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MMogaepaanue MaTepHaNLHOro fananca
B muamenHoi naasme I
METOA0M HHMKEKIHH XOJOAHOI0 raza

I1.A. Bazpancxuii, A.A.Jlusynos, B.B.Makcumos

HrCTHTYT sacpHo# Qusuxn uM. .M. Bynxepa
630090, HoBocubupck, Poccus

AHHOTALHA

Ha ycranoeke «['a30MHAMUYECKAS JIOBYIIKa» PCATH3OBAH H HCCICAOBAH
METOI MOANEPAAHMA MATCPHANBLHOro OANaHCA MIA3Mbl B 3KCIICPHMCHTE
MIDKEKIHEH XOJIOMHOTO Ta3a. BuiiH MOMy4EHBI BRICOKHC MapaMCTpsl mias-
Mbl ¥ NPOBCACHO H3YUCHHC CYIIECTBYFOIUMX KAHAJIOB MOTCPh JHCPTHH.
[Toxazano, yro npodyim MIOTHOCTH M TEMIEPATYPh! IUTA3MBI HMEIOT MakK-
CHMyM HA OCH. B pesynbrare NMPOBSACHHBIX IKCHCPUMEHTOB NPOACMOHCT-
PHPOBAHO, YTO JAHHBIH METOX MOMKCT ABILATHCA 3(hpcKTHBHON ANBTEPHA-
THBOH HCTOYHHKY IUId3Mbl B NCPCHCKTHBC HAPAMHBAHWA MOIIHOCTH H
JUTHTETLHOCTH ATOMAPHOH MHKCKLMH H JOCTHACHHA 6O/ICC BBICOKHX Ma-
paMeTpoB IIA3IMBL

Cold-gas plasma fueling in the GDT experiment

P.A.Bagryansky, A.A.Lizunov, V.V.Maximov

Budker Institute of Nuclear Physics
630090 Novosibirsk, Russia, Email: lizunov@inp.nsk.su

Abstract

The gold-gas plasma fueling method was applied in GDT experiments to
maintain plasma density during the neutral beam injection pulse. High
plasma parameters were achieved and an analysis of the existing energy
loss channels was conducted. Tt was shown that the method presents a
robust approach to plasma fueling in next experiments in the Gas Dy-
namic Trap with more powerful NB injection.

© Hucmumym adepnoii pusuxu um. I'.H.byoxepa

1. Beenenue

SKCICPHMCHTAIBHAA MPOrPaMMa HA YCTAHOBKE [ a30JuHAMHYECKAA NOBYII-
ka (CJUD [1] choxycupoBara HA MCCHEJOBAHMH PA3THYHBIX ACTICKTOB (H3MKH
yACpHKAHMA NBYXKOMIOHCHTHOH TIA3MEI, HHTEPECHBIX C TOYKH 3DEHHS NPOCKTA
HCTOMHHMKA HEHTPOHOB ¢ 3ueprusmu 14 M3B na 6asze I'11 [2].

TTnasma B I'JUI cocTonT H3 OBYX KOMMOHCHT: (DOHOBOH HIM «MHIUECHHOM)
MIa3MBl C TCMOEPATypoH B HECKOABKO JJICKTPOHBOALT H  IUIOTHOCTRIO
~5.107+10" oM, koTopas yaepmBaercs B ra’omMHAMHYECKOM pexame [3], m
TONy ASIIUH OBICTPLIX HOHOB ¢ 3Hcpruamu 10-15 k3B, obpasyromeics npH HHKEK-
IHH B IUIA3MY IIyYKOB aTOMAPHONC BOJOPOAA. BBICTPHIC HOHBI HMCIOT JIHHY pac-
CeAHHA HA YIOX MOPAAKA COMHHIBI, MHOTO OONBLIVIO, YE€M PACCTOSHHE MEMIY
MATHHTHEIME TIpoGKaMu, ¥ yaepxuearoTcs amuabarudecku [4]. INapamerpsr mu-
MEHHOM MIa3Mbl, KAk B JKcmepumenTax Ha UL, Tak ¥ B NpOEKTe HEHTPOHHOIO
HCTOYHHKA, MO/UKHBI HAXOJWTHCA B OMPEACICHHOM IHAMA3Z0HE, YTOOBI, C OAHOM
CTOPOHBI, 0OCCHEMHTH HOCTATOMHBIH 3aXBAT WHKCKTHPOBAHHBIX ATOMAPHBIX My4-
KOB, C APYTOH, HE BBI3BIBATH CTHIIKOM HHTCHCHBHOTO PACCesHHS 00pa30BABIIMX-
s OBICTPHIX HOHOB. [TOCKOTbKY JUTHTETBHOCTh MMIYIbCa MiDKEKIHH Ha [T co-
crasiser 1.2 MC, a TIOJHOC BPEMs JKH3HH BEIICCTBA B ITHX YCIoBHAX ~600 MEC,
IS MOAJEPAKAHAS CTAUMOHAPHBIX YCIOBHH B3aMMOJCHCTBHA MYy4KOB C TLTA3MORM
HEOOXOMMMO TEM HJIH HHBIM CNOCODOM MOAAEP/KMBATH MATCPHANBHBIH OanaHc
MIa3MBEL

TpaguuHoHHEIM 114 3KCiepuMenToB Ha I'JUJ1 sBiseTcs CUCHADMHA, e Co3-
TaHHE HAYAIBHON «MHIICHHOI» MIA3MBI # NOAAEp/KaHHe 6ananca BEHIECTBA MPH
HHMKEKI[HH OCYHICCTBIAETCE WCTOYHHKOM IUIA3MBI, PACTONOKEHHBIM B OTHOM M3
pacumpurenei, a MI'JI-ycToi4uBOCTS MIa3Mbl 00CCTICUMBACTCA AHTHIIPOOKOTPO-
soM (kacmom). OJHAKO, MHOTONCTHHH ONBIT 3KCIUTYATALHM HCTOYHHEA MLIA3MBIL
BBISBHJI HEKOTOPSIC CYMIECTBCHHBIC HEAOCTATEHM €r0 HCNOJb30BAHMA B TAKOM Ka-
yecTBe. M3 HMX CACOYET BBUICIHTS.

1. 3HAYMTENBHASA INCKTPHYECKAS MOLIHOCTH (2-5 MBT), moTpedasemas HCTOY-

HHKOM ITIA3MEl. 2TO [eiaeT mpodieMaTHYHBIM €0 NPHMEHECHHE B YCTAHOB-

KAX THIA HCHTPOHHOTO MCTOYHHMKA M €r0 BOAOPOAHOTO mpoToTHNA [5], pac-

CYHTAHHBIX HA CTALHOHAPHBIA H KBAa3WCTALMOHAPHBIHA PEXXHAMEIL paboTEL

2. VXymmeHwe BAKYYMHBIX YCJIOBHIH B DaCHIMPHTCHE, I/IC PACHONOKCH HCTOY-

HUK IUIA3MBI 32 CHET OTPAKCHHA OT NMPOOKH 3HAMHTEIBLHOM AOMH HHAKCKTH-

PYEMOr0 MIA3MEHHOrO MOTOKA.

3. JIOmOJIHHTE/NbHBIC TIOTECPH JHEPTHH M3 Mia3Mel depes mpobky Ha paboraro-
ngad ucrounmk muasMsl. [Tocnemmnii d@dexr obycroBnen oOmeHOM 3CK-



TPOHAMH MEXAY TUTa3MOH B nenrpansHoi sueiike ['JI1 1 MIOTHOH H OTHO-
CHTENLHO XOJOMHON ma3MOH M3 HCTOMHMKA, NPOHHUKAOMIEH FOCTATOYHO
rTyO0KO B MPOGOUHYIO 001ACTb.

TToMMMO 3TOr0 MOTOK IIA3MBI H3 HCTOMHHKA BHOCHT «OOOUHBIH TIOIOAH-
TeTbHBIE BKAAX B 3AMaC YCTOMUHBOCTH CHCTEMbl OTHOCHTEILHO MI" JI-xoneOanmi.
[ToaTOMY NPEACTABIACT OTACHbHBIH HHTCPCC M3YYHTh CTaOHIM3HPYIOIHE CBOMCT-
Ba Kacma kax MI [J-MKops i OUCHHTb €r0 MOTCHIHANBHBIC BOIMOKHOCTH, uMes B
BHILY AANBHEHIMI MPOrpece B MAPAMETPax MIA3MBL. Vka3zaHHbIC 3aMCYaHHA CTH-
MYJHPYIOT MOMCK AIbTEPHATHBHOIO METOAA [OJUICPKAHHS MATCPHANBHOTO DaNaH-
ca ILTA3MBL B SKCHEPHMEHTE, CBOOOIHOrO OT HEJOCTATKOB HCTOHHKA ILIA3MBL

TaxumM METOZOM MOMKET ObITh HHKCKUHA B IUIA3MY XOJIONHOrO rasa
(MOTCKYJIPHOTO BOAOPO/A). [TonoOHBIE IKCICPHMEHTHI TMPOBOMWIHCE B CBOC
Bpemsa Ha ycrasopke 2XIIB [6], Ha psAne APYrHX YCTAHOBOK [7] u aamm onpene-
eHHEbIC Pe3yaAbTaThl, C HCMONB30BAHMCM HIDKCKIHH XOJOHOrO raza JUiA Tmoa-
[EPHKAHMST MATCPHATBHOrO OANAHCa MIA3MbI CLCHAPHI IKCTIEPHMCHTA HA YCTa-
woske I'JUJT MOMH(EIEAPYETCs: CEAYHOmMM 00pasoM. Ha mepBoM 3Tane npH no-
MOIIH MCTOMHHKA FIA3MBI CO3/IACTCA HAMANbHAA «MHILICHHAD IIa3Ma, Ha KOTo-
poif 3aXBATHIBACTCA AOCTATOYHANL MOMIHOCTH ATOMApPHOH HIOKCKIMH M (hopMupy-
ercs monyuuMs OBICTPLIX HOHOB. B panbHEHIIEM NOCTYIUICHMC BEINCCTBA B
MNA3My IPOMCXOJMT 33 CUET HOHH3ALMH XOIOIHOTO rasa, nojaYa KOTOPOro Ha4uH-
HaeTCs B 3aJAHHBIM MOMEHT B TCUCHHC HHKCKIMH. TMoTok ra3a J0JDKEH KOMICH-
CHpOBATH TOTEPH BEIICCTRA 4YCpE3 npoOKH, ~1 9KB. KA B YCIOBHAX IKCIICPHMCHTA.
IpocThie OUEHKH TOKA3BIBAKOT, “ITO TTA HOHM3ALMHM TIOCTYNAoNIEero rasa Tpedyer-
cs MommmocTs ~30 kBT, 4TO COCTaBIACT MOPAAKA 5% OT MOILIHOCTH ATOMAPHOH
WEDKCKITHH, 3aXBaTHIBAEMOIt B IIIasMy (2 MBT). OueHkH A1 rAyOHHBI MPOHHKHO-
BEHMs HEHTPaNBHOrO rasa B IUIasMy C yUCTOM NpPOLCCCOB AHCCOLMALAM, JTUCCO-
[MATHBHON PEKOMOMHALMH, HOHH3ALMH 3ICKTPOHHBIM yAapoM M Mepe3apsakH
AT BETMMHHY ~5 CM (WIf NapameTpos «MHIICHHOI» IUIA3MBI, XaPAKTEPHBIX
wis TJUT). OOpMHPYIOWHHCE B ITHX YCIOBHAX npoiie IVIOTHOCTH TUIA3MBI
IOJUKCH WMETh MAKCHMYM Ha MEPH(CPHH, TAC COCPEAOTOMCHBI HCTOYHHKH BCLIC-
crea. OOHAKO, TAKOW BN/ PACTIPEAC/ICHHA HC ABIACTCA YCTOWYHBBIM, H CHEIYCT
OIKHIATE 3AMOMHEHHS MPHOCCBOH 00MACTH 34 CHET NPOLECCOB TypOyAEHTHOTO IO~
HEPCHHOTO MEPEHOCA.

2. DxcnepuMeHTANBHAA YCTAHOBKA H CUEHADHH
IKCACPHMEHTA

Cxema yCTAHOBKH ["a30(HHAMMYECKAS JIOBYINKA IPHBCICHA HA puc. 1.

Puc. 1. Cxema ycranosxs I' [1J1.

1 - BaKyyMHAs KAMEpPa HCHTPAILHOH YacTH, 2 - BAKYYMHas KaMepa Kacna, 3
- BAKYYMHAA KaMepa PacUmpHTens, 4 - TOPUEBOH 0aK, 5 - HCTOYHHK TUIA3MBI, 6 -
KATYLIKM OCHOBHON MATHHTHOH CHCTCMbI, 7 - MPOOOYHBIC MArHHTHBIC KATYIUKH, 8

- 3ICKTPOIYTOBOH HCHAPHTENh THTAHA, 9 - IPHCMHHK MTa3Mbl, 10 - aTOMApHBIH
umwkexrop CTAPT-3.



Jins MPOBEACHHA SKCIEPHMEHTOB C HEXKEKIMEH XOI0HOro ra3a OnUI0 H3ro-
TOBJIEHO CIICIMATLHOE YCTPOHCTBO, TO3BOMAIONICE OCYIIECTBIATE PEryaHPYEeMBbIH
HAMYCK ra3a (MONCKYIAPHOIrO BOAOPOAA) B BAKYYMHYHO KAMEDY. 3710 YCTPOHCTBO,
7.1, Ta3-60KC (gas-box B AHINOMIBMHON THTEPATYPE), NPEACTABIAIO CODOH KOMb-
neoOpasHeii pesepsyap ¢ HAOOPOM PAJIHANBHO PACTIONIOMCHHBIX OTBEPCTHH ANA
BBUIYCKA Ta3a HA BHYTpPeHHei cropose (oM. puc.2). I'a3 u3 Gannona nojasancs B
pe3epByap Npu cpabaThBAHAA AMITYTbCHOTO KJIANAHA, BPEMA BKIIOYCHHA KOTOPO-
ro 3a7ABaJoCh OT KOMMLIOTEpA depes oOmyro cHCremy ympaBicHus [8], AcHCT-
Byromyo Ha ycraxoske [ JUI KommdecTBO MEXKEKTHPOBAHHOIO ra3a MOTJO pery-
THPOBATECH B MIHPOKHX NPEACNIAX MyTeM 33JaHHA HYKHOrO JaB/ICHHA B Basione.
TTOCKOTHKY HAMYCK Ta3a OCYMECTBIANCH uepes Oypepusiii 00beM BHYTPH KOJbIIC-
obpa3HOro pe3cpeyapa, 00ecreynBanach PABHOMEPHAs MO pajuyCy M CTallHOHap-
HASL HA BPEMS CYMICCTBOBAHMA IUIA3MbI HIJKCKIMA. YCTPOHCTBO PasMEIanoch B
uenTpansHoi auciike I'JIJL O CTOPOHBI HCTOYHHKA IUIA3Mbl B MPOOOYHOM OTHO-
mennn R~4.2,

Puc. 2. CxemaTnyHOE H300paXkeHue YCTPOMCTBA [UIA HAMYyCKA rasa.

1 - cTeHKa BAKyyMHO# kKaMeps! ucHrpanbHoH yactu I' U1, 2 - karymku ocC-
HOBHOM MATHWTHOM CHCTeMBI, 3 - ra3-Dokc (CTpeaxamMH TOKA3aHO HAMPABJICHHE
HIDKEKIHA Ta3a), 4 - nnasMa.

HERESKIHA
pnur. 1. 2me
HEnyCK rasa
e ¥c
HCTOMHAK NMIasME
onHT. 2.8 M
0 2y 37 t, MC

Prc. 3. BpeMeHHO# CuieHAPHIT SKCICPHMCHTA.

BpeMEHHOM CHEHADHI 3KCTICPHMEHTA NPOMJUNOCTPHPOBAH puc.3. Hauams-
Has TWia3Ma B 3KCICPHMEHTE CO3aBajacChk MPH NOMOINM HCTOYHHEKA (no3. 9 Ha
puc.1), paGorasmero B TeyeHun 2.8 Mc. TTogaepxanue MAaTCPHATEHOTO Hananca
a3MBl DPH HHAKEKIMH ATOMAPHBIX NYYKOB OCYMICCTBIIANOCH HANYCKOM Tasa,
KOTODEIH HAMMHANCA B MOMEHT 2.5 MC.

Mi3MepeHHe NapaMerpoB MIa3Mbl B JKCTICPHMCHTAX OCYLECTBILIOCH NpH
OMOIIH HAGOpa AMATHOCTHK, omucaHHbIX B [9]. MsMepenue mpodmicH nioTHO-
CTH M TEMIEPATYPhI MIA3MEI NPOBOJHIIOCE CHCTEMOH TOMCOHOBCKOTO pacCeAHHA H
TPOHHBIMH JEHTMIOPOBCKHMH 30HJAMH. JUIA H3MCPCHHA NOTEPh SHCPIHH M 4ac-
THI Yepe3 TpoOKH HCTIONBL30BAIMCH MHPOINCKTPHYECKHI HONIOMETP H H3MEPHTENb
IOTOKA HOHOB, PACTONOKCHHBIE B pacmmpurene. IlonepeyHeie NOTCPH IHEPIHUM
W3MEPATHCH TIPH NOMOIHE JIHMUTEPOB-KATIOPHMETPOB, PACTIONOKCHHBIX B OKOJIO-
npobouHEIX 06JACTAX H B IKBATOPHANLHOH NIOCKOCTH.

3. Pe3yibTaThl IKCIIEPUMEHTOB

B 3KCHEpMMEHTAX C HHKEKIMCH XONOAHOrO rasa OBlIa CO3AaHA MIa3Ma ¢

XapaKTEpHOH MIoTHOCTHI0 ~1.5+2:10"% e 1 Temmepatypoit anexrponos ~60 3B.
[Tpodyumm WIOTHOCTH M TCMICPATYPH! MIA3MBl MOKA3AHBL HA puc.4 u puc.5. Hx
BHI  CBHOCTCABCTBYET O  CYIIECTBOBAHMH  J(QEKTHBHOTO  MCXAHH3MA
«TepeMEIMBAHN A3Mbl NPH HAYANBHOM NPOQUIE TUIOTHOCTH, HMCIOICM
MaKCHMyM Ha nepudepnn, B 0DNACTH PAacHONOKEHHSA HMCTOMHHMKOB BCINCCTEA.
ITpHuHHOU GBICTPOrO 3aNOMHCHHA MPHOCEBOH 00JACTH MOMKCT CIIYKHTD HEYCTOH-



YHBOCTh, HATIPHMED, TEMIEPATypHO-IpeidoBas, pa3BHBAKOILANCK B IUIa3Me C
TIPOTHBOMOIOAKHBIMH Hﬁi‘[pEIBJ‘lﬂHHHMI—I TPAIHCHTORB TUIOTHOCTH H TEMIICDATYDBI.
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Puc. 5. TIpoduns 371EKTPOHEOR TEMIICPATYPHI IL1A3MBI.

Jlns mOCTPOCHHS 3AMKHYTOH KAPTHHEI SHEPrETHYECKOTO OalaHCa ILIa3MbI
HCTIONB30BATACE yHCACHHAA Monens [10], mo3BolsBIIAR PACCHHMTHIBATE MAKPO-
CKOMHYCCKHE MApaMeTphl TUIA3MBI; YHEPrOCOACPKAHME B «MHMILCHHOH» IUIA3ME H
OBICTPBIX HOHAX, MOIIHOCTL ATOMAPHOH HIDKCKIHH, 3aXBATHIBACMYIO B IJIa3Me,
MOIIHOCTh HATPEBA JJICKTPOHOB (MHINEHHOH» IUIa3Mbl OBICTPHIMH HOHAMHM, a
TAKMKE MOIHOCTH TPOIOILHEIX MOTEPs JHEPIHH H MOTEPH HA mepe3apanxy. Bxoa-
HBIMH JAHHBIMH SBJILTHCh H3MEDEHHBIC B SKCIICPUMCHTC PACIIPCACICHHA TIOTHO-
CTH ¥ TEMIICPATYPhI INA3Mbl H XaPAKTCPHCTHKH aTOMapHOH Hibkekuud. Cpase-
HME PC3YALTATOB MOJCIBHBIX PACHETOR C IKCIICPHMEHTAIBHBIMH JAHHBIMH TTO3B0-
MU0 M3BJICYh MAKCHMYM CBEICHHH O XapakTCPHBIX MAacITabax CVIHECTBYHOILIHX
KAHAJIOB NOTEPH IHCPIHH M3 ILIASMBIL

Cepopka 3Heprerudeckoro 0anaHca NIA3Mbl I8 PEOKHMA C HHAUKUHEH XO-
noAHoro raza mpeacrasicHa B TaOmuue 1. Tam ke 114 CpaBHEHHS NPHBCICHBI
COOTBETCTEYHOLIHE BEIWYHHLI, XAPAKTEPHBIC A% PEXHMOB C HCHOIL30BAHHEM
OJHOTO HCTOYHHKA mnasmsl [11].

Tabmuua 1
[Tapamerp Hmwkexuus rasa I [Tymka

SHeprus B OBICTPBIX HOHAX 300 - 500 Ix
DHEPrusd B « MHNICHHO) MIa3Me 100 Dx 150 Tx
3axBa4CHHAN MOIHOCTD 2 MBr 2.2 MBr
TopmoskeHue 6. HOHOB HA 3EKTPOHAX 0.9 MBr 1.5 MBt
IMoTepu HA HOHM3AWEO 40 xBr —

TIpONOABHEIE MOTEPH 210 xBr 600 kBt
[Tonepe4unsie NOTCPH 500 xBr 200 kBt
[Morepu Ha H3TyUCHHE 190 xBr 200 kBt
AHOMATBHBIC IOTEPH — 500 xBr

" Amerores B BHJLY TasoMHaMH4YeCcKHe TI0TCPH Yepes nmpodxH (cm. [3])

B norepu 3HEpriM Ha M3AY4CHHC BKIIOYMCHBI TAKKC H NMEPCIAPAIHBIC MOTE-
pu. [IpuBeacHHBIC 306CH NAPAMETPEI MPEACTABIAIOT COO0H BEIHYMHBI, YCPECIHEH-
HBIC [0 XAPAKTCPHOMY BPCMEHH MX H3MCHEHHA, paBHOMY ~1 Mc. IIpu mocrarouso
OAH3ZKMX 3HAMEHHAX MOL[HOCTH HATPEBA «MHINCHHOI» mmasmsel (0.9 MBr u 1.5
MBT) pons TEX HJIH HHHIX KAHATIOB MOTEPH B JHEPTETHUECKOM OanaHce pasaHyHA
I Pa3HBIX PeXHMOB. BMecTe ¢ TeM, CyMMapHAA MOIIHOCTE NMOTEPh JHEPIHH 1O
BceM HADHONAEMBIM KAHATAM B JKCIEPHMEHTAX C HHDKEKHMEH rasa Xopomo co-
rIACYCTCH C BEIUYMHOM MOIIHOCTH HArPEBa MNA3MBL, B TO BPCMS KaK JUIS PCKHMA



C HCTOYHHKOM CYIIECTBCHHBIM ABIACTCA JIOTOTHATCIBHbIN KAHAJN, CBA3AHHBIH C
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3NEKTPOHHOH TEMIONPOBOJHOCTHI0 Ha MOTOK MA3MbI K3 Ta30pa3pAdHOH AHCHKH o ' '
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NOAACPKAHNA KBA3HCTAIMOHAPHOIO COCTOAHHA IJIa3MBI OBlIa MPOBCACHA CCpHA 2 i S A
IKCIEPHUMEHTOB C «PACNPEICTICHHOW) aToMapHOM HIDKCKuueH. B 3THX 3KCnepH- : -
MCHTAX IOCIIE0BATEIBHO BKIFOUAMMCE NAPHl MPOTHBONOIOMKHO PACHONIOMCHHBIX 1s T et e i b i
HIDKEKTOPOB C 3aJIepKKoi 1 MC, TaK YTO NOMHAA AMHTCNBHOCTH MIKCKIIHMH co-
crasisna =3 MC. " P PR EELE L E Ll Al e el it
T T T T T T T A e ey Tt el Peeitor St Reontiynieniin Sbeniy, | it S
e i i 1 i [ 1 ] | | |
% o L] L] i 1 i i I i 1 1
ﬂqﬁm-u-lr——-u; nnnnn :... kkkk ;ip-—*; ————— :-_-—.——.Ir- ' .j_l_lEl‘ll_I:IIIl;].I'llijlll
i 1 i i I I 1 00D 0 L] Saaely Lo oD L]
1 i I |
1 : 1 1 1 : : t, mxc
o et e e i et . it o |l ol e o =
; : : : ; ; : Puc. 7. OcomiiorpaMMa 37CKTPOHHOM TEMICPATYPhI IUIA3MEL
W I S D bt L S E
i k I i 1 i |
1 ] I 1 ] ] 1
1 H L] 1 ] i 1
Wt -=--=-Jd=-=-=-- Lo = . Leew=-- s = - - i -
1 ] I i 1 1 ]
I i 1 |
| |
SOl [ 4 Mg — o R R it 4
i ] 1
= i i
' |
kL IS0 I &0 S 50 L 2ol

t, }xc

Puc. 6. OcL@uiorpaMMa MOIIHOCTH, 33XBATEIBACMOH B ILIA3MY.

Ha puc.6 NMpEACTAaBICHA BPEMCHHAA 3aBMCHMOCTE MOINHOCTH ATOMAPHOMH
HEKCKIMH, 3aXBaThiBaeMOH B miazmy. Ha pHC.7 u PHC.8 MPOACMOHCTPHPOBAHEI -
OCLMMIOrPaMMBl JICKTPOHHOH TEMOEPAaTyphl H IUIOTHOCTH TUIA3MBI COOTBCTCT-

BEHHO (MPHBEACHB! JAHHBIC «BEICTpesa» Nel3l, xapaxrepHeic Al OMHUCAHHOIO

pexnma). TIPHBEICHHBIC PE3YILTATHI MTOKA3HIBAKOT, UTO SHAMCHHA IUIOTHOCTH H { anc0 w0 40m0 oo eow S
TeMIepaTypsl IWIA3Mbl HC3HAUMTCILHO MCHAIOTCA B TCUCHHC HMITYJIbCA aTOMap- o
HOH MIDKEKUMH TPH TOCTOSHHOH MOUIHOCTH Harpesa. OCHOBBIBASCH HA ITOM, Puc. 8. OcumnnorpaMMa rioTHOCTH IUIA3MEL

MOJKHO 3aK/KOYHTH, YTO BO3MOKHOCTH PEryJHpOBATE B IMMPOKHX MPCACiax WH-
TEHCHBHOCTH HANYCKA ra3a MO3BOJMT B NEPCNICKTHBE TOAICPKHBATE MATCPHATL-
HEIH GaJIAHC MNA3MBI B JKCTCPHMEHTC B YCNOBHAX YBC/HYCHHOH MOINHOCTH H
JTMTCIBHOCTH aTOMAPHOH HHKCKITMH.
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4, JakawueHue

[TpoAcnaHHBIe HKCHCPUMEHTEl MOKA3ATH BO3MOMKHOCTH HCTIONB30OBAHUA ME-
TOJAa HATIYCKA XOJOJAHOrO rasa s MOAJSPAKAHHA MaTrepHanbHoro Oamaxca mas-
MBIl B YCIOBHAX ATOMApHOH mivkexipy Ha ycranoske I'/UI, ¥ BRIABHIIM €10 NOJIO-
JKHTCILHBIC CTOPOHBL, MO CPABHCHUWIO C HCMONb30BAHHEM HCTOYHMKA NIA3MBI, a
TAKKE HEK?‘I‘prIE HenocTarku, Yi3Mepenusii npo(uis NIOTHOCTH I1a3MEl, (op-
MHPYIONTHHCA NPH MEDKCKIHH TA33, HMEET MakCHMyM Ha ocH. Ilapamerpsi nnas-
MBI OBLTH J0CTATOYMHO ONH3KH K MAKCHMANBHBIM 3HAYCHHAM, JOCTHTHYTHIM HA
ceromEAmHMi JeHp B 3xcnepumMcrTax Ha I'JUVL BO3MOXHOCTE K yIpaBisTh HH-
TEHCHBHOCTBIO HATIYCKA ra3a JacT BO3MOMKHOCTh padoTaTsh B ITHPOKOM JHANA30HE
IApaMETPOB IUIA3Mbl. DKCIICPHMEHTHI C YBEIHYCHHOH JUTHTCTAHOCTBH) HMITYIHCA
ATOMAPHOH WIDKEKUMH NPOJCMOHCTPHPOBAH, YTO HCTOMB3YA HANMYCK Tasa AT
MOIATKH 11/133MBI BEIISCTBOM, YAAETCA JOOHTHCH KBA3HCTAUHOHAPHBIX Npoduuiei
TEMTICPATYPhl H INIOTHOCTH NPH NPAKTHYECKH NOCTOSHHOH MOIHOCTH HArpesa
nnasMel. [ToayueHHsic pe3ynsTaTsl MO3BOAIOT NPEANaraTh JAHHBIH METOA C BO3-
MOYKHBIMH YCOBEPINCHCTBOBAHHAMH KAK AJIbTCPHATHBY HCTOUHMKY IUIA3MEI B IUIA-
HAPYEMBIX JKCOCPHMCHTAX C YBENMHCHHOH 3HCPreTHKOH ATOMAPHOH HIDKEKIIHH,
pACHHTHIBAS HAa NAJBHCHIIMH MpOrpecc B mAapaMeTpax maasMel. Bmecte C Tewm,
ocracTca Hexotopas npobncMa, CBA3AHHAA CO 3HAYHMTC/IBHBIM YPOBHCM NONCPSY-
HOTO IICPEHOCA, BHI3BAHHBIM CreHH(HKOH nepupepHHHOH HIDKCKUMM rasa B
nnasMy. B 310if CBA3H NIAHMPYETCH JONMOJHHUTENBHOC HCCIACIOBAHHE W COBCPIICH-
CTBOBAHME METOAA A/ YMCHBIICHHSA JAHHOIN0 KAHANA MOTCPh SHEPIHH.

BiiaroaapHoCcTH.

ApTops! Bhpaxator OGnaronapsocts A M.Kympssucsy u A.A.MsauoBy 3a
none3Hbic 3aMedanud B xoae padorer, O K. MBICKHHY 33 TEXHHYECKYIO NOAICPK-
xy, A.H Kapnymosy 3a moMois B NPOBEICHHH IKCNICPUMCHTOB H MPEAOCTABIIC-
HME YHCCHHBIX KOJOB Ui PaCyCTOB NapaMCTPOB TUIA3MBI.

Jlanuas paGora ObUIa BHIMOJHEHA TPH YACTHYHOH moamepkke MemnyHa-
pommoro Hayuno - Texsuaeckoro Lienrpa, npoekt Ne 492.
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