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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 — nunoTHBIA SKCIIEPUMEHT, HalpaBJIeHHbBIH HA MPOBEPKY OCHOBHBIX MPUHIIMIIOB pabOTHl 00b-
émHoro TepmosiiepHoro ucrounnka HelTpoHoB ALIANCE [1] u n3ydeHne BonpocoB yaep>kaHus TJIa3Mbl B ra3o0-
JUHAMUYECKHX MPOOOYHBIX JIOBYLIKAaX, padOTaOIMX B HENpepblBHOM pexume [2]. MccnenoBaTenbckasi mpo-
rpamma ALTANCE-T HanpaBieHa Ha JOCTHKEHUE HEMPEPHIBHOTO pa3psaaa B OCECHMMETPUYHOM MarHUTHOM I10J1€
C BBICOKMM Mpo00oYHBIM oTHOMEeHHeM (~100) u mapaMerpaMu I1a3Mbl, IPUTOAHBIME JUISI MHKEKIH HEWTpaJIbHO-
ro myuka. [Iporpamma nccieoBaHUM BKIIIOYAET SKCIEPUMEHTAIBHYIO ITPOBEPKY HECKOIBKUX BO3MOXKHBIX METO-
JIOB T€HEpaIMH TUIa3MBbl, UCCIEOBAHNS YCTOMUMBOCTH IIa3Mbl IO OTHOLIEHHIO K MarHUTOTHAPOANHAMUYECKIM
(MI'1) BO3MyIIEHHAM, TECTUPOBaHHE METOAOB CTaOMIM3alWK, HanOoJiee MOAXOSIIMX Ul HEMPEPhIBHOIO pa3-
psizia, a TaKKe MCCIeJOBAaHMS B3aMMOJICHCTBUS HEHTPAJIBHOTO Ta3a C IUIa3MOW M €ro BIWSHUS Ha o0Ilee Bpems
ylepxkaHus sHepruu. B kauectBe skcnepumenTa i aemoHcTpaiuu texHonornidi ALIANCE-T npencraBut He-
CKOJIBKO TEXHWYECKUX pelleHnH, koTopsle npemiaraercss npumeHuTs B ALIANCE-1 [1] n nocnenyromux ycra-
HOBKaxX, TAKMX KaK MOAYJIbHAas MarHUTHas CUCTEMa C KOMIIAKTHBIMM CBEPXITPOBOJSAIIMMH COIEHOUAMU MarHUT-
HBIX MPOOOK, TEXHOJIOTMH CTAOWIN3AllMd U KOHTPOJIA TPaHUIBI TUIa3Mbl IPH MTOMOLIH 3JIEKTPOJIOB, IPUTOIHBIE
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JUTA HEMPEPBIBHOT'O pa3psiia, HEMpEpbIBHAS 110/1a4a ra3a JUlsl MOAAep KaHus IUNIOTHOCTH TIJIa3MBbl, a TaKkKe 3aMbIKa-
HUE Ta30BOTr0 IMKJIA Yepe3 CUCTEMBI OTKauKu M MojayM rasza. O>KuaaeTrcsl, 4To YCHENHOE BHIMOIHEHHE SKCIIEepH-
MEHTaJILHOHM IPOrpaMMBbI TIO3BOJIMT BbIpaboTaTh rotoBeie pemeHus 1 skcnepumenta ALIANCE-1 ¢ nmkeknueit
HEeWTpanbHOro mydka. B oruére mpencraBieHsl o0masi CTpyKTypa M mapaMeTpbl OACHCTEM SKCIEPHUMEHTATBHOM
YCTaHOBKH, BKJIFOYAsi OMMCAHNE UCTOUYHUKA IJIa3MBI U €r0 O’KUAAEMBIX XapaKTEPUCTHK.

KamoueBbie ciioBa: rasoauHaMn4ceCKasd JIOBYIIKa, UCTOYHUK TCPMOAACPHBIX HeﬁTpOHOB, CBCPXIIPOBOAANINEC Mar-
HHTBI, HICTOYHUK I1JIa3MBI.
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