1 - 2 I'B),
TIPUHATOE B pPaslIHYHEIX IPOCKTaX [O CO3JAHMIO IEKTPOAAEPHBIX CHCTEM.
Heo6xommo oTmernts, uto npu nepexone K sHepruM 5 I'sB, Bo mepsrix,
001acTs pacnpelencHus MCTOYHHKOB TEIUIOBBIIC/ICHHS paciiypsieTcs BHOJb
HalpaBJICHUA ITyYKa 3a CYET YBEIMYEHHS ANEPHOH IJIMHBI B CBMHIE 0
3HaueHMs A~35 cMm [10]. Oto mo3ponser co3nars OnaronpusTHeIE MeTONU-
ECKHE YCITOBUS UL U3MEPEHHS PaCTIPE/IETIEHHS TeMIIEPaTyphl C YIyYIIeHHBIM
NpOCTPAaHCTBEHHBIM paspemienueM. K ToMmy e Bo3spactaer cpexHss
MHOXECTBEHHOCTD POJKACHHSA MIHOHOB PasHbIX 3HakoB [11,12] — uto okassiBaer
BIHAHHE Ha IPOCTPaHCTBEHHOE pacipeaeneHue HCTOYHHKOB
TETJIOBRLACIICHHA.

Takum o6pazom, nonydeHHEIE B 5TOM IKCIIEPHMEHTE JaHHbBIE O
NPOCTPaHCTBCHHO-BPEMCHHOM  pachpefieieHHH TeMIEPaTypsl B CIDIOLIHOM
CBUHLIOBOH Cpejle, a TalKe Pe3yNbTaThl KOMIIBIOTEPHOFO MOIENUpPOBaHHS,
BBIMOMHEHHOrO B MHCTHTYTe mpuknamHoit maremarku um. M.B.Kennpinra
(Mocksa) [13], GyayT BecbMa moONE3HBIMH B H3YYEHHH ME30H-HYKIOHHOrO
Kackalla M JSHCPreTHYECKHX  XapaKTEpPHUCTHK HoJHOMacmTabHOM ypaH-
CBHHUIOBOH cbopku [9], cospnaBaemoii B JIaGopaTopu# BHICOKHX 3HEPTHii
OWSIU (Ty6Ha) npu yuactnu Beepocemiickoro Hay4YHO-MCCIIEIOBATENBCKOTO U
IIPOCKTHO-KOHCTPYKTOPCKOT® ~ WHCTHTYTA  ATOMHOIO  3HEPreTHYECKOrO
MaluuHoCcTpoeHut (Mockga).

2. Mumens. Yckopurens. MoHUTOPUPOBaHHE y4Ka

B OnMCEIBAEMBIX SKCIIEPUMEHTaX B KAa4eCTBE MHIIEHHM MCHOJIB30BAJICH
CBHUHLIOBEIA GJIOK (CM. pHc. 1), Ha KOTOPOM GBIl BEIIOJIHEH OOIIMPHBIN 1K
MCCICOBaHUH 1O T'eHepauuu HEHTPOHOB IpH GOMGApAMPOBKE IydYKaMy
MPOTOHOB M JIETKUX siiep, yCKOpsAeMbIX Ha cuaxpodazorpore OV [2,3].

ITporonnsle my4uku ¢ sHeprueii 1,5 umm 5 B nonananu Ha CBHHIIOBYIO
MHIICHb 4epe3 yraybmenue ¢ pasmepamu 10x10x20 cm. Hanpaeneuue



Puc. 1. Cxema skcnepuMeHTa (HxoHs. 1998 r.) mo o6maydeHHIO NMPOTOHHBIMU
MydKaMH CHHXpoda3oTpoHa ¢ 3Hepruamu 1,5 u 5 I'>B CBHHLIOBOH MMIICHH
(50x50x80 c¢mM, Mmacca 2300 kr) ¢ LEIBO H3YYEHHS SHEPrOBBIACNCHHA H
pacrnpezenieHss HEHTpOHOB. JTa MHUIIEHb cOOpaHa U3 CBMHLIOBEIX KHPIIHYEH,
HMEIOIKX CAeAyIouHe pa3mepsl: 5x10x20 cm.
1 - MPOTOHHEIA My4OK H3 CHHXpOGha30TPOHa;
2 - MoHuTOp (axTuBaupoHHE H SSNT — geTexTopED);
3 - Bxoxanoe okHo (10x10x20 cm) 114 BBOAA MPOTOHHOTO ITy4Ka BHYTPE
CBHHIIOBOM MMILICHH,
4 - MIacTHHA ¢ AXTHBALMOHHEIMHE HETEKTOPAaMH U3 30J10Ta
(c KaZMHEBEIMM 3KpaHaMH H Ge3 5KpaHOB);
5 - MecTa pacloJIoKEeHUA MHKpoTepMomnap (CM. puc. 5)



NafAIoMEro myyka COBHANANO C FOPH3OHTANBHON OCHIO CBHHIIOBOTrO 6JI0Ka, a
MHTCHCHBHOCTb MMyYKa COCTaBina npuMepHo 10! IIPOTOHOB/MMITYJIEC ¢
BPCMEHHEIMH MHTEPBATAMH MEXAY HMITYJIbCaMH OKOJIO 9 c, Momnnropuposa-
HHC ITy49Ka NIPOM3BOMMIIOCH C MOMOIIBIO IPONIOPLIHOHATBHEIX HOHH3aIHOHHBIX
KaMCp ¥ aKTHBAlLIMOHHBIX U TBEPAOTEIIHHEIX ARCPHBIX TPEKOBBIX IETEKTOPOB, a
onpeieneHHe NpoQHIA  MPOTOHHOIO ITyYKa  BHITOJIHAAOCE  BEICOKO-
TYBCTBHTCABHEIME NOJAPOUIAHEIMY INéHKaMHU. Cevenue Iy4ka umeet dhopmy,
6H3KyI0 K 3IuIHICY ¢ ocaMu 25 u 30 M. Puc, | HIUIIOCTPUPYET pa3MellieHHe
MOHHTOpA, aKTHBAaLHOHHBIX JETEKTOPOB W TCPMOMETPHYECKHX NaT4YHKOB Ha
GONBIIOH CBHHIIOBOM MHIICHH, HCTIOTB30BABIIMXCS B JaHHBIX 3KCIIEPUMEHTAX.
JTa MHIIEHL TIATeAbHEIM 00pa3soM  KOCTHPOBANTACE  OTHOCHTENLHO
HallpaBJICHHA ITyYKa C IOMOIIBIO IIONIAPOUAHBIX IIEHOK. '

3. IlpocTpancTBeHHO-3HEpTreTHYECKOE pacnpeneieHue
HEHTPOHOB B IPOTHXKEHHOMH CBHHIIOBOH MHUILIEHH

3.1. Lemn axcnepumenma. Aas  onruMmzamm F€OMETPHUYECKHX
Pa3MEpOB CBHHLOBOH MHINCHH-KOHBEPTOpPa M YpaHOBOro Gnankera U/Pb —
cOopkH, KoTOpas co3maéres B JIaboparopun Bricokux sHepruii OVSIU JUTSL
KOMITICKCHBIX ~HCCNENOBaHHH (HU3MYECKHX acIIeKTOB NEKTPOSAAEPHOIO
crocoba roJly4eHHs SHEPIUM M TPAHCMYTAIHH PaIuOaKTUBHBEIX OTXOHOB Ha
nyukax cuHXpodasorpoHa/uyknorpona OUSIU [9], B omuceiBaemoM Huxe
IKCIIEPUMEHTE IPOBEICHO U3YYCHHE PACTIPE/EIIe N HEHTPOHOR 10 SHEPTHAM
H KOOpAMHaTaM B CBHHLIOBOM 61I0Ke ¢ pasmepamu 50x50x80 cm TP SHEPrHH
nporoHoB 1,5 I'3B. Kpome storo, 3a7a4a Mo HCCNENOBAaHUIO INPOCTPAHCT-
BEHHO-SHCPIETHYECKOTO PACTIPEACTICHHS HEMTPOHOR B TIPOTHKEHHOM MHUUIEHH
NPCACTaBNACT 3HAYHTENBHEIA HHTEPEC M ANA Pa3sBHTHA TECOPHH aJpPOHHEIX
TMBHEH B CIUIOIIHEIX CPEaX M3 TOKEIBIX 3/IEMEHTOB,

3.2. Memoduka sxcnepumenma. s M3ydeHus xapaKTepHcTHMK
HEHTPOHHOIO IO BHYTPH CBHHLIOBOIA MHIICHH, T.€. ONpEnelcHHs BKIANOB
TCIUIOBBIX, PE3OHAHCHBIX M OBICTPHIX HEHTPOHOB B MOJNHBIH HEUTPOHHBIH
CIIEKTp, MCNIONB30BANIOCH 10 aKTUBALMOHHEIX JETEKTOPOB M3 30]0Ta (xaxaprit
H3 HHX uUMeeT Maccy ~ 90 Mr); monoBuHHa >THX JeTeKTOpoB ObLIa 3aKpeITa
Ka[MUEBRIMH SKP2HAMH TOJIIHHOH 1 MM, KOTOpEIE IOTHOCTBIO TMOIJIOIIAIOT
HEHTPOHBI ¢ aHeprueit Mensme 0,5 5B. DT aKTHRALHOHHEIE JETEeKTOPEI
CMOHTHPOBaHEI Ha IUIACTHHE, KOTOpas IIOMellanach BHYTPH CBHHLIOBOTO
6ioxa Ha paccrosuuu 40 cM oT ero Topua (cM. puc.l). Bruifop 3onora B
Ka4€CTBC  aKTHBALMOHHOIO  JIETEKTOpa  OOYCNOBIEH €ro  BBHICOKOM
JYBCTBHTENBHOCTRIO  (bonblmme ceueHus (m,y)- wu (n,2n)-peakumii B
MCCICyeMBIX OONacTAX CHEKIpa HEHTPOHOB; oM. puc. 2), a Takxke
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ONTHMANBHBIX JUIL OONYYEeHHd H H3MepeHHil NIEPHOAOB MoNypacnaga
HYKIHA0R 'YAu u 4y u OONnBIIMX BEIXOMOB PETHCTPHPYEMEIX raMMa-
KBaHTOB (CM. puc. 3a). OTMETHM, YTO HaHGONbIIMI BKJaj, B PE30HaHCHEIH
MHTETpal paJHalHOHHOrO 3aXBATa 30J0TA BHOCHT DPE30HAHC MIPH 3HEPrUH
4,9 3B ¢ ceyenuem 1550 6apH, xax BUAHO U3 puc. 26.

I"aMMa-CIIeKTpOCKONMYECKHE  MCCIIENOBAHMS ITHX ACTEKTOPOR MPOH3-
BoaumHch ¢ momowmo Ge(Li)-metextopa o6véMoM 50 oM’ u paspelieHeM
2,5 k3B npu sueprun 1332,5 x3B. Meroauueckue BOIIPOCEl M3MEPEHUH H
00paboTKH raMMa-CreKTPOB NOAPOGHO ONMMCAHEL B HALIMX paborax [3,4].

ITpocrpancTBeHHOE pacnpepeneuue OBICTPEIX HEHTPOHOB M3YYANOCH MO
AKTHBHOCTH sfiep ' Au*, o0pasyroluxcs B peakuud > "Au(n2n), a
PACTpE/ICNICHHE MC/UICHHBIX HEHTPOHOB - MO aKTHBHOCTH sjep 'Au* w3
peaxuuu ' du (n, 72

3.3. Beicmpuie neiimponot. Kak Bunuo wu3 puc. 36, B pagdanbHOM
HalpaBIICHHH B BBIXOAE peakuUu . Au(n,2n)'* 4u* Habnronaercs cnan
(kpuBaz A), Torma Kak BHIXOA peakuum .,9 "Au(n, '8 4u” BO3pacraer
(xpuBas B). Do cBHAETENBCTBYET O TOM, YTO CIIEKTP HEHTPOHOB cMATYaeTCs
TIpH YAATICHUM IO pafidyCy OT OCH CHMMETPUH CBHHIOBOrO 6710Ka, KOTOpas B
XON€ I0CTAPOBKH COBMeLlanack ¢ HanpasieHHeM 60MGapaupyIOmIero my4ka.
ITopasnsromee GONBINHHCTBO HEHTPOHOB ¢ SHeprusiMu 14+5 MbsB noxkuparoT
00macTh co 3HAYEHHAMH pajHyca OKOJIO 5 CM OT YKa3aHHOH OCH CHMMETPHH
(cM. puc. 2a u 36). [ToaToMy 3HauenuHe AHaMETpa CBHMHIIOBOH MHIIIEHHM Kak
LieHTpansHOH vactn U/Pb-cGopkw, onTumansHo B mHTepBane 8+10 cM, uro
O0ECIIeYMT NPOHHKHOBEHWE B YPAHOBEI GIaHKET OBICTPBIX HEHUTPOHOB,
COCOOHBIX 3()(GEKTHBHO NPOU3BOJMTE HENCHHUE anep U (mopor nenenus
E4=0,8 MbaB). ITnaBHoe yMeHbIIEHHE BLIXOIA (n,2n) - peakuuM Npy yJaneHuH
OFT TPOJONBHOH OCH CHMMETPHM CBHHILIOBOTO O0JI0KA IOKA3HIBAET, YTO
MHHUMAJIBHBIA pajdyC TaK Ha3BIBAEMBIH “6eCKOHEYHON” MMIIEHH HMeer
RuddysHyro TpaHMIly NPH 3Ha4eHMM pajmyca okono 15 CM, 3a KOTOpOH
Pa3sMHOXXCHHE HEHTPOHOB NPAaKTHYECKH MPeKPaINaeTCs.

3.4. Tennoevie u pesonancuvie netimponw:. TIoAHBIH BHIXON peakIuu
7 fun, 2% 4u* u Bexon PEaKkU#M IOTJIOIICHHA TONBKO HAaIKaIMHEBBIX
HEHTPOHOB B 3aBHCHMOCTH OT pafinyca R oTHOCATCS K 06MACTAM TEIUIOBEIX U
PC30HAHCHEIX HEHTPOHOB. HIHTEIDHPOBaHHBIE O a3UMYTYy OTHOCHTEIBHBIE
BBIXOfIBl NXR B 3aBUCHMOCTH OT paiuyca paziudaroTcs B 3THX JBYX CIIy4asx
(cM. xpuBsie B 1 C Ha puc. 36). I[Ipu 3HavenHmIx pammyca o 15 cM pasHuua
CYWECTBCHHO MEHBIIE, YEM IPH 3HAYEHMAX pagWyca Gomsme 15 cM, yTo
CBHICTCILCTBYET O TEpPMANIH3allMH CIIEKTpa HEHTPOHOB B nepHpepHIecKoH
oby1acTH cBUHIIOBOTO 610Ka.
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Puc. 36.ITpocTpaHcrBeHHoe pacnpeneneHue oﬁpa:soaénm agep " Au BBICTpBIMH HeHT-

POHaMH B peaKLHH '97Au(n,2n) H aep 8 Au MezneHnEIME (nap- ¥ nogkan-

MHEBBIMH) HEHTPOHAMH B peaKIMM 197Au(n,y).

Ha 3T0OM pHcyHKe JIMHVH IPOBENICHE! TONBKO ISl COEAHHEHHS DKCIIEPHMEHTAb-
HBIX TOYEK; 0 OCH OpAHHAT OTIOXKeHO npou3sencHue NxR, rae N-uucno obpa-
30BaBLIMXCH AAEp "Au u "Aus YKa3aHHBIX peakuHsx, a R-paccrosnue ot
OCH MHIIECHH J10 TOYKH PacloJIOKEeHHA aKTHBRLHOHHAIX HETEKTOpPOB B 06béMe
MHIIEHH (CM. CXeMY, IPUBECHHYIO B HIXKHEH YacTH PUCYHKa, a TakKe pHc. 1)



OTOT BHIBOA KpaiiHe BaskeH NpH ONPEAENCHHH BHEIIHHX pa3sMepoB
ypaHosoro Gmamkera U/Pb-c6opku, co3naBaemoit g IpoBeIcHUS
HEHTPOHHEIX M TeIUIOPU3MUECKHX HCCITEI0BAHMI] [9]. Hox Ttepmunom
“Onanker” 3mech moapaszyMmeBaeTcs uyacTh cOOpKH, COCTaBEHHAs He TONbKO
U3 YPaHOBBIX CTEPKHEH, HO M, HampHMep, U3 HEKOTOPOro KOJHYECTEa
CBHHLOBBIX CTEDPIXKHEH, MMUTHDYIOIHX XHIKOMETATIMYECKHH TEIUIOHOCHTENE
(Hg, Pb, Bi). :

Kak uano M3 puc. 36, pamuyc B HHTEepBalie 15-25 cM onTuManer mis
pasMelieHus o6paslioB NpH HCCIEAOBAHHK TPAHCMYTalMH PagHOaKTHBHEIX
OTXOZOB TCIUIOBBIMH M PE30HAHCHBIMH HEHTpOHAMU. 3HayeHHe paauyca mis
Pa3MEIEHHA 3THX O0pasloB 3aBHCHT OT KOMHOZMIHH YPaH-CBUHIIOBOIO
0llaHKeTa; B KaXKI0M KOHKDETHOM Ciy4ae TpeOyerca H3MepeHHe PafgHaILHOrO
pacnpeneneHns o0mero BEIXOAa (n,y)-peaxium. Peszynsrar mactosmero
dkcrieprMenTa (kpuBas B Ha puc. 36) sBisercs yacTHEIM CJIydJaeM, KOrga
GlaHKeT cocTOMT TOMBKO ¥3 CBMHNA. MakcHMasHELH BBIXOX (A, ¥)-peakuuH
Habmonaercs B 06/1acTy 3HaueHMI panmyca, 6nuskux k 20 cM. B ciryusae ypan-
CBHHIIOBOTO 6JIaHKETa, CKOMIIOHOBAHHOTI'O TIPEUMYILIECTBEHHO M3 €CTECT-
BCHHOI'O ypaHa, pe30HAHCHBIH MHTErpall paJHallHOHHOTO 3aXBaTa B HIMPOKOM
SHEPreTHieckoM uHTepBane oT 1 3B mo 1 MaB (cm. pue. 4a) orseTcTBeHEH 32
BOCIIPOM3BOJCTBO JENAINErOCs] MaTepHaa:

238 239, B 23957 4 8 239
VU msmm M zasaay P

HaHHble, HEOOXOHHMEIE JUIi  BEIYMCIEHHA  5TOrO HHTerpana
[IPEACTaBIIEHH Ha puc. 4a u 6.

OtMmerM, yTO WyTOHMIE-239, KOTOPEIA 06pasyercst B 2JIeKTpOsepHOH
CHCTCME, mnoaBepraercs 35¢GEKTHBHOMY BEDKHIAHHIO, o0ycoBiIeHHOMY
CONbLIMMM 3HAYEHHAMH CeYeHWH mejIeHHS TernoBeIMU (747 ©GapH) w
pesonaHcHbME (303 6apH) HeiiTponamu. IMEHHO 370 BaskHOE 06CTOATENLCTRO
00eCeYnBaET He TONBKO YBETHYECHHE 3HEPTOBHIAC/IEHHA, HO H Ge30lacHOCTE
ANIEPHOH 3HEPreTUKH B 0GIACTH HEpaCIIPOCTPaHEHUA e AIHXCA MaTepHaJIOB.

4. IlpocTpaHCTBEHHO-BpPEMEHHOE pacrpe/ieeH e TEMIIEPATyPHI

4.1. Memoouxa u xanubpoexa usmepenuii. Cxema 3KCIIEpPHMEHTa I10
HCCICIOBAHUIO  HECTALIHOHAPHOT'O pacHpelieNleHHs TeMmoeparyp B oOOBEMe
CBUHIIOBO} MHIIEHU NPH €& 06ITydeHuu ITy4KOM PEJIATHBHCTCKHX MPOTOHOB C
HCTIONIB30BAHMEM METOAWKHM Ha OCHOBE BHICOKOUYBCTBUTENLHBIX MMKPO-
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Puc. 46. Tunuuusifi cnexTp HeHTPOHOB NOAKPHTHYECKOH ypaHoBOi cGopkn Ha
6uIcTpEIX  HeliTpoHaX (nmoAcHeHHs cM. B pabore [15])




TepMonap nokasana Ha puc. 1 u 5. Xapakrepuctuku stHx MUKpOTEpMOnap H
CHCHMANBHEIX CPEACTB PETHCTPALMH CUIHAIOB Ha 6ase MHKPOTIPOLECCOPOB
[IO3BOJIAIOT HAZEKHO 3aUKCHPOBATh H3MEHEHUS TEMIIEPATYP C TOYHOCTHIO
0,02 - 0,03°C. '

ITH MaJIOMHEPLHOHHEIE BBICOKOTYBCTBUTE/IBHEIE  MHKPOTEPMOTIAPEI
IpEACTaRIAOT co6OM oTpesku Kabens mapku KTMC mnumoii 5000 MM H
HapyXXHeIM nuametpoM 1,5 mM. HapyxHas o060mouka Takoro Kabens
BLINIOJIHCHA W3 HEpKaBerowmled cramu Mapku 08X18H10T. BHytpu kabens
PACTIONOXEHBI M30JIHPOBAHHEIE OT BHEINHEH 060TOUKH OKHCLIO aNFOMHHHSA [IBE
KHIBL XpOMENE-KOTICIEBOA NIPOBONIOKH AHAaMeTpoM 0,6 MM Kakias. Hzmepu-
TEIBHBIH cnall MHKpOTepMomapk! (T.e. Touka H3MEPEHUs TeMNepaTyphl)
o6pasoBaH Na3epHOI CBApKOH KU KaGers. Hns obecnievenus HamexHOro
TCILIOBOTO KOHTAKTa MHKPOTEPMOTIAPH ¢ MaTEpHaoM oOBEKTa H3MEpEeHHS
TCPMOTIAPE! MPHIAHBANHCE K CBMHLOBEIM ILIACTHHAM, KOTOPEIE pa3sMelmaitch
MEXIy CBHHUOBHIMM KHpmMdamH (5x10x20 cm) u NPHWKHUMAINCE HATHIO
Cl0AMH TakHX K¢ kuprudeit (cMm. puc.l). JInd HCKIOYeHHS OMmHGOK [pH
H3MEPCHUH TEMIIEPATYyphl, 00YCIIOBIEHHBIX BO3NCHCTBHEM BHELIHUX 3JIEKTpo-
MarHMTHBIX I10JIEH, M3MEPHTEILHEIH criai H30JHPYETCA OT  060JI0YKH Kabess
H FCPMETU3HPYETCA TOPLEBO# KPEIUKOH, KOTOpas IPHBAPUBAETCA K 0G0IOUKe
TCPMETHYHBIM J1a3€PHBIM INBOM. BEiBomsI Mukporepmonaps: HapalyBalTCs
NPUBAPHBAHHUCM  XPOMENb-KOMENEBOH  MPOBOJIOKH AnameTrpom (0,6 MM,
YIOOHOH /I NOAKMOYEHHA KOMIEHCALMOHHOIO Kabeys; MecTo 3Toro
COCMHEHIE IePMETH3HPYETCA STIOKCHAHEIM KOMIIAYHIIOM.

OnucanHas xoHCTpyKums MHKPOTEPMOITIAPEI  MO3BONIAET IIOJIy4aTh
BEICOKYIO JIOCTOBEPHOCTE pE3Y/ILTATOB HM3MEpeHHHl Ipu HHEPLUHMOHHOCTH
H3MCPUTEIIBHOTO criadt He Bhlme 0,6 C U BHICOKYI0 MEXaHUHECKYIO POYHOCTH
MPH JUTUTENIBHOM 3KCIUTYaTalHH.

Takas xanopumerpudeckas MeTomuka YCHEIMHO TIpUMEHAeTCA It
TNPCUM3NOHHEIX H3MEPCHMH, CBA3aHHBIX C JUArHOCTHKOM paGoTEHI SAEPHBIX
SHEPreTHYCCKHX peaKkTopos [14].

Ha d¢usmueckoit momenu ceummosoro 61oka ¢ IOMOILBIO
PEryIHpyeMOro  MCTOYHHKA  TEIUVIOBBIAEACHHS  OBUIM  BEIIOJHEHE]
KalHOPOBOYHEIE IKCIIEPHMEHTEH! C LIEJIBI0
- ONPCHCNCHUA JIHaNa3OHOB HM3MEPEHHA TEMIEPATYPHBIX rpagHeHTOB

(cxopocTs Harpesa) B MHIIEHH;
- ONTHMH3ALNH pasMENICHHA MUKPOTEPMOIIap B IPOTHKEHHOM MULIEHH,
- KalIHOPOBKH H3MEPHTENBHBIX KAHAJIOB H anmnaparypsl.

B BHHM aToMHOTo 3Hepreruyeckoro MamMHocTpoeHus U MHceTuTyTe
NpUKIafHOH MateMaTtukd uM. M.B.Kengeima (MockBa) GBUIM BBEIIONHEHE]
OUCHKH  TCIUIOBBIACNEHHMS MNyTEM peNICHHS 3a7ad  TEIUIONPOBOAHOCTH
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Puc.5 a). Cxema skcrnepumenra (urons. 1998 r.) mo H3Y4EHHIO DHEproBbijie-

neHus B Oonplof CBMHIOBOI MHIIEHH Ha NPOTOHHOM  Hy4Ke
cHHXpogazotpora OWSIM ¢ ucmons3oBauueM TEPMOMETPHYECKOH
MCTOAMKH Ha OCHOBE MAJIOHHEPLHMOHHBIX MHKpOTEpMONiap. B
CBUHILIOBOM OJIOKE 10 yKa3aHHEIM Ha pPHCYHKe KOOPAMHATAM
ycTaHoBjeHo 10 TepMonap B ropu3soHTANEHOM INIOCKOCTH (y=0).

6). Bnok-cxema anmaparypsl mis U3MEpeHHs TeMIepaTypsl B oOBEME
CBHHLIOBOM MULIIEHH, TTOKa3aHHOI Ha puc. 1

11



s (1) - cepudeckoii (MALIEHs ¥ 061ACTh PHEPTOBLIAEIEHHA UMEIOT dopmy
KOHIICHTPHIECKHX Cep ¢ pasMepaMH, SKBUBATICHTHBIMH 110 061eMy peanbHo
MUHIEHH) H (2) - IMIHHAPHYECKOR (YHCICHHBIM METONOM C HCHOB30BaHHEM
COOTBETCTBYIOIIMX NPOrpaMM) reOMETPHH.

B CBHHIIOBOI MHINEHM ¢ YYETOM SKCHEPHMEHTATHHBIX JAHHBIX [2,3] u
PE3yJIBTATOB MOJCIHPOBAHHA M OLEHOK OBUIM BHIOpaHBI KOODAMHATHI AJIA
pasmemenns 10 Tepmomap B ropH3OHTaNBHOM IUIockoctH. Ha pue. 5
MPUBE/ICHA ONOK-CXeMa amNapaTypsl AN U3MEPEHUs TeMIIEpaTyphl, KOTopas
HO3BOJIAET BH3YaNbHO HAOJIONATh Ha AHUCIUIEE IIEPCOHAIBHOTO KOMIBIOTEpa
H3MEHEHHS TEPMOTPaMM B XoJie 00JIyYeHHs CBUHIIOBOH MUIICHH.

4.2. Pesynomamut sxcnepumenma u obcyscdenue. Ha puc. 6 moxazauer
TEPMOTPaMMBI, IIOMyICHHBIC B 9KCIICPUMEHTE C NOMOLUBIO AECATH TepMoIap,
KOTOpBIe GbLIH Pa3MELIEHE! CIIeaYIOMMM 06pasoM (cM. puc. 1 1 5): TepMonapsl
1, 2, 7 n 10 pacnonararoTcs BAONb OCH CUMMETPHH MHIIEHH M HaIPaBieHUs
IIPOTOHHOTO ITy4Ka, IpH 3TOM TepMonapa 10 Haxomurca Ha ray6une 31 cM oT
IUVIOCKOCTH IaJCHHA IyYKa Ha MHMIIEeHb. TepMmonaprl 2, 3, 4, 5 u 6, a Takxke
Tepmonapk! 7, 8 1 9, pacnoNoXeHHEIe B ABYX ILIOCKoCTAX (pu Z=32 u 38 cm
COOTBETCTBEHHO), TO3BOJMIOT IOJYYHTh HECTALMOHAPHBIE pacIIpeie/eHus
TEMIEpAaTyp B pajMaNbHEIX HamnpapleHHsaX. [Ipw sToM Tepmomapa 6
pasMenieHa Ha riryOuHe 1 CM 0T HOBEPXHOCTH MHUIICHH.

M3 paccMOTpeHHA TEPMOIPaMM MOJKHO BEISBHTH CICAYIOIIHE OCHOBHEIE
OCOOCHHOCTH M3MEHCHHA TEMIICPaTypsl B 3aBHCHMOCTH OT BpeMEHH B
Pa3IMYHEIX TOYKAaX CBUHIOBOH MHILIEHH B nporiecce ee 00IydeHu.

* Brome ocu mporonsore mydka (R=0; cM. puc. 5 u 6a) 3HaueHHs
TEMIIEPATyphl B TOYKax 1, 2 M 7 NpakTHYeCKH COBNAfAlOT; B 3THX TOYKax
HabmoaaeTcd MIHOBEHHAs peakuMfd HA M3MCHEHHE PE)XKHMa IOAAdYM ITydKa:
IIPOHCXOOWUT HENPEPLIBHBIH POCT TEMIEpaTYypel BO BpeMsa OOIydeHHSs H
CHIDKCHHE TEMIIEpaTyphl C MOMEHTOB OTCYTCTBHS TNPOTOHHOrO ITyyKa Ha
MulueHd. CKOpOCTh HapacTaHHs TEMIepaTyp B YKa3aHHBIX BhIIIE TOYKAX
cocrasiser okono 0,009°C/MHH (COOTBETCTBEHHO, HAIPEBHl NPH NPOXOIHKH~
TENBHOCTH OOTyYCHHUs IPOTOHHEIM IYYKOM OT 8 10 25 MHMHYT COCTaBJIAIN OT
0,07 no 0,20°C). B Touke 10 (cM. puc. 6a) CKOPOCTH M3MEHEHHMS TEMIIEPATYPEI
sametHo Hmke (0,004 - 0,005°C/muH), a COOTBETCTBYIOLIME BEIHYHHEI
HarpesoB cocTaB/AioT oT 0,03 no 0,10°C; npu 3TOM peakitus 3TOH TepMONaphl
He CTOJIb pe3Kas, KaK OTKJIMK TepMonap B Toukax 1, 2 u 7.

e Ilo paguycy MHIODEHH B IUIOCKOCTH Z=32 CM CKOpPOCTH H3MEHCHHA
TEMIIEpaTypPh! HEMPEPBIBHO CHIDKACTCH C yNaJIEHHEM OT OCH ITyuka (Touka 2),
TEM HEe MEHee BO Bcex Toukax (3, 4, 5 u 6), T.e. BKmOYas M nepudepHio
mullienu (R=24 cMm, Touka 6), Harpes 3aMKCHPOBAH IMPAKTHYECKH MTHOBEHHO
C ‘MOMEHTa NONajlaHHs IIPOTOHHOIO Iy4Yka Ha MHMIICHb. 3a BpeMs ceaHca
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Puc. 6. Tepmorpammel, unmoctprpyiowmme NPOCTPAHCTBEHHOE Pa3BUTHE pa3orpesa
CBHHUOBOTrO 6110Ka (50x50%80 cM; Macca 2300 kr) B mpouecce ero obsyyenun
NPOTOHAMM ¢ 3HeprHeH 5 I'9B ¢ yuéTom BrmoueHHil U OTKMIOYEHNIT ITyuKa.
Io ocu opauHar (cripaBa) nokasansl Homepa TepMonapHbaIx gaTaukos T;-Tyo,
KOOpINHMHATEl KOTOPHIX NPHBEACHE! Ha pHc. Sa. Kpome storo, Ha pucyhikax
Al HIUNIOCTPAlHH MOKA3aHO H3MCHEHME HWHTEHCHBHOCTH NPOTOHHOIO
Iydka B Xoae oONy4eHHA MHIUEHH (B OTHOCHTENLHBIX eAuHHLax)
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(~1,5 4aca) HarpeB B Touke 6 cocraBun 0,15°C; peaKllMd Ha W3MEHEeHHe
NoAa4M Imy4Ka Ha MHIIEHs B Toukax 3 U 4 (R=9 u 12 cm COOTBETCTBEHHO)
HE3Ha“UTENbHA, a B Toukax 5 ¥ 6 (R= 14 u 25 cM) npakTuyecku OTCYTCTBYET,
T.€. NIPOMCXOAHT HENPEPHIBHEIA IUIABHEIH POCT TeMnepaTypsl. Kak mokazamu
TIIpENBapHTCNbHEIC pacyeTsl, BEIMONHeHHBlE B HHctuTyTe npuxnagnoit
MateMaTHk# uM. M.B.Kengpnna, 114 ciyvas nepegauu temna s panHaibHOM
HaNpaB/iICHHH TOJIBKO 32 CYET TEeIUIONPOBOJHOCTH TEPMOIapa B TOYKE 6
AOJDKHA cpearupoBath uepe3 1,5-2,5 4, B Touke 5 — 4epes 15-20 mun, a B
TOuKax 4 ¥ 9 — yepe3 5-10 MUH nocie Havana oGIyd4eHMs MHLIEHH. B 5Tmx
OLICHKAxX anmpHOpH Y4YHTEIBAIOCE TONBKO B3aHMOJICHCTBHE IIPOTOHOB C AAPAMK
CBHHIIA B OTPaHHYEHHOM N0 pa3MepaM LIEHTPANBHOM 06IaCTH MHILIEHH.

® AHanoruyHad KapTHHA B IUIOCKOCTH Z=38 CM, TONLKO B 3TOM Clydae
HETIPEPEIBHBIH POCT TeMIiepaTyps! (T.€. OTCYTCTBHE peakLUM Ha MIpEKpallieHHe
0bny4eHus MUImeHH) HabmoaaeTcs yxe mpu R=9 cm (Touxa 8).

W3 ananusa TepMOrpaMM MOXXHO CHAENATh CIEAYIOLIHE BBIBOIbL:

1). Cosnamenne Ttepmorpamm B Toukax 1, 2 u 7 O3Hayaer, 4TO
CYMMapHBIE BKJIAJBI B3aMMOJCHCTBUA NEPBHYHEIX NPOTOHOB M BTOPHYHEIX
YacTHl Ha riuyOHHe ot 20 mo 40 cM B TeIUIOBEIEICHHE MPaKTHYECKH
OMMHAKOBEI, IpH 3TOM HArpeB [POUCXOAMT MIHOBEHHO. XapakTep
TCpMOrpaMMbel B Touke 10  ompemenseTcs  MEHBINUM  3HAYEHUEM
TEIUIOBBIACCHUS.

2). B papgmaneHex Hanpasienusx (Z=32 u 38 cM) no MEpe YOAIEHHs 0T
OCH ITy"Ka TCIUIOBEIEICHHE 3aMETHO yMeHbIIaeTcs. B To e Bpemsa  nHarpes
BO BCCX TOYKaX HAYMHAIICA NMPAKTHYECKH OJHOBPEMEHHO (6e3 0XHIaBmierocs
[I0 pacyYCTHBIM OLICHKAaM 3amasfblBaHHA), a €ro TEMIT OKa3alcs BBILIC
Pac4eTHOro 3Ha4eHu.

HMsMenenue TeMmepaTypel B TOYKE 6 MOMHO OGBACHHUTL BIIMAHHEM
NOBBIIICHNA  TEMIICPATYpBl  OKpY)Xalomed cpemsi (T.e. BO3myxa B
OKCIICPUMEHTANIEHOM 3a/e), HO JHIOp OTHACTH, HOCKOJNBKY TEPMONAPHEI
JaTYMK 6 3a3KpaHUPOBAH CIIOSMH CBHHIA (TOMIMHA | CM) M KOPITyCHO# cTaju
(5 MM) ¢ BO3AYmIHOH HPOCIOMKONH MEXOy CBHHLOM M CTAlbIO, MMEIOmeil
TONINUHY 3 MM.

IToryyenHble  pe3synbTaThl . NO3BOJMIOT  INPEANONOXKHTB, 4YIO B
(GOpMHpOBAHHH TEMIEPATYPHOTO MOMA M OOGBEMHOTO TEIUTOBBIICHEHHMA
YYaCTBYIOT HE TOJBKO TME€PBHYHEIE IIPOIECCH HMOHH3AIMH aTOMOB U
pacieruieHns ¥ Bo30YXAEHHA A1€p CBHHLA PENATHBACTCKAMMU [IPOTOHAMH, HO
¥ BTOPHYHBIC AEPHO~QUIHYECKHE NPOLIECCH, CIEACTBHEM KOTOPHIX SBJIIOTCA

3apsDKEHHBIC MPOAYKTHl aAPOHHEIX H JJICKTPOHHO-(GOTOHHBIX JIMBHEH, a
TAKKE OCKOIIKH BRICOKOIIOpOroBoro jeneHus ceuhua (Eu~25 M»sB), 6era- u
raMma- H3JTy4CHHA KOPOTKOXHBYIIHMX PafHOAKTHBHEIX HYKITHIOB H JIp.
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3axoueHue

C uenbio ONTHMH3ALNH TEOMETPHICCKHX NapaMeTpoB ypaH-CBHHIIOBOI
cOOpKH, KoTOopas co3gaércs B JIabopatopuu Beicoxux 3Hepruii OMSIH mus
M3y9eHHA (PU3UYECKHX acIeKTOB 3JNEKTPOANEPHOrO criocoba IIOJTyYeHHA
SHEPrHM M TPAaHCMyTaUMH  PajJMOAKTHBHEIX OTXOJOB Ha  IydKax
CHHXPO(a30TPOHA/HYKIOTPOHA  (IIPOEKT "Oueprua+Tpancmyramus”  [9]),
MPOBEACHO  HCCICAOBAaHME  IIPOCTPAHCTBEHHO-HEPIETHYECKOTO  pacrmpe-
A€IICHHS HEHTPOHOB B CBHHIIOBOH cpejie NpH 3HEPrHH nporoHos 1,5 I'B.
HUcnone3ys Tomorpadmueckuit Merom ¢ IIPUMEHEHHEM aKTHBAI(HOHHBIX
ACTEKTOPOB M3 3051073, ObLIO NPOCKaHHPOBaHO HEHTPOHHOE MOJIE BHYTpH
MHUICHH C IONEPeYHLIM cedeHHeM 50x50 cM ¥ OLEHEHE! BKIAJhl TEIUIOBLIX,
PE30HAHCHEIX H OBICTPEIX HEMTPOHOB B INOJIHEIH HEHTPOHHEIN CIIEKTp, a TaKKe
TMOTYIeHbl JaHHBIE, HEOOXODUMEIE 1A BHIGOpa MONMEPEYHBIX pPasMEpOB
YPaHOBOro GllaHKeTa M CBHHIIOBOIO HEHTPOH-TEHEPHPYIOIIEr0 KOHBEPTOpa
U/Pb-c6opxu.

. C noMOmEBIO  KalOpDUMETPHYECKOH  METONHMKH  Ha  OCHOBE
MAJIOMHEPIIHOHHBIX BBEICOKOTYBCTBHTENLHEIX MHKDPOTEPMOTIAP HCCIELOBAHEL
NpOCTPAHCTBEHHO-BPEMEHHOE  paclpelie/icHHEe TEMICPATYpHEIX IONeH u
YPOBEHb JHCPrOBEIICNICHHA B CBHHLUOBOH MumeHH (50x50x80 cM) npu eé
00JTy9eHMH IPOTOHHEIM ITy9KOM IIPH 3Hepruu 5 I'3B.

ABTOpH  BEHIPAXAIOT  IyGOKyIO OnarogapHOCTE  aKafeMHKy
AMBanminy 4 akagemuxy B.1.Cy66otuny 3a uHTepec M nmOImEPXKY
HCCIIEIOBAHMA [0 3JEKTPOSJEPHON TeMaTuKe, a TaloKe A.W1.Manaxosy,
B.H.Ilenesy, 11.A lllenaesy u }0.C.AnucuMoBy 3a cojielicTBHE B OAFOTOBKE
H NPOBEACHHH SKCIICPHMEHTOB Ha ITyYKaX CHHXpOo(a3oTpoHa.

IlepcoHan HHKEHEPHO-TEXHHYECKHX CIIy6 JlaGopaTopun BEICOKMX
suepruit OWSIN nox pyxosoupctsoM A.J].Kosanenko aBTOpHl Omaronmapar 3a
obecriederne paboThl CHHXpodazoTpoHa IpH 00JTyYeHNH CBHHIIOBOH MHILEHH.

ABTOpHl  BEIpAXAlOT npusHatenpHocTh  C.B.MacnennukoBy m
AMBonomenko 3a ydyactHe B obcyxmenum 3KCIIEpHMEHTANBHEIX
pesyneTaroB, a taxke JI.C.30omuHy 32 KOHCTPYKTHBHEIE 3aMEYAHMS TI0 TEKCTY
IyOnukammy. _

Hacrosmas pa6oTa BhiTOJIHEHA IOpH TOAAEPKKE IIeNeBBIX IPaHTOB,
BEINCNICHHEIX ~ HA ~ MCCHIENOBaHMA IO  SMEKTPOANEPHON  TeMaTHKe
Honsomounsvu Ilpencrasurenamu Mouronun u Ioasmy B OUSAH, u Takke
menesoro rpanra gadpekiuH  HucturyTa Ha  ofecneuenue paboTr
YCKOPHTCJIBHBIX H PEAaKTOPHBIX YCTaHOBOK OOBeIHHEHHOTO MHCTHTYTA
ANEPHEIX UCCIICIOBAHMI,
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Bpaunr P. u gp. P1-99-117
Hccneposanue TemneparypHoro u HEHTPOHHOTO MOJiell B CBHHLOBOI
Cpene 1pyu B3aHMOACHCTBHH PENATHBHCTCKMX NPOTOHOB

C uensio onTHMH3aUKMH reoMeTpHYECKHX PasMEpOB CEBHHLIOBOH MHIIIEHH-KOH-
BEPTOpPA M ypaHOBOro G1aHKeTa ObUIO NPOBENCHO HCCIENOBAHME HpOCTPaHCTBEH-
HO-SHEPICTHYECKOTO  pacNpefe/eHns HEHTPOHOB B CBHHLOBOM  Gjloke
50 x 50 x 80 cM npu o6nyyenun pOTOHaMH ¢ sHeprueit 1,5 I'sB Ha cunxpodazo-
Tpore OHSIH ([ly6Ha) ¢ MCONb30BaHHEM aKTHBALHOHHbIX OETEKTOPOB H3 30/10Ta
(C KanMHEBbIMH 3KpaHamu u 6e3 9KpaHOB). OUEHEHBI BKJIAIbl TEIUIOBHIX, Pe30-
HaHCHBIX M ObICTPBIX HEHTPOHOB B MOJIHBII] HEHTPOHHBIH CIIEKTP, a TAKXE MOJyye-
HBI IaHHbIE, HEOOXOAHMBIE s BEIGOPA MONEPEYHBIX pasMepoB ypaHoBoro GraHke-
Ta M CBHHUOBOTO HEHTPOH-ICHEPHUPYIOLIETO KOHBEPTOPA IIOJHOMACIITAGHO!
U/Pb-c6opku, koTopast cosnaercs B JlaGoparopuu Bbicokux anepruit OUSIU s
H3y4YCHHs (PH3UYECKHX acClEKTOB 3NCKTPOSAREPHOTO Cocoba NOoAyYeHHUs SHEPIUH U
TPAHCMYTAUHH PaAHOAKTUBHBIX OTXONOB Ha Myd4Kax CHHXPO(}a30TPOHA/HYKIOTPO-
Ha (POEKT «DHEPrHA+TPaHCMYTALMS»).

C nomotslo KanopuMeTpuYecKoit METOAHKH H3yYEHO MPOCTPAHCTBEHHO-Bpe-
MCHHOE pacnpeie/ieHHe TEeMICPATyPHBIX MOJNEH M YPOBEHS 3HEPTOBLIACIICHHS B
oGbeMe 3TOH CBHHUOBOH MULICHM, '

Pabora Brimonuena B JlaGoparopun Bbicoknx sHeprui OUSIN.

Ipenpunr O6venunennoro HHCTHTYTA ANEpHBIX MCCenoBanuii. Iybxa, 1999

Ilepeson aBropoB

Brandt R. et al. P1-99-117
Investigation of Temperature and Neutron Fields in Lead Medium
during the Interaction with Relativistic Protons

To optimize geometrical sizes of the lead target-converter and the uvranium
blanket, the space-energy distribution of neutrons inside the 50 x50 x 80 cm lead
target irradiated by the 1.5 GeV protons has been investigated. Using gold activa-
tion detectors (bare and Cd covered), the neutron field was scanned in the beam
line transverse plane. The data obtained from the fast, resonance and thermal neu-
tron spatial distributions will be used for the secured choice of the target and blan-
ket dimensions in the full-scale U/Pb assembly. The assembly is developed at the
Laboratory of High Energies, JINR (Dubna) for the investigation of physical as-
pects of accelerator driven power generation and nuclear radioactive wastes trans-
mutation using synchrophasotron/nuclotron beams (project «Energy+Transmuta-
tion»),

High-sensitive microthermocouples have been used to investigate the
space-and-time distribution of temperature and heat production level inside the
same lead target being irradiated by the 5 GeV proton beam of the Dubna syn-
chrophasotron.

The investigation has been performed at the Laboratory of High Energies,
JINR. :

Preprint of the Joint Institute for Nuclear Research. Dubna, 1999
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