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ALIANCE-T is a pilot experiment aiming to test the core principles of operation of the ALIANCE [1]
volumetric fusion neutron source and to study specific plasma physics problems related to continuously opera-
ting gas dynamic mirror traps [2]. Research program of ALIANCE-T focuses on achievement of continuous
discharge in axisymmetric magnetic field with high mirror ratio (~100) with parameters of plasma suitable for
neutral beam injection. The research program includes experimental evaluation of several possible plasma gen-
eration techniques, studies of plasma stability against magneto hydrodynamic (MHD) perturbations, testing of
stabilization methods most suitable for a continuous discharge, studies on interaction between neutral gas and
plasma and its influence on the overall energy confinement time. As a technology demonstration experiment,
ALIANCE-T will feature several technical solutions envisioned for ALIANCE-1 [1] and succeeding machines
such as modular magnet system with compact superconducting magnetic mirror solenoids, electrode-based
plasma stabilization and limiting technologies suitable for a continuous discharge, continuous gas feed for plas-
ma density control and cycling of neutral gas through pumping and gas feed systems. Successful completion of
the experimental program is expected to provide well-defined solutions for the ALIANCE-1 experiment with
neutral beam injection. The report presents general structure and parameters of the machine’s subsystems, in-
cluding the description of plasma source and its expected performance.
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ALIANCE-T — nmuiIoTHBI 3KCIIEpUMEHT, HAIPaBJIeHHBIH Ha MPOBEPKY OCHOBHBIX MPHUHITUIIOB PabOTHl 00b-
émHoro TepmosiiepHoro ucrounuka HeUTpoHoB ALIANCE [1] u u3ydeHue BopocoB yaepKaHH IJ1a3Mbl B Ta30-
JMHAMAYECKUX MPOOOYHBIX JIOBYIIKAX, paOOTAaIOUIMX B HENpephIBHOM pexxkume [2]. MccnenoBatenbckas mpo-
rpamma ALIANCE-T HanpaBieHa Ha TOCTH)KEHUE HEMPEPHIBHOTO pa3psiAa B OCECUMMETPUYHOM MarHUTHOM TOJIE
C BBICOKMM Ipo00YHBIM oTHOWEHHEM (~100) 1 mapaMeTpaMu 1mi1a3Mbl, IPUTOAHBIMH TSI HHKEKIMH HEeUTpaIbHO-
ro myuka. [IporpammMa mccrienoBaHmii BKIIIOYAET SKCIIEPUMEHTATBHYIO MTPOBEPKY HECKOJIBKUX BO3MOXKHBIX METO-
JIOB T€HEPAINH IUIa3MBbl, HCCIEOBAHUS YCTOMYMBOCTH TUIA3MBI M0 OTHOIICHUIO K MarHUTOTHAPOAMHAMHYECKIM
(MI') Bo3aMyIIieHUsIM, TECTUPOBAHUE METOIOB CTAOMIITM3AITH, HAanOOJIee MOAXOISIINX JUI HEMTPEPHIBHOTO Pa3-
psima, a TakKe MCCIEOBAaHMS B3aUMOJICHCTBUS HEWTPAJIHHOTO ra3a C IIa3MOM M €ro BIMAHHUS Ha oOliee Bpems
yaep:kanus dHepruu. B xadectBe skcriepuMenTa st gemoncTparun TexHoimoruii ALIANCE-T npeacraBur He-
CKOJIbKO TEXHHUYECKUX pelIeHui, koTopble npeqiaraercs npuMeHuTts B ALIANCE-1 [1] u mocnenyromux ycra-
HOBKaX, TAKMX KaK MOJAYJIbHAs MarHUTHAs CHCTEMa C KOMITAKTHBIMH CBEPXITPOBOISIIMMH COJIEHOUIAMIA MarHWT-
HBIX MPOOOK, TEXHOJIOTHH CTAOWIN3AIMK M KOHTPOJISL TPAHUIIBI TIa3Mbl TIPH MOMOIIN 3JIEKTPOIOB, MPUTOTHEBIC
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JUISl HETIPEPHIBHOTO pa3psijia, HelpephIBHAS 10J1aua ra3a JuIs MoJIepKaHus INIOTHOCTH TUIA3MBbl, a TAKKe 3aMbIKa-
HHE Ta30BOTO IMKIIA Yepe3 CUCTEMbl OTKAYKU U Moaadn ra3a. OKuaaeTcsi, 9TO YCIEeITHOE BHITIOHEHUE dKCIIEpH-
MEHTATLHOM ITPOTpaMMBI TTO3BOJIUT BEIPA00TATh TOTOBEIE pemteHus 1 skcepumenTa ALIANCE-1 ¢ umkeKImei
HEWTpaITLHOTO My4YKa. B oTuéTe mpencraBieHbl 00mas CTPyKTypa U MapaMeTphbl TOJACUCTEM SKCIIEPUMEHTAITBLHOM
YCTaHOBKH, BKITIOYAs OIMCAHUE UCTOYHUKA TIA3MBI M €T0 0XKHMIAEMBIX XapaKTEPHCTHK.

KiroueBble ci10Ba: ra3zoguHaMUIecKast JIOBYIIKA, UICTOYHHUK TEPMOAACPHBIX HGﬁTpOHOB, CBEPXIIPOBOAANINE Mar-
HUTBI, HCTOYHHK I1JIa3MBI.
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