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MpoexkT [ OMI/: faBlio@mer o /6i@Br\iAaKa

Cnncok Hay4yHbIX 3a4a4 npoeKTa [AM/]
BKAKOYaeT

Ve

A [lemoHCTpauuio yaep*KaHma nnasmsbl c cyb-
TepmoagepHbiMKU napametpamn, b A n Q>0.1
B uMmnynbce 6onee 1 c;

A 3KcnepumeHTaNbHYIO NPOBEPKY HOBbIX
TEXHONOIMN, B TOM YMCNEe AMaMArHUTHOrO
yAEpPrKaHMA NNa3Mbl;

A [JemoHcTpaunto 3¢PeKTUBHOCTN ANBEPTOPOB-
pacwmpuTenien ana Nnpuéma NcTeKarowemn
NAa3mbl U €€ TEPMOU30AALUM MO
3NEeKTPOHHOMY KaHasny




|. OcHOBHbIe pe3ynbTaTbl 3KcnepumeHTos Ha /1 8 2017 1. u
6anKanwme naaHbl

[I. TlogroToBKa saKkcnepumeHTa Nno reHepaunm nn1asmeHHoro
cryctka cb 4 B AMHEeMHOM MarHUTHOM NOBYLLIKE

Ill. Pa3paboTKka HOBbIX AMArHOCTUK ANA NAA3MEHHOTO
3KCNepnmeHTa

V. Pa3paboTka npnbopoB 1 TeEXHONOTUIN ANS
METPOJIOrMYecKoro obecneyeHma nccieaoBaHMM

V. 3aKknw4yeHue
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[NpeawecTByOLLME SKCNEPUMEHTAIbHbIE KaMMNaHUKM Ha ycTaHoBKe [[1/1

A MpoAeMOHCTPMPOBaAN yaep*KaHme naa3mbl ¢ 10-KaB noHamm ¢ oTHocutenbHbiMm gasneHmem (b) go 0.6;

A c npumeHeHmnem gononHmtenoHoro IUP-Harpesa nanasmbl mowHoOCTbo 0.7 MBT, Nn03BOAMAN NOAYYUTL
9N1eKTPOHHYIO TemnepaTypy nsiasmol 1 KaB;
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Ctaobnnumsauyuma nnas3 MbrH app@mBeKkKk an
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X B /1 ycTaHOB/IEHbI CEKLMOHNPOBAHHbIE abcopbepbl Naasmbl (cm. puc.) ana GopmmnpoBaHmUA
ONTMMaA/IbHOrO pacnpeaeneHna NoTeHumMana naasmbl No paguycy
A [lna o6ecneueHns MI-ycToiuMBOCTH, BenMUMHA noTeHumana* "YFQ(400 B .. 1 kB);
A B pexunme «BUXPEBOTO YAEPKAHMA» C HU3KUM YPOBHEM NOMEPEYHOrO NepeHoca, Ha
nepmndepmmn Nnasmbl 06pasyeTca Y3KUIM CI0M CO CKAYKOM NoTeHuUKnana n anddepeHumanbHbim

BpalLLeHUEM.
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Ctaobunnumsauyuma nnas3 Mb-rH app@mBeKkKk ar

05 F n=11-1310"w>  —e—t= g‘l’ Mc PaduanbHbie npogunu aneKkmpoHHol memmnepamypesi 8
st =8.1MC
s 8.2 ME pPa3au4YHbIE MOMEHMbI BPEMEHU MpuU MowHocmu 3LP-
0.4 1= t=83mc Hazpesa 400 kBm
s t=84 McC
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PacnpedeneHue nomeHyuana no cekyuam abcopbepa
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A Mpwn 3UP Harpese, popmupyeTcs cTauMOHApPHbIN B TedeHne 1.5 mc npodunb sneKTpoHHOM
TemnepaTtypbl ¢ Makcumymom © 450 3B 1 xapaKTepHbIM paauycom 6 cm (pagnyc ammutepa 15 cm);

A MI-yCTONUYMBBIN PEXKUM YAEPKAHUA NNAa3Mbl 4OCTUTAETCA B LUMPOKOM AMana3oHe paguasibHOn
dopmbl pacnpeaeneHms NnoTeHUMana Ha cekumax abcopbepa;

A TMepexon 8 MI-ycToinumBbIN pexkum npoucxoaut npu Y Y T U TT Npu AasbHenwem
YMEHbLUEHNN NOoTeHUMaNna NapameTpbl N1a3Mbl CYLLECTBEHHO HE MEHALOTCA.

dKcnepumeHT Ha [AJ1 6/23



Ctraobnnumsauyuma nnas3 MbrH app@mBeK ar

BoiBOoOAgb NO pe3ynbTaTamM pPpaboTbl:

A Bnepsbie Ha ycTaHoBKe [[1J1 4OCTUTHYT CTabUNbHbIN Pa3pAa C 3/IEKTPOHHOM TeMnepaTypon 4o
450 3B B TeueHune 1.5 mc npun mowHoctn CBY-Harpesa 400 KBT;

A N3mepeHHble 3HaYeHnA Te HaXo4ATCA B COOTBETCTBNU C MaKCMMAJIbHbIMUN 3HAYEHNAMMU,
OOCTUTHYTbIMU paHee, y4NTbiBaA 3HAYNTE/IbHO BO3POCLUYHO NJOTHOCTb NJ1a3Mbl U B ABa Pa3a
MeEHbLUIYHO MOLWHOCTb Harpesa,

A AHanv3 napameTpoB nnasmbl Ha CTaAMM OCTbIBAHWA NO3BONA BbIYUCAUTD BaXKHYHO
dyHAameHTanbHy0 BennunHy A= 4.6+0.4 — KoapPuumeHT, ceasbiBatowmi T, co cpegHen
sHepruemn, «BbIHOCUMOM» SNEKTPOHOM, MOKUHYBLUMM JIOBYLLKY BAO/Ib MAarHUTHOrO MOAS;

A [MOTOK 3Heprmmn nonepek MarHMTHOro NOJIA OKa3a/cA MeHee 5% ot npoAo/IbHbIX MNOTEPDb,

A Co3paHbl ycnoBua ANa AanbHenwero yseanyeHuna T, npu yseanveHmm molHoctn CBY Harpesa,
a TaK)Ke yCNoBUA ANa AeTasibHOro N3y4eHMUA nonepeyHoro TPaHCnopTa SHeprun.

dKcnepumeHT Ha [A/] 7/23



BanmxXxavnwme nAaaHb S3KCNEePUMEHTORB

deTanbHOe M3yudvyeHwne dna3

Bonometp (x21) [aTunKk noToKa MoHos (x21)

Topuesoli 6ak /1)1 c Hogbim abcopbepom naasmel. 1 — ocHoBHOM A BnuAHue TemnepaTypbl U KOHLEHTPALMKN YacTUL,

Anck abcopbepa, 2 — AaTUMKM, 3 — ONOPbI, 4 — 3aLUMTHbIE IKPaHbI, (3N1eKTPOHOB, MOHOB, aTOMOB, MO/IEKY/) B 061aCTH

5 — NpoxoaHble U30NATOPbI

pacwmnpunTena Ha NapamMeTpbl Naa3mbl B LEHTPE;

A M3mepeHMe NpOCTPaHCTBEHHOrO pacnpeaeneHns
3NEKTPOCTaTUYECKOro NoTeHUnana, onpeaenaroulero
TEPMOM30ALMIO NIa3Mbl B LLEHTPAIbHOM YacTu Nno

A [aTtunkun Ha noBepxHOCTM abcopbepa; 3/1IEKTPOHHOMY KaHany,

A Hosble onTuueckue ANArHOCTUKN; AHanu3 AMHAMMKM NNa3Mbl B paclimputene

A AHann3aTtop NpPoAo0AbHbIX SHEPTUA MOHOB

A 3oHabl (nepudepus)

dKcnepumeHT Ha [A/] 8/23

JKcnepumeHT byaeT obecneyeH
60MblWNM 0O6BEMOM AAHHbIX U3MEPEHUN:
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Bnuxahnwme nnaHb 3KCcNeRamwesTos

0BTOpP

CoBeplweHCTBOBaHma pmwe
nnas3mb B ['AJl n onpe
cTpatTermm ero wmcnorn

A Peanusaums peXxmma C LWWMPOKMUM npoduiem
NornoLweHuns;

A N3yyeHne nepcneKTMBHOCTU Harpesa Ha
BTOpPOW rapmoHuke SUP c ncnonb3zosaHmem
MMEILLUXCA TMPOTPOHOB Ha 75 T,

MarHuTHan npobka

Cxema 8s8o0a CBY-ny4yka 8b6au3u mazHumHou npobku [4/1
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PaoduanbHbIl npoguns sHep208Kaaoa npu uHxcekyuu CBY
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I.Lloaor otToBKa 3KcnepumeHTa No

bAd B NMWHEWMHOWN Ma Fuabudhiboeka: @6ld-0,9-1/b-001-Brry LLI

Y ¢ T a HQAB (Campact Axisymmetric Toroid)
CO3,£I,aéTC$I anAareHepaunum KOMNakKTHoOro

My4Km c GoKycMpoBKoWi: TOPOMAANBLHOIO NAA3MeHHOro Cryctka npu 90°-
NNOTHOCTb TOKa B NN1a3Me NHYXEKLMM MOLLHbIX aTOMAapPHbIX MYy4KOB B KOPOTKYHO
(o] 2
3.5A/cm NPO6OYHYIO NOBYLLKY.
3apgayun:
WHxcekmop “C2-U” A O6pasoBaHue KOHd)VIFyE)aLI,VIVI c obpauteHnem (MHBEpCHEit)
MarHMUTHOro nonAa YyeT K BOT
15 KaB, 160 A d Oro nNonA 3a c4yeT Ko/bueBoro AMamarHMTHOro Toka
3axXBa4€HHbIX MOHOB,
1 A JKcnepumeHTasibHaA NPoOBEpKa KOHUEeNuUum
ANAaMarHMTHOro yaep*xaHua njia3mbl BbICOKOIo AaBN1eHUA,
A OtpaboTka meTogoB cTabuansaumMm naasmbl U Apyrux
B (8 TEXHONOrni, Heobxoanmblix ana FAMI/I.
J T CtaTyc
A . - U KomnoHeHTbl yctaHoBKM: 311 4353/11059 H.u. (40%);

U  Cucrtembl NUTaHMUA MarH. NOAA: Ha4yaTo NPOU3BO/ACTBO;
U Cuctema aToOMapHOM UHMKEKLUUMU: HauyaTo Npou3BOACTBO;
U  WHopacTpyKkTypa (anekTponutaHue, Boga, asor, np.):
Il HayaTo NPOEKTUPOBAHME;

U  [OWarHOCTMKKU: Ha4yaTo NpPoOU3BOACTBO.
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BBog B a3kKcnnyaTtauyuuniwo nn.




lLHoBble Auar HOCT WK KU A AT R "

HUM

‘\, A Onpepenenune cpeaHen TemnepaTypbl 3/IEKTPOHOB Mo
# \
paguomerp | N3MEPEHMIO MOLLLHOCTU TENIOBOMO U31YyYEeHUA NNa3Mbl B
| BONHOBOA

X Anana3oHe CBY (10..100 IMwu)

=

Tm, 3B

30 MNVW

T4

2 4 6 8 10 12 t, mc

KoHcmpyKyus u cxema A Tlouck onTumanbHbIX ycnosmin ana apdpektmsHoro dLP

pPacrosnoxeHus 31emMeHmos Harpesa Naa3mbl: Yem 60/blle MOLWHOCTb TEMJIOBOTO

duaeHocmuku Ha /1 n3nyyeHuna, Tem 6onblie NOrNoWEeHUE N3NYYEHUA B
AAHHOM CNeKTpasibHOM guanasoHe

[unarHoctnku

11/23



OnTmyeckasa TomMoOorpadgumsa nnas Mbl

21 nuHUA HabatoaeHus 21 nMHMA HabaoaeHUs

' dnsmueckunme 3agaudmn:

U WM3y4yeHMe NnpocTpaHCTBEHHbIX NpoduMaen NIOTHOCTU
HEeMUTPa/IbHOM KOMMOHEHTbI MN1a3Mbl B PacLLMPUTENE;
U M3yyeHWe AMHAMUKKM NAa3Mbl B paclumpuTene B

Mwepmeanbm/ AvanasoHe yactoT o 1 My
MOZAy/b C
WNBTPOM U Tpems ’
ﬁcbﬂ. cpycmmlzmmm A MogynbHas KoHCTpYKLMS;
A BbiBop yuacTka cnekTpa npy NOMOLLYM Y3KOMONOCHbIX
uHTepdepeHuUMOoHHbIX dunbTpos (Da 1 Ha - 656.2 HM);
A [etektopbl usnyuenus — N/ (QE 85% Ha 650 HM);
A WupokononocHble ycunuten curiana c
MaKCMMa/IbHbIM COOTHOLLEHMEM CUTHaN/Wym;
A A6contoTHas KannbpoBKa BCeX KaHa0B No
WMHTEHCUBHOCTU 1A KOJIMUYECTBEHHbIX U3MEPEHU
\ Kamepa NNOTHOCTU aTOMOB.
Kpait abcopbepa paclmpuTens
— niasmbl ron
s ; T
HQUEI T 200E+012 4
350E+011 4
30064011 ] -BbIHMCﬂeHMe n0Kaano~§ MHTEeHCUBHOCTM
3 250E+011 4 § < Nwaren
Szmeanty — gl
pur - = .
15064011 - 1 d 5 » T2
1.CCE+D1 4 = " -.
i 2-d: paspaboTka Kogos R B et + 1T
R~ = : : . 3 o P %o
L oo o (mm)
Tirne (mks)

[MarHOCTUKHK 12/23



NBYyMEepHBE M30OpPaXeHWUSA nNnaas3 Mbl

acToTa KapagposB:
Bbictpan SCMOS Kamepa A Pexunm c nonHeim Kagpom (5M nuke.) — 100 Iy,
A PexXum c ymeHbleHHbIM Kagpom — 3 K.

JnarHoctnyeckum
WNHXXEKTOP aTOMOB

lMpumep uzobpaxceHusa naa3mel (6e3 ny4xa)
Ikcno3uyuAa 10 mkc

X BuOHbl UFO: apko ceemAwueca
Cxema duaz2HOCMUKU 8 rnornepe4yHom cevyeHuu /], yacmuysbl (Memanna KOHCMpyKyuu),
coomsemcmeyrowemM MNUKam 0aes1eHUA aHU30MponHoU raa3mel nemsawue co ckopocmsto ~100 m/c

Perncrtpauma naobpakeHMn «nnasma + ny4yok» no3BoSAET BblYMTaTb POH U BbIYNCNATb NOMNEPEYHbIN
npodunb NAOTHOCTU NAA3Mbl (METOA HAXOAUTCA HA CTAAUM SKCNEPMUMEHTA/IbHON NPOBEPKMU)

[IMarHoCcTuKu 13/23
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CnekTpoMeTp 6bICTpPbX HEKTPOHOB

Mpn namepeHnUM NOTOKa U CrieKTpa HEI‘ZTpOHOB, HeO6XO,£I,MN\O Yy4UTbIBaTb BKNa4 -KBAHTOB

e T OAWH 13 MeToA0B: pasaeneHme no ANTeIbHOCTU BbICBEYMBAHUA B

N
. = CUMHTUANATOpE.
< o e s Co3pgaH KoOMNaKTHBWN npumbop HaAa OCHOBE
:é i A CupHTUANATOPaA (MOHOKPUCTANANYECKMIT CTUNBBEH);
g o A ®3Y ET Enterprises 9266B;
< A ALN 12 6uT, 500 Mrw;
2, A NINC pns 06paboTKU MMMYBCOB M NOCTPOEHUA CNEKTPA B PeasbHOM
ol J e i BPEMEHW C A/INTE/IbHOCTbIO MHTEePBasia HakonieHua ctatuctmkmn 100 mc;
AR ’“’T":’s PAMERE O MCNO/b3yeTcA YaCTOTHO-TPaAMEHTHbIN aHaAN3 CUrHaMOoB.
e e  f~~, ' | BO3MOXHOCTW NpuMmMeHe
- —T R i 100 lII i A KoHTponb cnektpa HelTpoHOB Ha
Nt s‘,z"w | % ' i - AOEPHbIX SNEKTPOCTaHUMAX;
g o s 10 : H A W3mepeHve nHteHcmBHocTv DD 1 DT
] < .E . 'il peakLmi, U3MepeHmne cnekTpa
] 2 10 . " 1 HEeMTPOHOB B N1a3Me YCTAaHOBOK C
] : ] . . MarHUTHbIM yJepXaHnem
P " P T i e Yo ————2 A
il KawHan no aveprum
PasdeneHue n/gno omHoweHuo lMpumep: cnekmp HelimpoHos DD
amnaumyo 2apMoHUK Pypse- peakuyuu, usmepeHHoll Ha 4/

criekmpa umriyrsiscoe

[MarHOCTUKHK 14/23



Pa3paboTka

MIEEIF(H oCc T UK U

M3 mMepeHne marYweohTeongasamwmasano

aHanmsy

M3nNyydyeHwMH4d

A Basosbiit MeToA: AnHaMmu4yeckunii apdekT LLtapka (pacwenneHne nnHum D-a) ucnonbsyetcs ana nsmepexuin |B| 8 AN
A+ nasep-unayumposarHas dntoopecueruma (LIF): pe3oHaHcHOe BO36YXAEHME ONTUYECKUX NEPEXOA0B Na3epHbIM

n3nydyeHmem. PaspelueHune onpeaenseTca WUPMHOM TIMHUKN reHepaLmn nasepa.

Magnetic coil

Expanding
vessel

Laser Vacuum vessel

beam dump

MSE-LIF
optical system

Laser beam

Laser input

\ MSE-LS

@@_ optical system
L RN

N\
\

Plasma

Shutter

lMpoekm duazHocmuku MSE-LIF Ha [[1/1 8 moyke ocmaHo8KuU bbicmpbix UOHO8

MeToOoaANK a

A

YMmeHblieHne pa3bpoca Npoao/ibHOM
CKOPOCTM aTOMapPHOrO Ny4yKa
(yMeHbLUeHWe A0oNNepOoBCKOro yWNpPeHns
JINHUIA U3Ny4YeHun);

CKaHMpPOBaHMeE A/IMHbI BOJIHbI 1a3epa Nno
LITaPKOBCKOMY CMEKTPY aTomoB nyuka Y
MHAOYKUMA mar. nons |B|. PaspelwweHune no
BPEMEeHU onpeaenaeTca nepmosom
CKaHMpPOBaHMA.

CKaHMpOBaHMe nonapusaumm nasepa Y
Hanpa/ieHMe BeKkTopa B. PaspelieHne no
BPEMEeHU onpeaenaeTca nepmosom
MOAYNALNMN.

3agauun:

X

(Makcumym daeneHus). cnone3yemcs cyuwecmayouuli duazHocmuyeckuli ny4ok

Oelimepus DINA-5M c napamempamu: 'He _ n Y pn _.HS Z

T

(o}

nsamepeHune npooduns (no 8-mm
TOYKaM) BE/INYMHbI U HanpaB/eHUs
BEKTOpPa MAarHUTHOro NonA B
naasme B aKcrnepumeHTe Ha [A/T m
CAT.

<

0] n S

[IMarHoCcTuKu 15/23
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PaspaboTtTka MIEEIFHoCT UK WU

CtaTtyc

A Crabunuszauma sHeprmm MHXeKLUM aTOMapHOro nyykKa. il ]
; ;;3 m\wmwv\

AocTwunsirOy Tede B o=B= >
nyska.[IpOoM3BOACTBO 3aBeplweHoO.

\
vorage ay
N ™
S

A Pa3paboTKa onTUYeckol cuctembl cbopa m3nyyeHun

" Umnynbc aHOOHO20 HaNpAMeHus

A Pa3paboTKa cucTembl BBOAA U BbIBOAA /1a3E€PHOTO i = e Ce"”"’”et”"o‘v’cucme""oa
nyuka.TpoM3BOACTBO 3aBeplweHo Ha 75 %. akmueHoU cmabunuzayuu

A Pa3paboTKa $OoTOAETEKTOPOB M CUCTEMbI PETNCTPaLLUN

curHanoB.[IpO M3 BOACTBO 3aBepley ‘ 4
3Tane HaACTPOWUKNU U TecTuUpPy .

A PaspaboTka cuctembl ynpasnenua.[Ip oM 3 B o g4 C T gm o 5l
3aBepweHOoO, cucTemMa Ha 23T T2
TecTuUupoBaHMA4.

A I'Ia3epHaﬂ cucrema " Cuctema moaynauunu Lo il ! vy ' ‘

o 1 2 3 L) 5 & 7 L] 9 10 i n

nonApmsaumm.3 a B e P lWUEe H O T € C T=p=p=e=i Tima, ms
ONTMYEeCKOM CTeHAae: nepuno POBaHUA AMNHEE e

BONMNHbB Adaivegpanepunmop «Kadua
nonsapuns=a2Qwkuc

¢ nepuooom 1 mc.

[Tn aH bl 5
/703ep Ha Kpacumerse C HaKa4Kkou s1a3epom

A C6opKa 1 Hayano skcnepumeHToB Ha [[J1:  Nd:YVO, Ha 2-ii 2apmoHuke
2018r Q3,4 (000 «TexHocKkaH», TexHonapK AKkademaopoOoKa).

[IMarHoCcTuKu 16/23



Pa3zpaboTKa AWarl HTOOCM CUOKHNO [B/ECAKIDEF FDH (

ABTO-KOppPEeKuua

M3 mMepeHUMe TemMnepaTypb W«

UeHTpanbHas cekums { k""..\ [fpoeKTHDBE Nape

BaK. kamepb! [ PR S
B Nasep Nd:YAG 1mKm, 1.7 [xK;

11 ToueK Ha gnameTpe naasmobl

Tl ran (A ouyepepgb: 6

Mouutop e OnTuueckasa cuctema cbopa

NONOMEHUA Ny4Ka ceeta f/4, axpomart, ¢ manbimm

abeppaunamu;

PaspeweHune 10x1 mm;

A JINHUA TPaHCNOPTUMPOBKM
Jla3epHOro nyyka c aBTo-
Koppekumen no obpaTHoM
CBA3M OT MOHUTOPA NO/IOXKEHUS
nyuyKa;

A MogynbHasa cuctema
pervcTpaumm onTUYecKmx

DA ORI s e s curHanos: 1 touka — 1

: & CNEKTPOMETP;
7 A Cnektpomertp: Ha 6a3ze uHTepd.
& dunbTpOB (6 KaHanoB.), BCA

L S o 3N1eKTPOHNKa 06paboTKu

B Loyt AaHHbIX Ha 6opTy;

A CneKkTpomeTpsbl 1 cucTema
ynpasneHun B
9KPAHUPOBAHHOM LKAy C

Obuwas cxema ouazHocmuKu Ha /1 TepmocTabuamsaupen.

[MarHOCTUKHK 17/23
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3aCNOHKKN

OnTuyecKas NoByLWKa A
CeeTtoBoapbl

MHxeKTop Xe+
—  (Apyran AMarHocTuka)

Onr. cucrema
cbopa csera

AuarHoctuyeckuin
wradp

155 mm




PaspaboTKka AWar HTOOCM CAMOKHAO [B/EAKIDET [FOH (

Acdep. nmH3a INEeKTPOHUKA
Ctar y C 778 mm 7%' perucTpauum
JlazepHaAa cuctema: Ha ONT. CTeHAE NPOoBeAEeHO MoAeNnpoBaHue :g = - B
JIMHUM TPAHCNOPTUPOBKU, UCMbITAHMS Ha IY4EBYHO CTOMKOCTb ol - "’ n::ee',i
BCEX 3/IEMEHTOB; ; T
JlInHuna BBoaa nasepHoro ny4ka: B I, rotoBHOCTb 50%;
JInHunAa BbIBOAA NA3ePHOro NyyKa: Npou3BOACTBO 3aBEPLLEHO; it
OnTnyecKkana cuctema cbopa cBeTa: NPon3BOACTBO 3aBEPLLEHO; LN — Uk \ Mogyns N[}
CneKTpoMeTpbl: NPOU3BOACTBO 3aBEPLUEHO, NPUOOPbLI Ha 3Tane q‘ UnTtepd. dunbtp

Octupos. Cdep. Konnumatop Bsog ONTOBONOKHE

COOPKU, IOCTUPOBKM ONTUKU U KaIMOPOBKU. DNEKTPOHMKA HA ronoBKa  3epKano
6opTy: moaynu IO c ycnnutenamm oTkannbposaHbl. Cuctema
perncTpauum CUrHaaoB Ha 3Tane OTAa4KU.
Cuctema ynpas/ieHUA: Ha 3Tane pa3paboTKku 1 0TAagKw,
rotoBHOCTb 60%.
Cucrtema perucTpaumm AaHHbIX: NPOU3BOACTBO 3aBEPLLEHO,
KOMMOHEHTbI Ha 3Tane OTAA4KU U TeCTUPOBAHMA.

>\

43 MM —

> > I

>\

Filter-6,
APDG

>\

=— Filler-3
Filter-«
Filter-1

rical mirrars

[Tn aH bl

: Filter-z
Input

—amrw

A ToToBHOCTb CNEKTPOMETPOB K NMU/IOTHbIM U3MepeHnam: man 2018 r;
A WcnbitaHus CrNeKkTpomeTpa B aKcnepumeHTe Ha [A/1: man 2018 r;
A OkoHuaTenbHas cbopKa gmnarHocTukm Ha FAJ1: ceHTabpb 2018 T;
A Hayvano n3mepeHuin: okTabpb 2018 r.

KoHcmpykuus, xo0 ny4eli u pomo
cnekmpomempa 8 npouyecce c6opku

[IMarHoCcTuKu 18/23



PaspaboTka u3IMeputTensd NnoTeH.LlH

CoBmecTHas paboTa c nab

Ha OCHOB®& Nyuyka

Xe'Y Xetero TouyKkKa nonajaHMyscAaUTE@I B Y BGH
3aBucurT OT noTeHuUuMana mMecTa o6bpa3oBa

MpoeKTHbBIE NapamMeTQpbl
MNy4ok Xe+

A aHeprua 60..75 k3B (HacTpoilika 3aBUCUT OT MAarHUTHOIO NoNsA);
A  TOK 10 7 MA;
A pasmep 4x20 mm;

A yrnosasa pacxogmmocTtb 4 mpag,
JeTtekTop

A 8 Touek U3MepeHUs, PaCroNONKEHHbIX BAOb TPAEKTOPUM Xe+;
A npocTpaHcTBeHHOE paspelueHue (pagunyc) 2 cm;

A paspelueHue no Bpemern 1 MKc;

A paspeweHune no saHeprum 10 B.

CtaTyc

A WHXKeKTOp NyyKa Xe+: NPOV3BOACTBO 3aBEPLUEHO, CUCTEMA HA
sTane otnagku (nab. 9-0);

A [leTeKTOPHbI MOAY/b: B MPOU3BOACTBE.

A Cuctema pervcTpaumm cUrHanoB: NPOM3BOACTBO 3aBEPLLEHO.

[MTnaH b

Cxema OU@2HOCMUKU U pac4émHsle
mpaekmopuu ny4ykos e [/[1/1

A 3aBeplueHune npomnsBoacTBa, cbopka, OTAagKa U Havyano
aKcnepumeHToB Ha /18 2018 r.
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VPa3spabpm®a@®@apoB MW TexHONOTrwunm A

obecnemecmangoBaHnmn

PaspaboTKa CWMHXPOHHbBLIX MHOTFTOKaHaANNbHbBX perumcrTpaToposB
OblCTpPON aHan o BGABSwiiched @apatitonArrdy)

PHIHONHEA CTOMMOCTS GbiCTPBX AL

Mpyn 60nbIOM KONNYECTBE KAHANOB,  Teledyne ADQ7DC 5 [Ty 14 6ut 476 $15,000
cobcTBeHHan paspaboTka mokeT Keysight ~US303A 4Ty 126wt 2 4T6  $15,000
6biTb 3KOHOMMUECKN ONpaBAaHa. GaGe  TB3-EON 6y 12 6ur 2 216 $15,870
Kpucrann DR34 Haw npubop 5.5 TTy, 12 6ut 8 176 $1,000
A 9 KaHANOB, 1024 TOUKM/KAHA, e
A yacToTa BbIbopKK g0 5.5 GSPS; S : ALI,I‘I-1250
A audd. Bxoabl 950 Mru; {.n._.nf’ o b3y i = A yactoTa BbibopKu 50 MSPS;
A ando. Bbixoapl Ha ALM; —: [ / | A BepTMKanbHOe paspelleHne
%: — . I . - == ma s — 12 6MT.
4 1= I = = MJINC Altera
of Aueasremy E:E MECATEpIONOro : Hugposod "“"_.‘ 4
P 1% anumonn —3 ecnone ILTHC A Kanu 6pOB Ka;
, A ynpasneHnue.

rere

e —— .,..*.1 4
Aun ]mn! FRPN
il

s perinparinmas

®domoepagpusa u 6aok-cxema cucmemeol pecucmpayuu Ha 6aze SCA DRS4, sepcus 0na JIP [[/1
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VPa3spabpm®a@®@apoB MW TexHONOTrwunm A

O 6 ecllieMedcma p' (Xa a H |19|HTﬁKTc‘4yI'K Pocatom «lMpoeKTHbIN LeHTp UTIP»,

COBMECTHO C n1ab. 2

Pas3paboTka MakeTa cuctTemMb 06paboTkKunm fgaHE@BXHE8APTAaARH i

LeTeKTOoOpOB MU KamMep peneHunsda)
Mogaynb cbopa 1 NOTOKOBOW
06paboTKKN AaHHbIX
BbIHOCHOW KpelT B B AMArHOCTUYECKOM 34aHUMN
30He «Port Cell»

MNpeobpa3soBaTtenb
ONTUYECKOM JINHUMU
nepeaayun AaHHbIX 5 M6ut/c

Moaynb KpenT-KoHTpoAepa
(nHTepdeiic c CODAC ITER)

BbiHOCHOM moaynb ALIM '

4 kaHana p - : ',' ‘ =Vio]
14 61T 250 My e o M A N e ey

v v 14 n:nuv"'—' we | €7 |
C pa3saAskomn 1kB _AHED _,w o el | % Mt =

¢ T o
e —M( n -I-d" s e

on

TpeXKaHaanblﬁ
nHTepoelicHbIn y3en FlexRIO
(8 kpeiTe CODAC ITER)

= a ‘ A |
NToOR 1 | ‘
A
(P nn t--“

et
. T

' 3 2 | 8+
& < 5 X4 bl |

A y

— e 4

.ou. | -1 '“"’1»:: yus | 10 | '
o 3. |
{

i
3
2‘. o ,.—T‘_ on “V:-.‘,,!L:""‘(;:. ‘.‘—"—-.l 22 |
¥

CmpyKkmypa cucmembl 06pabomku 0aHHbIx 0718 BHK UTIP
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VPaszpaGpmiapos

MW TEeXHONOT N MW"

i}

obecnemecmangod aHunu

Pas3pab6oTka
yacTOTOMW
HEMWTPOHHOT O
(KoHTpakKT c YY MK PocaTtom «[MpoeKTHbIN LeHTp NTIP»)

MaKerTa

1R/H68B eMd UOM@HA®AIT® p a
NMOTOK a

ranbBaHRaeprRODTEA3IBABKPOEBHDAK MA B

Iudporoit

Iudporoit
EBIEOT,
Irdporeoit
EBIEOJ
ITadporoi
EBIEOJ

¥

Monyas FlexRIO

BrisocHoit
Omox
Hugpozot i OnTOROTOKOHHEIE |
! EEOA | TMEMM CBA3M |
! Mo, AL Tpnero- |i
1| 50 0w [ 14 B, 125 M || nepenarns |
Dopuupoeatens i
[_ TAKTOEBIX CHIHATOE ||
|| Oudd. ATITIT Ilpreno- i
1 500w [ 14 Gur, 125 MT | | BepesaTsnx ] '
I | :
Lingposott 1 :
e st
[ Tudd ALTI Tpuesco- ||
1] 50 Om 14 6ut, 125 MI o HepeaTIHE ||
! LATI
! 14 6ut, 125 MI o

BblIHOCHOWM KpeWT B

DC-DC
npeobpazoearens

30He «Port Cell»

'
I
'
'

i
| 14 6ar, 125 Ml
'

IIpuemo-
nepeaATINK
LAl

Kpent

ANArHOCTUYECKOM
30aHUN

brok-cxema pasesasku 014 AMHI UTSP

perncrtTpauygnmmu C rajljbBaHmM4yecC.|

( AMHTIT) pndIMJ/B(EetekTopbl abcopbepa nnasmbl) U Apyrmux

npMMeHeHMn B 06/1aCTU SKCNepuMeHTaIbHOM GUIUKU

A Oudd. Bxoabl ¢ usonaumeit
Ha 1 KB;

A 8-kaHanbHble MOAYNW;

A 20 My «aenbra-curma» AL

A Nepepaya gaHHbIX B
MHTEPENCHbIN y3en no
OMNTOBONIOKOHHbBIM JIMHUAM.

Pa3pab eTakHaa /i6b4H 0 i
permcrtpauyunMmm CUTH
AnarHOCTUKM NYUYK
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V.3aKk nmwyeHMHUe

FpPaHTbB Cc yuydcsBBuéemMlimab. 9

X [paHT PH® ana nogaepku HaydHbix rpynn Ne 14-12-01007, «Pusunka sNeKTPOHHO-LUMKAOTPOHHOTO
B3aMMOAENCTBUA 3/IEKTPOMArHUTHOIO U31Yy4EeHMA C NAA3MOM B KPYyNHOMACLWITAabHOM ra3ogMHammnyeckom
NIOBYLLUKEY;

X [paHT Ha peanunsaumto B 2014-2018 rogax KOMNAEKCHOM Hay4YHOW Nporpammbl: 'Pa3BuTne UCCea0BaTe/IbCKOro U
TexHosornyeckoro noteHuunana MA® CO PAH B obnactn pmsmnkm yckoputenen, puUsnkm snemeHTapHbIX YacTuL, U
ynpaB/iaemoro TepMosaaepHoOro cMHTe3a Ana Haykm n obuwectsa', Ne 14-50-00080.

KoOHTpak®b B1abd017 r

x  [oroop N2 17-50 c YyacTHbIM yuperkaeHuem focyaapcTBEHHOM KOpnopaumn no aToMHoM aHeprum « Pocatom»
«MpoeKTHbIN LeHTP UTIP»;

x  [oroBop N2 17-160 c yacTHbIM y4ypexkaeHnem focyaapcTBEHHOW KOpnopaumMu No aToOMHOM 3Heprumn «Pocatom»
«[MpoeKTHbIN LueHTp MTIP», BbINOAHEH B KOoonepauuu ¢ nab. 2.

OcHOBHble nyb6bnumkayuumunm 3a 2017 r. (Bcero 11 nyob6numkauwu

x  D.V. Yakovlev, A.G. Shalashov, E.D. Gospodchikov, A.L. Solomakhin, V.Ya. Savkin and P.A. Bagryansky, Electron
cyclotron plasma startup in the GDT experiment. Nucl. Fusion 57 (2017) 016033;

x E. Soldatkina, M. Anikeev, P. Bagryansky, M. Korzhavina, V. Maximov, V. Savkin, D. Yakovlev, P. Yushmanov, and A.
Dunaevsky, Influence of the magnetic field expansion on the core plasma in an axisymmetric mirror trap, PHYSICS
OF PLASMAS 24, 022505 (2017);

X A.A.VBaHoB, B.B. MNpnxogbKo. @30aNHaMMUYECKana NOBYLLKA: pe3y/bTaTbl UCCIeA0BAHUIM N NepcneKkTmBbl. YOH, T .
187, Ne 5, c. 547-574 (mait 2017);

X V. Ya. Savkin and A. A. Lizunov, Note: Diagnostic deuterium beam with an ultra-small energy spread for plasma
Spectroscopy, Review of Scientific Instruments 88, 076109 (2017).
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