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AHHOT&UHII 

H a aneJtTpocTaTB'18CJtOM rexepaTope , YOilOP•JOwelol aoa&r 1"pBT811, R:SM epe-

12 14 ' 
Hbl .QR¢cPepeHUKA1JbKbl8 Ce'leHHSI' pe&JtUliH C / t , p/C .OllSI OCHOBHOrO COCTos.-

14 . 
HHII OCT&TO'IHOrO SI.Qp& C • J4ta.ttp8HIIII a naf50p8TOp&OI CHCT9M8 ,01111 OCHOBR0-

0 
ro COCTOIIHHII B&IR011H8Hbl RO.O yrnOM 90 a na!SopaTOpHOI CHCT8M8 8 .OR8fi830-

H8 aseprul HOH08 TpBTHII 0,32 - 1,18 M sa. ,llns pa.na aHepr~ aToro .a aa-

aa3oaa H3MepeHbl Ttuo «e. yrnosble pacape.neneaHII apo'I'OHOB B HHTepsane yrnoa 
0 

0-166 na!SopaTopaoA cRcTeM bl. n ony'leHbl nonH&re ce'leBBII peaxua• npa aaep-

rusrx aoaos TpHTHII OT O,S7 .ao 1,18 M eB. 

.. 

12 14. 
The differential cross sectiorg for the reaction C ( t,p) C have been measured for 

the QrOund Etate of the residual C nucleus usinq the electrostatic qenerator acceleraUnq 

the tritium Ions. The measurements have been performed for the Qround state at g)0 ln the 

lab. s ystem in the tritium ion ,nerqy ranae of 0.32- 1.18 MeV. For some enerqies of this 

ranqe the anau1ar proton distributions have been alsD measured ln the anale interval of 

0- 115° ( lab. system ). The total cross sections have been obtained at the tritium ion 

enerqy of 0.37 up to 1.16 M.V. 

0 I 

... 

, 



PeaxuHH H.a ep TpHTHH c yrn e p o.aoM .ao Hac T o sr wer o speMeHH Mano H3y-

l l l 0 
B pa6o"Te H3Mepe H Bbrxo .a HeATpOHOB n o.a yrnoM 0 H 3 p e axu H K 

14 
t 1 n I N s .aHana3 0He aHe prHA HOHOB TpHTHH oT 0 1 35 .ao 2 1 4 M a s. 

6blnO 06Hapy>K9HO C9Mb p e 3 0 H8HCOB 0 COOTB 9TCTBY. IO W RX B 03 6y >K.Q 9HRbiM ypos-
15 

H HM COCT8BHOrO SI .Qpa N • )lng UHTH 3H8'1 9 HHA 3Repr HH ycxope HHbiX HO HOB 

T])IIT H SI 113MepeHbl yrnOBbi 9 pacnpe.a eneHHSI H 9 f:!TpOHOB H nony'I9Hbl nonH bl9 ce-

B 

c 12 1 t 

12 1 
pa6oT e H3MepsrnHcb yrn OBble pacnp e.a en a HHSI npo~bHOB H3 p e axuHH 

·, p 1c 14 u rpynnbl (1 - 'l a C THu H3 pe a x u HH C 
12 

I t a 1 B 
11 

np11 aHe prHH HOHOB TpHTHH 11 5 Mas. Bb!n o noxa3aH0 1 'ITO yrn o soe pacnpe.ae-

o 
naHH9 ~pOTOHOB HM99T M8KCHMYM B HanpasneHIIH Bne p e.a H MHHHMYM npH ~ ; 

0 
a -'ISCTHUbl .Q aiOT WHp OXHf:l M8X C H M YM npH yrne 70 • 

npH 6onee Bb!COXHX 9H9pl"'RHX peaKUHH THna (t, p) npHenexa iOT B HHM a-

HH9 HCCne.aosaTen ell 1 TaX KaK OHH B OCHOBHOM npOT9K8IOT B BH.QEl npHMOrO 

838HMO.Q9f:I C TBHSI 1 6 e3 06pa3 0B8HHSI C OC T8B HOI"'O H .a p all ll03T OMY B p H .a e c n y -

'1898 Y.089TCH npOB9CTH y .a a'IHOe C p 8 BH9 H H9 O!XCne p HM9HT8nbHO H3 M 9p9H Hb l X 

13 1 
yrnOBbiX pacnpe.a eneHHf:l C np e .aCK83 8 HHSIMH TeOp HH .Q B~ f:IHOI"'O C Tp HUH Hr a , 

BH.a yrno s blx pa c npe.a e neHH A n o aeonsreT yc T a H OBHT b ~ n H H H 'l e THOC Tb ypo sHe fi 

OCT8TO'IHbiX sr.aep B T9X c n y 'I8SIX, K OI"'.Q 8 Cll HH H '19THOCTb H8'18 n bHOI"' O H KOHeq -

HOI"'O COCTOSIHHf:l H3B9CTHbl. 

14 1 
. Tax, s pa6o Te ncc n e.a o sanHC b y r noBbJe p acnpeueneH H H w ecT H rpy nn 

npOTOHOB H3 peaKUHH c
12 ; t I p iC

14 
I COOT B 9 T C TBYIOWHX B036y >K.ae H Hbl M cuc-

14 
TOSIHH9M OCT8TO'IHOI"'O SI.Op8 C • 3 HeprRSI 6oM6a p.aHpyiOlll HX HOHOB Tp llTHSI 

COCTaBnHna 515 M 9 B. n pos e .a eH 8 H8nH 3 yrnOB biX pacnpe.aen e HHR no T eo pug 

14 
.aeoAHoro cTpHnHHra H .aaHa cxeM a ypO BHe A Hn pa C • 

HacTosrmaH pa6oTa n oc ssr weHa H3Mep eHHIO yrno B biX pacnpe .aeneH H ll npo

TOHOB I .aH <}><}>ep9 HUH8nbHbiX H n O nHbi X C9'19HHR peSXUHH c 12
1 t 1 p l c 14 C UCnblO 

nony'I9HHSI .Q8HHblX .a nSI R3y 'l eHHSI M 9X8HH3M 8 9 TOR p e aKU HH n p H c p a BH HT 9 Ji bHO 

HH3KHX SHeprHHX 6oM6ap.a Hpy iOIU H X H OHO B Tp HTH Ho KpOMe T OI"'O <> TH lllH!H t.Ie 

npe.acTaBnHIOT npaXTH'I 9CKHA HHTepec npH HCCn e.a oBaHHSIX .apyl"'HX peaKu Hf:l C 

TpHTH9M ·.anH y'laTa BKna .a a OT peaKU HU C
12 + t t HLt Y. IUeA Hl' H9H 3 GO >K HO 

npHCYTCTBYIOWHX yrnepO.Q Hbi X 3arpH3 H9 H HSIX Bcex M H Ul9H eA . 
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Texaa11:a axcnepHMeHTa 

YloHbi TpHTHlil, ycxopea a ble 31IeKTpocTaTH'IecxKM reMepaTopoM Hll 1,2 Ms8 

OYI.RYI~ ~OM~apnupo8anH TOHKYIO yrneponayiO MKW&Rb, nony'le nayiO acaapeaaeM 

2 rpllcPHT8 8 88XyyMe Hll 81IIOMHHH98YIO UOJlliO>KKy TOII W RHOA 3 M!' I CM • M HW9Hb 
. ffil 

H3!'0T081I9H8 IJO MeTOJlY1 OfiHC8HHOMY 8 pa~oTe • M HW9Hb Y CT8R881IH88.1I8.Cb 

0 
DOll Y!'IIOM 48 OTJIOCJIT91IbHO II &LHliOWero ny'IK8 HOH08 TpHTHSI. noTepH 8H&p-

!'HH HOHOB TpHTKK B Y!'1I8p0Jl 8 oape.aenHIIHCb 00 KpHBOA TOpM03HOA COOCo6-

. /8 7 8/ 
HOCTH yrnepOJl &, D01lf'l8HIIOJ IJO ll8.HHbiM, IIpH89Jl8HHh1114 8 pa~OT8X 1 

' • 

To'IHOCT& '8TOJ KPIIBOA !IPKMepao 5%. Ton w aae. yrnepo.aaoro enoS! MRweHR 6bt

·na nolly'I&HA HI'S Op&BB8.RBSI 8b1XOJl8 apOTOHOB H3 pe&KIIHH HA TBep.aoll H raao-

BOft MHW9HH apR O.QKHAJtOI!IOA $H9p!'B H B38HMO.QeftCTBYIOWRX 'l8CTHU /850 Ka8/ 

2 
Ona OK8381I&Cb paBKOI 78 Mr/CM , 'ITO COOTB9TCTBY9T OOIIHOft OOTepe aneprHH 

58 Kae apR E • 880 Ku H 32 Kaa npu E • 1200 Kaa. 
T · T 

UnS! H3MepeHKR yrno ab1X pacnpeaeneaHA npOTOHOB R3 peaxuHR Rcnon&ao

/9/ 
' 881I8Cb p&H98 OfiiiCIHBilR yKB&epCallbH8SI B8KYYMH&ll K8M&pa • n pOTOHb1 pe-

!'HCTpHp0841IHCit 0 QOMOWI>IO 8p8 W4IOW9!'0Cll Boxpyr MHW9HH cPOTOYMBO>KHT91ISI 

¢>3Y-31 c KPICT&nno w Ce I. K oa~TPYKUHll KaMepbi o~ecne'lHBana a oaMO>KROCTb 

0 
aaMepeauR yrnoab1x pacaponeneaRa a ape.aenax 0-166 a na~opaTopaol cac-

TeMe. 8 lt&'l8CTI8 MOKBTOp& Cllf>KIIII BTOpOI CUHBTIIIIIIliUHOHHbiA C'I6T'III.It C 
Q. 

¢>3Y-29 H KpiiCT41l1lOM Ce] t p&Cfi01IO>K8BHbll fiOll yrliOM 90 OTBOCIIT81IJoH O 

08.Q6IOW9!'0 n)'~Jt& HOHOI TpllTK•• 

YfMnynJtQW OT &p&utiJOWerocs C'I8T'IHX8 fi0Jl 88&1IH Cb H& MKO!'Oit&U&llbllhll 

aMnnHTYJlHbiA auanaaaTop, 'ITO aoaaonHnp oT.aen iiTIII tn.cnynbC~ IIHTepecyiOmeA Hac 

rpynnbt npoTouoa OT aMayn~~oooa cpoaa a .apyrux peaxaat, o~ycnoaneuHbiX aon

no>KKoA H BO~MO>KRWI\411 :SIT'pi:SJCeN•'Il\411 MHW8HH, 

Yrno•b1• paoapenene»IS ~epanKCb ~•pea 10° a aHan asoae yrnoa . 
0 0 

0- 1515 . Yrnoaoe p•:spe w e111e apa utaiOuteroc Sl c'le'T"'IlX& coC"Taan•no ! S,l5 • 

CTaTBcTa'lecx•• owa6x• lat.eep•aasr xa>K.aol TO'lltl oocTaansna ! S'rl . 

Un a aaMepeaas OTliOOIITen-.Koro awxona n pO"''Olloa aon yrnow eo0 
a 3&

aucuMocTJI oT eKeprlll 1oaoa TJUITIII 5wna ap•w••••• xawepa, p•••• Joaon~o-
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110 I 
aosasillaSICSI npH Hccne.aosa H HSIX T -T poaKiliH1 • Yl3MepeHHSI npoeo.aHnHcb 

H8 TBep.aoA yrnepO.O HOA MR ill9HH TOlt' >Ke T OIIWRHbi, liTO H rrpH H3Mepe HHSI X 

yrnOBbiX pacnpe.aeneHHA . LleTeKTOpO M npOTOHO B CIIY>KHII CUHHTHIIIISIUHOHHbllt 

C '1 9T'IHK c <l> 3Y- 29 H KpRCT811110M Cs] • VI Mnyn&Cbi oT c'ieT'IHKa a H aiiH3Hpo

sanHCb M HoroKaHanb H biM aMnnHTy.a HbJM aHanR3aTopoM. Ha pHc . 1 npHse.aeH 

O.ORH H3 crreKTpOB HMriYIIbCOB , H3M9pG J{Hbii1 rrpH E = 850 Kas. npHMeHGHHe 
T 

TOHKOlt TBep.aOlt MHilJ eHR .OilS! H3M epeHHSI OTHOCHT91Ib HOI 0 BbiXO .O 8 p98KUHH 

HM ee T on p e.aeneHHbie npeHMywecTsa nepe.a ra3osoA M Hill eHbJO. T sep.a a SI MH

LL 9 H b Bbi.09p>KHB89T 60IIbillYJO riiiOTHOCTb ny4K8 ( 'iTO OC069HHO B8 >K HO npH 

H3MepeH"SIX pea K UHlt C M81Ib!M CG'i9HHeM ), o6ecne'I HB89T IIY'iillYJO Orrpe.aeneH

HOCTb 3Hepr HH B 38 HMO.aef\CTBYJOWHX HOHOB H 6onee n pOCT8 B o6p8lll9HHH . 8 TO 

>Ke BpGMSI ee OCHOBHOlt H9.QOCT8TOK - 60IIb lJJHe Tpy.aHOCTH B TO'IHOM Onpe.ae-

119 H H H 4HCII8 8TOMOB MHill 9HHo 

B HaCTOS!llleA pa6oT e a6conJOTHoe Ol!a49HHe AHCl)(:j::>epe HUHan&Horo ce qe!fHSI 

6biiiO on p e.aeneHo Ha ra3oBolt MHW eHH npH E = 850 K as. K OHCTPYKHHSI MH-

110 I T 
ill G HH 8H81I OI"'H4H8 OIIHC8HHOil: B pa60TG • M Hille Hb H8IIOIIHS1118Cb yrnepo.ao-

co.aep>K8W HMH sewecTBaMH: C
6

H
6

, C 3 H
8

, CH4 H C 0 2 • .LlasneHR e ra3a s MH-

we H H COCT8BIISIIIO· OKOIIO 60 MM !l~ HanOIIR GHH e MHill9HH napaMH 6eH30118 H 

npOri8H8 OK838110Cb M 81100pHro.a HblM .O ilS! T04HOI"'O H3M epeHHSI 1l H Q'>q,epGHUif8'lb 

HOI"'O C9'iGHRSI peaKUHH , T8K K8K C T8KHMH H81101lHHT91ISIMH MHWGHH 6b!1111 HCyc-· 

TOlt'IHBbiMH B pa6oTe. npH rrpOXO>K.OGHHII !iOHOB TpHTJ.!SI "1Gpe3 MIUllGHb npOHCXO

.OHIIO p e 31IO>KeHHG M011 9 KYII 6eH30118 H rrp0118H8 1 A8BII9HH9 B MH LUGHH no3pac -

T811 0 , H8 nosepXHOCTH CIIJO.OSIHOlt II119HKH , orp8HH'IHB810W9H r830Bblf1 o5·beM MH-

W9 H H, 5biCTpO H8p8CT811 CIIOH yrnepo.aa If a n eprJ1SI B38 H MOA9!1CTB YI0WHX •H;!ep 

Tp HTHH CT8HOBHIISCb H90IIpe.aeneHHOA o no aTOfl rrpH'IHH9 H3M epeHHSI H8 <J
6

H
6 

,. 

C
3

H
8 

HOCHIIH KaqecTB eHHbiA xapaKTep H cny>KHIIH .aononHHTenb H blM cpencTaoM 

H.09HTH cpHK8 U HH p831IH 'i H blX flHKOB B crreKTpe HMriYIIbCOB , H3MepeHIIOM Hll ra3o -

BOlt MHill G H H . 

H a pHc . 2 npHse.neHbi cnnKTpbi HMnynbCOB anSI pa31IH 'IHbiX Ha nonHOHHi1 M:-

O cHOBHbie H3MepeHHSI a H<t><t>epeHuHall&Horo ceqeHHH Bbl riOilHGHbi c M lnue

HSIMH, H anonHeHHbJMH MGTa HOM H C02• YlaMepeHHSI Ha C02 n anu 38HH>KGHHbtl1 

• 
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118 ilCCKOIIbKO npOU 9HTOEI pe3y1IbT8T no CpaBH9HHIO C M eTSHOM, 'ITO !IAO>J< HO 

o6bnCHHTb llH60 HeQOCTSTO'IHO TO'IH~M yqeTOM 0Kil8D& OT pe8KUHR 

16 18 
0 ( t,p)O ' 1IH60 H9IT01IHOA O'IHCTKOI!. C02 OT IT OCT O pOH HRit npHM eceii • ll 0-

CKOilbKY CIT9KTp UMITYilbCOB npOTOHOB H3 p~8KUHH 
12 t 14 C I ,p ic , IWM epeHHhiA 

IW \19Taue
1

6onee 4 9 TKO B bi pa n<eH, 'ICM ua C0
2

, s OKOH'{a T enbHbli1 pcaynbTaT 

BOUIJII1 H3M9p9HH51 , BbliTOIIHeHHble Ha MeTaue. 

PeaynbTSTbi H3M epeuu a. 

Ha puc . 3 npHPieneua ·Kpusan D l~ rp¢epeHuuanbHOro ce4eHun peaKuuu 

12 14 0 C I t , p IC ITOh yrllOM 90 1 UOIIy'leHHan H3 H3M9p9HHH OTHOCHT CIIbHOrO 

BbiXOna Ha TBepaol!. MHUJ 9HR H H O pM HpOB8HHan K D H cP¢e peHUH81lbHOM y ceqe

HHIO 1232 ,7 ,! 4,61 MOapH lcTepa n . , K 3MepeHHOMY 118 ra30BOH MHW9HH n pK 

ET - 850 K 3B. 

3T a KpHBan xapa KTe puayeTcn H81lH'IH9M ABYX M8KCHMYMOB npH 3Heprunx 

850 II 1 i 17 K 3B. n e pBbJA H3 9TKX M8KCHMYMOEI He npOnB1IS19TCS1 CTOIIb OT'IeT

IlHBO HB KpHBhlX ITOIIHOrO C91.f9HHS1 H D H¢¢epeHUH81lbHhlX C9'19HHI!. npu n pyrKX 

yrna" 11 o6ycnosn e a, no-sunuMOMy 1 xapaK T epoM yrn08biX pacnpenen e HKA . 

8Topol!. M8KCKM YM COXp8HS19TCn K8K Ha KpHBOI!. ITOilHOrO C9'19HHS1 , TSK H 

0 0 0 0 
H8 KpRBbiX DH<pcj")epeHUK81lb HOrO C9'19HRn D lln yrllOB 0 1 40 1 'j() H 150 H CBH-

neT91lbCTByeT 0 H81IK'IHR p930H8HC8 , C8 n3aHHOrO C yp08H9M COCT88HOrO napa 

15 
N c sHepru e i! soo6y>KneHHR 15 ,74 M.3s . 

Ha p n c . 4,5,6,7 naHbi yrno8bie pacnpenen euun npoTouos a nn pnna suep

r lf A 60M 6apaupy!OLUHX K OHO B TpHTH R . K SK BK Ll. HO H 3 npK89Ll.9HHbiX pKCYHKOB, 

0 
yr1I08bl 9 pacnpeaeneHKR He CKM M eTpK'IHbl OTHOCKT91IbHO yrna 90 8 CHCTer1e 

U9HTpa MaCC H 0'19Hb CHilblfO 38BHCnT O T 3HeprHK 6oM6apnKpy10WHX 48CTHU. 

n 0 M epe npK611K>K 9HKn K pe30H8HCY npH E = 1117 K 38 BbiXOLl. npoTOifOB "sne
T 

pe.a." H " H8 38D • Bblp88HKB89TCR , XOTS1 ITOilH8S1 CHMM9TpHS1 He Ha 61liOD89TCS1 H 

B 3TOM Clly'lae . ,LlaHHSSI peaKUKn H9 MO>K9T 6b!Tb ITOIIHOCTbiO 06'bH C H C H8 C Toq-

KH 3p911HS1 H301IHpOB811HOrO ypOBHn COCTaBHOrO n npa j 81-IDHO , 'ITO D8>f<Q npK 

CpaBHHT911b HO HH3KH X 3H9prHnx 6oM6apnupy10WllX '18CTHU B03\<IO>K9H OOpeneneH

H bill BKI181l HH bi X npoueccos. 
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8 OpHB9,09HHOA HH >K e T~61IHU9 .0 8 Hbl 3H8 '1 9 HKSI OOIIHb!X C9'19HHI! peaKUHH , 

0011Y'I9HHbl9 HHTer pHpOB8HH 9M yrnOBbiX pacn p e,ae119HHA. 

ET q E T a E T q 

I K a B / IM 6 a p u / / K a B / I M 6 apH I / KaB / I M 6apu / 

372 0,.1 0 + 0 ,01 6 98 2,22 + 0 ,06 986 4 ,32 + 0, 12 
5 00 0 ,5 8 + 0 ,0 2 7 5 3 2,.84 + 0 ,07 1062 5 ,96 + 0 , 17 - -
5 95 .1 ,03 : 0 ,03 8 18 2,8 3 + 0 ,0'7 1094 12 ,44 + 0 , 36 - -6 46 1 ,4 7 : 0 ,04 868 3 ,32 + 0,09 11 1 1 13,68 ! 0, 37 -673 2,03 + 0,05 924 3,71 + 0,10 1 16 0 9,96 + 0,28 

B Ta6nHu e y Ka3aRa c pe.a He Kaa.apaTH'l HSSI ow H6Ka H3M epe HH R 6e3 y'leTa To'l -

HOCTH onpe.aeneHH SI a HeprHif aa aHMo.aaAcTBYIOLUK X MOHOB TpHTHR. O tu H6Ka a / 

onpe.aeneHHH 9 HeprHH B3 aHMo.ae li c TB HR MeHSJ118 Cb o T 2% npu E ~00 K 9s .ao 
T 

1% n pH E 
T 

1200 K 9s. 

B 3aK11 JO 'leHH e asTOpbi C'l HT aJO T CBO H.M .aon roM Bbl pa3 HT b 6na r o.a apHOCTb 

U39 Hb H all ryHy 38 nOM OlUb B npoae.auHHH Jt3MepeHHii , A.n . K o6aes y 3 8 

y'la CTHe a o6pa6oTK e .a aHRbrx , <P .Jl . Wanupo a a n o n e3Rbl 9 c oaeTbl a o 6cy)f<

.09HHH 001ly 'I9HHb!X p 93Y11bT8T08 H rp y n oe 06cn y>K H88 HHSI 9119 KT pOC T8TH'I9CKOro 

r e Hepa Topa. 
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