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Absolute Plasma Instabilities

a class of plasma instabilities with
amplitude growing with time at a
fixed point in the plasma medium

AOCOI0OTHBIE MJIA3MEHHbIE
HEYCTOMYHMBOCTH

BH/JI IIJIA3MEHHBIX
HEYCTOMYHUBOCTEH,
XApaKTEPU3YIOLIUICS YBEIIMUYECHUEM
aMILIUTY]IbI CO BPEMEHEM B
(UKCUPOBAHHOH TOUKE
IIJIA3MEHHOU Ccpeapbl

Absorption of Plasma Wave
Energy

the loss of plasma wave energy to
the plasma particle medium. For
instance, an electromagnetic wave
propagating through a plasma
medium will increase the motion of
electrons due to electromagnetic
forces. As the electrons make
collisions with other particles, net
energy will be absorbed from the
wave.

IHoromenune 3Heprun
IJIa3MEHHOM BOJIHBI

SIBJICHUE, IPU KOTOPOM SHEPrus
IIJIA3MEHHOU BOJIHBI TEPSAETCS U
OTHAETCA Cpelie MIIa3MEHHbBIX
yactul. Hanmpumep,
AJIEKTPOMarHUTHas BOJIHA,
pacnpocCTpaHsoIasics B
IJ1a3MEHHOM cpene, Oyner
YCKOPATDH JBUKEHHE IEKTPOHOB
0/ IEMCTBUEM 3JIEKTPOMArHUTHBIX
cuil. [I0CKOIIBKY 3IIEKTPOHBI
COYAApSIIOTCS C APYrUMU
YacTULIAMHU, SHEPT Ul CBSI3U B BOJIHE
OyJeT MOTJIONMATHCS.

Adiabatic Compression

compression (of a gas, plasma, etc.)
not accompanied by gain or loss of
heat from outside the system. For a
plasma in a magnetic field, a
compression slow enough that the
magnetic moment of the plasma
particles may be taken as constant.

AanadaTudeckoe cKaTue

IIPOLIECC CHKATHUS TUIa3Mbl (WK
rasa), He COIpPOBOXK/IaeMbIN
MOTepel CUCTEMOM TeIjia MU €ro
MOJIy4eHHEM U3BHE. J[JIs MI1a3Msl,
HaXOoJsIIelcs B MAarHUTHOM TI0JIE —
c)KaTue, IpoXoAsIlee HaCTOIbKO
ME/UIEHHO, YTO MarHUTHBIII MOMEHT
IJ1a3Mbl MOKET OBITh IPUHSAT 32
IIOCTOSIHHYIO BEJINYMHY.

Adiabatic Invariant

characteristic parameter which does

AnnadaTnyeckuii HHBApHAHT

MapaMmeTp, KOTOPbIA OCTAETCS




not change as a physical system
slowly evolves; the most commonly
used one in plasma physics is the
magnetic moment of a charged
particle spiraling around a magnetic
field line.

MIOCTOSIHHBIM 10 MEPE U3MEHEHUs
(bu3nUecKoil CUCTEMBI; B (PH3HKE
I1a3Mbl HanboJsee YacTo
UCII0JIb3YEMBIM SBJIAETCS
MAarHUTHBI MOMEHT 3apsSHKEHHOU
YaCTHIbI, BPALAIOIIECHCS 110
CIUPAIN BOKPYT JIUHUH
MarHUTHOTO NOJIS.

Adiabatic Plasma

part of plasma confinement system
which involves particles where the
orbit radius and orbit period are
small compared to the characteristic
scales of length and time. In such
plasma confinement the individual
particles closely follow the
magnetic field lines by tightly
cirling them.

AanadaTudeckas mjiaima

4aCTh CUCTEMBI YACPKAHUS
IJ1a3Mbl, KOTOpasi BKJIIOYAeT B ce0s
YaCTHULIbI, Y KOTOPBIX paAnyc OpOUT
U [IEPUOJI BPALLICHUSI MEHBI 110
CPABHEHUIO C XapaKTEPHBIMU
BEJINYMHAMH JUIMHBI U BPEMEHH.
IIpu TakoM ynep:kaHuU IIa3MBbl
OT/IEIIbHBIE YAaCTHUILIBI CIIEYIOT 32
JIMHUASIMU MarHATHOTO TTOJI,
Bpalasicb BOKPYT HUX.

Afterglow

recombination radiation emitted
from a cooling plasma when the
source of ionization , heating, etc. is
removed or turned off.

MmocCJIeCBC€YCHUE

PEKOMOMHAIIMOHHOE U3ITyYEHHE,
SMUTHUPYEMOE OXJIAXKIAEMOM
IIJIa3MOU ITPU yJAJICHUH WIH
BBIKJIIOYEHUH UCTOYHUKA
MOHM3AIUM, HarPEBa U T.JI.

Alfven Ion Cyclotron

an electromagnetic microinstability

I/IOHHO-HHKHOTPOHHBIC

OJICKTPOMArHuTHBIC

Instability(AIC) near the ion cyclotron frequency; HeycToiunBoOCTH AJib(pBeHA MUKPOHEYCTOWYUBOCTH BOJIH3U
driven by the ion loss cone in a UKIOTPOHHOM YacTOTHI,
mirror device. BBI3BAHHEBIE MIOTEPEH HOHOB B
JIOBYHIKC C MArHUTHBIMU
IpoOKaMHu.
Alfven Velocity phase velocity of the Alfven wave; AJb()BEHOBCKAsI CKOPOCTh (dazoBas CKOPOCTh alTb(PBEHOBCKOMU

equal to the speed of light divided
by the square root of 1 plus the ratio
of the plasma frequency to the

BOJIHBI, paBHasi CKOPOCTH CBETA,
MOJCIIEHHON Ha KBAJPAaTHBIN
KOPEHb U3 CyMMBI | ¥ OTHOLIEHUS




cyclotron frequency.

YacCTOTHI TJIa3Mbl K HACTOTE
IHUKJIOTPOHA.

Alfven Waves

electromagnetic waves that are
propagated along lines of magnetic
force in a plasma. Alfen waves
have frequencies significantly less
than the ion cyclotron frequency,
and are characterized by the fact
that the magnetic field lines
oscillate with the plasma.

Anb(BeHOBCKHE BOJHbI

DNEeKTPOMAarHUTHBIE BOJHBI,
pacrnpoCcTpaHeHHbIE BJOJIb JIMHUI
JICUCTBUSI MAarHUTHOM CUJIBI B
m1a3Me. Ab()BEHOBCKHE BOJTHBI
MMEIOT 3HaYUTENBHO 00Jiee HU3KHE
9aCTOThI, YeM HOHHO-
[UKIIOTPOHHAS YaCTOTa,
XapaKTEePU3YIOTCS TEM, UTO
CWJIOBBIC IMHUU MarHUTHOTO TIOJIsI
OCHMJUTMPYIOT C TIJIa3MOM.

Ambipolar Plasma Diffusion

diffusion process in which buildup
of spatial electrical charge creates
electric fields which cause electrons
and ions to leave the plasma at the
same rate.

AmoOunoasipuas iudpysus
IJ1a3MBI

i dy3UOHHBIN TIpoIIece, MPH
KOTOpPOM MPUPOCT
MIPOCTPAHCTBEHHOT'O AJIEKTPOHHOTO
3apsza co34aET ANEKTPUIECKUE
I10JIs1, KOTOPbIE BBIHYKJIAlOT
AJIEKTPOHBI U MOHBI TOKUATh
I1a3My € OJIMHAKOBOM CKOPOCTHIO
(mpuMepHO BABOE OOJIBIIEH, YEM
CKOPOCTh M Py31n HOHOB)

Ambipolar Plasma Potential

electric fields that are self-
generated by the plasma and act to
preserve charge neutrality through
ambipolar diffusion.

AMOMIIOISIPHBIA MOTEHIUAT

ANEKTPUUECKHUE T0JISI, CO3/ITAHHBIE
IUIA3MOM CaMOCTOSTEILHO IS
COXpaHEHUsI HEUTPATbHOCTH 3apsiia
IIOCPEJCTBOM aMOUMOISIPHON

maddyzun.

Anomalous Plasma Diffusion

particle or heat diffusion in a
plasma that is larger than what
would be predicted from theoretical
predictions of classical plasma
phenomenon. Classical diffusion
and neo-classical diffusion are the
two well-understood diffusion

AHomasbHasA (U Py3us
(m1a3mel)

mddy3ust 4acTHIl UM TETIOBAs
maddysus B iazme,
MIPEBBIIIAONIAS TI0 TTOKA3aTeNsIM
TEOPETHUYECKHE MTPOTHO3BI
KJIacCU4eckoit Teopuu aupdy3uu.
Knaccuueckas n HeokIaccuueckas
T dy3UN XOPOIIO U3YUEHBI, XOTS




theories, although neither is
adequate to fully explain the
experimentally observed magnitude
of anomalous diffusion.

HU OJIHA U3 HUX HE MOXKET
OJTHO3HAYHO OMHCATh
HKCTIEPUMEHTAIBHO MOJTyYeHHbIE
MaciTabbl aHOMaNIbHOHN U dy3un.

Arc a type of electrical discharge Hyra Pa3HOBHUIHOCTH JIEKTPHUUECKOTO
between two electrodes; paspsaa MeXay IByMs
characterized by high-current AIIEKTPOJAMH, XapPaAKTEPHU3YIOIAsCS
density within the plasma between BBICOKOM IJIOTHOCTBIO TOKA BHYTPH
the electrodes. TUTa3MBI, HAaXOAAIIEHCS MEX Ty

AIIEKTPOJIAMH.

Aspect Ratio in magnetic confinement fusion ACneKTOBO€ OTHOILIIEHUE OTHOIIIEHHE OOJIBIIEro JUamMmeTpa
plasmas with toroidal geometry: TJ1a3MbI OT OJJHOTO KOHIIA JI0
ratio of the major diameter of the Apyroro (BKIOYAst OTKPBITHINA
plasma from side-to-side across the HeHTp “OyOsmka’”) U MEHBIIEro
entire plasma ring (including the JTaMeTpa MUPUHBI y9acTKa OJJHOU
open center of dough nut geometry) U3 cTOpoH “OyOsmka”. In inertial
divided by the minor diameter confinement fusion plasmas:
width of a slice taken through solid OTHOIIICHHE AUaMETpa
width of one side of the dough nut. TOPOIIEBHUIHBIX KaTICYJI C
In inertial confinement fusion TOIUIMBOM U TOJIILMHBI Karcyl
plasmas: ratio of the diameter of the BHEITHEH 000JOUKH.
pea-sized fusion-fuel capsules
divided by outer shell capsules
thickness.

Astrophysical Plasmas plasmas that include the sun and AcTpodusuyecKkue Mia3Msbl 1a3Ma, BKITIOYAroIas B ce0st

other stars, the solar wind and other
stellar winds, large parts of the
interstellar medium and the
intergalactic medium, nebulae, and
more. Planets, neutron stars, black
holes and some neutral hydrogen
clouds are not in a plasma state.
Approximately 99% of the

Conuiie u apyrue 3BE3/bI,
COJIHEUHBIN BETEP U Ipyrue
3BE3/IHBIE BETpa, OOJIBIIYIO YacTh
MEX3BE3THOTO U
MEKTAUTAKTUYECKOT0 MPOCTPAHCTBA,
TYMaHHOCTH U MHOTO€E JPYTO€.
[ImaneTsl, HEUTPOHHBIE 3BE3/BI,
4yEpHBIE JBIPHI M HEKOTOPHIE




observable universe can be
described as being in a plasma state

HEUTpaJbHbIE BOJAOPOIHbIE O0IaKa
HaXOATCS HE B IIJIA3MEHHOM
cocrosaun. Okoyo 99% Bcex
00BEKTOB, HAXOIAIINXCS B
Ha0JII0/1aeMO¥i BCEJIEHHO1A,
OIMCHIBAIOTCS KAaK HAXOISIIUECS B
IJIA3MEHHOM COCTOSIHUU.

Aurora called aurora borealis in the IMoasipnoe cusinue (aBpopa) TaKKe HazbIBaeMas aurora borealis
northern hemisphere and aurora B CEBEPHOM IOJYIIAPUH U aurora
australis in the southern australis B 10)KHOM TIOJTyIIApPUU —
hemisphere, aurorae are emissions npeJcTaBisieT co0oii sBICHNUE,
by atmospheric atoms and BO3HUKAIOIIEe IPY BO30YKACHUU
molecules after being excited by aTOMOB U MOJIEKYII DJIEKTPOHAMH,
electrons precipitating from the BBIICTISFOIITUMUCS U3 HOUHOM
nightside magnetosphere. MarHuTochepsl.

Auxiliary heating Additional plasma heating by JlonoIHUTE/ILHBIH HArpeB JIOTIOTHUTETHHBIN HATPEB TIA3MbI

injection into a magnetically
confined plasma fast neutrals RF
power

MIPU TIOMOIIY WHXEKIINH B
YAEP>KUBAEMYIO B MArHUTHOU
JIOBYIIKE TUIa3My OBICTPBIX
HEWTpasioB WK BBeeHus BU
MOUTHOCTH

Ballooning Mode

a plasma mode which is localized in
regions of unfavorable magnetic
field curvature (also known as "bad
curvature") that becomes unstable

Baniaonnas moaa

MO/1a TIa3MBl, JIOKAIN30BAaHHHS B
o0acTsaX HeOIarompUsATHOM
WCKPUBJIEHHOCTH JIMHUI
MAarHUTHOTO TOJIS (TaKKe




(grows in amplitude) when the
force due to plasma pressure
gradients is greater than the mean
magnetic pressure force.

M3BECTHOM KaK “TIIoXast
UCKPUBJIEHHOCTH ), KOTOpast
CTaHOBUTCS HECTAOUIIbHOU
(aMmIMTYna yBEIMUMBAETCA), KOT1a
CHJIa BBI3BAHHAS IPATUECHTOM
JIABJICHUS I1J1a3MBbI BBIIIE, YEM
CpEeIHss CHJla MarHUTHOTO
JTABJICHHUS.

Banana Orbit in a toroidal geometry, the fast BananoBas op0ura B TOPOUIATHLHOU T€OMETPHUH,
spiraling of a charged particle OBICTPOE CIIHPATICBHUIHOC
around a magnetic field line is JBUKCHUE 3apsHKEHHON YaCTUIIBI
accompanied by a slow drift motion BOKPYT JIMHUW MarHUTHOTO TOJIS
of the center of the spiral itself. COIIPOBOKJAETCS] MEJIEHHBIM
When projected onto a poloidal apeidoM 1eHTpa caMoi CTIupay.
cross-section of the toroidal plasma, [Tpoexkiust opOuTH Apeiida Ha
the orbit traced by the drift motion MOJIONTAJTIHOE CEUCHUE
has the shape of a banana. These TOPOMIAILHON TITa3MBbl, UMEET
orbits are responsible for neo- ¢dopmy O6anana. 3T OpOUTHI
classical diffusion and for bootstrap OTBEYAIOT 32 HEOKIIACCUYECKYIO
current. mddysuto u OyrcTpen ToK.

Baseball Coils coils (copper or super conducting) Beiic6osibHBIE KATYIIKH KaTyIKe (METHBIC WIH

that carry electrical current for
producing magnetic fields that are
shaped like the seams of a baseball,
also known as yin-yang coils.

CBEPXIIPOBOSIINE), KOTOPbIE
MIPOBOJIAT SJEKTPUIECKUH TOK ISt
00pa3oBaHUsl MArHUTHBIX TOJICH B
(dbopMe IIIBOB HA MsTUE JITIsSt
Oeiicoomna. Takike M3BECTHBI, KAk
karymku VH-Hb.

Beam-Beam Reaction

fusion reaction that occurs in
neutral beam heated plasmas from
the collision of two fast ions
originating in the neutral beams
injected into the plasma for heating
purposes. Distinguished from

Peakuuu TUma MYY0K-IIYI0K

pCaKknus CUHTE3a, UAYIIHUEC B
IIJ1a3M€, HArpeBaeMoM ITy4KOM,
HEUTPAJIOB, U3 32 CTOJIKHOBEHHUS
ABYX 6BICTpI)IX HOHOB B 3THUX
IMy4Kax. CTouT OTIINYATh JaHHbIC
peakuyy OT peaklUi TUIIA Ty4OK-




beam-plasma, beam-wall, and
thermonuclear (plasma-plasma)
reactions.

I1a3Ma, Iy4oK-CTeHKa U Iia3ma-
maa3Ma (TepMosiICpHbIE PEaKInu).

Beam-Plasma Reaction

fusion reaction that occurs in
neutral-beam heated plasmas from
the collision of a fast beam ion with
a thermal plasma ion.

Peakuus tuna My4Y0K-IJIasMa

peakuys CUHTE3a, BOSHUKAIOIAs B
IIJ1a3M€, HarpeTol HEUTPaIbHO
3apsKCHHBIMHU ITy4YKaMU,
BCJICJICTBAE CTOJIKHOBEHUS
OBICTPBIX HOHOB ATHX ITyYKOB C
MOHAaMHU TEPMUYECKOM IIA3MBI.

Beam-Wall Reaction

fusion reaction that occurs in
neutral beam heated plasmas from
the collision of a fast beam ion with
an ion embedded in the plasma
vacuum wall.

Peakuus tuna MYY0K-CTCHKA

pCaKnus CUHTE34a, BO3HUKAIOMIasa B
IJI1a3Me, HarpeBaeMoi HEUTPAIILHO
3apsAKCHHBIMU IMy4YKaMHU,
BCJICJICTBAE CTOJIKHOBEHUS
GBICTpBIX HOHOB 3THUX ITYYKOB C
HOHaMH, BHCAPCHHBIMU B

BAKYYMHYIO CTEHKY.

Benchmarking experiment

The experiment designed to test the
developed code or theory

9TajlOHHOE WIH KOHTPOJIbHOE
TECTHUPOBaAHUE

DKCIIEpUMEHT, HallpaBJICHHBIHN Ha
IIPOBEPKY pa3paboTaHHOTO KOJa
UJIY TEOpUHU

Bernstein Mode

type of plasma mode that
propagates perpendicular to the
equilibrium magnetic field in a
plasma. Bernstein waves have their
electric field nearly parallel to the
wave propagation vector and their
frequency between harmonics of
the electron cyclotron frequency.

BepHureiiHoBCKas Moaa

MO/, PaCIPOCTPAHAIOIIAC
MEPIEHIUKYIIIPHO PABHOBECHOMY
MAarHUTHOMY IOJIIO B IIJIa3Me.
DNEeKTPUUYECKOE T0JIE, CO3AaBAEMOE
BOJIHaMHU bepHInTeliHa,
pacroaraeTcs NpakTHIECKU
[apajuIeIbHO K BEKTOPY
pacIpoCTpaHEHHUsI BOJIHBIL, a UX
YaCTOTHI HAXOATCA B IMAIIa30HE
4acTOT 3JIEKTPOHHOTO
LUKIOTPOHHOI'O PE30HAHCA.

Beta-Limit

also known as the Troyon Limit in
a tokamak, is the maximum
achievable ratio (beta, or beta

IIpenes no 6era

TAKX€ U3BECTHBIN KaK Mpeae
TpolioHa B TOKaMake — 3T
MAaKCUMAaJIbHO JIOITYCTUMOE




value) of plasma pressure to
magnetic pressure for a given
plasma to remain stable. In a
tokamak, if the beta value is too
high, ballooning modes become
unstable and lead to a loss of
plasma confinement.

3HaueHue oTHoleHus (Oeta win
OeTa-TioKa3aTelb) JaBJICHUS
TJ1a3Mbl K MATHUTHOMY JIaBJICHHIO,
KOTOPOE MOKET JOCTHYb IJI1a3Ma U
OCTaThCSI IPU ITOM CTAOUIIHLHOM.
Ecnu B Tokamake mapamerp 6era
JOCTUTACT CITMIIIKOM BBICOKHX
3HA4YEHUH, TO OAJIJIOHHBIE MO
CTaHOBSITCS HECTAOUIILHBI, UTO
MIPUBOJIUT K TIOTEPE YACP KAHUS
TUTa3MBl.

Beta-Value ratio of plasma kinetic pressure to ITapameTtp Oeta OTHOIIIEHHE KHHETHYECKOTO
magnetic field pressure. Beta is JIABJICHUS TIJIa3MbI K JIABJICHHUO
usually measured relative to the MarHuTHOTO ToJis. beta gacto
total, local magnetic field but in U3MEpSIETCS] OTHOCUTEIHHO
some cases can be measured CYMMapHOTO MarHUTHOTO OIS, HO
relative to components of the total B HEKOTOPBIX CIydastX MOXKET
field, such as the poloidal field in U3MEPSTHCS OTHOCUTENBHO €T0
tokamaks. KOMITOHCHTOB, KakK, HallpuMep,

MOJIONIAJILHOTO T0JIsl B TOKAMaKax.
Bohm Diffusion a rapid loss of plasma particles Bomosckas nugdy3us CTpEMHTEIbHAS OTEPS YaCTHUI]

across magnetic field lines caused
by plasma microinstabilities that
scales inversely with the magnetic
field strength, unlike classical
diffusion that scales inversely as the
square of the magnetic field
strength.

TUTa3MBI BJIOJIb JIMHUI MarHUTHOTO
T0JIs1, BEI3BaHHAS
MUKPOHEYCTOWYHBOCTSIMH TIJIa3MBI.
B otimmume ot kimaccuyeckon
maddysuu, kotopast o6paTHO
MPONOPIMOHATIFHA KBAJIPATy
HANPSHKEHHOCTH MarHUTHOTO TIOJIA,
O6oMoBckas muddy3ust oopaTHO
MIPONOPLUOHAIBHA CAMOU
HaNPsSHKEHHOCTH MarHUTHOTO TIOJIS.

Bootstrap Current

current driven in toroidal devices
by neo-classical processes. It may

Byrcerpen Tok

TOK, 00pa30BaBIIUICS BCIEIACTBUE
HEOKJIACCHYECKHX IPOIIECCOB B




amount to a substantial fraction of
the net current in a tokamak reactor,
thus lengthening the pulse time or
decreasing the power needed for
current drive.

TOPOUJAIBHBIX YCTPONUCTBAX. DTOT
TOK MOXET AOCTUT'ATh I10 BEIIMYHUHE
3HAYUTEIBHOM IO MOJHOTO TOKA
B PEAKTOpE-TOKaMakKe, yBeIuYnuBasdi,
TakKUM 00pa3zoM, JIUTEIbHOCTD
HUMITYJIbCA WJIM YMCHbIIAA
MOIITHOCTh, HEOOXOAUMYIO ISl €TO
oOpa3oBaHUsl.

Bounce Frequency

the average frequency of oscillation
of a particle trapped in a magnetic
mirror as it bounces back and forth
between its "turning points" in
regions of high magnetic field.

YacToTa 0OTCKOKOB

CpEeAHsIsA 4acTOTa OCLUIISILIUN
YaCTHUIIbI, 3aXBAUYCHHOM B
MarHMTHOM 3€pKajie, IPU OTCKOKE
OT OJTHOM “TIOBOPOTHOM TOUKH JI0
ApYyroii B 001aCTIX CHIIBHOTO
MarHUTHOTO TTOJISI.

Bremsstrahlung radiation

radiation which occurs in plasma
when electrons interact with the
Coulomb fields of ions; the
resulting deflection of the electrons
causes them to radiate.

TOpM03H06 U3JIyYCHUE

M3JIy4eHHUE, BO3ZHUKAIOLIEE B
IIJ1a3Me, KOrJja 3JIEKTPOHBI
B3aUMOJICHCTBYIOT C
KYJIOHOBCKHMH MOJISIMUA HOHOB;
BO3HHUKAIOIIIEE B pE3YJIbTATE
OTKJIOHEHHS DIIEKTPOHOB,
COIIPOBOXKIAIOIIECECS UCIYCKaHUE
V3JIy4CHHUS.

Bundle divertor

Divertor magnetic configuration
that created by magnetic field lines
in toroidal trap so that the
peripheral magnetic field lines
escape the discharge chamber,
carrying with it the peripheral
plasma in the divertor chamber with
neutralizer plates.

Banan (myukoBblif) 1UBepTOP

JluBepTop, MarHuTHas
KOH(UTypanus KOTOPOro co3aHa
IIyTE€M OCJIa0JIEHNs ¢ IOMOIIIbIO
BHEIIIHEW KaTyIIKH IIPOJ0JIBHOTO
10Jia B TOPOUAAIBHON MarHUTHOU
JIOBYILIKE TaK, 4TO nepudepuitHpie
JIMHUM 3TOTO TOJISI BBIXOJAT 32
MIpEAEIIbI PA3PSAHON KaMepBl,
yHOCS ¢ co00# nepudepuitHyro
I1a3My B KaMepy JUBepTopa ¢
IJIACTHHAMH HEUTpaJIN3aTopa.




C

Capacitively Coupled Discharge
Plasma

plasma created by applying an
oscillating, radio-frequency
potential between 2 electrodes.
Energy is coupled into the plasma
by collisions between the electrons
and the oscillating plasma sheaths.
If the oscillation frequency is
reduced, the discharge converts to a
glow discharge.

EMKoOCTHO-CBA3aHHAA MJI1a3Ma

rJIa3Ma, Co3JIlaHHas IMmyTeM
MIPUMEHEHHUSI OCHUIJUTUPYIOIIETO
MOTEHIMaja PaIM04acTOTHOTO
JAara3oHa MeXIy IByMs
AJEKTPOJIaMU. DHEPTrus rnepeaacTcs
IJ1a3Me MOCPEACTBOM COyIapeHust
AJIEKTPOHOB U SKPAHUPYIOIIETO
ciios ma3mel. Ecin yactora
KoJieOaHU yMEHBIIAeTC s, TO
paspsiJi CTAaHOBUTCS TICIONIUM.

Child-Langmuir Law

description of electron current flow
in a vacuum between two parallel
electrodes when plasma conditions
exist that result in the electron
current scaling with the cathode-
anode potential to the 3/2 power

3akon Yaiinga-Jlenrmiopa

OIIMCaHUE NIOTOKA DJIEKTPOHOB B
BAKYYM€ MEK]y IBYMs
NapajuIeIbHBIMU IJI0CKUMU
NIEKTPOIaAMHU

Classical Confinement

plasma confinement in which
particle and energy transport occur
via classical diffusion; best possible
case for magnetically confined
plasmas.

Knaccuueckoe Yaepkanue

ylep>KaHHe I1a3Mbl, IPH KOTOPOM
MEPEHOC YaCTHIl ¥ DHEPTUU
MPOUCXOJUT 110 3aKOHY
KJaccudyeckoit ruddy3un, 94To
ABJISICTCS JIYUIIUM CIIy4aceM
MAarovTHOI'O YACPIKAHUS MJIa3MBbI.

Classical Diffusion

in plasma physics, diffusion due
solely to scattering of charged
particles by Coulomb collisions
stemming from electric fields of the
particles. In classical transport (i.e.

Knaccuueckas nuddysus

g dy3us, BOZHUKAOIIAsA
UCKITIOYUTEIILHO TPU PacCesTHUN
3apsHKEHHBIX YACTHI] IIPU
KYJIOHOBCKHX COYJIapEHUSX, B
AIIEKTPUYECKOM TOJIE MEXKITY




diffusion) the characteristic step
size is one gyroradius (Larmor
orbit) and the characteristic time is
one collision time.

yactulamu. B ciyyae
KJIACCUYECKOTO TIepeHoca
(marmpumep, T Py3un) equHALICH
U3MEPEHHS BETMUUHBI [1ara
SIBJISICTCS] OJIMH THPOPAIHYC
(JtapMopoBckasi opoura), a
CIUHUILICH N3MEPEHHS BPEMCHU —
BpPEMsi MEXJIy COYJTapCHUSMH.

CMA diagram

Clemmow-Mullaly-Allis diagram.
When we obtain the dispersion
relation for waves in COLD
UNIFORM plasma and calculate all
the solutions to the resulting quartic
equation, we realize that there are
many categories of waves we could
look at. For instance, waves parallel
to the magnetic field, waves
perpendicular to the magnetic field,
or waves at arbitrary field angles;
high or slow frequency waves; high
or low density plasma; high or low
magnetic field; etc. The CMA
diagram helps us to categorize the
different solutions. The CMA
shows the shapes (wave normal
surfaces) of the dependence of
phase velocity of the wave on the
angle between the magnetic field
(B) and the wave vector (k). There
are three different types of surfaces:
spheroid, dumbell lemniscoid, and
wheel lemniscoid. In cold uniform
plasma four major types of waves

CMA-mmarpamma (quarpamMmma
Kaemoy-Myainanu-Jaauca)

IIpu nostyueHnn pe3ynbTaToB
COOTHOIIEHUS TUCIIEPCUH I BOJIH
B XOJIOJHOW OJTHOPOJHOM IJIa3Me U
IIPU NMOJACUYETE BCEX MOTYUAIOMINXCS
B pE3YyJIbTATE PEIUICHUN YPaBHEHHI
YEeTBEPTOM CTENEHU, CTAHOBUTCS
OYEBUJIHO, YTO CYIIECTBYET
0O0JIBIIIOE KOJIMYECTBO THUIIOB BOJIH,
KOTOPBIE MOXKHO OBLIO OBl
paccMmarpuBarts. Ha npumep,
BOJIHBI, TapajlielbHbIE
MarHUTHOMY I0JIIO, BOJIHBI,
MEePHEHIUKYIISIPHBIE MAarHUTHOMY
I10JII0, UJIM BOJIHBI, HAIIPABJICHHbIE
101 TPOU3BOJIBHBIM YIJIOM K IOJIIO,
HU3KO WUJIM BBICOKOYACTOTHBIE
BOJIHBI, BOJIHBI B IJIa3M€ C BHICOKOU
WJIA HU3KOM IIOTHOCTBIO, CJa0BIX
WJTU CUJIBHBIX MAarHUTHBIX TMOJISIX, U
tak nanee. CMA-auarpamma
MI03BOJISIET KATETOPUPOBATH
pelIeHus Ul pa3HbIX TUIIOB BOJIH.
JlnarpamMma noxa3bIiBaeT
3aBUCUMOCTH ()a30BOI CKOpOCTH
BOJIHBI OT yIJIa MEXKJ1y MarHUTHBIM




propagate. Left circularly polarized
wave (L), right circularly polarized
wave (R), ordinary (O) and
extraordinary (X) waves. The CMA
digram tells us wheather the
particular wave will propagate in a
certain region, and if it will, it
shows its wave normal surface. To
briefly visualize the CMA diagram,
imagine the first quadrant of the x-y
plane. The lower left corner (closest
to the origin) is designed in the
CMA diagram as the high
frequency region and the upper
right hand corner as the low
frequency region. Furthermore, the
CMA diagram is divided into
regions by resonance (index of
refraction goes to infinity) and
cutoffs (index of refraction goes to
Zero).

nosieM (B) 1 BOJTHOBBIM BEKTOpOM
(k) B Buze moBepxHoOCTEH
BOJIHOBBIX HOpMaJIEH
noBepxHocTel. CylecTByeT TpH
THUTIA IOBEPXHOCTEN: chepouns,
TaHTEeJIEBUIHBIN IEMHUCKOUI U
KOJIECOBUIHBIN JIEMHUCKOU. B
XOJIOJTHOW OJHOPOIHOM IIIa3mMe
pacnpoCTpaHsOTCs TOJIBKO YEThIpE
OCHOBHBIX THIIa BOJIH: BOJIHBI C
neBoi kpyroso# nosisipuzanueii(L),
BOJIHBI C IIPABOM KPyroBOM
nossipusanueni(R), oObIkHOBEHHbIE
(O) u HeoObIKHOBEHHBIE(X) BOJHBI.
CMA-nuarpaMma 1nokasbIBaer,
OyzeT 1u ornpeesieHHas BOJIHA
pacnpoCTpaHATbCS HA KOHKPETHOM
y4acTKe, U, €CJIH OyJIeT,
MIOKa3bIBAET IOBEPXHOCTh HOPMAJIU
K 3TOM BosiHE. YTOOBI IpeCTaBUTh
cebe CMA-auarpamMmmy, MOXKHO
1300pa3uTh NEPBBIM KBaJAPaHT
IUIOCKOCTH X-y. B HMXKHEM n1eBoM
yray (onmxkaiiieMy K Hadainy
KOOPJIMHAT) PACIIONIOKEH Yy4aCTOK
BBICOKHMX YaCTOT, a B IPaBOM
BEPXHEM YIJIy — y4acCTOK HU3KHUX
gactoT. [Tomumo 3toro, nuarpamma
JETUTHCS HA YYaCTKH MUCXOIS U3
pe3oHaHca (rmokas3aTelb
MIPEIOMIIEHUS] CTPEMUTCS K
0ECKOHEYHOCTH) U CPE30B
(Toxazaresnp MpeoMIICHUs




CTPEMUTCS K HYJIIO).

Cold Plasma Model

model of a plasma in which the
temperature is neglected

Moaean X0J10JHOH MJIA3MBI

Mogens m1a3msl, B KOTOPOH
MO>KHO IpeHeOpeyb ee
TEMIIEpaTypor

Collisionless Plasma Model

model of plasma where the density
is low enough, and/or the
temperature is high enough, that
collisions can be neglected because
the plasma time scales of interest
are shorter than the particle
collision times.

Moaeab 0ecCTOJIKHOBHTEILHOM
IJ1a3Mbl

MO/I€b, B KOTOPO TIOTHOCTH
IJ1a3MbI JJOCTATOYHO MaJjla Uu/WjIu e
TeMIepaTypa J0CTaTOUYHO BHICOKA,
TaK 4YTO COyAapCHUSAMH MOKHO
IpeHeOpeys B CIEJICTBUE TOTO, YTO
XapaKTEepHbIE BPEMEHA MCHBIIIE,
4YCM BpCM COyaapCHUs 4YaCTHUII.

Confinement Time

the characteristic time that plasma
can be contained within a
laboratory experimental device
using a magnetic field, a particles
own inertia, or by other methods
(e.g. electric field). The electron
and ion particle confinement time is
often distinguished from the energy
confinement time of the plasma.

Bpems ynep:kanus

XapakTepHOe BPeMs, B T€UCHUE
KOTOPOTO TIJIa3Ma MOXKET
COJIepKAThCsl BHYTPHU
1a00paTOPHOTO
HKCTIEPUMEHTAIBHOTO YCTPOUCTBA,
MCTIOJB3YIOUIET0 MAarHUTHOE TIOJIE,
WHEPLMIO CAMOM YaCTULbI WU
JPYTHUe CIOCOOBI yaepKaHUS
(HampuMmep, AEKTPUUECKOE T0JIE).
Bpemst ynepaHus 3JI€KTPOHOB U
MOHOB YacCTO OTIMYAETCS OT
BPEMEHU yAEp:KaHUSI SHEPTUH B
iasMe.




Controlled Thermonuclear
Fusion

laboratory experimental plasmas in
which light nuclei are heated to
high temperatures (millions of
degrees) in a confined region that
results in significant enough fusion
reactions under controlled
conditions to be able to produce
energy.

YupasisieMblil TepMOsiAepPHbIN
CHHTE3

IIPOLIECC, BKIIOYAIOIIUIN B €05l
HarpeBaHue JIErKux sA1ep B
nabopaTopHO#
JKCIIEpUMEHTAIILHON II1a3Me 110
BBICOKHMX (MWJIJIMOHBI IPaycOB)
TEMIIEpaTyp B y4acTKe ¢
yAep>KaHUEM, YTO IPUBOJUT K
MIPOTEKAHUIO B KOHTPOJIUPYEMBIX
YCIOBHSIX I0CTaTOYHOTO
KOJIMYECTBA PEAKLIUN CUHTE3a JUIsl
IIPOM3BOJICTBA DHEPTHH.

Convective instabilities

plasma waves amplitude increasing
as the wave propagates through
space without necessarily growing
at a fixed point in space.

KoHBeKTHBHBIEC HEYCTOMYMBOCTH

BOJIHOBBIC HeyCTOﬁqHBOCTH,
BO3HUKAIOIINE B CIICACTBUE
YBCIMUYCHUA aMIIJIMTYAbI BOJIHBI B
TUTa3Me B XOJ€ PacIpOCTpaHEeHUs
BOJIHEI B IIPOCTPAHCTBE U
HE00s3aTENLHOIO YBEIMUYEHUS ITON
aMIUIUTY1bl B (PUKCHPOBAHHOMN
Touke npoctpanctsa. (s
CpPaBHEHHUs CMOTPHU aOCOIIOTHBIE
HECTaOUJILHOCTH).

Corona

the outermost part of a star's
atmosphere, the corona
characterized by high temperatures
and low densities relative to the
stellar photosphere.

Kopona

camas yJajJ€HHas 4acThb
aTMocdepsl 3BE3/IbI, I KOTOPOM
XapaKTEePHBI BEICOKHE
TEeMITepPaTyphbl ¥ HU3KUE TI0
OTHOIIIEHUIO K 3BE3AHOMN
doTochepe MIOTHOCTH

Coronal mass ejection

(or CME) Sporadic ejection of
plasma and magnetic field from the
Sun

BbIOpoc KOPOHAPHOTO BelecTBA

criopaauuHbIi BbIOpoc CostHIIEM
TUTa3Mbl © MAarHUTHOTO TIOJISL.

Coulomb Collision

particle collisions where the
Coulomb Force (electrical-force
attraction or repulsion) is the

Ky.]'IOHOBCKOC CTOJIKHOBCHHE

COYJapEHME YaCTHUIL, IPU KOTOPOM
IJ1aBEHCTBYIOLIEH CHIION SIBJISIETCS
KynoHnoBckas cuia (35eKTpuieckast




governing force that results in
deflections of the particles away
from their initial paths.

CUJI1a IPUTSKEHUS] WU
OTTAJIKUBAHU ), OTKJIOHSIOIIAs
YaCTHUII OT UX HAYAJIbHBIX
TPAEKTOPHUIL.

Coulomb Explosion

when a sufficiently intense laser
irradiates a group of atoms (gas
cluster, object, target, etc.), the
electric field of the laser beam can
drive some or all of the electrons
off the atoms. With the electrons
gone, the resulting group of ions
explodes due to the Coulomb
repulsion of the positive charges.

KyJ/i0HOBCKHIT B3pBIB

B3pBIB HOHOB, BOHUKAIOIIHA IPU
MCYE3HOBEHHH HIIEKTPOHOB,
BBI3BAaHHOM OOJTy4eHHEM TPYIIIBI
aToMOB (Tra30BOT0 KJIacTepa,
MULIEHH U T.J.) JOCTAaTOYHO
WHTCHCHUBHBIM JIa3epHBIM
n3iydeHreM. Koraa a1eKkTpoHsl
YXOJISIT, TPYIINA OCTABUIMXCSI HOHOB
B3PBIBACTCS M3-3a MOJIOKUTEITHHBIX
3apsI0B.

Current drive

Maintaining a part of the current in
a tokamak plasma with input from
the outside power (the injection of
beams of fast neutrals or RF
auxiliary power)

IHoanep:xanue Toka

ITopnepxkaHue 4acTH TOKa B IUIa3Me
TOKaMakKa ¢ IIOMOIIbIO BBOJUMOM
W3BHE MOIIHOCTHU (TIPU MHXKEKIUU
MYYKOB OBICTPBIX HEUTPAJIOB WU
ipu BBoJIe BY MomtHOCTH)

Curvature drift

single-particle drift motion arising
from the centrifugal pseudo-force
felt by the particle as it travels
along a curved magnetic field line.

KpusosmHeiinblii apeiidg

npeiioBoe NBIKEHUE YACTHIIBI,
BO3HHUKAIOIIEE MO ICHCTBHEM
LEHTPOOEIKHOM TICEBIOCHIIBI,
JNEUCTBYIOLIEH Ha 4aCTUILY, ITOKA
OHa JIBIXKETCS BAOJIb KPUBOU
JIMHUUA MarHUTHOTO TIOJISL.

Cutoff frequency

frequency beyond which a plasma
wave ceases to exist or changes its
nature.

I'panunynas yacrora

4qacCToTa, 3a nmpeacjiaMmu KOTOpOfI
IJI1a3MCHHAasA BOJIHA ICPECTACT
CYII€CTBOBATH NUJIX MCHACT CBOIO

MIPUPOTY.

Cyclotron Frequency

number of times per second that a

particle orbits a magnetic field line.

The frequency is completely

Iukj0TpOHHAs YacTOTA

KOJIMYECTBO 00OPOTOB YaCTHULIBI
BOKPYT' IMHUU MAariuTHOT'O ITOJIA 34
CEKyHJly. DTa 4acTOTa HOJIHOCTBIO




determined by the strength of the
field and the particle's charge-to-
mass ratio.

ONPEAEINSIETCA CUIION MOJIS U
OTHOIICHUEM MCKAY 3apsa10M U
MAacCOM 4aCTUIBIL.

Cyclotron Radius

radius of orbit of charged particle
about a magnetic field line

uka0TPOHHBIN paauyc

paanyc OpOHTHI 3apsKEHHOM
YaCTHILIbI BOKPYT JIMHUU
MAarHuTHOTO I10JI.

Cyclotron Resonance

charged particles in a magnetic
field will resonate with an electric
field (perpendicular to the magnetic
field) that oscillates at the
particleA?s cyclotron frequency, or
harmonics of the particleA?s
cyclotron frequency.

[MKJI0TPOHHBIN PEe30HAHC

3apsKEHHBIC YACTHIIbI B
MAarHUTHOM TI0JIE PE30OHUPYIOT €
ANEKTPUUECKUM MOJIEM,
MEPIICHANKYISIPHBIM K MATHUTHOMY
I10JI10, KOTOpPOE Kojebiercs ¢
UHUKJIOTPOHHOM YaCTOTOM YaCTHUILIbI
WJIM C YaCTOTOM FapMOHUK YaCTHULBI
IHUKJIOTPOHHOM YaCTOTHI.

D

charge is inserted into a plasma
medium, it will change the local
charge distribution by attracting
(repelling) electrons. The net result
is an additional negative (positive)
charge density that cancels the

Debye Sheath The region, named after chemist JebaeBckuii cioii Y4acTOK TMepe]l TOBEPXHOCTHIO
Peter Debye, in front of a material MaTepHasa, B3auMOICHCTBYIOIIETO
surface in contact with a plasma C MJIa3MOM TPU HAJTMYUHU
and in the presence of electrical anekTpuyeckux nojei. TommmHa
fields. The characteristic thickness ATOTO CJIOS HAa3bIBAETCS 1€0aeBCKOM
of the sheath is the Debye length. JUTMHOM.

Debye Shielding When a positive (or negative) JebaeBcKOe IKPAHUPOBAHUE Koria mostosxxutenbHbIN (HITH

OTpUILATENbHBIN) 3apsij 0NaaeT B
1a3My, OH U3MEHSET JIOKAJIIbHOE
pacnpezeneHue 3apsja,
NpUTSTHBas (OTTAJIKUBas)
3NEKTpOHbI. B pe3ynbrare
MOSIBJISIETCSI JIOTIOJTHUTEIIbHAS




effect of the initial charge at
distances large compared to the
characteristic Debye length (also
see Debye sheath).

IJIOTHOCTb OTPULATCIIBHBIX
(TOJIOKUTENBHBIX) 3apsI0B,
KOTOpas dSKpaHUPYET BIUSHUE
HAYaIbHOTO 3aps/a Ha
PaCCTOAHUAX, MAJIBIX 110
CPaBHEHUIO C J1e0aeBCKOM JITTHHOM.

Degree of ionization

Indicates the percentage of atoms in
a gas/plasma mixture that are in the
ionized state. A plasma with a low
degree of ionization is usually a
cold plasma, but it is possible to
have a plasma with a low degree of
ionization (i.e. mostly neutral gas)
where the ions present are highly
ionized (few electrons left on each
actual ion).

CreneHn HOHU3aAllMHU

MOKa3aTelb MPOLIEHTHOTO
COOTHOILIEHUS] aTOMOB B CMECH
ra30B W/WIN TUIa3MBbl, HaXOIsIeHCs
B MOHU3UPOBAHHOM COCTOSTHUH.
[Inazma ¢ MaJIof CTENEHBIO
MOHU3ALNU OOBIYHO SBIISETCS
XOJIOAHOW, HO BO3MOKHBI CIIy4au
c1a00MOHN3UPOBAHHON TIIIa3MBI (TI0
OoJIbIIIel YacTH, HEUTPATBHBIN ra3),
IJie HIOHBI CHIIbHO MOHU3UPOBAHBI
(ocTaeTcst Malo 3JEKTPOHOB HA
KQKJIbIA MOH).

Density limit Fusion plasmas are often observed Ipeaen niaoTHocTH Yacrto HabII0AAIOT, YTO
to become unstable above a TEepMOsAepHAs TUIa3Ma CTAHOBHUTCS
characteristic density. This can be HECTaOMJILHOM MPU TIOKA3aTeNsIX
due to MHD effects (pressure- TUTOTHOCTH OOJIBIIIE XapaKTEPHBIX.
driven instabilities), atomic physics JlaHHO®E SIBJICHUE MOYET OBITh
effects (when recombination BBI3BAHO
radiation losses exceeding the MarHATOTHIPOAMHAMUYECKUMHU
plasma heating rate), or other s dekramu (HEYCTOMIUBOCTH,
effects. BBI3BAHHEIC JIABJICHUEM ),
s dekTaMu aTOMHON HUZUKH
(moTepu SHEPTUu 3a CUeT
PEKOMOMHAIIMOHHOTO H3ITy4eHHSI
MPEBBIIIAIOT CKOPOCTh HarpeBa
TUTa3MBbl) WK JPYTUMH 3P PEeKTaMH.
Deuteron The nucleus of the hydrogen HeiiTepon SJIPO M30TOIA BOJAOPOJIA, IeHTepus,




isotope deuterium consisting of a
proton and a neutron.

COCTOSIIIIEE U3 TPOTOHA U
HEWUTpOHA.

Dielectric tensor

Tensor describing the three-
dimensional plasma response to
three-dimensional electric fields.

JAudjieKTpruyecKuii TEH30p

TEH30], ONUCHIBAIOIIUN PEAKIUIO
TPEXMEPHOH IIJIa3MbI Ha
TPEXMEPHBIE DICKTPUUECKUE OJI.

Diffusion, or plasma diffusion

The loss of plasma from one region
(normally the interior) to another
region (normally the exterior)
stemming from plasma density or
pressure gradients

JAudpdys3us niau 1updysus
IJ1a3MBI

nepeMeIeHue 1miasMbl U3 OJHOTO
ydacTka (0ObIYHO BHYTPEHHETO) B
Ipyrout (0OBIYHO BHEIIHU),
3aBHCSAIIEE OT TPAJIUEHTOB
TUTOTHOCTH TUTa3Mbl HITH JTABJICHUSI.

Direct Drive

An approach to inertial confinement
fusion in which the laser or particle
beam energy is directly incident on
a ‘pea-sized’ fusion-fuel capsule
resulting in compression heating
from the ablation of the target
surface. Compare with Indirect
Drive.

IIpsimast nepegava (3Heprumn)

noaxoJ K TCpMOAACPHOMY CUHTE3Y
C MCIIOJIb30BaHUEM MHEPIIHATILHOTO
YACPIKaHHA, B KOTOPOM SHEPTHUA
Ja3epa WIN Iy4YKa YacTHIl
HalpaBJICHa IPSAMO Ha Karcyiy ¢
TOIJIMBOM BEJIMYUHOMU C TOPOLINHY,
YTO BBI3BIBACT HATPEB B PE3YJIbTATE
C)KaTHsl, BOZHUKAIOIIETO
BCJIE/ICTBHE a0JIALINY TOBEPXHOCTU
MUIICHU.

Dispersion Relation, or Plasma
Dispersion Relation

The dispersion relation relates the
temporal frequency of a wave to its
‘wave number’ (2* divided by
wavelength) and to other physical
quantities characteristic of the
plasma medium. The mathematical
dispersion relation can provide
information about the wave,
including the phase and group
velocity of the wave.

III/ICHepCI/IOHHOC COOTHOIIICHHUE

BBIpa)KEHUE, CBS3BIBAIOIICE
BPEMEHHYIO YaCTOTY BOJIHBI C €€
«HOMEpOM» (2/1THHA BOJIHBI) U
OPYrUMHU (pU3NUECKUMHU
BEJIMYMHAMH B TIJIa3Me.
Maremaruueckas Gopmyna
JMCIIEPCUOHHOTO COOTHOLIEHUS
MOJKET MPEI0CTABUTh
MH(OPMAIIHIO O BOJIHE, BKITIOUYAs

(ha30ByIO ¥ TPYNIIOBYIO CKOPOCTH
BOJIHBI.

Disruption, or Plasma Disruption

Plasma instabilities sometimes
grow and cause abrupt temperature

CpbIB m1a3MbI

HecrabuipHOCTH I1a3MBI HHOT 1A
YBEJIMUHUBAIOTCS U BBI3BIBAIOT




drops and the termination of an
experimentally confined plasma.
Stored energy in the plasma is
rapidly dumped into the rest of the
experimental system (vacuum
vessel walls, magnetic coils, etc.).

pEe3KHe Crajpl TEMIEPATyphl U
BBIBOJIAT IIJIa3MYy U3 peKUMa
yAepKaHus. JHEPrus,
HaKOIUJICHHAs B TJIa3Me, OBICTPO
BbIOpachIBacTCs B
IKCIIEPUMEHTAIHLHYIO CUCTEMY
(CTeHKH BaKyyMHOU Kamephl,
MAarHUTHBIE KOJIbIIA U T/I.)

Divertor, Plasma Divertor

Component of experimental device
with magnetic plasma confinement
that diverts magnetic field lines and
charged ions on the outer edge of
the plasma into a separate chamber
where charge particles can strike a
barrier and become neutral atoms.

JuBeprop

4acThb IKCIIEPUMEHTAIbHON
YCTaHOBKHM C MarHUTHBIM
yep>KaHUEM I1J1a3Mbl, KOTOpast
IIEpEeHAIPaBIsIeT MarHUTHbBIE
CWJIOBBIE JINHUU U 3apsKEHHbIE
MOHBI Ha BHEILIHEH TpaHUIIE
IJ1a3Mbl B OT/IEIBHYIO KaMepy, T/ie
3apsKEHHBIEC YaCTHULIBI
CTAJIKUBAIOTCSI C MULLIEHUSIMU
(IMBEPTOPHBIMU TJIACTUHAMHM) U
CTaHOBSITCS HEUTPAJIbHBIMU
aTOMaMHU.

Double layer

A double layer is an electric charge
separation region that forms in a
plasma. It consists of two
oppositely charged parallel layers,
resulting in a voltage drop and
electric field across the layer, which
accelerates the plasma's electrons
and positive ions in opposite
directions, producing an electric
current. Large potential drops and
layer separation may accelerate
electrons to relativistic velocities (ie
close to the speed of light), and

JIBoiiHOM cy10i

3TO 001acTh C pa3/ieJICHuEM
AIIEKTPUIECKHX 3apsI0B,
oOpa3yromasics B mazme. Ona
COCTOMUT U3 ABYX ITPOTUBOIIOJIOKHO
3apsHKEHHBIX MMAPAIIICITBHBIX CIIOEB,
4TO NPpUBOAUT K MAACHUIO
HaIpsDKEHUS U 0CIabIeHUI0
ANIEKTPUIECKOTO TOJIS, YTO, B CBOIO
odepe]ib, Pa3roHSIET AICKTPOHBI U
IIOJIOKUTCIIBHBIC MOHBI B IIJIa3ME B
MMPOTHUBOIIOJIOKHBIX HAITPABJIICHUSAX,
BbIpa0aThIBasl JEKTPUUECKUH TOK.
Bousbiioe nmagenne noTeHuuaIa u




produce synchrotron radiation.

paszeneHue CII0EB MOKET
pa3orHaTh EKTPOHBI 10
PENATUBUCTCKUX CKOPOCTEN
(OIM3KUX K CKOPOCTH CBETA) U
MIPUBECTH K UCITYCKAaHUIO
CHHXPOTPOHHOTO M3ITyYCHHUSI.

Drift Motion Charged particles placed in a Hpeiig 3apsHKeHHBIC YACTHUIIBI,
uniform magnetic field will have MTOMEILEHHBIE B OJTHOPOJAHOE
orbits that can be described as a MarHUTHOE TI0JI€ UMEIOT OPOHTHI,
helix of constant pitch, where the KOTOPBIE MOKHO OTIHCATh, KaK
center axis of the helix is along the CTIMpaJIb C TIOCTOSTHHOM JUTMHOM
magnetic field line. However, if the KOJIBIIa ¥ IEHTPAIBHOM OCHIO BJIOJB
magnetic field is not uniform, or if JIMHUU MarauTHoro noisa. OaHako,
there are electrical fields with €CITM MarHUTHOE TIOJIE HEe
perpendicular components to the OJIHOPOJTHOE, UITU €CITU
magnetic field, or other forces then MIPUCYTCTBYIOT DJIEKTPHUYECKHE
the "guiding centers" of the particle MOJISI C KOMIIOHEHTaMH,
orbits will drift (generally NEePIEeHANKYISIPHBIMH K
perpendicular to the magnetic MarHATHOMY TIOJIIO, JINOO pyrue
field). All drifts (except for the CWJIBI, ICHCTBYIONINE HA YACTHILY,
electric field drift) depend on the TO TOTJa “BEAYIIUE IEHTPHI OpOUT
sign of the charge and hence YacTHUI] HAYMHAIOT ApeioBaTh
produce electric currents. (OOBIYHO MEPIEHANKYIISIPHO
MarHuTHOMY T0JT10). Bee apeiidor
(kxpoMe apei(oB AEKTPUIECKOTO
MOJIsT) 3aBUCAT OT 3HAKa 3apsijia H,
TakUM 00pa3oM, MPUBOJAT K
BO3HHKHOBECHHUIO TOKOB.
Drift Velocity Characteristic velocity that the CkopocTts apeiiga XapakTepHast CKOPOCTh, C KOTOPOW
center of a plasma particle’s orbit JBYDKETCSI LIEHTP OOPHUTBHI YaCTHUIIBI
("guiding center") drifts when drift B TUTa3Me Ipu jpeiide.
motion occurs.
Drift Waves Plasma oscillations arising in the JpeiipoBbie BOJIHBI OCHMJUISAIIH TUTa3MBl,




presence of density gradients, such
as at the plasma's surface.

BO3HHUKAIOIINE npu HAIUYUHU
rpaguEeHTOB IJIOTHOCTH, Kak,
Hanpumep, Ha MMOBEPXHOCTHU
TUIa3MBI.

E

E x B drift

Single-particle drift motion (see
entry) which arises from crossed
electric and magnetic fields.

E x B apeiip

npeiioBoe NBIKEHUE YACTHUIIBI,
BO3HUKAIOIIEE B CKPEIICHHBIX
QJICKTPUYICCKOM U MAarHUTHOM
MOJISAX.

Edge-Localized Mode (ELM)

Found often in H-mode plasmas,
this is a temporary relaxation of the
very high edge gradients found in
H-modes. It may be a relaxation
back to the L-mode. (Info from
Paul Stek at MIT)

MO0/, JT0KAJIN30BAHHAS] HA KPAaIo
mHypa (3JIM)

Oo6napyxeHna B 1uiazme ¢ H mooi
(YnydILIEHHBIM YyAE€p>KaHUEM )
BpEMEHHas pejaKcalus BbICOKUX
I'PaJUEHTOB IJIa3Mbl Ha €€ TpaHMmlIe,
XapakTepHbIX st H-Momab! 1
COIPOBOXKAAIOIIASACA
KpPaTKOBPEMEHHBIM BbIJICTICHUEM Ha
CTEHKAaxX WIH B TUBEPTOPE SHEPIHH,
3alaceHHOM B IUIa3Me C KPYThIM
npo¢uieM npenecTania.
Penakcarus mpoduist MoxxeT
BO3BpalIaTh MJ1a3My B COCTOSIHUE C
npo¢uieM, XxapakTepHbIM i L
MO/bI (C HU3KUM Y/IEpKaHUHM).
DJIMbI MOTYT OBITH Pa3HOTO poOJIa,
OTJINYAsICh 110 YAaCTOTE U
KOJINYECTBY BBIJIEIAEMOM 3a pa3
sHeprun. Cambie
sHeproHamnpsbkeHHbsie DJIM bl




MepBOTO PoJIa.

Electromagnetic Wave, or Plasma
Electromagnetic Wave

One of three categories of plasma
waves: electromagnetic,
electrostatic, and hydrodynamic
(magnetohydrodynamic). Wave
motions, i.e. plasma oscillations,
are inherent to plasmas due to the
ion/electron species,
electric/magnetic forces, pressure
gradients, and ‘gas-like’ properties
that can lead to shock waves.

JICKTPOMArHuTHasi BOJIHA WJIA
JICKTPOMArHuTHasi BOJIHA

OJIHA U3 TPEX KaTeropuil BOJH B
I1a3Me: JIEKTPOMarHUTHBIE,
AJIEKTPOCTATUYECKUE WIIN
TUIPOIMHAMUYECKHE
(MarHUTOrUAPOAUHAMUYECKUE).
BonHoBoOE ABMKEHHE, KaK
HalpuMep OCUUJUIALNH I1a3MBbl,
SIBJISIETCS. HEOThEMIIEMOM
XapaKTEepUCTUKON I1a3Mbl B BULY
HAJTMYUs B HEH HOHOB/3JIEKTPOHOB,
AIIEKTPUYECKIX/MAarHUTHBIX BOJIH,
I'PaJUEHTOB JaBJICHUS U APYTUX
“ra3oBbIX” CBOHCTB, KOTOPbIE
MOTYT IIPUBECTH K 00pa30BaHUIO
YAAPHOW BOJIHBL.

Electron Beam Ion Trap

Also known as an EBIT, this type
of device uses an ion trap to confine
a non-neutral plasma which is
bombarded by a monoenergetic
electron beam. This technique can
produce a single species of trapped
highly charged ions and enables
high-precision spectroscopic study
of any charge state of any element.

3JIeKTPOHHAs MMyYKOBO-HOHHAsI
JIOBYHIKA

YCTPOWCTBO, UCIOJIB3YIOIIIEE
MOHHYIO JIOBYIIKY Ul YAEP KaHUS
HEHEUTPAIbHOM IIa3MBl,
OoMOapupyemMoit
MOHOSHEPTeTUYECKUM ITy4YKOM
AJEKTPOHOB. J[aHHAs TEXHOIOTHS
MIO3BOJISIET CO3/]aBaTh OTACIbHBIE
CT'YCTKH 3aXBau€HHBIX HOHOB C
BBICOKHMM 3apsJIOM U [103BOJISIET
IIPOBOJUTH BHICOKOTOYHbIE
CIEKTPOCKOIINYECKHE
HCCIIEIOBAHUS COCTOSIHUS 3apsija B
JI000M DJIEMEHTE.

Electron Cyclotron Discharge
Cleaning

Using relatively low power
microwaves (at the electron
cyclotron frequency) to create a
weakly ionized, essentially

O4YMCTKA YJIEKTPOHHO-
LHMKJOTPOHHAS pa3ps/ioM

HUCIIOJIB30BaHUEC BBICOKOYACTOTHHBIX
BOJIH HU3KHUX SHEPruil (Ha 4acTtoTe
ANIEKTPOHHOTO IIUKJIOTPOHA) ISt
CO3aHUsI cTa00MOHU3UPOBAHHOM, B




unconfined hydrogen plasma in the
plasma vacuum chamber. The ions
react with impurities on the walls of
the vacuum chamber and help
remove the impurities from the
chamber.

COBEPILICHHO HEYIEePKUBAEMOU
BOJIOPOJHOM MJIa3MbI B
IJ1a3MaTUYECKOM BaKyyMHOU
kamepe. FIoHbI B3aMMOIEHCTBYIOT €
IIPUMECAMU HAa CTEHKaX BAKyYyMHOM
KaMephbl U CIIOCOOCTBYIOT MX
YAQICHHUIO U3 KaMepBl.

Electron Cyclotron Emission

Radio-frequency electromagnetic
waves radiated by electrons as they
orbit magnetic field lines.

JICKTPOHHO-UUKJIOTPOHHAasA
IMUCCUHA

paano4acTOTHBIE
3JEKTPOMATrHUTHBIE BOJIHBI,
HCITyCKaeMbI€ 3JIEKTPOHAMU B
MPOLECCE UX BPAILIEHUS BOKPYT
JIMHUY MarHUTHOTO TIOJIS.

Electron Cyclotron Frequency

Number of times per second that an
electron orbits a magnetic field line.
The frequency is completely
determined by the strength of the
field and the electron's charge-to-
mass ratio.

JICKTPOHHO-UUKJIOTPOHHAasA
qacroTra

KOJIMYECTBO 0OOPOTOB,
COBEPILIAEMBIX JIEKTPOHOB BOKPYT
JIMHUUA MarHATHOTO TIOJISI, B
cekyHny. JlaHHbIl mapameTp
OTIPEIENAETCS UCKIIOUUTEIBHO
MCXO/JI U3 CHJIBI MAarHUTHOTO TOJISt
Y OTHOIIEHUS 3apsi/ia SIEKTPOHA K
€ro Macce.

Electron Cyclotron Heating

Heating of plasma at the electron
cyclotron frequency. The electric
field of the wave, matched to the
gyrating orbits of the plasma
electron s, looks like a static
electric field, and thus causes a
large acceleration. While
accelerating, the electrons collide
with other electrons and ions that
result in heating.

3J1IeKTPOHHO-MKJIOTPOHHbII
HarpeB

HarpeB IJIa3Mbl Ha 3JIEKTPOHHO-
IHUKJIOTPOHHOM YacTOTE.
DNEeKTPUYECKOE T0JI€ BOJHBI,
COIIOCTaBJICHHOE C BPAIIAIONTUMHCS
OopOUTaMU JIEKTPOHOB IJIa3MBl,
BBITJIAUT KaK CTaATUYHOC
AIIEKTPUYECKOE TIOJIE U, TAKUM
00pa3oM, BBI3bIBAET CYIIIECTBEHHOE
YCKOpPEHHE. Y CKOPSASCh, AIEKTPOHBI
CTaJKUBAIOTCS C IPYTUMHU
QJICKTPOHaAMH U HOHAMU, 4YTO U
IIPUBOJIUT K HArPEBAHMUIO.

Electron Cyclotron Wave

Plasma waves at the electron

JICKTPOHHO-HUKJIOTPOHHAasA

BOJIHBI B IIJIa3Me, KOJIeOJIIOIInecs




cyclotron frequency

BOJIHA

IIpU  DJIEKTPOHHO-IIMKIOTPOHHOU
4acToTe.

Electrostatic Confinement

An approach to fusion based on
confining charged particles by
means of electric fields, rather than
the magnetic fields used in
magnetic confinement. One
example is the confined oscillation
of ions through a negatively
charged spherical mesh.

JIEKTPOCTATUYIECCKOC YI€PKaHUE

MOAX0/1 K TEPMOSIIEPHOMY CUHTE3Y,
OCHOBAHHBIN HaA yIepKaHUU
3apsKEHHBIX YACTHI] 110 CPEJCTBOM
AIIEKTPUYECKHX, & HE MAarHUTHBIX
110JIeH, OOBIYHO IPUMEHSIEMBIX B
MarHUTHOM YZEp>KaHUH.
[Tpumepom siBsieTcst KOJIeOaHUs
HNOHOB, IPOXOIAIINX Yepe3
OTPHULATENBLHO 3apsSyKEHHYIO
chepUUIECKYIO TMETITIO.

Electrostatic Wave, or Plasma
ElectrostaticWave

One of three categories of plasma
waves: electromagnetic,
electrostatic, and hydrodynamic
(magnetohydrodynamic). Wave
motions, i.e. plasma oscillations,
are inherent to plasmas due to the
ion/electron species,
electric/magnetic forces, pressure
gradients, and #gas-like# properties
that lead to shock waves.
Electrostatic waves are longitudinal
oscillations appearing in plasma
due to a local perturbation of
electric neutrality.

JIEKTPOCTATUYIECCKAHA BOJTHA HJIH
IIasMmaTun4decKasi
JICKTPOCTATUYIECCKAA BOJIHA

OJHWH U3 TUIIOB BOJIH B IINIa3M€:
OJICKTPOMArHUTHELIC,
AIIEKTPOCTATUYECKHE U
THAPOAMHAMHUYECKUE
(MarHUTOTrUAPOAUHAMUYECKUE).
DNEeKTPOCTATUYECKUE BOTHBI
MIPEJICTaBISIOT COOOM MPOIOJIbHBIE
OCLMJUISIIIAH, BOSHUKAIOIIUE B
TUIa3Me Mo MPUYHHE JIOKAIBHOTO
HapyILICHUS
NIEKTPOHEUTPATILHOCTH.

Energy Confinement Time

In a plasma confinement device, the
energy loss time (or the energy
confinement time) is the length of
time that the confinement system's
energy is degraded to its
surroundings by one e-folding. Also
see Confinement Time.

BpeMsl y/lep:KaHUs JHEePTuH




Energy Principle In magnetohydrodynamic theory, IHEPreTHYeCKH il MPUHIUI MPUHIUT, YTBEPKIAIONINH, YTO
this principle states that a perturbation (?) HecTabuibHa,
perturbation is unstable if it reduces €CITM OHA CHIKAET HaKOIIJICHHYIO
the stored potential energy of the MOTCHIIMATBLHYIO YHEPTHIO CUCTEMBI
system (and thus allows the (1 TakuM 00pazoM JenaeT
conversion of potential energy to BO3MOXHBIM IIPE0OpazoBaHue
kinetic energy of the instability). MOTCHIIMATFHON YHEPTUH B

KUHETUYECKYIO DHEPTHIO
HECTaOMIILHOCTH)

Ergodic Regime In this regime, a given magnetic AProAUYECKUIN PEKUM B 9TOM pE&XHUMeE, BbIOpaHHAsl IUHUS
field line will cover every single MarHuTHOTO ToJist OyzeT
point on a magnetic surface if the MOKPBIBATH KAXIYIO TOUKY
rotational transform (or q) is not MarHUTHOH MOBEPXHOCTH, €CITH
rational. BpamaTeabHoe Mpeodpa3oBaHue

HEepaIMOHAIBHO.

F

faculae Bright areas seen on the Sun in dakenl Caetnbie 00nacTH, BUTHBIC HA
white light, especially near the Counrie B Genom cBere,
limb, or edge, of the solar disk. 0COOEHHOCTH BOJIM3H IUMOa MIN
These are concentrations of Kpasi COJIHEYHOTO Jucka. OHH
magnetic fields sometimes found MIPEJCTABIISIOT CO00H CKOTUIEHUS
with sunspots. MarHUTHBIX TOJIEH, KOTOpPbIE
MHOT/1a OOHAPYKUBAIOT BMECTE C
COJIHCYHBIMU ITATHAMU.
Faraday Rotation The orientation of the electric field dapajeeBcKoe BpalleHue Korna snekrpoMarautHasi BoJIHa
vector of an electromagnetic wave AIIEKTPUYECKOTO TIOJIS
propagating parallel to a magnetic pacTpoCTpaHseTCsl MapauIeTbHO




field embedded in a plasma rotates
as the wave propagates. This
rotation is called Faraday rotation
and measurements of it can be used
to deduce the strength of the
magnetic field.

MarHUTHOMY TIOJTIO B TIJIa3Me,
HarpaBJICHNUE BEKTOPA STOH BOJHBI
Bpalaercs. JTo BpalleHHue
Ha3bIBalOT BpauieHueM Papanes, a
€ro U3MEpPEHUsI MOTYT OBbIThH
HCI0JIb30BAHBI /7S ONIPEIEICHHUS
CHJTBI MATHUTHOTO TIOJIS.

Faraday Cup

Cilinder with length of 6-7 inner
diameters and inclined bottom to
eliminate escaping secondary
electrons. Used for measurements
of absolute values of currents
(flows) of charged particles

Muauuap ®apanes

Hununap nnuHOMU B 6-7
BHYTPEHHUX JTMAMETPOB U
CKOIIIEHHBIM THOM JIJIst
HCKITFOUCHHMSI BbIX0Ja U3 00beMa
[WIAHPA BTOPUYHBIX DJICKTPOHOB.
[IpuMmensercs s U3MepeHn
a0COJIIOTHBIX 3HAYCHUI TOKOB
3apSHKEHHBIX YaCTHUI]

Fast Ion, Superthermal Ion,
Suprathermal Ion

In plasmas, ions with characteristic
velocities much larger than the
characteristic local thermal
(Maxwellian) velocity are known as
fast ions, or, equivalently,
superthermal or suprathermal ions.
Fast ions can be created by beam
injection, radiofrequency wave
heating, fusion reactions, scattering
from energetic photons (X rays or
gamma rays), laser-plasma
interactions, and other methods.
The free energy in fast ion
populations can drive plasma
instabilities. In plasmas whose
temperature is below the peak
fusion reactivity, fast ions are more
likely to produce fusion reactions,

BrICTpBI HOH, HAATENJIOBOH HOH

Honsl B 11a3me ¢ XapakTepHbIMU
CKOPOCTSIMU HAMHOT'O OOJIBILINMH,
4YeM XapaKTepHbIE JJOKAJIbHbIE
TEIIOBbIE CKOPOCTH, Ha3bIBAIOTCS
OBICTPBIMU HJTH HAJTETUIOBBIMU
noHaMHU. BbICTpbIE HOHBI MOTYT
OBITH MMOJTyYESHBI IPU TIOMOIIH
JIy4€BOM MHKEKIIHH,
PaZiOBOJIHOBOTO HarpeBaHMUs,
TEPMOSIICPHBIX PEAKIUH,
paccesiHusI OT
BBICOKODHEPTeTHYECHBIX (DOTOHOB
(pEHTT€HOBCKHE WJIM FraMMa JTIy4H),
JIa3€pHO-TUIA3MEHHBIX
B3aUMOJICICTBUIN U JPYTUMHU
cnocob6amu.. CBOOO1HAs SHEPT U
OBICTPBIX HOHOB MOXET BBHI3BATh
MOSIBJICHHUE TJIa3MEHHBIX




and one then distinguishes between
thermonuclear reactions and beam-
target reactions.

HeycTOoWunBOCTEH. B masme, B
KOTOPOM TeMIlepaTypa HUXKe ITUKa
TEPMOSACPHON peaKIiu, ObICTpBIC
MOHBI ¢ OOJIBIION BEPOSITHOCTHIO
Y4aCTBYIOT B PEaKLUSIX CUHTE3a
TEPMOSICPHON IPUPOJIBI I OT
B3aMMOJICVCTBHS My4YKa C
MHUILIEHBIO.

3akon ®aysepa Hopareiima

Field-Reversed Configuration

A compact torus produced in a theta
pinch and having (in principle) no
toroidal field. The potential
advantages for a fusion reactor
include a simple (linear) machine
geometry, an average plasma
pressure close to the confining field
pressure, and physical separation of
formation and burn chambers.

Kondurypauus c ooparHpiMu
NOJIAMH

KommnakTHBII TOp, NOJy4YEHHBIN B
TeTa-IIMHYE U HE UMCIOIIUHN
TOPOUJAITBHOTO 10J1s. Ero
MOTCHIIMATBHBIC TPEUMYIIECTBA
MIPY KCTIOJTb30BAHHUH B
TEPMOSIIEPHBIX PEaAKTOPax
3aKIIFOYAOTCA B TMHEUHBIX
TeOMETPHYECKUX XapaKTEPUCTHKAX,
CpeliHee JaBJeHUE TIa3MBbl,
OJTU3KOE K JIAaBJICHUIO
YAECPKUBAIOIIETO OIS |
(U3HUECKOTO pa3/ieJICHHsI KaMep, B
TOTOBBIX IIPOUCXOAUT OOpa3oBaHUe
Y TOpPCHHE.

Finite Larmor Radius

(FLR) In many plasma theories the
size of the Larmor radius (or
gyroradius - see entries) is assumed
to be negligibly small, or
infinitesimal. Different effects
occur when the size of the Larmor
radius is finite and needs to be
considered.

KoHeuHbIil 1apMopoBCcKHii
paauyc

Bo MHOTHX TeOopHUsX M1a3Mbl
pasMep JTapMOPOBCKOTO paauyca
(wnu rupopaauyca)
npernoaraeTcs
MPEHEOPEIKUTEITHHO MAJIBIM A
O0eckoHEeYHO MajbiM. Bo3Hukaer
MHOECTBO Pa3IMYHbIX 3D(PEKTOB,
KOTJIa JIJApPMOPOBCKUM pasnycC
KOHEYCH U JIOJDKCH OBITh YUTEH.

Fishbones

Oscillations in soft x-ray emissions

«Pb10bM KOCTHY, PUIIOOHBI

Koebannusa B MArKoM




which occur during intense neutral-
beam heating; associated with a
recurring m=1 internal kink mode.
This mode was given its name from
the shape its characteristic magnetic
fluctuation signal. Fishbones are
associated with loss of fast ions
from the plasma and are triggered
by exceeding the upper limit on
plasma beta.

PEHTT€HOBCKOM H3ITy4EeHUH,
KOTOpPBI€ 00pa3yloTCs B TEUCHHE
MHTEHCHUBHOTO HarpeBaHus
HEUTpaIbHBIMU JIy4aMH;
aCCOIMHPYETCS C TIOBTOPSIOLICHCS
BHYTPEHHEN KMHK MoAoM ¢ m=1.
OTa Mo/1a IOJTy4niIa CBOE Ha3BaHUE
u3-3a popmbl curaana. OumoboHsI
CBSI3aHBI C TIOTEpeil OBICTPHIX
MOHOB M3 IJIa3Mbl M BOBHUKAIOT B
pe3ysbTaTe MPEBBIIICHHS B TIa3Me
BEPXHETo Ipejiena o oera.

Flute Instability

Term used to describe an
interchange instability in which the
perturbation is uniform parallel to
the magnetic field. In cylindrical
geometry, the structure resembles a
fluted column (as in classical
architecture).

Keso0koBasi HEyCTONYMBOCTD

TepMuH, UCTIOJIBL3YEMBIN IS
OIIMCAHUs NIEPECTaHOBOYHOMN
HEYCTOWYHUBOCTH, B KOTOPOU
BO3MYIIEHUS NTapajlIeIbHbI
MarHUTHOMY M0JI10. B
LUAJIMHIPUYECKON T€OMETPUH
CTPYKTypa HAalIOMUHAET
KAHHEJIIMPOBAHHYIO KOJIOHHY.

Fokker-Planck Equation

An equation that describes the time
rate of change of a particle's
velocity as a result of small-angle
collisional deflections. Applicable
when the cumulative effect of many
small-angle collisions is greater
than the effect of rarer large-angle
deflections.

YpaBHenue ®okkepa-Ilnanka

VYpaBHeHHE, KOTOPOE OMHCHIBACT
BpeMsi I3MEHEHHS CKOPOCTH
YaCTHIIBI, TPUBOIAIIEH K
MaJIOYTJIOBOM CTOJIKHOBUTEIHHBIM
oTkyoneHusM. [Ipumensiercs,
KOTJIa KyMYJISTHBHBIN 3 ekt
MHO>KECTBA MAJIOYTJIOBBIX
CTOJIKHOBEHHH mpeBbImaeT 3 dext
0oJiee peIKX OTKIOHEHUH Ha
OO0JIBIIIHE YTIIBL.

Force-Free Currents

Currents which run parallel to the
total magnetic field and therefore
experience no Lorentz (J cross B)

BeccuioBbie TOKH

Toxu, napasenbHbIe TOJHOMY
MAarHUTHOMY ITOJIIO U Ha KOTOPBIE,
COOTBETCTBEHHO, cWiIa JIopeHIa He




force.

JEUCTBYET.

Frozen-in Flow Law

In a perfect conductor, the total
magnetic flux through any surface
is a constant. In a plasma which is
nearly perfectly conducting, the
relevant surfaces move with the
plasma; the result is that the plasma
is tied to the magnetic field, and the
field is tied to the plasma. Motion
of the plasma thus deforms the
magnetic field, and vice versa. The
magnetic flux is said to be "frozen
into" the plasma.

3aKOH BMOPOKEHHOCTH

B naeanbHOM MPOBOIHUKE TTOTHBIN
MarHUTHBIN TIOTOK Yepe3 JTH0YI0
MMOBEPXHOCTh PAaBEH KOHCTaHTE. B
J1a3Me, SABJISIFOIIEHCS TPAKTUYECKU
WJICaJIbHO MPOBO/IAILEH,
COOTBETCTBYIOIIHNE TTOBEPXHOCTH
JBHXKYTCS BMECTE C Iu1a3Moil. B
pe3ynbTaTe mia3mMa MpUBs3bIBACTCS
K MarHUTHOMY TOJII0, a TOJIe
MIPUBSI3BIBAETCS K IJIa3Me.
JIBW>KEHUE T1a3Mbl, TAKUM
obpa3om, 1epopMUPYET MATHUTHOE
noJsie ¥ Hao6opoT. ['oBOPAT, UTO
MarHUTHBIN MOTOK ‘“BMOPOKEH” B
iasmy.

Fully Ionized Plasma

A plasma in which all the atoms or
molecules have been ionized.

IToaHoOCTBIO HOHU3UPOBAHHANA
IJjiasMa

[Tma3ma, B KOTOpOW BCE aTOMBI WIIU
MOJICKYJIbI HOHU3HUPOBAHBI.




G

Geomagnetic storm

Strong and prolonged geomagnetic
disturbances extending from the
high-latitude to low-latitude regions
around the globe, usually caused by
a long period (several hours) of
strong (10-30 nT) southward
interplanetary magnetic field
impinging on the magnetosphere.
Manifested as a sharp decrease in
the magnetic field on the ground,
indicating the strengthening of the
ring current in the inner
magnetosphere. Recovery from a
storm can last as long as a few days
to a week.

I'eoMarHuTHBIN IITOPM

CunbHbIE U TIPOJIOJKUTENBHBIE
reOMarHUTHBIE BOMYIICHHUS,
MIPOUCXOJISIINE OT BBICOKHX JIO
HU3KUX HIUPOT 3€MHOTO 1Iapa.
OOBIYHO BBI3BIBAIOTCS
IIPOJIOJIKUTENBHBIM (HECKOJIBKO
yacoB) ciiibHBIM (10-30 HTo)
MEXIJIAHETHBIM HalpaBJIeHHBIM Ha
10T MAarHUTHBIM TIOJIEM,
CTAJIKUBAIOIIMMCS C
Marautochepoit. Berrmsaur xak
PE3KHii cIia]] B MAarHUTHOM I10JIE Ha
3eMJie, YKa3bIBaIOIIUM Ha YCUIIEHHE
KOJIBLIEBOT'O TOKA BO BHYTPEHHEN
marautocepe. BoccranoBnenne
IIOCJIE IITOPMa MOKET 3aHSTh OT
HECKOJIBKUX JTHEH 110 HEJIEIIH.

Glow Discharge

Low-density, low-temperature
plasma discharge (such as in a
fluorescent light) which, well,
glows. Sputtering in glow
discharges is useful in plasma
processing of materials. The
voltage applied to the plasma must
be greater than the ionization
potential of the gas used; most of
the plasma voltage drop is near the
cathode, where the majority of
ionization occurs. Discharge is

Taerommii pa3psa

HuskoreMniepaTypHbIil paspsij c
MaJiol IJIOTHOCTBIO (KaK HallpuMep
¢uryopecuieHTHAs JaMIia), KOTOPBIi
Kak Obl TiieeT. Hampuienue B
TJICIOIIMX pa3psaIax BeCbMa
I0JIE3HO B TEXHOJIOTHUAX
MJIa3MEeHHOU 00paboTKH
MarepuanoB. Hanpsokenue,
IIPUKIIAJIBIBAEMOE K IJI1a3Me,
JIOJKHO OBITH OOJIBIIIE, YEM
MOTEHIIM AT HIOHU3ALUN
MCIOJIB3yEeMOT0 ra3a; Hauboplee




sustained by secondary electrons
emitted when ions or recombination
radiation impact on the cathode;
electrons are accelerated away from
the cathode and ionize neutral gas
in the discharge.

NaJicHUEe HaIpsDKEHU B I1a3Me
IIPOUCXOUT BOJIU3U KaToa, TJIe
IIPOUCXOIUT OCHOBHAS! HOHU3ALINSL.
Paspsn nonnepxuBaercs
BTOPUYHBIMHU 3JIEKTPOHAMH,
HCIYCKaEMBIMHU IIPU
B3aUMO/ICHICTBUM C KaTOJ0M HOHOB
WM peKOMOMHALIMOHHOTO;
AJIEKTPOHBI YCKOPSIOTCS I10
HaIpaBJICHUIO OT KaTO/1a,
MOHU3UPYS HEUTPAIBHBIN I'a3 B
pa3psAHOM IPOMEXKYTKE

Grad-Shafranov Equation

This is the equilibrium equation for
an axisymmetric toroidal plasma.
Analytic and numerical studies of
these equations are important in
exploring potential plasma
configurations. The lowest order
force balance in the plasma is
simply that the Lorentz force must
be balanced by the pressure force.
This balance, combined with
Maxwell's equations, determines
the equilibrium configuration of the
magnetic field. When the toroidal
configuration is axisymmetric, and
the equilibrium plasma flow is zero,
the magnetic field may be written in
terms of a stream function \psi that
satisfies the Grad-Shafranov
equation \Delta*\psi = - \mu_0 R"2
p'(\psi) - FF'(\psi). Here p is the
plasma pressure and F =R B \phi.

Ypasuenue I'pana-llladppanosa

OTO0 BBIpAXKEHNE PaBHOBECUS IS
OCECUMMETPUYHON TOPOUJAIBHOU
I1a3Mbl. AHAIUTUYECKUE U
BBIYMCIIUTENIbHBIE UCCIIEI0BAHUS
JAHHBIX BBIPAXKEHUH SIBIISIOTCS
HEOOXOIMMBIMHU ISl U3Y4EHUs
BO3MOXHBIX KOH(pUTyparuii
masMsl. [IpocreimuM npumepom
OayaHca CHJI B TIJIa3Me SIBIISICTCS
TOT (hakT, uto cuia JlopeHma
JI0JKHA OBITH cOalaHCUpOBaHa
CHJIOH IaBJICHHUA. DTOT OajaHC,
BMECTE C MAKCBEJJIOBCKUMU
YpaBHEHUSMH, ONPEEIAET
PaBHOBECHYIO KOH(UTypaI1IO
MarHutHoro noJist. Korna
TOpouJaibHas KOHPUTrypauus
OCECUMMETPUYHA U PAaBHOBECHBIN
MOTOK IJ1a3Mbl paBeH 0, MarHUTHOE

10JIE€ MOKET OBITH MPEACTABICHO
(?7227)




(R is the radial distance from the
axis of the machine) (Alternatively,
leaving out the equation) - In an
axisymmetric torus, in the absence
of equilibrium plasma fluid flows,
the magnetic field may be written in
terms of a scalar potential. When
the plasma is in equilibrium (forces
balance and the plasma is
stationary), this scalar potential
obeys a non-linear elliptic equation
known as the Grad-Shafranov
equation.

Group Velocity This is derived from the dispersion I'pynnoBasi ckopocThb I'pynmoBast CKOpOCTh BO3HHKAET U3
relation as V_group = dw/dk; the JMICTIEPCUOHHOTO COOTHOIIIEHUS,
group velocity is the rate at which KaK Vapyn = dW/dk. I'pynmnosas
modulations or information within a CKOPOCTB 3TO CKOPOCTb, C KOTOPOH
wave travel through a given MOIYJISIIIAN WA UHPOPpMALIUS
medium, and is distinct from the BHYTPH BOJIHBI PacTIpOCTPAHSIIOTCS
phase velocity. B BBIOPAHHOM CpeJie U OTIMYaeTCs

oT (a30BOH CKOPOCTH.

Guiding Center Particles placed in a magnetic field Benyuuii uentp YacTuupl, IOMEIIEHHLIE B
will gyrate in circles around the MarHUTHOE TI0JIe, BPAIIalOTCs
magnetic field lines, and drift in Kpyramu BOKpPYT JIMHUH
various directions. The guiding MarHUTHOTO TOJISI U APEHPYIOT B
center represents the instantaneous pa3IUIHBIX HAIIPpABJICHUSIX.
center of the circular motion. Benymuii ieHTp npencraBisieT

co00i1 MTHOBEHHBIH TICHTP
KPYrOBOI'O JIBUKEHUS.
Gyroradius Radius of charged particle’s orbit in I'upopaauyc Pagnyc opOHUTHI 3apsHKEHHOM

a magnetic field. Same thing as
cyclotron radius, Larmor radius.

qaCcTUllbl B MAaIrHUTHOM IIOJIC.
Taxoxe Ha3bIBACTCS HUKIIOTPOHHBIM
paanyCcoM HJIN JaPMOPOBCKHUM




paycom.

Gyrotron

A device for producing microwave
energy that utilizes a strong axial
magnetic field in a cavity resonator
to produce azimuthal bunching of
an electron beam.

I'mporpon

VYerpoiictBo i renepannun CBY
SHEPruM, KOTOPAasl UCIOJIb3YET
CHJIBHOE 0CEBOE MATHUTHOE I10JIE B
IIOJIOCTH pe30HATOpa IS
[IOJTYy4EeHUS a3UMYTalIbHOMN
IPYNIIHPOBKU IEKTPOHHOIO JIy4da




H

Halo
(in tokamaks)

The cold, dense plasma formed
outside the last closed flux surface
during a vertical displacement
event. The large currents which
flow through this plasma stop the
displacement and transfer the force
to the vacuum vessel. If care is not
taken in design, the halo currents
can be large enough to threaten the
structural integrity of the vacuum
vessel or in-vessel components.
Whereas the center of a tokamak
plasma is too hot for material
probes to survive, probes (such as
magnetic-field coils) can sometimes
be placed in the halo, and can
measure things such as the halo
current.

I'ano
(B TOKaMaKax)

XoJoaHas, II0THAS Mja3Ma,
oOpa3oBaHHas CHAPYXKH MOCIETHEN
3aMKHYTOU MOBEPXHOCTH B
pe3ynbTaTe OBICTPOTO
BEPTUKAIBHOIO CABUTA
I1a3MeHHoro mHypa. CuiibHbIE
TOKH, TEKYIIUE Yepe3 3Ty IIa3My
OCTaHAaBJIMBAIOT OTKJIIOHEHHUE U
IIEPEHOCAT CUIIy B BAKYyMHBII
cocyl. Ecin B KOHCTpyKIMH
IIPUCYTCTBYIOT HEJOUETHI, TO Tallo
TOKH MOTYT OBITh HACTOJIBKO
CWJIBHBIMH, YTO MOTYT YTPOKaTh
LIEJIOCTHOCTU BaKYyMHOM KaMephbl
WM KOMIIOHEHTOB BHYTpH Hee.
ITockospKy EHTp IUIa3MBI B
TOKaMaKe CIUIIKOM FOPSYUi JUIs
BBDKMBAHUS MaTepUaJIbHBIX
30H/IOB, B HEKOTOPBIX CIIy4asix OHU
MOTYT OBITH TOMEIICHBI B TaJl0 IS
W3MEpPEHUS TAKUX MMOKa3aTenen, Kak
rajio TOK.

superimposes an I=1 stellarator-
type field upon a tokamak-like
poloidal field. The resulting plasma
configuration is a helix bent around

Halo Current Currents in the halo region of a I'ano Tok Toxu B 001acTH TAJIO IJIAa3MEHHOTO
plasma discharge. paspsna.
Heliac A confinement configuration which I'eqmax Kondurypauus ynepxxanus,

KOTOpasi HaKJIa/IbIBaeT
CTeJIapaTOpON0J00HOE 0JIE Ha
TOKaMaKoI10/100HO€ MOJIOUJAJIbHOE
noJie. [lonyyaromascs




into a loop.

KOH(UTypanus 1mia3mMbl IMEeT
(bopMy U30THYTOH B TETITIO
CTIMpaJIH.

Helicity

A measurement of the topological
"tangledness" of magnetic field
lines. It is formally defined as the
scalar product of the magnetic
vector potential with the magnetic
field, K = A rot B. If the plasma is
perfectly conducting, then helicity
is a conserved quantity. (Without
resistance, field lines cannot
reconnect, and magnetic topology is
conserved, so helicity is conserved).
(See frozen-in flow). If the plasma
has a small amount of resistivity,
then Helicity is not exactly
conserved. However, the total
helicity inside of a given flux
surface is often conserved to a good
approximation. In that case, the
dynamics of a plasma can be
analyzed as an evolution toward a
minimum energy state subject to
the constraint of a conserved total
helicity. This is often used in
analyzing the equilibrium and
relaxation of RFP's and other
toroidal devices.

CnunpajbHOCTh

N3Mepenne TonoJIornyecKkom
3aIyTaHHOCTH JINHUH MarHUTHOTO
noJist. [Ipencrasisiercs kak
CKaJIIPHOE TIPOM3BEICHUE BEKTOpa
MOTEHI[Majla MarHUTHOTO TIOJIS U
MarauTHoro nojs. (K = A rot B).
Ecnu nmazma siBrisieTcst uaeaabHbIM
MIPOBOJTHUKOM, TO CIIUPAILHOCTH HE
n3Mensiercd. (0e3 cConpoTUBIIEHHUS,
JIMHHUHU TIOJISl HE MOTYT CHOBA
MEePECOSAMHUTHCS, U MAarHUTHAS
TOIIOJIOTHS OCTAETCS HEU3MEHHOM,
MO3TOMY HE U3MEHSIETCS U
cnupanabHOCTh). Ecinu mnazma
o0ajaeT MaJIbIM COTIPOTUBIICHUEM,
TO CITUPATBHOCTH BOBCE HE
00s13aTeNbHO OCTaTCs
Hen3sMeHHon. OmHaKo, 00Iast
CIUPATBLHOCTh BHYTPU BHIOpaHHOM
MOBEPXHOCTHU TIOTOKA YacTO
OCTaeTCsl IPUMEPHO HEU3MEHHOM.
B sTOoM ciiyuae, tuHaMuka mia3Mbl
MOJKET OBITh aHATTM3UPOBAHA KaK
HBOJIIOIUS B CTOPOHY
MHHUMAJIBHOW 3Hepruu to the
constraint of a conserved total
helicity (???). CnupanbHOCTh
94acTO NMPUMEHSETCS MIPU aHAIIN3e
paBHOBecus U penakcauuu RFP u
JPYTUX TOPOUJTATBHBIX YCTAaHOBOK.




High-mode or H-mode

In toroidal plasmas, this is a regime
of high-performance operation most
easily attained in diverted tokamak
plasmas when the injected auxiliary
heating power is sufficiently high.
A sudden improvement in particle
confinement time is observed,
which leads to increased density
and temperature, thus
distinguishing this mode from the
normal "low mode." However, H-
mode has been achieved in limiter
plasmas without divertors, in ohmic
plasmas without auxiliary heating,
and in stellarators as well as
tokamaks.

H-mona

B TopounnansHO# m1a3me 310
HAWTYYIIUN PeXUM paboThI,
KOTOPBIH MPOLIE BCETO TOCTUTaeTCs
B IIJJa3M€ TOKaMakKa C IMBEPTOPOM,
KOTI'/1a MOIIIHOCTb
JIOTIOJTHUTEIBHOTO Harpena
J0CTaTOuHO BbIcoka. Habmronaercs
pe3Koe yiayyllleHHe BpeMEHU

yZep KaHMsI YAaCTHIL], KOTOPOE
MPUBOAUT K TIOBBIIICHHIO
TUIOTHOCTH U TEMIIEPATYPHI, YTO U
OTJIMYAET 3Ty MOJY OT HOPMaIbHOMI
L-monpe1. Onnako, H-moa Oblta
JIOCTUTHYTA B IMMUTEPHBIX
pexxumax 6e3 TUBepTopa, B
OMMUECKOH Mm1azme 0e3
BCIIOMOTaTEJIbHOTO Harpena, a
TaKXKe KaK B TOKaMakKax, TaK
cTeJuIapaTopax

Highly ionized plasma

A plasma consisting of both
charged particles (ions and
electrons) and neutral atoms, in
which the collisions between the
charged particles play a larger role
than the collisions involving
neutrals. Highly ionized plasmas
are typically plasmas in which most
of the atoms are ionized. But
because of other factors such as
density, temperature and
electromagnetic fields, it is possible
to have a highly ionized plasma in
which very few (as little as 1%) of

BbICORO-I/IOHHSHPOBaHHaH
ImJjiasmMa

[Tna3ma, cocrosiast 0THOBPEMEHHO
N3 3apsOKCHHBIX YaCTUIL (I/IOHOB n
3JIEKTPOHOB) U HEUTPAJIbHBIX
aTOMOB, B KOTOPO# coynapeHus
3apsKEHHBIX YaCTHI] UTPAIOT OoJiee
BaXHYIO POJIb, Y€M COYAAPEHHUS C
HeﬁTpaJIBHBIMH qacTUuaMu.
BricokonmoHU3MpOBaHHAS TUIa3Ma
MIpeJICTaBIsIET U3 cels MIasmy, B
KOTOPOM OOJIBITMHCTBO aTOMOB
noHusuposansl. Ho n3-3a nqpyrux
nmapaMeTpoOB, TAKHUX KaK IMJIOTHOCTD,
TEMIICpaTypa U JICKTPOMArHuTHLIC
T10JI5, BOBMOKHO CO3/IaHUe




the atoms are ionized, and the
charged particles still dominate the
dynamics of the plasma as a whole.

BI)ICOKOHOHH?:HPOBB,HHOﬁ I1J1a3MBI C
MasbIM (0koJ10 1%) KoIm4yecTBOM
HOHU3HUPOBAHHBIX aTOMOB, HO B
KOTOPOU 3apsiKEHHBIE YACTHUIIBI 110~
[IPEKHEMY UTPAIOT JOMUHAHTHYIO
poJib B 00IIEH TMHAMUKE TIIa3MBbl.

hohlraum

A hollow chamber surrounding a
fusion fuel capsule that converts
directed energy from either laser
light or particle beams into X-ray
radiation. The use of X-ray indirect
radiation rather than laser light
direct radiation provides additional
options for compressing and
heating the fusion fuel capsule
(target) under the required
conditions of Inertial Confinement
Fusion.

XoJsbpaym

[Tonmas xkamepa, okpyxaromas
Karcyny ¢ TEpMOsIIEPHBIM
TOILJIMBOM, KOTOpasi peoOpa3yet
SHEPrUI0, HAPaBJICHHYIO U3 Ja3epa
WM ITy4Ka He3apsyKEHHBIX YaCTHI]
B PEHTTEHOBCKOE U3JIyYEHHE.
Hcnonp3oBanne HENPSAMOIo
PEHTI€HOBCKOTO 0OTyJYeHUs
BMECTO MPSMOTO JIa3€pHOTO
IIPEIOCTABIISIET JOTIOJHUTEIbHbBIE
OTILIMHU JUIsl KOMIIPECCUU U Harpena
KaricyJibl ¢ TEPMOSIEPHBIM
TOTUTUBOM TIPU TPeOYyeMbIX
YCIOBUSAX UHEPLIUAIBHIO
TEPMOSIIEPHOTO CUHTE3A.

Hybrid resonance

A resonance in a magnetized
plasma which involves aspects of
both bunching of lighter species
parallel to the magnetic field,
characterized by the plasma
frequency; and perpendicular
particle motions (heavier species)
characterized by the cyclotron
frequency.

I'mOpuaHbIi pe3oHaHc

Pe3oHanc B 3aMarHMYeHHOM
iasMe, B KOTOpOM OJJHOBPEMEHHO
TPYHNIUPYIOTCS apaJIeIbHO
MarHUTHOMY TOJIIO JIETKUE
YaCTHIIbI, XapaKTEPU3yeMbIe
IUTA3MEHHOM 4acTOTOM, U
MEePIEHIUKYIISIPHO JBUKYIIIHECS
TSKEJIBIC YaCTUIIBI,
XapaKTepU3yeMbl€ IIMKIOTPOHHOM
YacTOTOM

Hydrodynamic Instability

Plasmas without embedded
magnetic fields may be described

I'uaponmnamuyeckas
HEeCTA0OMJIBLHOCTD

[Tima3zma 6e3 MarHWuTHOTO TTOJIA
MOXCECT 6I)ITI) OIIrMcCaHa HpI/I oMo




by hydrodynamic fluid equations
(Navier-Stokes, etc.), as opposed to
the magnetohydrodynamic
equations that apply to magnetized
plasmas. Hydrodynamic
instabilities may occur under
various circumstances; the common
theme is that small perturbations to
a hydrodynamic equilibrium may
release free energy in a manner
allowing the perturbations to grow.
Widely-studied hydrodynamic
instabilities include the Rayleigh-
Taylor and Richtmeyer-Meshkov
instabilities.

TUIPOIMHAMUYECKHX JKHJIKOCTHBIX
ypaBHenuii (HaBbep-CTOKC 1 T.1.)
B OTJINYHUE OT
MarHUTOTMIpOJMHAMHUYECKHUX
YpaBHEHUM, TPUMEHSEMBbIX JJIs1
3aMarHM4EeHHOM IJIa3MBbl.
I'mppoauHamuyeckue
HEYCTOMYMBOCTU MOTYT BO3HUKATh
IIPU Pa3HBIX 0OCTOSITENBCTBAX.
OCHOBHOM IPUYUHOM SIBIISIETCS TO,
4TO HEOOJIbIINE HApYLIECHUS
TUIPOIMHAMUYECKOro OaaHca
MOTYT OCBOOOJUTH SHEPTUIO TAKUM
00pa3oMm, 4TO ATO TIO3BOJIUT
HapYIICHUIO YBEINUNBATHCA.
[IInpoko n3yyaemele
TUIPOIMHAMUYECKHE
HEYCTONYHMBOCTHU BKJIIOYAIOT B ce0s
HeycrounBocTh Paines-Tainopa
u PuxtMmeliepa-Memkosa.




Ignition

In fusion, as in an ordinary
(chemical) fire, ignition is the point
where the temperature and
confinement of heat in the fuel
(plasma in the case of fusion) are
such that energy released from
ongoing reactions is sufficient to
maintain the temperature of the
system, and no external heating is
needed. An ignited fusion plasma
produces so much energy from
fusion reactions that the plasma is
fully heated by the fusion reaction
products (alpha particles in the case
of D-T fusion), and the plasma no
longer needs any external source of
power to maintain its temperature.

3akuranue

B tepMosiiepHOM CUHTE3E, TaKKe
KaK U B OOBIYHOM (XUMUYECKOM )
OTHE, 32)KUTraHue — ATO TOYKa, IIpU
KOTOPOH TeMIlepaTrypa u
y/iep>KaHue Teria B TOTUIUBE (B
I1a3Me B Cllydyae TEpMOSAEPHOTO
CUHTE3a) TaKOBbI, YTO SHEPTHH,
BBIJIEISIEMOM B XOI€ peaKLUi
JIOCTATOYHO JUIsl TOJ/IEP>KAHUS
TEeMIIepaTypbl CUCTEMBI, U
OTCYTCTBYET HEOOXOAUMOCTh
BHEIIIHETO0 HarpeBaHMsL.
Bocmiamenennas repMosiiepHas
I1a3Ma IpoU3BOAUT TaK MHOTO
SHEPIruH, YTO IIa3Ma MOJHOCTHIO
HarpeBaeTcs NpoayKTaMu
TEPMOSACPHBIX peakuuii (aabda-
YJacTHULIaMU B CIIydae peakiuil Buaa
D-T), u eit OoxnbInie HE TpeOyeTcs
KaKOH-TM00 BHEITHUI UCTOYHUK
Teruia JUisl MoA/IepKaHus
TEMIIEpPaTyphl.

Indirect Drive

Approach to inertial confinement
fusion in which the energy of the
driver (laser or particle beam) is not
directly incident on the fusion
target, but instead heats a separate
material (such as a hohlraum)
whose subsequent reradiation

Henpsmoe cikaTue

[Tonxoa Kk MHEpUUATIBHOMY
TEPMOSIIEPHOMY CUHTE3Y, B
KOTOPOM SHEPTHs YCTPOUCTBA,
WHUILIMUPYIOIIETO TEPMOSACPHYIO
peakuuio (Jlazepa WM Imydka
YacTHII), MOTAaeT HE PSIMO Ha
TEPMOSIJIEPHYIO MUIIICHb, &




drives the target instead.

HarpeBaeT, BMECTO 3TOTO,
OTJIENbHBIN MaTepuall (Hanpumep,
MOJIOCTh), BTOPUYHOE U3TyUeHUE
KOTOPOT'O BO3ACUCTBYET HA
MHUIICHB.

Inductively coupled discharge

A plasma created by applying an
oscillating, radiofrequency potential
to an inductive coil. The oscillating
current in the coil creates an
oscillating magnetic field, which in
turn induces an oscillating electric
field. Power is coupled to the
plasma through the acceleration of
electrons by the oscillating electric
field. Inductively coupled
discharges are widely used in the
semiconductor industry and for
driving electrodeless plasma
torches.

NHAyKTUBHO-CBSA3aHHBbIN pa3psjg

[Ina3ma, co3nanHas npu
MIPUJIOKEHNUN KOJIEOIoIEerocs,
pPanoyvacTOTHOTO MOTEHIIAIA K
WHAYKTUBHOW KaTYILKE.
KoneOmromuiicst TOK B KaTylIke
co31a€T KoseOoIIeecs MarHUTHOE
110JIe, KOTOPOE, B CBOIO OUYEPE/Ib,
UHAYLIUPYET KoJIeOItoleecs
3NEKTpUUYECKOEe moje. MOIHOCTh
CBSI3BIBAETCS C IUIA3MOM 110
CPEACTBOM YCKOPEHHS JIEKTPOHOB
KOJIEOTIOIIMMCS 3JIEKTPUUECKUM
MIOJIEM.

Inertial Confinement Fusion
(ICF)

The approach to fusion in which a
fuel capsule is imploded very
quickly, so that the inertia of the
converging fuel ions allows fusion
to occur before the particles can
disperse. The fuel capsule
implosion is either driven directly
or indirectly. In direct-drive ICF,
intense laser beams symmetrically
heat and compress the capsule
itself. In indirect-drive ICF, laser or
particle beams heat a hohlraum
(radiation cavity) surrounding the
capsule, producing intense X-rays

NHepunoHHBIi TepMOSIAEPHBINT
CHHTE3
UTCO)

IToxxon x TepmosiiepHOMY
CUHTE3Y, B KOTOPOM TOILIMBHAs
Karcysia CXKMMaeTcst 04eHb OBICTPO,
U TaKuM 00pa3oM HHEPLHS
CXOJSIIIUXCSI HOHOB TOILJIMBA
MI03BOJISIET TEPMOSJIEPHOMY
CUHTE3Yy IIPOU30UTH JI0 TOTO, KaK
4acTUIBI paccerores. Mmmnosus
TOIUIMBHOM KaIlCyJbl BbI3bIBAETCS
10 CPEACTBOM JIMOO MPSIMOTO, 100
HEMNpsIMOTro cxarus. B ciydae
MPSIMOTO CXAaTHsl, UHTEHCUBHbBIE
JIa3€pHbIE JIy4d CUMMETPUYHO
HarpeBaroT U COKMMAIOT caMy




that in turn heat and implode the
capsule.

karcyny. [Ipu HenpsMoM cxxaTuu,
Ja3epbl WIK MTyYKH YaCTULIbI
HArpeBaroT MOJIOCTh, OKPYKAIOILYIO
Karcyiny, BelpabaThIBat0
MHTEHCUBHBIE PEHTTEHOBCKUE
JIy4H, KOTOPBIE, B CBOIO O4EPEb,
HArpeBaOT U COKMMAIOT KaICyILy.

Instability A state of a plasma (or any other HeycroiiuuBocth Cocrosinue maa3Mbl (MK JT1000H
physical system) in which a small Ipyroit GU3HUYECKON CHUCTEMBI), B
perturbation amplifies itself to a KOTOPOM Majioe HapyIIeHne
considerable alteration of the state MPUBOAUT K 3HAUUTEIILHOMY
of the system. In plasmas W3MECHEHHIO COCTOSIHUSI CUCTEMBI.
instabilities sometimes leads to HeycroitunBocTy B TU1a3Me HHOTIA
disruptions. Most known NPUBOAAT K cpbiBaM. Hanbombiee
instabilities are associated with KOJIMYECTBO HEYCTOMUMBOCTEH
waves and other natural (linear) CBSI3aHO C BOJHAMHU U IPYTUMHU
modes of plasma oscillation, though JTUHEHHBIMU MOJIaMU KOJICOaHUS
some arise only from nonlinear IJ1a3MBbl, XOTSI HEKOTOPbIE MOTYT
effects. BO3HUKATh U TIPU HEJTMHEHHBIX

addekrax.
Interchange Instability or The simplest form of the Rayleigh- IlepecTanoBouHas Haunpocreiimas popma nanHoi

Rayleigh-Taylor Instability

Taylor or Interchange Instability
occurs when a high-density fluid is
placed on top of a low density fluid
in a gravitational field. Any
fluctuation at the fluid interface
allows gravity to pull the high
density fluid downwards so that the
low-density fluid ends up on top,
and the two fluids interchange
places. More generally, an
interchange instability occurs when
two types of fluid are situated with

HEYCTONYMBOCTH HJIH
HeycToiunBoCThL Pyiinin-THitopa

HEYCTOWYHMBOCTEN BO3HUKAET,
KOTJIa BEICOKOILJIOTHAS SKHIKOCTb
MOMEIIAETCS TOBEPX KUAKOCTH C
MaJIOW IUIOTHOCTHIO B
IpaBUTALIMOHHOM ToJIe. JItoboe
KoJieOaHue Ha TpaHMIIe MEXIY
JBYMSI KHUJKOCTSIMHU MO3BOJISET
IrpaBUTAIUU OMYCTUTH
BBICOKOIUJIOTHYIO KHUKOCTh BHU3,
OCTaBJISIS )KUIKOCTh C MaJIOU
MJIOTHOCTHIO HAaBEPXY, MEHSIS, TEM
caMbIM UX Mectamu. B 6omee




an external force such that the
“heavy fluid” pushes against the
“light fluid”, and the potential
energy is not a minimum. These
instabilities are common in inertial
confinement fusion plasmas. In
plasmas with magnetic fields, both
the plasma and the field have
pressure and therefore the plasma
may interchange position with the
magnetic field.

00111eM CMEBICTIE, JaHHAas
HEYCTOMYHUBOCTHh BO3HUKAET, KOTJa
JIBA TUIIA KUJKOCTHU PACTIOIO0KEHbI
TakuM 00pa3oM, YTO BHEIIHSS CHJIa
TOJIKAET TSKETYIO KUJIKOCTD O
NErKYI0, ¥ IOTEHIIMAIbHASI SHEPTUS
HE MUHMMaJIbHA. Takue
HEYCTOMYHUBOCTHU SIBIISIOTCSA
HEPEAKUM SBJICHUEM B
WHEPIUATIBEHOM TEPMOSIIEPHOM
cuHTe3e. B miasmMax ¢ MarHUTHBIMHA
MOJISIMM, KaK cama IlIa3Ma, TakK U €&
I10JIE UMEIOT JIaBJICHHUE U, TAKUM
oOpa3om, IIa3ma MOXET
IMOMEHSATHCSI MECTAMU ¢ MAaTrHUTHBIM
TIOJIEM.

Intergalactic Plasma

The low-density plasma in between
the galaxies.

Mexkranakruyeckads njiasma

IIna3mMa ¢ Maaoi IJI0THOCTBIO,
Haxogdmaiacs MCKAY raJJaKTUKaMu.

Interstellar Plasma

The low-density plasma between
stars within a galaxy. More
commonly known as the interstellar
medium.

Me:x3Bé3anada njiasma

IIna3ma ¢ mMajoM IIOTHOCTBIO,
HaXOSIIAsACT MEXAY 3BE3NaAMHU B
rajgakTuke. bojee n3BecTHA, Kak
MEX3BE3IHAS Cpefia.

Ion acoustic wave

A longitudinal compression wave in
the ion density of a plasma.

HNonHo-3ByKOBasi BOJIHA

Bousina npo1016HOTO CKaTUS B
IIJIOTHOCTHU MOHOB IIJIa3MBbI

Ion Cyclotron Emission (ICE)

As ions gyrate around in a magnetic
field (see also larmor radius or
cyclotron radius), they radiate
radio-frequency electromagnetic
waves. This is known as ion
cyclotron emission, and can be
measured to help diagnose a
plasma.

HOHHO-HHKJ’IOTpOHHﬁH IMHUCCUSA

IToka MOHBI BpalaroTCsi BOKPYT
MarHUTHOTO TOJIsl, OHU UCITYCKalOT
pPaguo4acTOTHbIE
3JIEKTPOMArHUTHBIE BOJIHBI.
JlaHHoe€ sBJIEHUE U3BECTHO, KaK
MOHHO-IMKJIOTPOHHAs! AMUCCHS U
MOXET UCIOJIb30BaThCS IS
JIMarHOCTHUKH TJIA3MBbI.

Ion diode

Device for producing and

HNonublii 1uoxa

YCTpOoUCTBO JUIs OJIYYEHUs U




accelerating ion beams ( for light
ion drivers in ICF). Ions are
produced in an anode plasma,
extracted as space-charge-limited
ion flow, and accelerated to the
cathode, composed of a confined
electron swarm, by an applied
electric field.

YCKOPEHUSI HOHHBIX ITYYKOB (B TOM
gucine u a1 UTC). Nonst
CO3JIaI0TCS B aHOJHOM IIIa3Me,
BBITSATUBAIOTCS KaK OTPaHUYEHHBIH
00BEMHBIM 3apsIIOM HOHHBIH
MOTOK, U YCKOPSIFOTCS
AJIEKTPUYECKOTO MOJIEM K KaToxy,
IIPEJICTaBIISIIOIIEMY U3 ce0sl
YAEPKaHHBIN JIEKTPOHHBIA PO

Ion Implantation

Method for hardening materials by
implanting ions in the surface
layers, often using plasma sources.

HNonnasa yMnIaHTalusa

Meron 115 nerupoBaHus
MaTepHUaIOB IOCPEACTBOM
MMILJIAHTALlUY UOHOB ( B TOMYHCIIE
U JJIs yIIPOYHEHUS) B CJIOU
MTOBEPXHOCTH, YaCTO C
HCI0JIb30BAHNEM IIIIa3MEHHBIX
HCTOYHUKOB.

Ion Temperature Gradient

This instability driven by the free

HeycroiiuuBocTh rpajineHTa

DTa HEYCTOMYMBOCTH BBI3BIBAETCS

Instability energy in the ion pressure profile is HOHHOI TeMmepaTypbl CBOOOHOM dHEprHei B Mpodrie
presently believed to be responsible WOHHOTO JIABJICHHUS, a TAKXKE
for much of the energy transport in CUMTAETCS, UTO OHA OTBEYAET 32
toroidal fusion plasmas. OO0JIBIITYIO YaCTh MIEPEHOCA SHEPTHH
B TOPOUJIAJILHON TEPMOSIEPHOU
iasme.
Ionosphere A region of space surrounding a Honocdepa O6macTh KOCMOCa, OKpPY>KaFOIIast

planet and its neutral atmosphere,
containing both neutral and ionized
gases. The Earth's ionosphere
extends from 90 km to a few
thousand kilometers, where it
merges with the plasmasphere and
the magnetosphere.

IJIAHETY U €€ HEUTPAIbHYIO
aTMocdepy, coepkaias Kak
HEWUTpaJbHBIE, TAK U
MOHU3UPOBAHHBIE Ia3bl.
Honocdepa 3emin mpoctupaercst
oT 90 KM 710 HECKOJIbKUX THICSY
KUJIOMETPOB, I'IE OHA CIIMBAETCS C
a3machepoit 1 MarHuTochepoit.




K

sometimes develop in a thin plasma
column carrying a strong axial
current. If a kink begins to develop
in such a column the magnetic
forces on the inside of the kink
become larger than those on the
outside, which leads to growth of
the perturbation. The column then
becomes unstable and can be
displaced into the walls of the
discharge chamber, causing a
disruption.

Kinetic Theory Theoretical approach which Kunernueckasi Teopust Teopernyeckuii HOX01, KOTOPBIN
attempts to explain the behavior of MBITaeTCS OOBSICHUTH MIOBEJICHHE
physical systems using the (UBHUYECKUX CUCTEM, UCTIOIB3YS
assumptions that the systems are MIPEIIOJIOKECHHE, YTO CHCTEMBI
composed of large numbers of COCTOSIT M3 OOJIBIIIOTO KOJTUYECTBA
atoms/molecules/particles in aTOMOB, MOJIEKYJT U APYTHX YACTHII,
vigorous motion, that energy and WHTEHCUBHO JBIKYIIHXCS, YTO
momentum are conserved in SHEPTHUS U UMITYJIbC COXPAHSIOTCS
collisions of these particles, and TP CTOJIKHOBEHUHU ITHX YaCTHII, &
that statistical methods can be TaKXe, YTO CTATUCTUUECKUE
applied to deduce the behavior of METOJIbl MOT'YT IPHUMEHSTHCS JUTS
such systems. Kinetic theory has OTIpeJICIICHUS TIOBEICHUS TaKUX
been applied to plasmas with cucreMm. Kunerndeckas Teopust
considerable success, but is often JIOBOJIBHO YCIIEITHO TPUMEHSIIAch K
computationally intensive. 1a3Me, HO 9acTO OCIIOKHSICTCS

00JbIIMM 00BEMOM BBIYHCIICHU.
Kink Mode Class of MHD instabilities which Kunk-moaa Pa3HOBHAHOCTD

MarHUTOTUIPOAUHAMUYECKHUX
HEYCTOMYMBOCTEMN, KOTOpask MHOTAA
MPEBPALIAETCS B TOHKYIO KOJIOHHY
IIJIa3MBl, IEPEHOCSIIYI0 CUIIbHBIN
oceBoil TOK. Eciu xuHK Moa
HaYyMHaAET IPEoOPa30BHIBATHCSA B
TAKyIO KOJIOHHY, MATHUTHBIE CUJIBI
BHYTPHU HEE CTAHOBSTCS BBILIE, YEM
CHUJIbI CHAPYXKH, YTO MPUBOJIUT K
YCUJIEHHIO BO3MyIeHusA. Kononna
3aTEM CTAHOBUTCA
HEYCTOMYMBOCTEN U MOXKET ObITh




CMEIIEHA K CTEHKaM pa3psIHON
KaMCpPhbI, BbI3bIBAs CPLIB.

Klimontovich Equation

Describes space-time evolution of
the microscopic distribution
function. It is derived from the
Klimontovich distribution function,
which is just the microscopic
density of particles in the phase
space (position and velocity) and is
represented by six-dimensional
delta functions. One must be careful
when deriving the Klimontovich
equation, because the electric and
magnetic fields entering the
derivation must include both the
external and the fine-grained fields.
The Klimontovich equation
describes the whole system one
particle at a time. Since this is often
impossible to compute in practice,
one typically takes a statistical
average, and by doing so obtains
the Bogoliubov-Born-Green-
Kirkwood-Yvon (BBGKY)
hierarchy equations, which are a
coupled set of equations that
provide the basis for the kinetic
theory of plasmas.

YpaBuenue KitumontoBnua

DTO ypaBHEHHE ONUCHIBAET
U3MEHEHHE QYHKINH
MHUKPOCKOTTMYECKOTO
pacnpesiesieHus: BO BpEMEHU U
npoctpaHcTBe. OHO BO3HUKAET U3
pacnpenenuTeNbHON QyHKIMH
KnumoHTOBHYA, TOKA3LIBAIOIICH
MHUKPOCKOTIMYECKYIO TUIOTHOCTh
qacTull B (pa30BOM IIPOCTPAHCTBE
(oJI0%EeHue U CKOPOCTh) U
KOTOpasi MPeICTaBISAETCS
[IECTUMEPHBIMU JIeTbTa-
¢bynkuusmu. BeiBoss ypaBHeHne
KnumontoBuua cnenyer ObITH
aKKypaTHBIM, TaK KaK
AIIEKTPUYECKHE U MarHUTHBIE OIS,
Y4acTBYIOIIHE B BBIBOJIE
YpaBHEHHSI, JOJDKHBI BKITIOYATh KaK
BHEIIIHKE, TaK U MEJIKOTPaHyIbHbIE
noJisa. YpaBHeHue KinmmontoBrua
OTMCHIBAET LIETYIO0 CUCTEMY U OJHY
YacTUIlY OJTHOBPEMEHHO.
ITockobKy Ha IPaKTUKE Y4acTo €ro
HEBO3MOXXHO PEIIUTH, IIPHHSTO
HCI0JIb30BATh CTATUCTUYECKOE
cpelHee 3HaueHue, NoJydast, TaKUM
o0pa3oM HepapxuuecKue
ypaBHeHus boromo6osa-bopHa-
I'puna-KupkByna- AiiBoHa
(BBGKY), xoTOpbI€ IPEACTABIISIIOT
13 ce0sl CBA3AHHYIO CUCTEMY




YPaBHEHUH, MIPEA0CTABIIIOIIYIO
OCHOBY KMHETUYECKOU TEOPUHU
IIJ1a3MBI.

Landau Damping

Damping of a wave propagating in
a hot plasma, due to the interaction
of the wave with particles whose
velocity is close to the phase
velocity of the wave. Whether the
wave is damped or amplified
depends on the shape of the
velocity-space distribution function
at the phase velocity of the wave.

3atyxanue Jlanaay

3aTyxaHue BOJIHBI,
pacIpoOCTPaHSIOLICHCS B TOpSIYEil
TUIa3Me BCIIE/ICTBHE
B3aMMO/ICHCTBHS BOJIHBI C
YacTULIAMH, Ybsl CKOPOCTh OJIM3Ka K
($ha30BO¥ CKOPOCTH BOJTHEI.
3aTyxaeT JId BOJIHA WUJTH
YCUJIMBAETCS 3aBUCUT OT (POPMBI
(byHKIMU pacrpeieieHus B
MIPOCTPAHCTBE CKOPOCTEH IS
($ha30BO¥ CKOPOCTH BOJIHEIL.

Langmuir probe

A small conductive electrode used
to measure the density, temperature,
and electric potential (voltage) of a
plasma. Plasma parameters are
deduced from the probe's
"characteristic" current-drawn vs.
voltage-applied curve.

3ona Jlanrmiopa

He6onbmoi mpoBoasmuit
NEKTPOJI, UCIIOJIb3yEMBIN ITpU
U3MEPEHUH TUNIOTHOCTH,
TEMIIEPATYPHI U NIEKTPUUECKOTO
MOTEHIIMAaJa (HapsHKEeHNs )
mna3Msl. [TapameTpsl ma3mbl
OIIPENEIAIOTCS U3 BOJIBT-AMIIEPHON
XApaKTEPUCTUKU

Larmor radius

The radius of the path of a charged
particle moving in a magnetic field.
Also known as gyroradius and
cyclotron radius. The Larmor radius
can be readily determined by

JlapmopoBckuii paauyc

Pangnyc 3apsxeHHON YacTULbI,
JBH>KYLIEHCS] B MATHUTHOM ITOJIE.
Taxxe U3BeCTEH, Kak THpOPaanycC
WJI LUKJIOTPOHHBINA panycC.
JlapMopoBCKUi1 painyc MOKHO




balancing the centripetal Lorentz (F
= g/c v-cross-B) force with the
equation for circular motion (F =
mv?/r) to getr=(c m/ q) Vperp/B.

OIIPEACIIUTD, IPUPABHSB
LIEHTPOCTPEMUTEIBHYIO CHITY
Jlopenmnia (F = g/c v-cross-B) u
YpaBHCHHUEC KPYTOBOI'O JIBUKCHHUA
(F =mv’/r), r = (c m/ q) Vpery/B.

Laser Wakefield Accelerator

Particle acceleration device which
uses plasma waves arising in the
wake of an intense laser beam
passing through (or creating) a
plasma.

JlazepHbIil KWJIbBATEPHBIN
YCKOpHUTEIb

Y CTpOUCTBO U1l YCKOPEHHUS
YaCTHII, KOTOPOE HCIIOIB3YET
IIJTa3MCHHBIC BOJIHBI, BO3HUKAIOIIIHUC
IOCJIE IPOXOKIACHUS
MHTEHCUBHOTO JIa3epHOTO JIy4da
yepe3 (WK CO3/IAI0IIIEro0) MIa3My.

Lawson Condition or Lawson

Scientific breakeven criterion based

Kpurepuii Jloycona

Kputepuii ocymectsumoctu YTC

Criterion on the product of energy COOBBETCTBYIOIIHIA TOMY, YTO BCS
confinement time and particle noJryqaeMasi B peakTope
density. Together with plasma BBOJIUMAsi B HETO SHEPTHs €eT Ha
temperature, the Lawson value of a nojJiep>kanue peakuuu, OCHOBaHH
plasma indicates how close it is to Ha MPOU3BEICHUH BPEMEHHU
self-sustained (ignited) fusion. yIep>KaHUs SHEPTUH U TNIOTHOCTH
yacTul. Bmecre ¢ TeMmneparypoit
TU1a3MbI TIOKa3aTelb JIoycoHa Juis
TUIa3MBbI TIOKA3bIBAET, HACKOJILKO
OJM3KO OHA HAXOAMUTCS K
CaMOIIOIJIEPKUBAIOLLEHCS PEAKIIUU
TEPMOSIICPHOTO CHHTE3A.
Lightning Electrical discharge between a MoJinus DNEeKTPUUECKUI pa3psii MEXTy

highly-charged cloud and another
cloud or the planet’s surface. On
earth, energy from the sun is the
ultimate source for creating
lightning. Warmth from the sun's
radiant energy is responsible for
convection of air, and frictional
effects cause the separation of

CWJIBHO 3apsDKEHHBIM 00JIaKOM U
JOPYruM 00JIaKOM WIIN
MOBEPXHOCTHIO TTaHeThl. Ha 3emute,
SHEPTHUS COJHIIA SBISETCS
OCHOBHBIM HCTOYHHKOM MOJHHH.
ConHeuyHoe TeIo CocoOCTBYET
KOHBEKITUH BO3/1yXa, M 9((PEKTHI
TPEHUs BBI3BIBAIOT OT/ICTICHUE




charges which makes lightning
possible. The lightning flash is
composed of several strokes. The
first, called the stepped leader,
originates from the cloud. It
comprises brief (~ 1 ms) spikes in
electrical current (to more than
1000 A) separated by times of
lesser current ( 50 ms, ~100 A).
This part of the lightning flash sets
the jagged shape that the later, more
intense return strokes (currents
originating from the earth) will
follow. The return strokes may have
currents in excess of 30 kA, each
lasting for about 50 ms. A typical
lightning flash transfers a net
negative charge of about 10 C from
the atmosphere to the earth.

3apsi/I0B, YTO M BBI3BIBAET MOJHHIO.
Bcenbika MOJIHMM COCTOUT U3
HECKOJIBKUX yacTeil. llepBas,
Ha3bIBaeMasi CMEIIAOIINMCS
JUAEPOM, BO3HUKAET U3 00JIaKa.
Ona cocTouT 13 KOPOTKHX (~ 1 MC)
BCIUIECKOB DJICKTPUYECKOTO TOKA
(6omee 1000 A), nepuoanaecku
MPEPHIBAEMOT0 MEHBITUMH TOKAMHU
(50 mc, ~100 A). DTa yactp
BCITBIIIIKM MOJIHUM YCTaHABJIMBAET
3a3yOpeHHYyI0 (hopMy, 10 KOTOPOH
MOCJIEYIOT MOCJIE ATOTO OoJee
WHTCHCUBHBIE 00OpaTHBIE MOJTHUT
(TOKH, MOSIBJISIIOLTUECS U3 3EMJTH).
OOpaTHbIe MOJTHUM MOTYT UMETh
TOKH cBbIe 30 KA U TUThCS
okoJio 50 Mc. TunuyHasi BCIIBIIIKA
MOJIHUH MTEPEHOCUT OOIINi
oTpuLIaTeNbHbIN 3apaa okosio 10K
13 aTMOC(EPHI K 3eMIIE.

Limiters

Structures placed in contact with
the edge of a confined plasma
which are used to define the shape
of the outermost magnetic surface.

JIumurepsl

KoHcTpykiuu, noMenieHHbIe
PSIOM C TpaHULIEH yIepKUBAaeMOM
IJ1a3Mbl, KOTOPBIE UCIOJIB3YETCS
JUIst onpenesnienus: GopMbl HauboJiee
YAQJICHHOU OT CepeIUHBI
MAarHUTHOM MOBEPXHOCTH.

Local Thermal Equilibrium
(LTE)

Collisional plasma equilibrium in
which the electron and ion
populations follow the thermal,
Boltzmann distribution, although
the photon radiation distribution
may be well below the blackbody

JlokaibHOe TepMHYECKOe
paBHoBecue (JITP)

PaBHOBecHEe CTOIKHOBEHUI B
IJ1a3Me, B KOTOPOM 3JIEKTPOHBI U
HOHBI CIIETYIOT TEPMUUECKOMY
00JIBIIMAaHOBCKOMY
pacrnpeieNeHuIo, XOTs
pacrnpeiefieHue U3JIyICHHS




level.

(OTOHOB MOXET OBITh 3HAUUTEITHHO
HUKE YPOBHS a0COJIIOTHO YEPHOTO
Tena.

Longitudinal Waves

Waves where the variation of the
field is partially or totally in the
direction of propagation (parallel to
wavennumber, k [a vector]).
Examples include sound waves and
Langmuir waves. Contrasted with
transverse waves, where the
variation is perpendicular to the
direction of propagation, such as
light waves.

IIpoaxo/sibHBIE BOJHBI

BOJIHI)I, B KOTOPBIX Bapuanus 1oJist
HYaCTU4YHO HUJIH ITIOJIHOCTBIO
HallpaBJICHA Ha PACIIPOCTPaHEHUE
(mapasniesbHO BOJTHOBOMY YHCITY).
IIpuMepamu sBIAIOTCS 3BYKOBBIE U
JIAHIMIOpOBcHE BOIHBI. He myrarth
C MIOTIEPEYHOM BOJIHOM, I1ie
Bapuanus MnoJid nNeprneHIuKyJIApHa
HaIIpaBJICHUIO PaCIPOCTPAHEHHUS],
KaK HaIllpUMEP B CBCTOBBIX BOJIHAX.

Lorentz Gas

Plasma model in which the
electrons are assumed not to
interact with each other, but only
with ions (Z -> infinity) and where
the ions are assumed to remain at
rest (ion mass approximated as
infinity). Also known as "electron
gas."

JlopenueB ras

Mogens ma3msl, B KOTOPOH
JIeNIaeTCsl MPEANOJI0KEHUE, YTO
JIEKTPOHBI HE B3aUMOJICUCTBYIOT
Jpry ¢ ApPyrom, a TOJbKO C HOHAMU
(Z crpeMurcst Kk 6ECKOHEUHOCTH) U
YTO MOHBI OCTAIOTCS B COCTOSTHUU
MoKos (MOHHAas Macca
MPUOIN3UTENBHO IPUPABHUBAETCS
K OeckoHeuHocTH). Takxe
U3BECTEH, KaK JIEKTPOHHBIN ras.

Low mode or L-Mode

The "normal" behavior of a
tokamak plasma, characterized by
(relatively) poor confinement and a
particular scaling of decreasing
confinement with increasing
temperature.

L-mona

“HopmaiibHO€” TIOBEJICHUE TIIIa3Mbl
B TOKaMake, XapakTepru3yemMoe
HU3KUM YPOBHEM yJIepKaHUS U
YaCTUYHBLIM OCJa0JIEHHEM
yAEPKAHHS C POCTOM
TEMITePaTypHI.

Lower Hybrid Heating

Form of radio-frequency plasma
heating using Lower Hybrid Waves

Huzxkne rudpuansiii (HI') narpes

Bun pagrodacToTHOrO Harpesa
IIJIa3MBI C UCIIOJIb30BAHUEM
HMXXKHHUX I‘I/I6pI/IIlHI)IX BOJIH.

Lower Hybrid Waves

Electrostatic ion oscillations at a

Huxne l"I/IﬁpI/I}IHbIe BOJIHbI

DNEeKTPOCTATUYHBIC HOHHBIC




frequency intermediate to the
electron extraordinary wave (high
frequency) and the magnetosonic
wave (low frequency).

KoJIe0aHUs TIPU YaCTOTE CpeHei
ME¥Ky IIEKTPOHHOU
HEOOBIKHOBEHHOH BOJTHOM
(BBICOKOYACTOTHOM) U
MarHuTO3BYKOBOW BOJTHOM
(HU3KOYACTOTHO).

M

Magnetic Bottle

Colorful term used to describe a
closed field structure for magnetic
confinement of a plasma.

MaranTHast 0yThLIKa

O06pa3Hoe BeIpaKeHHE,
MCTIOJIB3YEMOE ISl OTTMCAHUS
KOH(HUTYpaIiK ¢ 3aMKHYThIM
TI0JIEM TSI MAaTHUTHOTO YACPKaHUS
TUTa3MBl.

Magnetic Confinement

Use of magnetic fields to confine a
plasma by restricting its motion
perpendicular to the local field
direction. Confinement involves
restricting the volume of the plasma
and/or restricting particle or energy
transport from the center of the
plasma to the edge.

MarauTtHoe yaep:xkanue

Hcnosb30BaHne MarHUTHBIX NOJIEH
JUIS yliep’KaHus I1a3Mbl,
OTpaHUYMBAs €€ IBUKECHUE
NEPIEHIUKYISPHO JIOKAIBHOMY
HaIIPaBJICHUIO MOJIA. Y IepKaHue
BKJIFOYAET OTpaHUYeHHE 00BhEMa
TUTa3Mbl /WA OTPAHUYECHUE
IIEPEHOCa YaCTHUIl WM SHEPTUU U3
LIEHTPA MJa3Mbl HAa TPAHULLY.

Magnetic Confinement Fusion

Approach to fusion energy in which
magnetic fields confine a plasma
which is heated until fusion occurs.

YupasisieMblil TepMOsiAePHBII
CHHTE3 ¢ MATHUTHBIM
yaepKaHHeM IJ1a3Mbl

ITonxon K SHEPTUH TEPMOSACPHOMY
CHUHTE3Y, B KOTOPOM ILIa3My
YACPKHUBAIOT MAaroHuTHLBIC TIOJIA, U
KOTOpasi HarpeBaeTcs 10 TOro, IMoKa
HE MMPOU30MAET peaklysi CHHTE3A.

Magnetic Pressure

Pressure which a magnetic field is
capable of exerting on a plasma,;

MarnuTHoe JaBJIeHHE

JlaBneHue, KOTOpOE MarHUTHOE
10JIE CIIOCOOHO 0KAa3aTh Ha IJIa3My;




equal to the magnetic energy
density; proportional to BZ.

PaBHO TJIOTHOCTH MarHUTHOM
2.
SHEPIruu; MPONMOPUHUOHAILHO B

Magnetic Pumping

Form of plasma heating where the
plasma is successively compressed
and expanded by means of a

fluctuating external magnetic field.

MarauTHasi HAKa4YKa

Bun Harpesa mia3Mmsl, Ipu
KOTOPOM IlJIa3Ma MOCTETIEHHO
C)KMMAETCs U paclIupsercs
MOCPEACTBOM KOJIEOTIOIIETOCs
BHEIIHEr0 MarHUTHOIO MOJIS.

Magnetic Reconnection

When a plasma has some
resistivity, then the frozen-in flow
requirement is relaxed (see frozen-
in flow). In that case, the magnetic
field can move through the plasma
fluid on the resistive (magnetic
diffusion) time scale. (This is
typically slow compared to MHD
timescales.) This allows field lines
to reconnect with each other to
change their topology in response
to magnetic and other forces in the
plasma. During reconnection,
magnetic flux annihilates and
transforms into plasma kinetic
energy. For example, the
predominant theory for solar flares
is based on the transfer of energy
from magnetic fields to plasma
particles which can occur in
reconnection.

MarauTtHoe nepesaMmbiIKaHue

Korpa nna3ma obnagaer
HEKOTOPBIM COTIPOTHUBJICHUEM,
ToTr1a ociabaeHbl TpeOOBaHUS K
BMOPOKEHHOCTH II1a3Mbl. B aToM
cllyyae, MarHUTHOE TI0JI€ MOYKET
JIBUTATHCS Yepe3 TUIa3MEHHYIO
KHUJIKOCTh C XapaKTEePHBIM
BpPEMEHEM, OIPEICTISIEMBIM €€
cornpoTtuBiieHHueM (auddy3us
MarHUTHOTO 10JisA). (3TO0 0OBIYHO
MEIJIEHHO 10 cpaBHeHU0 ¢ MI'/]
BpeMEeHaMH). ITO MO3BOJISAET
JMHUSM TIOJIS 3aMBIKAThCSI IPYT C
JAPYroM, U3MEHSSI CBOIO TOTIOJIOTHIO
B OTBET HA MAarHUTHBIE H JPYyTrHUe
CWIIBI B IL1a3Me. B Bpems
nepe3aMbIKaHus MarHUTHBIN TOTOK
aHHUTUIIMPYET U IpeodpasyeTcs B
KUHETHYECKYIO SHEPTHIO IJIa3MBbl.
Hamnpumep, npeoGnanaromast
TEOpHSs O BCTIBIIIIKAX HA COJHIIE
OCHOBaHa Ha MEPEHOCEe PHEPTUU U3
MarHUTHBIX MOJIEH B YaCTHUIIBI
TUTa3MBI, YTO MOXET MPOU30UTH B
npoliecce nepe3aMbIKaHusl.

Magnetic Viscosity

A magnetic field in a conducting

MarauTHas BI3KOCThb

MarauTHO€E 1oJie B TPOBOASIIIEN




fluid will damp fluid motions
perpendicular to the field lines
(similar to ordinary viscosity) even
in the absence of sizeable
mechanical forces or electric fields.

KHUJIKOCTH 3aMeJIsieT € IBIKCHHE
NEPIEHANKYIISIPHO JIMHUSAM TI0JIS
(xak u B cirydae 0ObIYHON
BSI3KOCTH) JTa’K€ B OTCYTCTBUHU
3aMETHBIX MEXaHUYECKUX CHJT UITH
AIEKTPUYECKUX TOJIEN.

Magnetohydrodynamic A device that extracts kinetic MarHdToruJipoIHHAMHYECKH | YCTpPOICTBO, KOTOpOE MpEBpaIiaet
Generator energy from a jet of plasma and reHeparop KHHETHYECKYIO SHEPTUIO MTOTOKA
generates electricity. TJ1a3MBbI B AJIEKTPUIECTBO.
Magnetohydrodynamic The class of unstable (growing, not MarnutorupoauHamMuyeckasi | Pa3HOBUIHOCTh HEYCTOMYMBBIX

Instability (MHD instability)

damped) waves and other modes of
oscillation which are described by
MHD theory.

HEYCTOMYMBOCTH

(BO3pacTaroux, He 3aTyXalolnX)
BOJIH U IPYTUX MOJI KoJieOaHus,
KOTOPBIC OITMCBIBAKOTCA
MaI‘HI/ITOI‘I/IIIpOIII/IHaMI/ILIeCKOf/'I
TEOpHUEN.

Magnetohydrodynamic Waves

Material (fluid) waves in an
electrically conducting fluid in the
presence of a magnetic field, which
are described by
magnetohydrodynamics.

MaFHHTOFI/IHPO}]I/IHaMI/I‘{eCKI/Ie
BOJIHBI

MarepuanbHble (>KUIKOCTHBIE)
BOJIHBI B 3JIEKTPOIIPOBOAAILIEN
XKUJKOCTH B IPUCYTCTBUH
MarHUTHOTO TOJIs, OUCHIBAEMbIE
MarHUTOTMIpOJMHAMUYECKON
TEOpHUEN.

Magnetohydrodynamics (MHD)

Physical model describing the

MarnuTHas rHaApoaAuHaMHuKa

duznueckas MOJCIb,

properties of electrically conducting MI' D) OTIMICHIBAIOIIAs] CBOMCTBA

fluids interacting with magnetic and AIIEKTPOIPOBOISAIINX KUAKOCTEH,

electric fields. MHD theory is B3aMMO/ICHCTBYIOIINX C

relevant at relatively low MarHUTHBIMH H AJIEKTPUIECKUMU

frequencies and for distance scales MOJIIMH. DTa TEOPUS IPUMEHSETCS

larger than the Larmor radius. Also MIPU OTHOCHUTEIBHO HU3KHX

known as hydromagnetics. 9acToTax Uil PacCTOSHUN
OO0JIBIINX, YEM JIAPMOPOBCKHHA
paauyc. Taxkxe U3BeCTHA, Kak
TUApOMAarHCTrKa.

Magnetron Class of vacuum devices with a MarHeTpoH Buj BaKyyMHBIX YCTPOMCTB €




closed ExB path for electron
circulation. The term is used for
both microwave sources and for
sputtering discharges. The latter are
widely used for physical vapor
deposition (PVD) of thin films;
they use magnets located behind an
electrode to confine electrons,
thereby allowing a plasma
discharge to be sustained by
electron-impact ionization at a
reduced gas pressure, and
enhancing the sputtering rate due to
ion bombardment of the electrode.

3akpbITeIM EXB nyrem s
UPKYISIUH 3JIEKTPOHOB. TepMuH
UCTIOJIb3YyeTCs KaK IS
MHUKPOBOJIHOBBIX UCTOYHHUKOB, TaK
Y JIJIs1 paCTIBUISIONINX Pa3psiioB.
[TocnenHue MUPOKO MPUMEHSFOTCS
TUTSL OCAXICHUS U3 TTApOBOM (ha3bl
TOHKHX TUIEHOK; OHU UCTIONIB3YIOT
MarHUTHI, PACTIOJIOKEHHBIE C3a/11
AIIEKTPOAA ISl YA KaHUS
AIIEKTPOHOB, MO3BOJISIS, TAKUM
o0pa3om, MIa3MEeHHOMY pa3psiLy
MOIIEP>)KUBATHCS HOHU3AIHEH
AIIEKTPOHHBIM YIapOM IpH
MOHMKEHHOM JIaBJICHUH Tra3a, U
yIy4YIIeHUE BPEMEHH PaCTIbUICHHS
BCJICJICTBUE HOHHOM
O0MOapIMPOBKH JIEKTPOIA.

Malmberg-Penning Trap

A cylindrically-symmetric device
used to confine nonneutral plasmas
with both a uniform, axial magnetic
field to confine the plasma radially,
and electrostatic fields at the ends
of the trap to confine the plasma
axially. These traps usually have
cylindrical electrodes (similar to a
hollow cathode configuration) to
provide the electrostatic fields,
allowing diagnostic access.

IlenHuHroBCKAasi JOBYIIKa

[{navHAPUYHO-CUMMETPUYHOE
YCTPOWCTBO, UCIOIB3YEMOE IS
yAep>KaHUsI HEHEUTPATbHOU
IJ1a3Mbl OJHOBPEMEHHO IIPU
IIOMOIIY OJJHOPOJHOI'O OCEBOI0
MarHUTHOTO TOJIS AJIs yAepKaHUS
IJ1a3Mbl pajiiaibHO, U
3NEKTPOCTATHYHBIX MOJIEN Ha
KOHLIAX JIOBYIIKH JJIsl yAepKaHus
IJ1a3MBbl 110 OCEBOM. DTH JIOBYIIKH
0OBIYHO UMEIOT IMJINHIPHUECKHUE
ANIEKTPOBI (KaK ¥ B KOHPHUTYpaluu
C MOJIBIM KaTO/I0M) JJIsl CO3/IaHuUs
ANEKTPOCTATHYECKUX TTOJIEH,
oOJeryasi AMarHOCTUKY.




Microinstability

One of the class of instabilities due
to particle (or kinetic) effects,
typically occuring on gyroradius-
type scales, as opposed to those
derivable from fluid models valid
on larger scales. As with other
instabilities, these are driven by
various types of available free
energy.

MuKpoHeyCTOHYHBOCTh

OMH 13 TUIOB HECTAOUIIBHOCTEH,
BBI3BAHHBIX 110 MPUIHHE dPPEKTOB
gacTuIl (WM KHHETUIECKUX

3¢ ($eKTOB), 0OBIYHO BO3HUKAFOIIHX
Ha TIKaJIaX, CPABHUMBIX C
TUPOPATUYCOM, B OTIIHYUE OT
HECTAOMJIBHOCTEH, BOSHHKAIOIINX
13 )KUJIKOCTEH, KOTOPbIE
BO3HHKAIOT ¥ MTPH OOJIBIITNX
pasmepax. Kak u ¢ npyrumu
HECTAOMIIBHOCTIMHU,
MUKPOHECTAOMIHLHOCTH
BBI3BIBAIOTCS PA3IMYHBIMU TUTIAMH
JOCTYITHOM CBOOOHON 3HEPTHH.

Migma devices

Continuous non-thermal, plasma
fusion devices in which fusion
occurs among the ions of a self-
colliding recirculating particle
beam.

Murma YCTAaHOBKH

3aMKHYTbIE€ HETEPMHUUECKHE
IIJIJa3MEHHBIE YCTAHOBKHU
TEPMOSIIEPHOTO CUHTE3A, B
KOTOPBIX TEPMOSIEPHBII CUHTE3
BO3HHUKAET CpeaU UOHOB ITydKa
CaMOCTAJIKUBAIOIINXCS
PELUPKYIUPYIOIUX YACTHIL.

Minimum-B Configuration

Confinement configuration in
which the magnetic field amplitude
is a minimum where the plasma is
to be confined, and increases in all
directions away from the
confinement region. Stability is
typically more favorable in such a
configuration because the magnetic
pressure increases in all directions
away from the plasma.

Kongurypauus ¢ munumym-B

Koudurypanust yaepxanus, mpu
KOTOPO# aMITJTUTY1a MAarHUTHOTO
10JIsI MUHUMAaJIbHA B TOH TOYKE, T/IE
1a3Ma JIOJDKHA YICPKUBATHCS, U
YBEJIMYUBACTCS BO BCEX
HaIpPAaBJICHUSAX OT PErHOHA
yaepkanusi. CTaOMIBHOCTD
HauOoJee JKellaTeabHa B JaHHOU
KoH(HUTypanuu, Tak KaK MarHUTHOE
JIABJICHUE YBEIIMIMBACTCSI BO BCEX
HAIPABJICHUSX OT TUTa3MBbl.

Mirror Device or Mirror

This plasma confinement device

3epkajibHasi JJOBYIIKA

YcraHoBKa i yep:KaHus




Machine uses a cylindrical plasma with (mpo0KOTPOH) TUTa3MBI, KOTOpasi UCHOJIb3yeT
strong coils at the ends. The WIMHAPUYECKYIO TIIa3MYy C
combination of a relatively weak CWJIBHBIMH KaTYIIKaMHU Ha KOHIIAX.
field in the center and strong fields CoueraHne OTHOCUTENBHO ClIaboTo
at the ends allows most of the TOJISl B IIEHTPE M CUJIbHBIX TOJIeH
plasma to be confined via the Ha KOHIIAaX TIO3BOJISIET yIeP)KUBATh
mirror effect. Particles whose HanOoJIbIIee KOJTUYECTBO TIa3MbI
velocities are not primarily parallel TIPY TIOMOTIX 3€PKATBHOTO
to the field lines are reflected at the addexTa. YacTHIIBI CO CKOPOCTSIMH
ends. This configuration is still HE MapayuIeTbHBIMU JIMHUSM TOJIS
under active investigation for fusion OTpakaroTCs Ha KOHIAX. Takas
energy. KOH(HUTYpaIHs NO-TIPEKHEMY

AKTHUBHO HUCCIENYETCS A €€
JAJIBHEMIIIETO UCIIOJIB30BAHUS B
TEXHOJIOTHUSAX TEPMOSACPHOTO
CHHTE3a.

Mirror Effect A charged particle travelling into an IIpo6ounsiii 3¢ dext 3apspKeHHas YacTHIIa,

increasing magnetic field will (if
the field becomes strong enough)
reverse direction and be reflected
back, provided its velocity
perpendicular to the field is
sufficiently large relative to its
parallel velocity. This magnetic
mirror effect is a direct result of the
adiabatic invariance of the magnetic
moment. Plasmas can be confined
by devices which utilize this effect.
The mirror effect also occurs in
some plasmas, since the toroidal
magnetic field is stronger on the
inboard side than on the outboard
side. The ratio of the maximum and

nepeMeInaronasics B
YBEJMYHBAIOIIEECS MAaTHUTHOE
roJie (€CIu ToJie CTAaHOBUTCS
JIOCTaTOYHO CUJIbHBIM) MEHSIET
HarpaBJICHUE U OTPAKAETCs Ha3al,
C YYETOM, €CIIU €€ CKOPOCTb,
NepIeHINKYIISIpHAS TIOJTIO,
JOCTaTOYHO BBICOKA OTHOCHUTEIBHO
napajuieJIbHON CKOPOCTU. DTOT
MarHATHBIN 3epKaIbHBIN 3 dexT
SIBIISICTCS TIPSIMBIM PE3YTHTaTOM
annabaTHYecKoil HHBapHAHTHOCTH
MarHUTHOTO MoMeHTa. I1nazma
MOJKET YIePKUBATHCS IIPH MTOMOIIN
YCTPOKCTB, KOTOPBIE HUCTIONIB3YIOT
510T 3¢pdext. 3epkanbHblil 3hdexT




minimum magnetic fields is known
as the mirror ratio and determines
the fraction of phase space that can
be confined.

TaK)K€ BO3HUKAET B IIa3Me
3aMKHYTBIX JIOBYILIEK, TaK KaK
TOPOUJATILHOE MarHUTHOE T10J1€
CUJIbHEE HA BHYTPEHHEN CTOPOHE,
yeM Ha BHelrHed. OTHolIeHHne
MaKCHMaJIbHBIX MarHUTHBIX MOJIEH
K MUHUMAaJIbHBIM U3BECTHO KaK
IpoOOYHOE OTHOUIEHUE U
ompeeNsieT y4yacTok (pa3oBoro
IIPOCTPAHCTBA, KOTOPBIA MOXKET
OBITH yJIepXKaH.

Mode Conversion

Waves propagating through a
plasma resonance often have some
of their energy converted, or
transformed, into other waves, by
nonlinear processes.

IIpeoGpa3oBanue Mo

BOJIHBI, PACIIPOCTPAHSIOIINECS
yepe3 MIa3MEeHHBIN PEe30HAaHC,
4acTo MpeodpaszyeTcst uiu
TpaHc(hOpMUpPYETCs B IpyTrHe
BOJIHBI, BCJICACTBHE HETMHEHHBIX
MIPOIIECCOB.




N

Neoclassical Diffusion

In a magnetized plasma with
straight field lines, classical
diffusion refers to transport of
particles due to Coulomb collisions,
taking the particle gyrations in the
magnetic field into account. In a
toroidal magnetic field, the actual
rate of diffusive transport is much
higher due to drifts in the particle
gyrocenters (guiding centers). The
particle displacement in one
collision time is enhanced because
the displacement of the gyrocenter
from the original magnetic surface
is typically larger than the
gyroradius. This faster transport is
called neo-classical. (Other
neoclassical effects include banana
orbits, potato orbits, and bootstrap
current.) With very few exceptions
the transport in toroidal devices is
observed to be 10-100 times larger
even than neoclassical, presumably
due to small-scale turbulence. The
observed transport is called
anomalous (although it actually is
the "normal" state).

Heoxkiaccuueckas nupdysus

B 3amaranyeHHOM masme ¢
MPSIMOJIMHEHHBIMU JTUHUSMU TIOJIS,
kinaccuueckas quddysus
OTHOCHUTCSI K TIEPEHOCY YacCTHI] U3-
3a KYJIOHOBCKHX COYAApECHUH, C
Y4€TOM MX BpallleHHUs B MAarHUTHOM
noJie. B TopongaibHOM MarHuTHOM
10JIE CKOPOCTh MIEPEHOCA BO BPEMS
mddy3un HAMHOTO BBIIIIE TIO M3-32
apeiida Beaymux HEHTPOB YACTHIL.
CMmenieHue yacTHIl 3a BpeMs
OJIHOTO COYyJIapeHUs
YBEJIMYUBAETCS 33 CYET TOTO, YTO
CMEILIEHNE BEAYIIETo LIEHTpa C
M3HA4YAJIbHOM MarHUTHOU
MIOBEPXHOCTH OOBIYHO OOJIBLIE, YEM
rupopaauyc. Takoil Oosee
OBICTPBIN TIEPEHOC HA3BIBAIOT
HeokinaccuueckuM. ([Ipyrue
HEOKJIAaCCHYECKHE dPPEKTHI
BKJTIOYAIOT OaHaHOBBIEC OPOUTHI,
KapTogenbHbIe OpOUTHI U OyTCTpen
TOKH). 3a pEIKUM HCKIIOYECHUEM
MIEPEHOC B TOPOUJAIIBHBIX
ycrpoiictBax B 10-100 pa3 Baiie
yeM J1aKe HEOKJIaCCUUCCKHIA,
IIPENITOJIOKUTEIBHO BCIIEICTBHE
HE3HAYUTENIbHOMN TypOyJIE€HTHOCTH.
JlaHHBII IEPEHOC HA3BIBAIOT




aHOMAaJIHBIM (XOTS Ha CaMOM Jiejie
OH B CBOEM “HOpPMaJIbHOM”
COCTOSTHUM).

Neutral Beam Injection (NBI)

This is one of the fundamental
plasma heating methods. In neutral
beam heating a particle accelerator
is first used to create fast ion beams
with particle energies on the order
of 50 -1000 keV per nucleon. At
energies below 200 keV the
positive ions and above 200 keV
negative ions are used. The beam is
then passed through a neutral gas
region which neutralizes the ions
via charge-exchange reactions. The
neutralized beam is then injected
into a magnetically confined
plasma. The neutral atoms are
unaffected (not confined) by the
magnetic field, but ionize through
collisions as they penetrate into the
plasma. The high-energy ions then
thermalize through collisions and
heat the plasma.

Nuxexuus HeHTPATbHBIX
MIy4YKOB

OpMH 13 OCHOBHBIX METO/IOB
Harpesa Iu1asMmel. [Ipu nanHOM
BHJIC HarpeBa YCKOPUTEIb YaCTHIL]
CHayasa UCIONb3yeTCs IS
CO3aHHUS ITyYKOB OBICTPBIX HOHOB
¢ sHeprusmu nopsjaka 50 -1000
k3B Ha HyxioH. [Ipu 3HEprusax
MeHee 200 k3B ucnonb3yror
IIOJIOKUTEIIbHBIE UOHBI, a IIpU
OO0JIBIIINX —OTPHUIIATEIbHbBIE HOHBI.
IIydok 3aTeM NpoIyCcKaeTcs yepes
Y4aCTOK C HEUTPAIBHBIM T'a30M,
KOTOPBIN HEUTPAIU3yeT NOHBI IIPU
nepesapsake. HedrpanuzoBaHHbIN
IIY4OK 3aT€M MHKEKTUPYETCS B
MAarHeTUYECKH yIEPKUBAEMYIO
masMmy. HedTpaibHble aTOMBI HE
IIOJIBEPTatOTCs] HUKAKOMY
BO3JICHCTBUIO (HE yJIEpP>KUBAIOTCH)
CO CTOPOHBI MarHUTHOTO TOJIS, HO
HMOHU3UPYIOTCS BO BPEMSI
COYJapeHMI BO BpeMs
IIPOHUKHOBEHHUS B IJ1a3My.
BbICOKOOHEpPTUYHBIE HOHBI 3aTEM
TEPMAJIU3YIOTCS Yepe3 COydapeHus
Y HarpeBaroT IJIa3My.

Neutralized Plasma

Plasma with no net electrical
charge.

HejiiTpaau3zoBaHHas mjiaima

ITna3zma 6e3 kakoro-au0o ooIero
AIIEKTPUYECKOTO 3apsijia.

Noninductive Current Drive

Current drives schemes that do not
rely upon the "transformer" (ohmic

HeI/IH[[yKTI/IBH()e HHUIUHUPOBAHUE
TOKa

Bupl TOKOBOr0 HHULIMUPOBAHUS,
KOTOPBIE HE MOJIAaratoTcs Ha




heating) effect. In particular, the
attainment of non-inductive current
drive is crucial to the success of
tokamaks as truly steady-state
devices.

(kappeHT apaiiB)

addexT “Tpanchopmepa”
(omuueckoe HarpeBanue). B
HJaCTHOCTHU, JOCTHUKCHHUEC
HCUHAYKTUBHOT'O TOKOBOT'O
HHUIUUPOBAHUC ABJISACTCA
KIIFOUEBBIM ISl YCHIEIIHOM paboThI
TOKAaMaKOB.

Nonneutral Plasmas

The term nonneutral plasmas refers
to plasmas which contain only a
single sign of charged particles,
such as pure electron plasmas, pure
ion plasmas, or electron/anti-proton
plasmas. These completely
unneutralized plasmas can be
contained in simple magnetic traps
for arbitrarily long times, at
temperatures ranging from milli-
Kelvin to kilo-electron-Volts.
Nonneutral plasmas are limited to
relatively low particle densities,
because the unneutralized space
charge gives rise to strong electric
fields which cause the plasma to
rotate rapidly about the magnetic
field. Nevertheless, confined global
thermal equilibrium states exist,
characterized by near-uniform
particle density out to a finite
radius, uniform temperature, and
uniform rotation. Because of their
simplicity, nonneutral plasmas are
utilized in a broad range of basic
plasma physics, atomic physics, and

HeneiiTrpanbHas nmiasma

DTOT TEPMUH OTHOCHUTCS K IIIa3Me,
KOTOpast COJIEPIKUT TOJIBKO OJUH
B/ 3apsSOKCHHBIX YACTHII, TAKHE
KaK 9HCTO 3JIEKTPOHHAS IJ1a3Mma,
YHCTO MOHHAS TIJIa3Ma HITH
AIIEKTPOHHAS/aHTUTTPOTOHHAS
mazMa. ITH MOJTHOCTHIO
HEHEWTPaTN30BAHHBIC BUIBI
TUTa3MBI MOTYT COJIEPKAThCS B
MPOCTBIX MarHUTHBIX JIOBYIIKAaX B
TEYEeHHUE YCIOBHO JOJITOTO
MIPOMEKYTKA BPEMEHH, TIPU
TeMIepayTpax, BAPbUPYIOUIUXCS OT
MK 110 k3B. HenelirpanbHas
TIa3Ma OTPaHUYEHBI 10
OTHOCHTENIHO HU3KHX IJIOTHOCTEH
YaCTHII, TaK KaK
HEHEUTPAIN30BAHHOE
MIPOCTPAHCTBO 3apPSJIOB
YBEIMYHBACT DJICKTPUUECKUE TIOJI,
KOTOPBIE BBIHYK/JIAIOT TJIa3My
OBICTPO BpamaThCs BOKPYT
MarHuTHoro noJst. Kak 061 To HE
OBLITO, COCTOSIHHS YIIEP>KaHHOTO
1J100aJIbHOTO TEPMHUYECKOTO
pPaBHOBECHS CYIIECTBYIOT H




anti-matter experiments.

XapaKTEePU3YIOTCS OUTH
OJHOPOJHOM MJIOTHOCTBIO YACTHI]
BIJIOTH JJO KOHEYHOT'O pajanyca,
OJIHOPOJIHOM TEMIIEPaTypOu U
OJIHOPOJAHBIM BPALICHUEM.
biraronmaps cBoelt mpocrore,
HEHEWUTpabHas IJIa3Ma HIUPOKO
UCTIOJB3YyeTCs B (PU3HKE TUTa3MBl,
aTOMHOU (PU3UKE U SKCIIEPUMEHTAX
C aHTUBEIECTBOM. B npuHnume,
IJ1a3Ma —3TO KBA3UHUTTPAJIbHBIN
aHcaMOJIb 3apsKEHHBIX YaCTHII,
€CJIM 3TO yCJIOBUE HE BHINIOJHAETCS,
1 HET 3KpaHUPOBAHUS 3apsJIOB,
onuckiBaeMbIx JlebaeBCKkUM
SKpaHUPOBAHUEM, TO K ITOMY
aHCaMOJTI0 B OTEYECTBEHHOM
TpaJMLUU NOHATHE «ILJIa3May»
HENPUMEHHUMO.

O

Ohmic Heating

Heating that results from the flow
of current through a medium with
electrical resistance. In plasmas
subjected to ohmic heating, ions are
heated almost entirely by transfer of
energy from the hotter, more

Omuueckuii Harpes

Harpes, Bo3HuKaronen npu
IIPOXO0KJICHUH TOKA 4epe3 cpeay ¢
AJIEKTPUYECKUM CONPOTHUBIICHUEM.
B nna3zme nmpu oMMueckoM Harpese,
MOHBI TIOYTH MOJTHOCTHIO
HarpeBaroTcs 3a CYET NepeHoca




mobile electrons which carry the
bulk of the current.

SHEpPruu u3 Oosiee ropssInx u
IIOIBMKHBIX 3JIEKTPOHOB, KOTOPBIE
MEPEHOCIT OCHOBHOM TOK.

Opacity

Opacity characterizes the extent to
which a ray of light is attenuated
while passing through a given
material. Light may be absorbed,
scattered, and possibly re-emitted.
All of these processes can depend
on the light's wavelength (or,
equivalently, the light's frequency
or the energy of its constituent
photons). The total attenuation
depends on the opacity, the density
of the material, and the thickness of
the material. The product of the
opacity, the density and the
thickness is known as the optical
depth, tau. The ratio of the
transmitted light to the incident
light is called the transmission, T.
In the simplest case, T = exp(-tau).
When tau is much less than unity,
the system is said to be optically
thin, and the transmission is
approximately 1-tau, which is close
to 1. When tau is larger than unity,
the transmission approaches zero,
and the system is said to be
optically thick. A good real-world
example is fog: when you can see
through the fog, it is optically thin;
when you can't, it is optically thick!

Henpo3paynocts

JIaHHBII TEPMUH XapaKTEPU3YET
Ipeien, 10 KOTOPOro JIyd CBETa
ocyabeBaeT MpH MPOXOKICHUH
Yyepes3 ONpeIeICHHbIA MaTepHall.
CBeT MOXKET HOTJIOMAThCS,
pacceuBarbCsl, a TaKXke, B
HEKOTOPBIX CIIy4dasiX, UCITyCKaThCs
3aHOBO. Bce aTn nmponeccsl MOryT
3aBUCETH OT JUIMHBI BOJIHBI (WIIH,
TaKXe €€ 4aCTOThI WU SHEPIUU
cojiepxaniuxcs B Heil GOTOHOB).
OO01ee ocnabieHne 3aBUCHUT OT
HENPO3paYHOCTH, INIOTHOCTH
MaTepuasa 1 €ro TOJIIIUHBI.
[IpoaykTOM HENpO3payHOCTH,
IUIOTHOCTH U TOJIIIMHBI SIBJISETCS
onTHYeckas riyOuHa, Tay.
OTHolIeHnEe OTPaKEHHOTO CBETA K
MaJAI0IIEMY CBETY Ha3bIBACTCS
npoxoxaeHuem T. B npocreimem
ciydae T = exp(-tau). Korna tay
HaMHOT'O MEHbIIIE, YUEM €ANHHULIA,
CHCTEMa Ha3bIBAETCS ONTUYECKU
TOHKOM, ¥ ITPOXOKJICHHUE
npubim3uTensHo paBHo 1. Korga
Tay OOJIbIIE AMHUIIBI,
MpOXOXkKAeHHE npuommkaercs k 0, u
CHCTEMa Ha3bIBAETCS ONTUYECKU
TOJICTOW. XOPOLIUM IIPUMEPOM U3
KU3HU SIBJISIETCS] TYMaH: Korja




CKBO3b TYMaH MOYHO 4TO-TO
YBHUJIETh, TO OH ONITHYECKHA TOHKUH,
€CJIM HET — ONTHYECKHU TOJICTHIN.
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Parametric Instability

An instability which occurs in a
system whose equilibrium is

weakly modulated in time or space.

The modulation produces a
coupling of the linear eigenmodes
of the system and can lead to
destabilization.

IMapameTrpuueckast
HEYCTOMYMBOCTH

HEYCTOMYMBOCTb, KOTOPAst
BO3HUKAET B CUCTEME, T/Ie
paBHOBecue c1ab0 MOIYIHPYETCs
BO BPEMEHH WJIA TIPOCTPAHCTBE.
Moynsiys BEI3BIBA€T CBSI3bIBAHNE
JMHEWHBIX MOJ CUCTEMBI U MOXKET
IIPUBECTH K JIeCTAOUIN3aIUH.

Pinch Device or Pinch Machine

Device which confines plasma
using a pinch effect. (Typically the
Z or Theta pinch.)

YcTaHoBKa ¢ NMHYEM

Y CTpoiCTBO, KOTOPOE yAEPKUBAET
TUIa3My, UCTIONB3Ys AP PEKT MMHYA
(o6b14HO 3eT (Z) nnu Teta (0)
MIUHY).

Pinch Effect

General term for a class of
phenomena whereby the plasma is
compressed or restricted
("pinched"). There are a variety of
types of pinches. The Z-pinch is a
constriction of a plasma carrying a
large current, caused by the
interaction of that current with its
own encircling magnetic field. The
Theta pinch is a constriction of a
plasma by an increase in the axial
magnetic field generated by an
external solenoidal current. The
Ware pinch arises in tokamaks due
to neoclassical effects. Other types
of pinches include the X pinch, the
screw pinch, and the reversed-field
pinch.

ekt nuHUa

OOt TepMUH TS TPYIIITBI
SIBJICHUH, B KOTOPBIX IJIa3Ma
C)KMMAETCs WM OTPaHUYHUBACTCA.
CymiecTByeT MHOKECTBO BHJIOB
MUHYEH. Z-TTMHY TPEACTABIIAECT
co0OM C)KaTHe IIa3Mbl, HeCyIIen
CWJIbHBIN TOK, BBI3BAHHOE
B3aUMO/ICHICTBUEM TOKA CO CBOUM
OTIOSICHIBAIOIIM MAarHUTHBIM
noJjieM. Tera-nmuHY — 3TO CKATUE
IJ1a3MBbl [IPH YBEJIMYEHUH OCEBOTO
MarHUTHOTO TOJIs, BBI3BAHHOE
BHEILIHUM COJIEHOUJAJIbHBIM TOKOM.
IInnu Ysiipa BO3HUKAET B
TOKaMaKax BCJIEJICTBUE
HEOKJIACCHUYECKHX (P PEKTOB.
Jpyrue TUIbl MMHYEH BKIFOYAKOT
X-IIMHY, BUHTOBOM MHHY U IIHMHY C




0OpaTHBIM TIOJIEM.

Pitch Angle In plasma physics this term IuT4y-yroa B ¢usuke mia3mel 3TOT TEPMUH
describes the motion of a charged OTIHMCBIBACT JIBUKCHUE 3aPsIKECHHOM
particle moving in a magnetic field. YACTUIIBI B MATHUTHOM TIOJIE.
Although the definition varies, one HecmoTps Ha TO, 4TO OTIpe/ieieHne
typically defines the pitch angle as TEPMHUHA BApUATUBHO, TUTY-YTOJI
arctan (v_perp / v_parallel), where 0OBIYHO OTpeeNsieTcs Kak arctan
v-parallel is the component of the (v_mep / v_map), rae v_map — 3To
particle's velocity parallel to the KOMITOHEHT CKOPOCTH YaCTHIIBI
magnetic field, and v-perp is the napajuIebHBI MATHUTHOMY IIOJTIO,
perpendicular component. The pitch a v_map — MepreH UK YISIPHBIN.
angle is then zero when the particle [TuTu-yron paBHseTCs HYIO, KOTIA
moves purely parallel to the field, YACTHUIIBI IBIKETCS CTPOTO
and 90-degrees when the particle napajuiensHo 1Moo, u 90°, kornma
has no parallel velocity at all. CKOPOCTH YaCTHUIIbl HE HMEET

napajuIeIbHOTO0 KOMIIOHEHTA.
Plasma Known as the «Fourth State of IMna3ma W3BecTHast Takxke, Kak YeTBEPTOE

Matter”, a plasma is a substance in
which many of the atoms or
molecules are effectively ionized,
allowing charges to flow freely.
Since some 99% of the known
universe is in the plasma state and
has been since the Big Bang,
plasmas might be considered the
First State of Matter. Plasmas have
unique physics compared to solids,
liquids, and gases; although
plasmas are often treated as
extremely hot gases, this is often
incorrect. Examples of plasmas
include the sun, fluorescent light
bulbs and other gas-discharge

COCTOSIHUE BEILIECTBA, IJIa3Ma
MpeACTaBISIET OO0 BEIIECTBO, B
KOTOPOM MHOT'O aTOMOB HJIN
MOJIEKYJI HOHU3UPOBAHBI, YTO
IIO3BOJISICT YaCTUL[aM ABUT'aTbCA
cBo6oaHO. [Tockonbky 99%
BUAUMOM BCEJIEHHON COCTOUT U3
IJIa3MBbl U COCTOSIJIO C MOMEHTA
boabsnroro B3phbIBA, IJIa3My MOKHO
CUMTaTh, B KAKOH-TO CTEICHH,
MEPBBIM COCTOSIHUEM BEIIECTBA.
[Ina3ma obOnagaeT yHUKaIbHBIMU
(bU3NIECKUMU XapaKTEPUCTHKAMH
IO CPaBHCHHUIO C TBépL[I:IM TCIIOM,
YKUJIKOCTBIO U ra3zoM. [1na3my vacto
paccMaTpUBAKOT, KaK TOPSYUi ras,




tubes, very hot flames, much of
interplanetary, interstellar, and
intergalactice space, the earth’s
ionosphere, parts of the atmosphere
around lightning discharges, laser-
produced plasmas and plasmas
produced for magnetic confinement
fusion. Types of plasmas include —
Astrophysical, Collisionless,
Cylindrical, Electrostatically
Neutral, Inhomogeneous,
Intergalactic, Interstellar,
Magnetized, Nonneutral,
Nonthermal, Partially Ionized,
Relativistic, Solid State, Strongly
Coupled, Thermal, Unmagnetized,
Vlasov and more.

XOTS 3TO YacTO HEBEPHO.
[Ipumepamu 11a3Mbl SBISIOTCA
COJIHIIE, JJAMIIbI JTHEBHOTO CBETA U
Jpyrue ra3opaspsiiHbie TpyOKH,
&KapKoe 1amsi, 00JIbIIMHCTBO
MEXKIIJIAHETHOTO, MEX3BE3JHOTO U
MEXTaJIJaKTUYECKOTO MPOCTPAHCTBA,
noHocdepa 3eMiH, 4acTu
aTMoc(epbl BOKPYT pa3psaoB
MOJIHHUH, JIa3epHas Iu1a3Ma, a TaKxKe
asMma, co3JlaHHasi 1y
TEPMOSIIEPHOTO CUHTE3A C
MAarHUTHBIM yJIep:KaHUEM.
CyliecTBYIOT CJIEIYIONIUE TUTIBI
MJIa3Mbl: acTpopu3nyuecKas,
0ECCTOIKHOBUTEILHAS,
HUJTUHIpUYEcKas,
NIEKTPOCTATUYECKHU HEUTpaJIbHas,
HEOHOPOHAs,
MEXKTraJlaKTHYeCKasl, MEK3BE3JHA,
HaMarHu4YeHHas, HeHeUTpaibHasl,
HETEepMUYECKasi, YACTUIHO
MOHU3UPOBaHHAas, pEISTUBUCTCKAs,
TBEpAAsl, CUIBHO CBA3aHHAs,
TepMHUYECKas, HEHaMarHU4YeHHasl,
BJIACOBCKAs M TaK Jlajee.

Plasma Astrophysics

The study of plasmas in
astrophysical settings

AcTpodusuka miasmsl

Hayka, nzyuaromas niasmy B
acTpOo(U3HUECKUX YCTAHOBKAX

Plasma Containment

In plasma physics and/or nuclear
fusion experiments, operation is
intended to prevent, in an effective
and sufficiently prolonged manner,
the particles of a plasma from

Ynep:xkanue mjiasmbl

B ¢uzuke mma3mel w/uinm
AKCTIEPUMEHTAX TEPMOSIIEPHOTO
CHHTE3a, CYyTh COCTOUT B

3¢ HEKTUBHOM U JIOCTATOYHO
IPOJIOJDKUTETEHOM




striking the walls of the container in
which this plasma is produced.
Plasma confinement is a
fundamental requirement for
obtaining net energy from a fusion
plasma. The reason is that
scattering (hence diffusion) is at
least an order of magnitude more
probable than fusion reactions.
Hence, without confinement, the
plasma fuel would disperse before
enough fusion reactions could take
place.

IIPEeIOTBPALLIEHUH COyIapeHuUs
YacTHUII [JIa3Mbl CO CTEHKAMHU
KOHTEWHEpa, B KOTOPOM
IIPOU3BOUTCS TUIa3Ma. Y iepKaHue
IJ1a3Mbl SBJISIETCS
OCHOBOIOJIaraloluM TpeOOBaHUEM
JUIS TTOJTy4EHUS SHEPTUH U3
TepMOSAEPHON mna3Mbl. [IpuunHon
3TOTO SABJIAETCS TO, YTO pPaccessHUE
(BO3HHUKIIIEE B pe3yIbTaTe
maddysun) mo xkpaiiHeit Mepe Ha
OJIH TOPS0K BETUYUHBI OoJiee
BEPOSITHO, UEM TEPMOSIIEPHBIE
peakuuu. Takum oOpazom, 0e3
yep KaHMsI TOIUIMBO M3 IUIa3Mbl
paccesisioch Obl JI0 TOTO, Kak
MPOU30IILIO ObI JOCTATOYHOE
KOJIMYECTBO TEPMOSIIEPHBIX
peaKuui.

Plasma Display

Inert gas trapped between glass
panels glows when electrically
energized; this light source is gated
to pixels on the visible surface..
Each pixel is made up of three
fluorescent lights:> a red light, a
green light and a blue light. The
plasma display varies the intensities
of the different lights to produce a
full range of colors.

IlnazmMenHasa naHeanb

WNHepTHBIN ra3, coaepxamuncs
ME¥K/y CTEKJIIHHBIMU ITaHEIISIMHU,
CBETHUTCSI IPU BO30YKJICHUU
JIEKTPUYECTBOM, KOTrJa
HACBIIIACTCS DJIEKTPUYECKON
SHeprueil. ITOT UCTOYHMK CBETa
3aKpBIBACTCS B IIUKCEIIA HA
BUAMMOM MOBEpXHOCTU. Kaxablii
IIAKCEJIb COCTOUT U3 TPEX JaMIL:
KpPaCHOTI'O CBETA, 3€JICHOTO CBETA U
cuHero csera. [llmasmennas nanens
MEHSIET HHTEHCUBHOCTB 3THX TPEX
HMCTOYHUKOB CBETA U BBIBOJUT
ITOJIHBIN CIIEKTP LIBETOB.




Plasma Focus

The Plasma Focus is a device which
depends on the pinch effect.
Possible applications include both
fusion and plasma propulsion, as
well as other plasma research. In
essence the plasma focus is
generated by discharge of a current
across the ends of two coaxial
insulated conducting pipes.

IL1a3zmeHHbIl (OKYyC

YCeTpoiCTBO, KOTOPOE 3aBUCHT OT
nuH4-3¢dexra. BosmoxHbIe
MIPUMEHEHMSI BKIIFOYAIOT
TEPMOSIIEPHBIN CUHTE3 U
IJIa3MEHHBIE ABUTATENH, A TAKXKE
JPYTrUe UCCIETOBAHHUS C
HCIIOJIb30BaHNEM IL1a3Mbl. 1o cyTw,
IJIa3MEHHBIN (POKYC reHepupyeTcs
pa3psi0M TOKa Ha KOHIAX JBYX
KOAKCHaJIbHBIX U30JIMPOBAHHBIX
MIPOBOJISIIIUX TPYOOK.

Plasma Frequency

The natural collective oscillation
frequency of a charge species
(electrons, ions, etc.) in a plasma, in
the absence of a magnetic field.

Ilna3meHnHas yacToTa

EcrecTBeHHAst KOJJIEKTHBHAS
4acToTa KoJIEOaHUH 3apsKEHHBIX
YaCTHUIIBI (3JIEKTPOHOB, HOHOB U
T.J.) B IUIa3M€ B OTCYTCTBUE
MarHUTHOTO TIOJISL.

Plasma Oscillations

Class of electrostatic oscillations
which occur at/near the plasma
frequency (see entry) and involve
oscillations in the plasma charge
densities. These modes are also
known as Langmuir oscillations or
Langmuir waves.

KoJseoanusa miasmMel

Bup snekrpocraTnueckux
KoJe0aHui, BO3HUKAIOUINX IIPH
IIJIA3MEHHOW MJIW TIOYTHU IIPU
IJTA3MEHHOW 4acTOTe U
BKJIIOUAIOLIUE KOJIEOaHUs B
MJIOTHOCTH 3apsJia TIa3Mbl. JTU
MO/IbI TAK)KE U3BECTHBI, KaK
JIEHTMIOPOBCKHE KOJIEOAHUs UITH
JIEHTMIOPOBCKHE BOJIHBI.

Plasma Parameter

This parameter appears throughout
plasma physics, though it is perhaps
most readily defined as the number
of particles within the Debye length
of a test particle. Only when the
plasma parameter is large relative
to unity does a material become
fully plasma. The plasma parameter

IL1a3meHHbIH MapamMeTp

OToT napameTp GUrypupyer Bo
Bcell (pmsuke azmel. OH
MpeJCTaBisieT cO00M KOJIMYECTBO
yacTull B paauyce [ledas.
Marepuasl CTaHOBUTBCS IUIA3MOM
TOJIBKO KOI'/Ia 3TOT apaMeTp
HaMHOTO OOJIbIIIE €AUHUIIBI.
IIna3MeHHBIN TapaMeTp TaKke




may equivalently be thought of as
the cube of the ratio of the Debye
length to the interparticle spacing.
The plasma parameter and its
logarithm also appear frequently in
the theory of Coulomb collisions,
and to a good approximation one
can consider the plasma parameter
to be the ratio of the collisional
mean free path to the Debye length.

MO>KHO MIPEJICTaBUTh B BHJIE
OTHOIIEHHS J1e0aeBCKON JITUHBI K
PaCCTOSIHUIO MEX]Ty YaCTHIIAMH,
BO3BEJIEHHOTO B Ky0. [I1ma3MeHHbIi
napameTp M €ro Jorapu(m Takxe
4acTo (PUTYypUPYIOT B TEOPUU
KYJIOHOBCKHX COYAAPEHHUM, U C
XOPOIIUM IPUOTMKEHUEM MOKET
CUMTATHCS OTHOILICHUEM JTUHBI
cBOOOAHOTO IIpodera npu
COyJapeHUH U 1e0aeBCKOM JJIUHBI.

Plasma Physics

The study of the physical
characteristics, properties, and
applications of plasmas. Plasma
physics encompasses the study of
plasmas for industrial use (materials
processing and lighting) through
much of astrophysics (where most
matter is in the plasma state) to
fusion energy research.

dusuka miIa3Mpl

Hayka, usyuatomas pusndeckue
XapaKTepUCTUKH, CBOMCTBA U
o0JacTH MPUMEHEHHUS T11a3MBl.
®du3nKa 1m1asMbl BKIIOYAET B ceOs
M3yUYEHHE TUTa3MBbl JUIs
MIPOMBIIIJICHHOTO HCIIOJIb30BAHHS
(0OpaboTKu MaTepuaioB U
OCBEILIEHU ), ACTPO(PU3NUECKYIO
TUIa3My JI0 TEPMOSIEPHOTO CHHTE3a

Plasma Processing

Any of a wide variety of
technologies in which plasmas are
used to coat, etch, or otherwise
interact (chemically) with materials.
The applications of plasma
processing include: coatings on
packaging, automobiles, and more;
surface decontamination; ion
implantation for hardening of tools
and other materials; microwave
ovens and other radio-frequency
wave sources; etching of silicon
wafers for semiconductor

IInasmennas od0padorka

Jlro6ast M3 MHUPOKOTO CIIEKTpa
TEXHOJIOTHS, B KOTOPOH I1a3ma
UCTIOJIB3YETCS JUIsl HOKPBITHS,
TpaBJIEHUS WU JIFOOOTO IPYroro
(XMMHY€ECKOT0) B3aUMOJICICTBUS C
Matepuanamu. Cpepbl NpUMEHEHUS
I1a3MeHHOM 00paboTKH
BKJTIOYAIOT: TOKPBITHS HA
yIaKOBKaX, aBTOMOOUJISX;
Ne3UH(EKINIO TOBEPXHOCTH;
MOHHYIO UMIUTAHTAIHIO JUIs
YIIPOYHEHHUS HHCTPYMEHTOB U
JIPYrUX MaTepHAIIOB,;




manufacturing (representing over
half of the stages in the
manufacturing of computer chips),
and much more.

MUKPOBOJIHOBBIE M€UU U APYTHE
HMCTOYHHUKHU PAJMOYACTOTHBIX BOJIH;
TpaBJieHWE KPEMHHEBBIX TIIaCTHH
JUTsl IPOU3BO/ICTBA
MOJIYITPOBOTHUKOB (OXBAaThIBAs,
MIPU ATOM, OKOJIO TTOJIOBUHBI
MIPOU3BOJICTBA KOMITBIOTEPHBIX
YUIIOB) U MHOTOE JIPYTOE€.

Plasma Spraying

Use of plasma jets to spray reactive
ions or coating materials onto a
target for materials processing.

Ilna3MeHHOE HANIBLIEHHE
(pacnbliieHuHe)

Hcnonb3oBanue miazmsl IS
HaHECEHUs aKTUBHO
B3aUMOJICICTBYIOIINX C
MaTepuaIoM HOHOB WU
HaIbUICHUS] MAaTEPHAJIOB Ha
MUILIEHb TSI TUTa3MEHHOM
00paboTKH.

Plasma Wave

A disturbance of a plasma away
from equilibrium, involving
oscillations of the plasma's
constituent particles and/or the
electromagnetic field. Plasma
waves can propagate from one
point in the plasma to another
without net motion of the plasma.

Ilna3meHnHas BoJHA

BOSMyHICHI/IC I1IJ1a3MBI, BBIBOJAIIICC
€€ U3 paBHOBECHS, U
COTIPOBOXKAIOIIEECS KOJICOAHUIMU
KOMIIOHCHTOB I1J1Ia3MbI I/I/I/IJII/I
QJICKTPOMArHUTHOT'O ITOJIA.
IIma3smMeHHBIC BOJIHEI MOr'yT
pacrnpoCTPaHIThCA U3 OJJHOU TOYKHU
IJ1a3Mbl B IPYTyI0 6€3 00I11ero
ABUKCHUS 11JIa3MBI.

Plasma Window

A high-pressure discharge
separating vacuum from
atmosphere or low-pressure from
high-pressure chambers without
solid obstructions. It facilitates
transmission of electromagnetic
radiation and of particle beams
from vacuum to atmosphere or low
to high pressure regions. The

Ilna3mMeHHOE OKHO

Pazpsiy o1 BBICOKUM JTaBJIEHUEM,
OTJAEISIOIINNA BAKyyM OT
aTMoc(epbl UITH KaMepHhI C
BBICOKUM JIaBJICHHEM OT Kamep C
HU3KHUM JaBIICHHEM 0e3 TBEPIBIX
npenstcTBuid. OHO crIOCOOCTBYET
nepeaaye MEKTPOMAarHUTHOTO
M3IYYEHUS U IIy4KOB YaCTHII B
aTMocdepy U3 BaKkyyma WU U3




plasma window can also focus the
passing charged particle beams.

PErMOHOB C HU3KHUM JIaBJICHUEM B
pEeruoHsl ¢ BeICOKUM. I1nazmennoe
OKHO TaKKe€ MOXeT (POKYCHUPOBATh
MIPOXOJAIINE IYYKH 3apKEHHBIX
YaCTHIL.

Plasma-aided deposition

The deposition of thin solid films
using plasma techniques. Due to the
high energy of the plasma ions and
electrons, films can be created with
properties that are unachievable by
other means. Often combined with
ion implantation.

OcaskaeHue npu NOMoLH
IJIa3MblI

OcaxxJieHue TOHKUX TBEPIBIX
IJIEHOK C UCIIOIb30BaHUEM
MJIa3MEHHBIX TEXHOJIOTUH.
Bcenenctere BBICOKMX SHEPTUN
HMOHOB U 3JIEKTPOHOB TUIa3Mbl, 3TH
MJIEHKU MOTYT TPHOOpeTaTh
CBOMCTBA, KOTOPbIE€ HEJIOCTHKUMBI
MIPU UCIOJIb30BAHUU JPYTUX
TEXHOJOTUH. HacTo UCHOJIb3yeTcst
BMECTE C HOHHOW UMIUIaHTAlUECH.

Plasma-Plasma Reaction

Also known as thermonuclear
reaction, this is a fusion reaction
which occurs from the collision of
two thermal plasma ions.

Peaknug Tuna miaazMma-mJjiasma

Taxxe n3BeCcTHA, KaK
TepMOSIIEpHAs peaKius, 3Ta
peakuus TEPMOSAEPHOTO CUHTE3A,
BO3HHUKAIOIIAs MPU COYJTapEHUHN
JIBYX TEIMJIOBBIX HOHOB IJIa3MBbl.

Plasmasphere The region of space in the upper IMna3mocdepa VY4acTok KocMoca B BEpXHEH yacTu
reaches of the Earth's low-latitude noHOC(ephl 3eMIIN BHYTPH
ionosphere within the closed 3aKpPBITOTO T€OMArHUTHOTO TIOJISL.
geomagnetic field. Characterized by XapakTepuszyeTcst X0JI0THOH, 10
cold, predominantly hydrogen 0O0JIBIIICH YacTH BOIOPOTHOM
plasma of ionospheric origin. 1a3Moi noHochepHoro

IMPOUCXOKIACHUSA.
Plasmoid An isolated plasma which holds Inazmonn W30mmpoBaHHbIi CTYCTOK IJIa3MBl,

together for a duration much longer
than the collision times for the
constituent particles.

YACPKUBAIOLIUICA OT paclajia 3a
BpeMsi HAMHOTO OOJIbIlIeE, YEM
BpeMsl COyIapeHusi 00pa3yrommx e
YaCTHUIL.

Pressure Driven Instability

Any of a class of

HeycT0ii4YuBOCTH, BHI3BAHHAS

JIro00i1 BU




magnetohydrodynamic instabilities
whose free energy arises from
gradients in the plasma pressure, as
opposed to the current or other
sources.

JABJICHHECM

MarouToruJpo AMHAMHUYCCKUX
HEYCTONYMBOCTEH, CBOOOTHAS
SHEPTUsi KOTOPHIX BO3HUKAET U3
rpaAuCHTOB B JAaBJICHUU IJIa3MBbI, a
HE W3 TOKa WK PYTUX
NCTOYHHUKOB.

Pulsed Power Device

A device capable of delivering
extremely high power (up to 10"
W) to a load for a short amount of
time, typically 10-300 ns. This is
done by accumulating energy over
a long period of time in an energy
storage component (such as a
capacitor bank, a large inductor or a
flywheel) and releasing it in a short
time into a variety of pulse-shaping
circuit elements (such as low
inductance, high voltage capacitors
or high voltage transmission lines)
which deliver the energy to the load
through a low inductance switch.

YcraHoBKa MMIYJIbCHOM
MOLIHOCTH

YcTpoiicTBO, cIOCOOHOE NIEpeaTh
Ha Harpy3Ky IpeieiabHO BBICOKYIO
morHocTh (10 10" W) B Teuenne
KOPOTKOI'O TPOMEXKYTKa BPEMEHH,
0061900 0k0J10 10-300 He. JlanHas
TEXHOJIOTUS OCYILLECTBIISIETCS 3a
C4ET HAKOIUICHHSI DHEPTUU B
XpaHWJIUIIE SHEPTUH (TAKOM Kak
KOHJIEHCAaTOpHas Oarapes,
00JIBIIION MHIYKTOP WIIM MaXOBHK)
B T€UEHHE JUINTEIBHOIO BpEMEHU U
e€ BBICBOOOIKACHUS 32 KOPOTKOE
BpeMsi BO MHOTHE (DOpPMHUPYIOIITHE
HMITYJIbCBI AJIEMEHTHI LIETH (TaKue
KaK MOJIONHyKTUBBIHE
BBICOKOBOJIbTHBIE KOH/IEHCATOPBI
WU BBICOKOBOJIBTHBIE
nepelaTOuHble JJMHUM), KOTOpbIE
JIOBOJUT 3HEPTUIO JI0 HAarpy3Ku
4yepe3 HU3KOMHAYKTUBHBIN
pa3MbIKaTeNb .




Quark-gluon plasma

A state of matter in which quarks
and gluons, the fundamental
constituents of matter, are no longer
confined within the dimensions of
the nucleon, but free to move
around over a volume in which a
high enough temperature and/or
density prevails.

KBapk-rioonnasi miazma

CocrosiHuE BEIECTBa, B KOTOPOM
KBAapKH U I''TFOOHEI,
(byHIaMeHTaIbHBIE COCTABIISIONINE
BEILIECTBA, HE Y/IEPKHUBAIOTCS
BHYTPH HYKJIOHA U MOT'YT CBOOOTHO
JBUTAThCS 110 00BbEMY NPU BBICOKHUX
TeMIepaTypax W/WiH MIOTHOCTH.

Quasilinear Theory

A weakly nonlinear theory of
plasma oscillations which uses
perturbation theory and the random
phase approximation to find the
time-evolution of the plasma state.

KBa3ninHeiinasi reopus

Cnabo HenuHeHHas TEOPHsI
IJIA3MEHHBIX KOJIEOAHHIA,
UCTIOJIB3YIOIast TEOPHUIO
BO3MYILIEHUH U NpUOIMKEHUE
CiydaiiHbeIX (ha3 JUTsl OTpeIeTICHIS
BPEMEHHOM 3BOJIIOILIUN COCTOSHUS
TUTa3MBI

Quasineutral plasma

A plasma in which positive and
negative charges are present in
approximately equal numbers, so
that there are no strong net electric
fields.

KBa3uHeiiTpainbHas miazma

[Tma3ma, B KoTOpOWA
IMOJIOKUTCIIbHBIC 1 OTPHUIATCIIbHBIC
3apsAbl IPUCYTCTBYIOT B
HpI/I6JII/ISI/ITeJILHO OJMHAKOBBIX
KOJIMYECTBAX, U OTCYTCTBYIOT
CHJIbHBIC DJICKTPUYECKUE TOJIS.

R

Radiative Collapse

The current at which radiation
losses in a Z pinch equilibrium
(from bremsstrahlung and line
radiation) are exactly balanced by
the ohmic heating of the Z pinch,
assuming classical (Spitzer-Harm)

PagnanuoHHBIA KOJLJIAIIC

TOK, IIPY KOTOPOM NOTEPU
U3JTy4yeHUs B PaBHOBECUU Z-TIMHYA
(0T TOPMO3HOTO ¥ JINHEHUHOTO
U3ITy4EHUs1) TIOJTHOCTHIO
KOMITEHCUPYIOTCSI OMMUYECKUM
HarpeBoM Z-I1HYa, B




resistivity. Because the resistivity
decreases with temperature, the
heating rate can decrease as the
current increases. If the current
through a Z pinch exceeds the
Pease-Braginskii current, a rapid
collapse of the Z pinch can occur,
and this is known as radiative
collapse.

MIPEANIOJIOKEHUH KIIACCUIECKON
npoBoauMocTtu o Criuruepy.
Bcneacreue Toro, 4ro
IIPOBOJMMOCTB PACTET C
TEMIIEpaTypOi, CKOPOCTh HarpeBa ¢
YBEJIMYEHUEM TOKA MOXKET
yMeHbIINThCs. Ecnu Tok yepes Z-
IIMHY IIpeBbImaeT Tok [1n3a-
bparunckoro, To MOXeT
BO3HUKHYTH OBICTPBIN pacnaj Z-
IMMHYa, U3BECTHBIN KaK
paavalMOHHBINM KOJLIAIC.

radiative condensation instability

Plasmas that cool by radiation may
become unstable to formation of
localized regions of increased
density and lower temperature.
Such radiative condensations are
common in astrophysical and
laboratory plasmas that are
optically thin. A similar instability
appears in granular gases where
particles collide inelastically. Here
it is known as *clustering".

HEYCTOMYHMBOCTH pagHallHOHHOM
KOH/JCHCALUHU

I1a3Ma, OXJIaKJaeMas
U3IIy4YEHUEM, MOXKET CTaTh
HEYCTOWYMBON K 00Opa30BaHHIO
JIOKAJIbHBIX YYAaCTKOB MOBBIIICHHON
IJIOTHOCTH Y IOHHWKEHHOMU
temmeparypsl. [logoOHas
pasraloHHas KOHJIEH AU 4acTo
IIPOUCXOJUT B ONTUYECKH TOHKOM
actpodusmueckor U 1abopaTopHOI
mazme. [loxoskas HeyCTOMYHUBOCTD
BO3HMKAET B IJIOTHBIX Ta3ax, rJe
YaCTHULIbI CTAJIKUBAIOTCSI HEYIIPYTO.
Taxxe n3BECTHO, KaK
KJIaCTEpU3aLIHUsL.

Radio Frequency Heating

Process for heating the plasma by
transferring energy to ions or
electrons using waves generated by
an external oscillator at an
appropriate frequency, and
propagated into the plasma.

PaanouyacToTHblil HarpeB

IIPOLIECC HarpeBa Iia3Mbl IyTeM
nepeaayn SHCPruu HOHam M
AJIEKTPOHAM BOJIHAMH, CO3/IaHHBIMU
BHCIIHUM OCHUJIJIATOPOM Ha
ONPEAEIICHHON YacTOTE, U
pPacipoOCTPaHSIOUINECS B IJIA3MY.

Raman Effect

A phenomenon observed in the

dddexT Pamana

sIBJIEHHME, HA0II0aeEMOE B




scattering of light as it passes
through a transparent medium; the
light undergoes a change in
frequency and a random alteration
in phase due to a change in
rotational or vibrational energy of
the scattering molecules.

pacceuBaroIeMcs CBETE 10 Mepe
TOT0, KaK OH IPOXOJIUT Yepe3
IIPO3PAaYHYIO CPEY; CBET
nmoABCPracTCsa U3MCHCHHUIO I10
4acTOTE U CIIy4alHOMY U3MEHEHHIO
B (paze m3-3a H3MEHEHUS
BpalaTeIbHON U KoJieOaTeIbHOM
SHEPrUM PaCcCEUBAIOLINX MOJIEKYIL.

Resistive Instability

Any of the class of instabilities
which are found using macroscopic
(MHD) equations to model a
plasma with finite conductivity or,
equivalently, nonzero resistivity.
These are distinguished from ideal
instabilities, which appear even in
plasmas with no resistivity. The
addition of resistivity to the
equations breaks the frozen-in flow
law, and consequently resistive
instabilities such as tearing modes
frequently involve magnetic
reconnection and other processes in
which the plasma and field lines are
no longer completely coupled to
one another.

Pe3ucTuBHAs HEYCTOHYHMBOCTD

000 BHJI HEYCTOMUNBOCTEH,
HAXOJWMBIX ITPU TTIOMOTIIN
Makpockonunueckux (MI'J])
YpaBHEHHI Il MOJCTUPOBAHHS
IJ1a3Mbl C KOHEYHOU
MIPOBOJIMMOCTBIO MIJIH HEHYJIEBBIM
conpotusiieHueM. [lobaBienue
COTIPOTHUBJICHUS K YPaBHEHHSIM
HapyIIaeT 3aKOH BMOPOKEHHOCTH
IIOTOKA, U BCJIEJCTBUE 3TOTO
PE3UCTUBHBIE HEYCTOWYHBOCTH,
TaKHe KaK pa3pbIBHAs (THUPHUHT)
MO/1a OOBIYHO BKITFOUAIOT
MarHUTHOE Tepe3aMbIKaHue U
JpyTrHUe MPOLECcCHl, B KOTOPBIX
I1a3Ma M JIMHUM 1oJ1st 0oJiee He
CBSI3aHbI APYT C IPYTOM.

Resistive Magnetohydrodynamics

Also known as non-ideal MHD, this
is the branch of
magnetohydrodynamics in which
the finite resistivity of the plasma is
taken into account.

Pe3ucruBuasn
MArHUTOTHAPOANHAMHKA

TaK)Ke U3BECTHA, KaK HenJealbHas
MarauroruapoguHamuka (MI'D),
3Ta 001aCTh
MarHUTOTMJIpOJUHAMUKY, B
KOTOPO# yUHUTHIBAETCSI KOHEUHAs
IIPOBOJMMOCTb IIa3MBbl.

Reversed Field Pinch (RFP)

The reversed-field pinch, or RFP, is
a toroidal magnetic confinement

IInasMeHHBIH WIHYP € 00pPaTHBIM
noJieM

cXxemMa TOPOUAAIBHOTO MArHUTHOTO
yAepKaHUsl, KOTOpasi MOXKET ObITh




scheme which may be a viable
alternative to the tokamak for
building a fusion reactor. The RFP
is characterized by a magnetic field
mostly generated by the plasma
itself, with toroidal and poloidal
components of comparable
intensities, in contrast with the
Tokamak where most of the field is
toroidal and externally applied.

KOHKYPEHTOCIIOCOOHOM
AIbTEPHATUBOM TOKAMaKaM IIpU
CTPOUTENIBCTBE TEPMOSIEPHBIX
peakTopoB. I1nazMeHHbIl MIHYp ¢
0OpaTHBIM TOJIEM XapaKTEePH3yeTCsI
MarHUTHBIM MOJIEM, CO3aBaEMbIM
IIPEUMYILECTBEHHO CAMOU
IUIa3MOH, ¢ OJIM3KUMH [0 BEIUYNHE
TOPOUJATBHBIMU U
M10JION/1aJIbHBIMU KOMIIOHEHTaMHU, B
OTJIMYME OT TOKaMaka, IJie MoJje B
OCHOBHOM TOPOUJAJILHO U
IIPUJIO’KEHO U3BHE.

Rotational Transform

The rotational transform, iota,
commonly used in stellarators and
other toroidal plasma confinement
systems besides the tokamak, is the
inverse of the Safety Factor, q,
which is most commonly used in
tokamaks.

BpamaTenbHoe npeodpa3oBanue

Y4aCTO UCIOJIb3YeTCs B
cTeuIapaTopax u Apyrux BUAAX
TOPOUAATBHOTO YACPKAHUS
I1J1a3MBbI, ABJIACTCA BEJIMYNHON
oOpaTHOM 3armacy yCTOHYHBOCTH,
KOTOPBII Hanbosee 4acTo
UCIIOJIb3YETCS B TOKAMaKaXx.

S

Safety Factor

The plasma safety factor, q, is
important in toroidal magnetic
confinement geometries, where it
denotes the number of times a
magnetic field line goes around a
torus "“the long way" (toroidally)
for each time around "the short

3anac ycroi4uBoCTH

3anac yCTOMYMBOCTH TJ1a3MBl, (,
SIBJISIETCS] BAKHOU
XapaKTEPUCTUKON B MarHUTHOM
yAEpKaHUH C TOPOUIATBHON
KoHurypanueit nonsi. OH paBeH
KOJIMYECTBY 00X0/I0B JIMHUH
MAarHUTHOTO TOJISI 110 JUTMHHOMY




way" (poloidally). In a tokamak, for
example, the safety factor profile
depends on the plasma current
profile, and q typically ranges from
near unity in the center of the
plasma to 2-8 at the edge. The
safety factor is so named because
larger values are associated with
higher ratios of toroidal field to
plasma current (poloidal field), and
consequently less risk of current-
driven plasma instabilities. The
stability of the toroidal pinch
corresponds to Cruskal-Shafranov
criterion g>1. The safety factor is
the inverse of the rotational
transform, i (iota), and can be
expressed mathematically as q =
rB/RB,,, where r is the local minor
radius, R the major radius, and B
and B, are the toroidal and poloidal
magnetic fields.

MyTH (TOPOUIATBHO) 32 OJIMH
000pOT “II0 KOPOTKOMY ITyTH
(momouaaneHo). B Tokamake,
HalpuMmep, 3arac yCTOM4uBOCTH
3aBUCHUT OT TOKA B TUIa3Me, U
OOBIYHO BapbUPYETCS OT MOYTH
€AVHUIIBI B IIEHTPE IJIa3MBbl J0 2-8
Ha rpaHulle. 3anac ycTOMYMBOCTH
Ha3BaH TaK, IOTOMY 4TO OOJIbIINE
[I0KAa3aTeIN acCCOLMUPYIOTCS C
BBICOKUMH TOKa3aTEIsIMU
OTHOIIEHUS TOPOUJATBHOTO MOJIS K
TOKY B IJ1a3Me (TI0JIOUJAIBHOMY
MOJII0), U, TAKKUM 00pa3oM, C
MEHBIITUM PUCKOM BO3HUKHOBEHUS
IJJA3MEHHBIX HEYCTOMYMBOCTEH,
CBSI3aHHBIX C TOKOM. Y CTOMYUBOCTD
TOPOUIATLHOTO TUHYA
COOTBETCTBYET KPUTEPHIO
Kpyckana [lladpanosa q >1. 3anac
YCTOMYHUBOCTH SIBJISIETCS] OOpaTHBIM
BpamaTeasHOro IpeoOpa3oBaHus, i,
1 MaTEeMaTHYECKUA MOXKET ObITh
npezacTasiieH kak = rBy/RB,, rue
r —Maublid paguyc, R —6onpmmii
panuyc, a B u B, — ToponnansHoe
Y TOJIOUJIAJTbHOE MarHUTHBIE TIOJIA.

Saha-Boltzmann Distribution

Described by the Saha equation,
this is the distribution of ion species
for a plasma in local
thermodynamic equilibrium, which
applies in the (relatively rare) case
where the radiation field is in local

Pacnpenenenue Caxa-
BoabuMana

9TO paCIpECIICHNE HOHOB B
mIa3Me, HaXxoJAIIecs B
JIOKQJIbHOM TEPMOJIMHAMUYECKOM
paBHOBecuu. [Ipumensiercs B
CIIy4asix, KOTJ1a I0JIe U3JIy4CHUS
HAaxOJIUTCA B JIOKAIBHOM




equilibrium with the ions and
electrons.

PaBHOBECHM C HOHAMH U
anekTpoHamMu. ONUCHIBaeTCs
ypaBHeHueM Caxa.

Saint Elmo's Fire

A type of corona discharge
originally named by sailors viewing
the plasma glow from the pointed
mast of a ship. This plasma glow
arises when a high voltage is
applied to a pointed (convex)
object, and the concentration of the
electric field at the point leads to
ionization and the formation of'a
corona discharge.

Oruu CBATOr0 Diabma

Pa3zHOBUIHOCTE KOPOHHOTO
paspsna, MpeCTaBISIONIETO U3
ce0s CBETALIYIOCS TIa3My, 0OBIYHO
HaOJIr01aeMyI0 MOPSIKaMHU Ha
3a0CTPEHHBIX MauTax Kopaoe.
OTO0 CBEUCHHE BO3HUKACT, KOTJa K
320CTPEHHOMY (BBIITYKIOMY)
00BEKTY MPUKIIAIBIBACTCS BHICOKOE
HaNpsDKeHNE, U KOHIIEHTPAIUs
AIIEKTPUYECKOTO TIOJISI Ha OCTpHE
MPUBOAUT K HOHU3AINH U
(hOpMHUPOBAHHUIO KOPOHHOTO
paspsna.

Saturation Current, Electron or
Ton

When a positive electrical potential
is applied to a surface in contact
with a plasma (the “electrode"), the
surface attracts electrons in the
plasma. Above a certain voltage the
electron current is observed to
saturate; this is the electron
saturation current. Similarly, when
a negative potential is applied, the
surface attracts ions, and the
limiting current is the ion saturation
current. The exact values of the
saturation currents depend upon
many factors, including the surface
geometry and sheath effects, the
plasma density, magnetic fields (if
any), and the plasma composition,

Tok HacCbIILIEHUA 3JICKTPOHOB,
Tok HacbIlIEHUSI HOHOB

Korpga x mosepxHocTy,
KOHTAKTUPYIOLIEH C I1a3Mou
(371eKTpOTy) IPUKIIAIBIBACTCS
ITOJIOKUTEIIBHBIN 2JIEKTPUIECKUI
MOTEHIIUAJI, IOBEPXHOCTh HAYNHAET
IIPUBJIEKATh JIEKTPOHBI B IIa3Me.
ITocne noctmxkenus
OTIPEIEIEHHOTO 3HAUYEHUs
HaIpspKEeHUs, Habmoaaercs
HACBIIL[EHUE TOKA AJIEKTPOHOB; 3TO
— TOK HaChIIEHUs HOHOB. []o
TaKOMY K€ IPUHLIUITY, KOTAa K
MTOBEPXHOCTH IPUKIIAJIBIBAECTCS
OTpULATENbHBIN MOTEHIIMAT, OHA
MPUTSTUBAET UOHBI, U IPUJIEIbHBIN
TOK Ha3bIBAIOT TOKOM HAaCBILICHUS
1nOoHOB. KOHKpeTHbIE 3HaUEHUS




but the basic mechanism for the
saturation is that the Debye
shielding of the electrode by the
surrounding plasma prevents distant
ions and electrons from being
affected by the electric field of the
electrode, so that only ions or
electrons drifting into the Debye
Sheath can be collected by the
electrode.

TOKOB HACBHIIIICHHSI 3aBUCST OT
MHOTHX (paKTOpOB, BKJIIOYast
T€OMETPHIO TIOBEPXHOCTH U

3¢ deKTh Ha 00KIIaIKe, TUIOTHOCTh
J1a3Mbl, MATHATHBIE TTOJIS (€CIN
TaKOBBIE UMEIOTCS), U COCTaB
IUIa3MBI, HO 0a30BBLIH MEXaHU3M
HACBIIIEHUS TIPOUCXOUT
cJIeIyIoIuMM 00pa3om: 1edaeBcKoe
SKpaHUPOBAHUE AIEKTPOIA
OKpY’KaloILIEH ero Mmia3Moi He JaéT
yIaJeHHBIM HOHAM H JJICKTPOHAM
0Ka3aThCs O] BIUSHHEM
AIIEKTPUYECKOTO TOJIS AIEKTPO/Ia,
U, TaKUM 00pa3oMm, JIEKTPOJIOM
MOTYT OBITH COOpPAHBI TOJILKO HOHBI
WM SIIEKTPOHBI Apeiidyromme B
ne0aeBCKUI CIION.

Sawtooth

When a tokamak runs with enough
current to achieve a safety factor q
<1 on the magnetic axis, the
plasma parameters (n, T, B) are
often observed to oscillate with a
““sawtooth" waveform, with long
steady increases followed by
sudden short decreases, known as
sawtooth crashes. Similar
phenomena are seen in some other
toroidal magnetic confinement
systems. The oscillation is localized
to a region roughly within the q =1
magnetic flux surface, and arises
from internal

IMunoodpa3znas Ocuunorpamma

Korza Tokamak pabotaer npu Toke,
JOCTaTOYHOM JUIS JOCTIKEHHS
3arnaca ycronuuBodty q < | Ha
MarduTHOHM OCH, MOKHO HaOJIIO1aTh
KojebaHue mapaMeTpoB I1a3Mbl (1,
T, B) nunoo6pasHoit hopmsl, ¢
JOJTUMH MTOCTOSTHHBIM
HapacTaHUEM, 32 KOTOPBIM CIIETyeT
pe3Kue maaeHns, Ha3bIBaeMble
MUI000pa3HBIMU COOSIMHU.
[TotoOHBIE SBICHUS MOXKHO
HaOJI0/1aTh B HEKOTOPBIX JPYTUX
crcTeMax ¢ TOPOUIATBHBIM
MarHUTHBIM yaepkanueMm. [lanHoe
Kosie0aHre BO3HHKAET B 00JIACTH,




magnetohydrodynamic effects.
Plasma confinement is degraded
within the sawtooth region.
Empirically it is found that the
interval between sawteeth increases
when a sufficient number of
superthermal ions are present, but
in that case the subsequent
sawtooth amplitude is
correspondingly increased.

HaXOJAIIeHCs BHYTPU MOBEPXHOCTH
MAarHuTHOTO NOTOKa ¢ q = 1, u
BBI3BIBAETCS] BHYTPEHHUMU
MarHATOTHIPOAMHAMUYECKUMHU

s dekramu. B mpenenax
MUII000pa3Hoi 00JacTh yaep:kaHue
IJ1a3Mbl CHUKAETCS. DMIIMPUUYECKH
JI0Ka3aHO, YTO UHTEPBAI MEXKTY
3yObsSIMU TIHJTBI YBETHUMBAETCH,
KOTI'/Ia IPUCYTCTBYET 10CTATOYHOE
KOJIMYECTBO CBEPXTEIIIOBBIX
HOHOB, HO B 3TOM Clly4ae
aMIUTUTY/Ia TTOCJIEIYIOIETO 3y0a
COOTBETCTBEHHO YBEJIMYUBACTCS.

Scientific Breakeven

This is one of the major
performance measurements in
fusion energy research. In steady-
state magnetic confinement fusion,
scientific breakeven means that the
fusion power produced in a plasma
matches the external heating power
applied to the plasma to sustain it.
This concept can be extended to
inherently pulsed fusion
approaches, such as inertial
confinement fusion, in which case
scientific breakeven can be said to
occur when the fusion energy
produced in the plasma matches the
heating energy that was applied to
the plasma. The heating power and
energy are only what is actually
applied to the plasma; conversion

HayuHnasi ocymecTBUMOCTH
(0e3y0OBLITOYHOCTD)

OnHo U3 BaXHEUIINX MMapaMeTpoB
JOCTH>KMUMOCTHU YIIPABIISIEMOTO
TEpPMOSIIEPHOTO CUHTE3A. B
CTaIlMOHAPHOM TE€PMOSICPHOM
CHUHTE3€ C MAarHUTHBIM
yAepKaHUEM, OCYIIIECTBUMOCTD
03HAYaeT, YTO TepMOsiIepHast
MOIIHOCTb, BIpAOOTaHHAS B
I1a3Me, COOTBETCTBYET MOITHOCTH
BHEIIIHETO HarpeBa, MpUIOKEHHON
K TUTa3Me IS €€ MO IIEPKAHUS.
JlaHHasi KOHLIETIIINS MOXKET OBITh
paciupena BIUIOTh JI0 MOX00B
HUMITYJIbCHOTO TEPMOSIIEPHOTO
CUHTE3a, TAKUX KaK WHEPIIMOHHBIN
TEPMOSIJIEPHBIA CUHTE3, B KOTOPOM
0€3yOBITOYHOCTH MOKET
BO3HHUKATh, KOT/Ia TEPMOsIJIEpHAs
SHEPTrHUsl, BRIpaOOTAaHHAS B TUIa3Me,




losses are typically neglected.

COBMAJAET C DHEPIrUEi HArpeBa,
IIPUJIOKEHHOM K IIJIa3Me.
MOIIHOCTh U 3HEPTUs HATPEBa —
9TO BCE, YTO OOBIYHO
MPUKJIAABIBAETCA K IJIa3ME; TOTEPU
py npeoOpa3oBaHUU OOBIYHO HE
YUYUTHIBAIOTCSI.

Scrape-Off Layer (SOL)

The outer layer of a magnetically
confined plasma, where the field
lines come in contact with a
material surface (such as a divertor
or limiter). Parallel transport of the
edge plasma along the field lines to
the limiting surface "“scrapes oft"
the plasma's outer layer (typically
about 2 cm), thereby defining the
plasma's outer limit.

Ckpen-cioii

Bremnuii cinoii MarHuTHO
yIIepKUBAEMOH TUTA3MBI, T JTUHUN
TOJISl BCTYIMAIOT B KOHTAKT C
MMOBEPXHOCTHIO MaTepHaiia (Takoro
KaK JJMBEPTOP WJIIH JIUMHTED).
[TapamenpHbIN IEPEHOC
FPaHUYHOM IJIa3Mbl BAOJIb JIMHUI
MOJISL Ha JIMMUTHPYIOLTYIO
MMOBEPXHOCTH “‘00aupaet” (OT. aHTIL.
scrape off) BHeTHU CII0# 11a3MBbI
(0OBIUHO 0KOJIO 2 CM), OTIpeAess,
TakUM 00pa3oM, BHEIIHIOO
T'paHMILy MJIa3MBl.

Screw Pinch

A variant on the theta pinch, in
which axial currents (as ina z
pinch, but less intense) produce a
poloidal magnetic field (in addition
to the usual longitudinal field), thus
making a corkscrew field
configuration.

IITonopoo6pa3Hblii NUHY

PazHOBUIHOCTD TeTa-NIMHYA, B
KOTOPOM OCEBbIE TOKH (KaK U B Z-
MUHYE, HO MEHEe MHTEHCHBHBIC)
MOPOXKAAIOT NOJOUAATHHOE
MarHuTHOE 1oJje (B J00aBOK K
0OBIYHOMY TIPOJIOTLHOMY TOJIIO),
co3zaBasi, TaKUM 00pazom,
ITOIOPOOOPa3HYI0 KOHPUTYpALIUIO
OIS

Secondary Electron Emission

The ejection of an electron from a
solid or liquid by the impact of an
incident (typically energetic)

particle, such as an electron or ion.

BTOpI/I‘lHaH IMHUCCHA IJIEKTPOHOB

Br10poc anekTpoHa u3 TBEPIOTO
TeJa WU )KUJKOCTH BCIIEACTBHE
BO3/ICUCTBUS Nagaromieit (00ObIYHO
SHEPreTUYECKOMN ) YaCTHUIIbl, TAKOU




The secondary yield is ratio of
ejected electrons to incident
particles of a given type. The
details of secondary electron
emission depend upon many
factors, including the incident
particle species, energy, and angle
of incidence, and various material
properties of the solid or liquid
target. Secondary electron emission
is essential to the operation of
electron multipliers and
photomultipliers. It is also of high
importance in situations where a
plasma or particle beam is in
contact with the solid or liquid.
Secondary electron emission is also
applied in surface science, materials
science, and condensed matter
physics for characterizing the target
solid. A related process is
sputtering, in which ions, atoms, or
molecules are ejected from the solid
or liquid.

KaK 3JIEKTPOH WJIM UOH.
Koadurment BropuaHoit
3NEKTPOHHOW 3MUCCUH
MpeACTaBIsIET COO0M OTHOIIIEHUE
BTOPUYHBIX 3JIEKTPOHOB K
KOJIMYECTBY MaJaroINX YacTULL
OIPENEIIEHHOTO THUIIA.
OcoOeHHOCTH BTOPHYHON SMUCCHH
AJIEKTPOHOB 3aBUCAT OT MHOTHX
(axTOpOB, BKITIOYAs
Pa3HOBUAHOCTH MAJJAIONINX YaCTHUII,
UX SHEPTUIO U yroJl NaJeHus, a
TaKKe pa3JIMuHbIE CBOMCTBA
TBEPAOTEIBHON WM KUIKON
MuuieHu. Bropuunas smuccust
3JIEKTPOHOB OYE€Hb BayKHA MPU
paboTe AIEeKTPOHHBIX
YMHOKHUTENEH U
dboToymHoxuTeneid. OHa Takxke
KpaiiHe Ba)kKHa B CUTYallUsX, Te
I1a3Ma Wid My40K YacTHI]
HaXOJATCSI B KOHTAKTE C TBEP/IBIM
TEJIOM WJIM KUAKOCThIO. BropuuHnas
AMUCCHS DJIEKTPOHOB TaKXKe
IIPUMEHSIETCS B U3YUYEHUU
MIOBEPXHOCTEN, MaTepUAIOBEICHUH
1 (pU3UKE KOHJICHCUPOBAHHBIX CPE]
JUIS ONTMCaHMsI TBEPABIX TEI.
[Toxoxwuii mpouecc Ha3pIBACTCS
pacnbuieHueM. [Ipu pacnpuieHnn
MOHBI aTOMBI UJIU MOJIEKYJIbI
BBIOpACBIBAIOTCS U3 TBEPJOTO TENA
VI KUJKOCTH.




Separatrix In a tokamak with a divertor (and in Cenapatpuca B Tokxamake ¢ auBepTopom (U B

some other plasma configurations), HEKOTOPBIX APYTHX

the last closed flux surface is KOH(UTYpaIHsX IIa3Mbl)

formed not by inserting an object MOCJICTHSS 3aMKHYTas

(limiter) but by manipulating the MOBEPXHOCTH (hOPMHUPYETCS HE

magnetic field, so that some field MOCPE/ICTBOM BBEJICHUS OOBEKTa

lines are split off into the divertor (mumuTepa), a mpu

rather than simply traveling around MaHUITYJTUPOBAHUY MarHUTHBIM

the central plasma. The boundary MOJIEM TaK, YTO HEKOTOPhIC IMHUU

between the two types of field lines TI0JIS1 HATIPABJISIOTCS B TUBEPTOP, a

is called the separatrix, and defines HE JIBUXKYTCS BOKPYT LIEHTPAIbHOM

the last closed flux surface in these ra3Mel. ['paHna MexIy 1ByMs

configurations. TUTIAMU JIMHUN TIOJIsI HAa3bIBACTCS
cerapaTpucoil U onpeaenseT
MOCJIE/IHIOK 3aMKHYTYIO
MOBEPXHOCTH B MMOIOOHBIX
KOH(UTypanusx.

Sheared Fields HIuposbie noJst B ¢usuke mra3mel, 370 TEpMUH
As used in plasma physics, this 03HAYaeT MarHUTHBIC MTOJIS, Y
refers to magnetic fields having a KOTOPBIX BpalaTeabHOe
rotational transform (or, npeobpa3oBaHue (UK
alternatively, safety factor) that Kod(duImeHT 6e30MacHOCTH)
changes with radius. HU3MCHSICTCS B 3aBHCHMOCTH OT

paamyca.
Shock Tube A gas-filled tube used in plasma Yaapuasi Tpy6a Tpy0Oa, HanoTHEHHAs Ta30M,

physics to quickly ionize a gas. A
capacitor bank charged to a high
voltage is discharged into the gas at
one tube end to ionize and heat the
gas, producing a shock wave that
may be studied as it travels down
the tube.

IpUMeHsieMast B PU3UKE I1a3Mbl
JUTst OBICTPOM MOHU3AIINY Ta3a.
barapes konzneHcaTopos,
3apsKEHHast 10 BBICOKOTO
HaNpPSDKEHUS, Pa3psKaeTcsl B ras Ha
OJIHOM KOHIIE TPYOBI AJIst
MOHM3AIMM U HarpeBa rasa, 4yro
CO31a€T yIapHYIO BOJIHY, KOTOPYIO




MOKHO U3y4aTh IO MCPEC TOro, Kak
OHa PacHpOCTPaHETCS BIOJIb IO
TpyoOe.

Shock Wave

A wave produced in any medium
(plasma, gas, liquid or solid) as a
result of a sudden violent
disturbance. To produce a shock
wave in a given region, the
disturbance must take place in a
shorter time than the time required
for sound waves to traverse the
region.

Ynapuasi BosiHa

Bosnna, co3gannas B 1100011 cpene
(ny1a3mMeHHoH, ra3000pa3HoH,
KUJKOW UM TBEPAOTEIBHOMN) B
pe3yabTaTe BHE3AITHOTO MOIIHOIO
BO3MYyILleHUs. YTOOBI ynapHas
BOJIHA MOSIBUJIACh Ha
OTIpE/IeIEHHOM y4YacTKe,
BO3MYIIEHUE JOJIKHO IIPOU30UTH
3a 6oJiee KOPOTKOE BpeMs, UeM
BpeMsi, Tpedyroleecs JIst
MIPEO0I0JIEHUS ITOTO y4acTKa
3BYKOBOM BOJIHE

Solar Corona

The solar corona is a very hot,
relatively low density plasma
forming the outer layer of the Sun's
atmosphere. Coronal temperatures
are typically on the order of 1
million K, and densities on the
order of 10°-10'° particles per cubic
centimeter. The corona is much
hotter than the underlying
chromosphere and photosphere
layers.

CoJsiHeyHast KOpOHA

ConHeyHasi KOpOHA — 3TO OYEHb
ropsiuasi, OTHOCHTEIBHO
HU3KOIUIOTHAS TUIa3Ma,
oOpa3yroias BHEITHUH IO
armocdeps! Conana. Temneparypa
KOPOHBI OOBIYHO HAXOIUTCS B
npeaenax 1 muH K, a minorHoctu —
10%-10"" wacTu Ha KyGHUecKuit
cantuMetrp. Kopona HaMHOTO
ropsiuee HaxXOISIIUXCS O] Hel
cioeB xpomochepsl U poTochepsl.

Solar Filament

A solar surface structure visible in
H,, light as a dark (absorption)
filamentary feature.

CoJiHeYHO€E BOJIOKHO

CTpyKTypa COTHEYHOM
IMMOBCPXHOCTHU, BUAUMAA B Ha
CBCTC, KaK TEMHasI BOJIOKOHHAas

CTPYKTypa.

Solar Flare

A rapid brightening in localized
regions on the Sun's photosphere
that is usually observed in the

CoJyHeuHAas BCOBIIIKA

BricTpoe yBennueHue IpKoCTH B
OTPaHUYEHHBIX 00JIACTIX
dotochepst ConHITa, KOTOPOE




ultraviolet and X-ray ranges of the
spectrum, and is often accompanied
by gamma ray and radio bursts.
Solar flares can form in a few
minutes and last from tens of
minutes to several hours in long-
duration events. Flares also produce
fast particles in the solar wind,
which arrive at Earth over the days
following the flare. The energy
dumped into the earth's
magnetosphere and ionosphere
from flares is a major cause of
space weather.

00OBIYHO MOXHO HaONIOIATh B
YIBTPaPHOIETOBOM U
PEHTI€HOBCKOM CIIEKTpPax, ¥ 4acTo
COIPOBOYXKAOIIIEECS FaMMa-
JTy4aMUu ¥ paJIiOBCILIECKAMH.
CoJtHe4HbIE BCIBIIIKH MOTYT
(hopMHPOBATHCS 32 HECKOJIBKO
MUHYT U JUTUTHCS OT JIECSITKOB
MUHYT JI0 HECKOJIbKHUX YacoB.
Bcenpimky Taxke mpou3BOIST
OBICTpBIE YACTHIIBI B COJTHEYHOM
BETpe, KOTOpbIE MPUOBIBAIOT HA
3emiIto B T€UEHHUE JHEH nocie
BCIIBIIIKU. DHEPIHUsl, liepeiaBaeMas
B MarHutochepy u HoHochepy
3eMJIM OT BCTIBIIIEK, SIBIISICTCS
OCHOBHOW IPUYUHON KOCMUYECKOMN
TIOTOJTBL.

Solar prominence

A large structure visible off the
solar limb, extending into the
chromosphere or the corona, having
a typical density much higher than
and temperatures much colder than
the ambient corona.

IIporybepanen

bospmas crpykrypa, Bugumas
BOM3M kpas CorHIa,
MIPOCTHUPAIOIIASICS B XpoMOChepy
WM KOPOHY, U UMEIoIIasi 00bIYHO
IIJIOTHOCTh HAMHOT'O 60J'II>HIYIO u
TEMIIEPATYPy HAMHOTO MEHBIIYIO,
YeM OKpY’Kalolias KOpoHa.

Solar wind

A predominantly hydrogen plasma
with embedded magnetic fields
which blows out of the solar corona
above escape velocity, and fills the
heliosphere. The solar wind
velocities are on the order of 100-
1000 km/s. The solar wind's density
is typically on the order of 10

CoJsHeuHBbII BeTep

[IpeuMyiiecTBEHHO BOIOPOIHAS
I1J1a3Ma ¢ BMOPOXKEHHBIM B HEE
MarivTHBIM I1OJIEM, KOTOpas
BBIIYBACTCA U3 COJTHEYHOM KOPOHBI
Ha CKOPOCTH BbILIC, YCM BTOPAA
KOCMMYECKasi CKOPOCTb, U
HanoJiHseT rearochepy. CkopocTb
COJIHEYHOI'0 BETpa HAXOJUTCS B




particles per cubic centimeter, and
its temperature is on the order of
100,000 K as it crosses earth's orbit.

npenenax 100-1000 km/c.
[[;TIOTHOCTH COJTHEYHOTO BETpa
00bryHO paBHa 10 yactuil Ha
KyOW4ecKuii CaHTUMETP, a €ro
TEeMIIepaTypa HaXOAUTCS B
npenenax 100 000 K na opbute
3emuin.

Soliton Solitons, or solitary waves, are CoJsutoH COJIMTOHBL, WJIM OMHOYHEIE BOJIHEI
stable, shape-preserving and — 3TO CTaOWIIbHBIC, HE MEHSIOIINE
localized solutions of nonlinear (dbopMy U TOKATN30BaHHbIE
classical field equations, where the peleHus] HeTMHEHHOTO
nonlinearity opposes the natural KITACCHYECKHUX ypaBHEHUH TOJIS,
tendency of the solution to disperse. JUTSE KOTOPBIX HETMHEHHOCTh
IIPOTUBOCTOUT €CTECTBEHHOMU
TCHACHI WA PCIICHUA K
pacIUIBIBAHUIO.
Space Charge In a plasma, a net charge which is O0beMHBII 3apsg CyMmMmapHbIii 3apsi,

distributed through some volume. pacripenieniéHHbIN Yyepes

Most plasma are electrically neutral OTIpeICIEHHBIN 00BEM.

or at least quasineutral, because any BonbImmHCTBO Mm1a3M HEHTPATBEHO

charge usually creates electric fields WJIH, XOTs OBbl, KBa3HHEUTPAIBHO,

which rapidly move surplus charge MMOTOMY YTO JIFOOOH 3apsii 0OBITHO

out of the plasma. However, in CO3/1aET AMEKTPHUUECKHE OIS,

some applications one wishes to KOTOpPBIE OBICTPO YAAJISIOT

apply external electric fields to the M30BITOYHBIN 3apsi/T U3 TIa3MBl.

plasma, and a net space charge can OnHako, B HEKOTOPBIX

be produced as a result. MPUIIOKEHHUAX K IUIa3Me
MPUKJIAABIBAOTCSA BHCITHUC
ANEKTPUUECKHE TIOJISI U B
pe3ysibTare MOKET 00pa30BaThCs
CyMMapHBbIii 00BEMHBIH 3apsi.

Space Potential Also known as the plasma potential, | IpocTpaHcTBeHHBII MOTeHOHAN | DIEKTPUUECKUI TOTEHINAT BHYTPU

this refers to the electric potential

(moTeHuMAaJ MJI1a3Mbl)

IJI1a3MbI B OTCYTCTBUHU KaKUX-JIH00




within a plasma in the absence of
any probes. The space potential is
typically more or less uniform
outside of plasma sheath regions.
The space potential differs from the
floating potential, which is the
potential measured at a probe
placed inside the plasma.

30H110B. IIpocTpaHCTBEHHBIN
MOTEHIMAa OOBIYHO OoJIee W
MEeHee OJHOPOJICH BHE 00JIaCTH
BHEIIIHETO CJIOS TIa3MBl.
[IpocTpaHCTBEHHBIN MOTEHIMAI
OTJINYAETCA OT IJIaBaIOIIETO
MOTEHIMaja, KOTOPBIM U3MEPSIETCS
MIPU TIOMOIIX 30H/IOB,
MMOMENIEHHBIX B IJIA3MY.

Space weather

The state of the geoplasma space
(the ionosphere and the
magnetosphere) surrounding the
Earth's neutral atmosphere. Space
weather conditions are determined
by the solar wind and can show
disturbances (e.g., geomagnetic
substorms and storms). Under
disturbed space weather conditions,
satellite-based and ground-based
technological systems such as
communications networks and
electric power grids can be
disrupted.

KocMuueckast moroaga

CocTosHME TeoIIa3Mbl KOCMOCa
(noHOC(hepbl 1 MarHUTOC(EPHI),
OKpYXKaroIlel HEUTPAIbHYIO
atMocdepy 3emuu. [loronHsie
YCIIOBHSI B KOCMOCE OTNIPEIEIISIOTCS
COJTHEYHBIM BETPOM U MOTYT
MOKa3bIBATh BO3MYILEHUS (KaK
HanpuMep, FreoMarHuTHble cyo0ypH
u 6ypu). I1pu Bo3My1ieHun
KOCMHYECKUX TOTOTHBIX YCIOBHUN
CITYTHUKOBBIE U Ha3€MHBbIE
TEXHOJIOTUYECKHE CHCTEMBI, TAKHE
KaK CUCTEeMa CBSI3U U
AIIEKTPOIHEPTETUIECKUE CHCTEMBI
MOTYT J1aBaTh COOMU.

Spherical Tokamak This is a magnetic confinement Coepnuecknii Tokamak VYcTaHOBKa C MAarHUTHBIM
device based on the tokamak design ylep>kaHHueM, OCHOBaHHasl Ha
in which the center of the torus is TOKaMake, B KOTOPO# LIEeHTp Topa
narrowed down as much as MaKCUMAaJIbHO 3ay>KeH, YTO
possible, thereby bringing the MaKCUMAJLHO MPHOIIKAET MBI
minor radius as close as possible to paanyc K O0JIBIIOMY PaTUyCy.
the major radius.

Spheromak A compact toroidal magnetic Coepomax KomnakTHas ToponaagbHas 1ma3ma

confinement plasma with

C MAarHuTHBIM YACPKAHUCM CO




comparable toroidal and poloidal
magnetic field strengths. The
spheromak's plasma is roughly
spherical and is usually surrounded
by a close-fitting conducting shell
or cage. Unlike the tokamak,
stellarator, and spherical tokamak
configurations, in the spheromak
there are no toroidal field coils
“linking" the plasma through the
central plasma axis. Both the
poloidal and toroidal magnetic
fields are mainly generated by
internal plasma currents, with some
external force supplied by poloidal
field coils outside the separatrix.
The resulting configuration is
approximately a force-free
magnetic field.

CPaBHUMBIMHU TI0 CHJIE
TOPOUJATBLHBIM U TIOJIOWIATHHBIM
nossimu. [Tma3zma B chepomaxe
MpUOIN3UTENBHO ChepruyHa U
0OBIYHO OKpYXKEeHa 0bJeraronen
MIPOBOAIIEH dKPAHUPYIOIIEH
o0omnoukoif. B oTinume ot
TOKaMaka, CTeJuiaparopa u
chepuyecKkoro ToKamaka, B
chepoMake HET KaTyIIeK
TOPOMIAIBHOTO TOJIS,
COCIMHSAIONINX TIIa3My Yepe3
LEHTPAIbHYIO OCh. [lononaanbHOE
¥ TOPOUIATHHOE MarHUTHBIE TIOJIS
1o OoJibLIEH cTeneHn
TeHEPUPYIOTCSI BHYTPEHHUMU
TOKaMH B IUIa3Me, C HeOOIBIINM
y4aCTHEM BHEIIHEN CHUJIbI,
MIOICPKUBAEMOM KaTyIIKaMU
MOJIOUATTFHOTO TIOJISI CHAPYXKHU
cenaparpuchl. [lonyyaemas
KOH(UTypanus mpeacTaBiseT
co0oi mpUOIU3UTETHHO
0ecCHIIOBO€ MarHUTHOE T0JIe

Sputtering The ejection of one or more ions, Pacnblienue Bri6poc ogHOTO Mt 60JIBIIIETO
atoms or molecules from a solid or KOJINYECTBA HOHOB, AaTOMOB HJIH
liquid by the impact of an ion or MOJIEKYJT U3 TBEPJOTO TeNa UITN
atom. The efficiency of this process KUJKOCTU TIPHU BO3JICHCTBUHM HOHA
increases with the mass of the i atoMa. DPPEeKTUBHOCTD ITOTO
impacting particle. poIiecca Bo3pacTaeT ¢ Maccoi

BO3/ICHCTBYIOIIEH YaCTULIBI.
Stabilized Pinch A class of toroidal magnetic CTa0WIM3upOBaHHbIH MUHY PazHOBUIHOCTH TOPOUAATHHOM

confinement plasmas which

IJ1a3Mbl C MarHUTHBIM




stabilize the toroidal pinch
configuration by adding a toroidal
magnetic field and close-fitting
conducting shell to stabilize
magnetohydrodynamic instabilities.

yIepKaHueM, KoTopast
CTaOMIM3UPYET KOH(PUTYPAIHIO C
TOPOUJIAIbHBIM ITHHYEM ITyTEM
N00aBJICHHS TOPOUIATHLHOTO
MarHUTHOTO TOJIS U oOJieraromen
MIPOBOIAIICH 000IOUKH JIst
MOJIaBJICHHS
MarHUTOTHIPOIMHAMUIECKUAX
HEYCTOMYMBOCTEH.

3Bé31HbIN BeTep

[Ina3ma (0OBIYHO coCTOSIIAS TT0
00JIbIIIOMY CUETY U3 TPOTOHOB U
AJIEKTPOHOB), TEKYIIIast U3 3BE3/IbI U
HMEIoIIas, TM00 He UMeIoIas
MarHUTHBIX MOJIEH.

Stellar Wind The Plasma (typically comprised
mostly of protons and electrons)
flowing outwardly from a star, with
or without magnetic fields.

Stellarator The stellarator is a class of SO

devices for magnetic confinement
of plasmas with closed
configuration, Stellarators can have
a toroidal geometry, but retain the
notion that the stabilizing poloidal
field is supplied by external field
coils, in contrast to the tokamak
where a plasma current produces
the stabilizing field. The stellarator
is widely considered at present to
be the most serious alternative to
the tokamak for magnetic
confinement fusion. Since the
concept is inherently steady state, it
would not have the tokamak's
problems with thermal and
mechanical cycling, or current
drive.

Crennaparop

Pa3HOBUIHOCTH 3aMKHYTBIX
KOH(UTypaIuii i1 MarHUTHOTO
yIepKaHUs TJ1a3MBbl.
CremnapaTopbl UMEIOT
TOPOHJIANIbHYIO TEOMETPHIO, HO
peann3yoT UACK0 O TOM, YTO
CTaOMIM3UPYIOIIee MOJOUTATHHOE
T0JIE TOIJICPKUBACTCS KaTYIIKaMu
BHEIITHETO TOJIsI, B OTJMYHE OT
TOKaMaka, TJie CTabuIu3upyromiee
roJie co3/1a€T TOK B miasme. Ha
JTAHHBI MOMEHT YacTO CUUTAETCS,
YTO CTEJUIAPATOP SIBIISETCS
HauOoJiee cepbE3HOM
aJIbTEPHATHBON TOKAMaKy JJIst
TEPMOSICPHOTO CHHTE3a C
MArHUTHBIM YACP)KaHUEM.
[TockonpKy KOHLIENIIINSA
M0JIpa3yMeBaeT CTallMOHAPHOCTh




YCTaHOBKH, OHa HE UMeeT NpooIemM
TOKaMaKa ¢ TepMHYECKUM H
MCXaHNUYCCKUM HUKIUPOBAHUEM
HJIM THUIUUPOBAHNWEM TOKA.

Strongly Coupled Plasma

A collection of charged particles
whose inter-particle Coulomb
potential energy exceeds the
particle thermal energy. Unlike the
more common weakly-coupled
plasma, which is gas-like, a
strongly-coupled plasma behaves
like a liquid or crystal, and is
sometimes termed a "Coulomb
lattice" or "Wigner lattice."

CuibHOCBA3aHHAS IJIa3Ma

CkorneHue 3apsyKeHHbIX YacTHL, Y
KOTOPBIX NOTEHIMAIbHAS SHEPTUs
KYJIOHOBCKHX COYAAPEHUN MEXKIY
HUMU IPEBBIIIAET TEIUIOBYIO
SHEPruio yacTulpl. B oTimune ot
OOBIYHOM CJ1a00CBSI3aHHOM IIa3MBI,
CTPYKTypa KOTOPOM IIOX0Ka Ha ras,
CHJIBHOCBSI3aHHAsI IJ1a3Ma
MIPOSIBJIIET CBOMCTBA KUAKOCTU
WM KpUCTaJlJIa, U HHOT 1A
HasbIBaeTcs KyllOHOBCKOM nin
BuraepoBckoi peneTkon.

sunspot cycle

The 11 year period of variation of
the number of sunspots which is
related to the Sun’s 22 year
magnetic cycle. The number of
sunspots varies, from none near the
time of minimum activity, to
hundreds near the time of
maximum activity.

HHK.TI COJTHCYHBIX IIAATCH

OnuHHAAIATHUICTHUHN TIEPUOJT
U3MEHEHUS KOJTMYECTBA COJTHEUHBIX
IIST€H, OTHOCSIITUICS K
COJIHEYHOMY 22-JIETHEMY
MarHuTHOMY LUKIy. KonnuecTBo
COJIHEYHBIX ISITEH BapbUPYETCA OT
HYJIS, BO BpeMsI MUHUMaJIbHOM
AKTUBHOCTH, JI0 COTEH BO BpEMS
MaKCUMaJIbHOW aKTUBHOCTH.

Sunspots

Sunspots are magnetic regions
roughly the same diameter as the
Earth which appear as dark spots on
the surface of the Sun and can last
anywhere from a few days to
several weeks, in the case of the
larger ones.

CoJyHeyHbIE NATHA

ConHeuHbl€ MATHA NPEACTABIISAIOT
cO0Oi MarHUTHBIE YYaCTKU C
JMaMETPOM YCJIOBHO PaBHBIM
TaMeTpy 3eMIIH, KOTOPhIE
BBITJISIAT KaK TEMHBIE NISITHA HA
noBepxHocT CoJHIIA U MOTYT
CYILIECTBOBATh OT HECKOJIbKUX JHEN
JI0 HECKOJIBKUX HEJIEIIb B CIy4ae




OO0JIBIIINX pa3MEpOB.

Superthermal Electron, Ion, or
Particle

Many plasmas may be viewed as
consisting of one or more bulk
fluids in approximate thermal
equilibrium, plus various non-
thermal components, such as
resonantly accelerated particles or
particles injected from an outside
source. When particles in some
non-thermal component have
higher characteristic energies than
those in the thermal bulk plasma,
the particles are said to be
superthermal. For example, in
intense laser-plasma interactions, a
laser impinging on a near-solid-
density target can produce
superthermal electrons via the
ponderomotive force, as well as a
thermal blow-off plasma.

BricokoTeMepaTypHBbIii, HOH,
BBICOKOTEMIIEPATYPHBIH
3JIEKTPOH,
BBICOKOTEMIIEPATypPHasi 4YaCTHILA

MHorue miazMbl MOXHO
paccMaTpuBaTh Kak COCTOSIIIHNE U3
OJTHOM MM 00JIee JKUJIKOCTEH B
MPUOJIIU3UTETHLHOM TEIIOBOM
PaBHOBECHH, a TAKXKE PA3IMUHBIX
HETEIJIOBBIX KOMIIOHEHTOB, TAKUX
KaK Pe30HAHCHO YCKOPEHHBIX
YaCTHI] WM YaCTHUIL
WHXXEKTUPYEMBIX U3 BHEITHETO
ucroynuka. Korga yactuisl B
HEKOTOPOM HETEIUIOBOMN
KOMIIOHEHTHI UMEIOT 0oJiee
BBICOKHE XapaKTEPHbIEC SHEPTUH,
yeM B TEIJIOBOH 00BLEMHOM IIIa3Me,
YaCTHIIbI, KAK TOBOPAT,
Haareruiossle. Harpumep, B
WHTEHCHUBHBIX JIa3€PHO-
MJIa3MEHHBIX B3aUMOJICUCTBUSX,
JIa3€pHBIN JTyY, TONAJAOIIETO HA
MHUILIEHb C IJIOTHOCTHIO TIOUYTH
PaBHOM IJIOTHOCTU TBEPJIOTO TeJa
MOXET MPOU3BOJUTD C MMOMIIIBIO
ITOHJIEPOMOTOPHOM CHIIBI
HAJITETUIOBBIE JIEKTPOHBI, a TAKXKe
TEIUIOBYIO (DaKENbHYIO IJIa3My.

Sweet-Parker Model

A theory, in which plasma flows
into a region where two sheets of
oppositely-directed field lines are
reconnecting (a resistive
magnetohydrodynamics process);
the magnetic energy released in the
reconnection process is transferred

Mopaeans CBura-Ilapkepa

Teopusi, B KOTOPOH MOTOKH IJIA3MBbI
B YYaCTKH, /1€ 1Ba TOHKUX CJIOS
IIPOTUBOIIOJIOKHO HAIIPaBIECHHBIX
JIMHUH TOJIS IEPE3aMBbIKAIOTCs
(pe3uctuHbiit MI'/] ipouiecc);
MarHuTHas SHEeprus,
BBICBOOO)K/ICHHAS B TEUEHUE




to the plasma and expels it
outwards perpendicular to the
inflow direction.

rpoliecca rnepe3aMbIKaHus,
MEPEHOCUTCS B IUIa3My U
BBITAIKUBAET €€ NEPIECHIUKYIIIPHO
HANPABJIECHUIO TPUTOKA.

Synchrotron Radiation

Also known as cyclotron radiation,
synchrotron radiation is emitted by
charged particles whose trajectories
are curved by magnetic fields, since
the acceleration required to curve
the particle's motion leads to the
emission of electromagnetic
radiation.

CHHXpPOTPOHHOE M3JIyYeHHe

N3nydenue, ucmyckaemoe
3apSAKCHHBIMHA YaCTUI[AMH, YbU
TPAacKTOPUU UCKPUBIIECHEI
MarovTHBIMHA NIOJIIMU, IIOCKOJIBKY
YCKOpEHHE, HE00X0IMMOE IS
HUCKPHUBJICHUA IBUKCHUA YaCTUIBI,
MMPUBOJUT K SMUCCHUU
OJICKTPOMArHUTHOT'O U3JIYyYCHUS.

T

Test Particle

In calculations of plasma
parameters such as the Debye
Length and electrical conductivity,
it is often useful to analyze the
Coulomb interactions of a sample
plasma particle, or test particle,
with the rest of the plasma.

IIpoOHas yacTuua

[Ipu pacuére mapameTpoB IIa3MBbl,
TaKuX Kak 7ie0aeBCcKas IJIHMHA U
AIIEKTPOIPOBOTHOCTH, YACTO OYEHb
I0JIE3HO IPOAHAIN3UPOBATh
KYJIOHOBCKHE COyIapeHHs MpoOHOH
YACTHUIIBI TUIA3MBI, HITH TECTOBOM
YaCTHUIIbI, C OCTAJIbHOM I1J1a3MOii.

Thermal Plasma

A plasma in which all components
(electrons, ions, and molecules) are
in local thermodynamic
equilibrium. The ion charge state
distribution in this case is the Saha-
Boltzmann distribution governed by
the Saha equation.

Tepmuueckas miiazma

[Ima3ma, B KOTOpOU BCE
KOMITOHECHTHI (JICKTPOHBI, HOHBI H
MOJIEKYJIbl) HAXOJATCS B
JIOKAJIBHOM TETUIOBOM PaBHOBECHH.
Pacnipenenenue coctosiHug 3apsaa
MOHOB B JJAHHOM ClIydae

MO TYUHSIETCS PACIIPEICTICHHIO
Caxa-bonbplMaHa, OIMMCEIBAEMOM




ypaBHeHueM Caxa.

Thermalization Also known as slowing-down, this Tepmanuzanus [Tpomecc (0OBIYHO BO3HUKAMOIINN
is the process (generally arising MIPU COYIAPEHUSIX), IPH KOTOPOM
from collisions) by which fast OBICTpBIE (HAITETUIOBBIC) YACTHUIIBI
(superthermal) particles give up OTJIAIOT PHEPTHIO TUIA3ME U
energy to the plasma and slow 3aMEJUISIFOTCS JIO TETUIOBBIX
down to thermal speeds. CKOpOCTEH.

Thermodynamic Equilibrium There is a very general result from Tepmoagunamuyeckoe CymiecTByeT oueHb o01iee
statistical mechanics which states paBHOBecHe MPEJICTaBICHNE B CTATUCTHYECKON

that, if a system is in
thermodynamic equilibrium with
another (or several other) system(s),
all processes by which the systems
can exchange energy must be
exactly balanced by their reverse
processes, so that there is no net
exchange of energy. For plasmas in
thermodynamic equilibrium, one
can view the plasma as a set of ion
and electron system, and one sees
that ionization must be balanced by
recombination, Bremsstrahlung by
absorption, line radiation by line
absorption, and so on. When
thermodynamic equilibrium exists,
the distribution function of particle
energies and excited energy levels
of the atoms can be obtained from
the Maxwell-Boltzmann
distribution, which is a function
only of the temperature. Because
thermodynamic equilibrium is
rarely achieved, especially in short-

MEXaHHUKE, YTO €CJIU CUCTEMA
HAXOJUTCS B TEPMOIUHAMUYECKOM
PaBHOBECHUH C JPYroi (Miu
HECKOJIbKUMU JIPYTUMH) CUCTEMOM,
BC€ IIPOLIECCHI, IO CPEICTBOM
KOTOPBIX CUCTEMBI MOTYT
0OMEHHMBATHCS SHEPTUEH JIOTKHBI
OBITH MMOJIHOCTHIO YPAaBHOBEIICHBI
00paTHBIMU MPOLIECCAMH, TaK
4TOOBI OTCYTCTBOBAJIO CaJIb/I0
oOmeHa. J{s rra3Mel B
TEPMOJIMHAMUYECKOM PAaBHOBECHUH,
MO>KHO paccMaTpUBarTh IJIa3My, Kak
CUCTEMY MOHOB U 3JIEKTPOHOB, B
KOTOpPOM MOHU3ALUS I0JDKHA
YpaBHOBEIIUBATHCS
peKoMOMHALINEN, TOPMOKEHHUE —
MOTJIONISHUEM, JIMHEeHYaToe
W3JIyYEHHE — JINHENYaThIM
IIOTJIOLIEHUEM U T.11. B ciryqae
TEPMOJIMHAMHYECKOTI0 PaBHOBECHS,
GbyHKIUS pacnpeaeeHus SHEPT Ui
4acTHUIl U BO30YXIEHHBIN
SHEPreTUUECKUX YPOBHEH aTOMOB




lived laboratory plasmas, one must
generally also consider deviations
from total equilibrium, leading to
more complicated situations.

MOXET OBITh MOJIyY€HA U3
00JIBIIMaHOBCKOTO pacrpeeeHus,
IIPEJICTaBIISIFOIIET0 COO0M
¢bynkuuio Temneparyp. [Tockonbky
TEPMOJAMHAMHUYECKOE PABHOBECHE
peaKo JOCTHKUMO, OCOOEHHO B
KOPOTKOXUBYIIIEH 1TabopaTOpHOI
1a3Me, OYeHb BYKHO NPUHUMATh
BO BHUMAaHHUE OTKJIIOHEHUS OT
o011ero paBHOBECHsI, KOTOpPBIE
MPUBOJAAT K O0JIee CIIOKHBIM
CHUTYAalUsIM.

Thermonuclear Fusion or
Thermonuclear Reactions

These terms describe fusion
reactions achieved by heating the
fuel into the plasma state to the
point where ions have sufficient
energy to fuse when they collide,
typically requiring temperatures of
at least 1 million K. Thermonuclear
fusion converts a small amount of
the mass of the reactants into
energy via E = mc2, and is the
process by which most types of
stars (including the sun) produce
the energy to shine. In these stars,
gravity compresses and heats the
core stellar plasma until the power
released from fusion balances the
power radiated from the star; the
star then reaches an equilibrium
where thermonuclear fusion
reactions sustain the internal
pressure of the star in balance

TepMosiiepHbIid CHHTE3 WU
TepmosiiepHble peakunuu

Peakiuuu, qocTuraeMeie
HarpeBaHHuEeM TOILJIUBA JI0
COCTOSIHUS TJIa3MBbI 10 TOUKH, TJE
MOHBI 00J1a/1a10T JOCTaTOYHOU
SHEPrUeu, 4ToObI COCTUHUTHCS MPU
COyJapeHHH, OOBIYHO TPU
Temmneparypax okoio 1 min K.
TepmosinepHbIi CUHTES
npeobpasyeT HeOObIIIoe
KOJIMYECTBO MACChl pearnpyromnux
BEILIECTB B YHEPIrUIO NyTeéM E =
mc2, U ABJISIETCS MPOLECCOM, 110
CPEJICTBOM KOTOPOTO OOJIBIIMHCTBO
BHJI0B 3BE3]1 (BKitouast CoTHIIE)
MIPOU3BO/IST SHEPTHUS U CBETAT. B
9THUX 3BE3/aX, FPaBUTALUS CKUMAET
1 HarpeBaeT IJ1a3My B LIEHTpe
3BE3/Ibl IO TOTO MOMEHTA, I0Ka
SHEprusi, 0CBOOOXKAEHHAS IIPU
peaxkuuu CUHTE3a, He
YPaBHOBECUTCS DHEPTHUEH,




against the force of gravity. This
prevents the star from collapsing, at
least until it runs out of fusion fuel.
On earth, controlled thermonuclear
fusion reactions represent a possible
long-term source of energy for
humanity.

UCIYLIEHHOM 3Be3701. 3aTeM
3B€3/1a JOCTUIaeT COCTOSHUS
paBHOBECHS], B KOTOPOM PEAKIIMH
TEPMOSIIEPHOTO CUHTE3a
MO/JIEP’KUBAIOT BHYTPEHHEE
JIaBJICHUE 3BE3/Ibl B IPOTUBOBEC
CUJIe MPUTSDKEHUSI. DTO HE
II03BOJISAET 3BE€3/1€ B30PBATHCS, 110
KpaliHel Mepe 10 TOr0 MOMEHTA,
IOKA Y HEE HE 3aKOHYUTCS TOIUIUBO
JUISl TEPMOSIEPHBIX peakuuii. Ha
3eMile, peakIiMi KOHTPOJIMPYEMOTO
TEPMOSIIEPHOTO CUHTE3a
MPEACTABIISIIOT COO0M
JIOJITOCPOYHBIA UCTOYHUK YHEPTUU
JUIsl 4EJIOBEYECTBA.

Theta Pinch or Thetatron

A fast-pulsed pinch device in which
an externally imposed current goes
in the azimuthal/circumferential
direction (generally in a solenoid)
around a cylindrical plasma. Use of
a fast-rising solenoidal current
causes a rapidly increasing axial
magnetic field, which compresses
and heats the plasma.

Tera-nun4 nwim Terarpon

YCTpOUCTBO ¢ MAIOUMITYJIbCHBIM
MMHYEM, B KOTOPOM HaIlpaBJIEHHbII
U3BHE TOK TEYET B
a3uMyTaTbHOM/TIEpH(PEPHIECKOM
HampasJIeHUU (0OBIYHO B
COJIEHOM]T) BOKpPYT
LMIMHAPUYECKOH TIa3MBbl.
[Ipumenenue 6sICTPO
HOSIBJIIIOLIETOCS COJICHOMIHOTO
TOKa BBI3bIBAET MOSIBJIEHUE OBICTPO
pacTyIero 0CeBOro MarHUTHOrO
0JIs, KOTOPOE CKUMAET U
Harpesaer Iula3My.

Three-Body Recombination

In this atomic process occuring in
relatively high density plasmas, two
electrons (or an ion and an electron)
interacting near an ion result in a

Tpoiinasi pekoMOuHALMSA

B sTOoM aTomMHOM miporiecce,
BO3HHKAIOIIEM B OTHOCHUTEIHHO
BBICOKOIIOTHOM Ma3Me, aBa
AJIEKTPOHA (UM MOH U BJIEKTPOH),




recombination of one electron onto
the ion, with the third particle
carrying away the resulting energy.
This process is the inverse of
impact ionization.

B3aUMO/ICVCTBYIOIIUE C HOHOB
BBI3BIBAIOT PEKOMOMHAIINIO OJTHOTO
3JIEKTPOHA B MOH, a TPEThsI YAaCTHILIA
YHOCHUT IOJIy4YEHHYIO SHEPTHIO.
DTOT npolecc ABISETCS 00paTHBIM
YAApHOW MOHU3ALMH.

Tokamak This term denotes a class of Tokamak OTOT TepMUH 0003HAYAET KJIACC
systems for the toroidal magnetic CUCTEM JUTSI TOPOUIATEHOTO
confinement of thermonuclear MarHUTHOTO YAEp>KaHUS
fusion plasmas. The tokamak TEPMOSACPHOH TJIa3MBl.
configuration is perhaps most easily Kondurypamnuro Tokamaka rnpore
visualized by considering a BCETO MPEJICTABUTh, KaK
cylindrical vacuum tube (typically WIAHAPUIECKYIO BAKYYMHYIO
of D or O-shaped cross section) TpyOKy, OOMOTaHHYIO BOKpPYT' OCH
which has been bent around a cummMeTpuu B Tope. ColleHOnIHOE
symmetry axis into a torus. A KOJIBbII0, 0OMOTaHHOE BOKPYT
solenoid coil wound around the TpYOKH CO31aéT CHIIbHOE
original tube provides a strong TOPOUJATIEHOE MArHUTHOE TIOJIE
toroidal magnetic field (which can (xoTopoe MoxeT MeHAThCs OT 0. 1
vary from about 0.1 to over 10 1o 10 Tecuma).

Tesla). Magnetohydrodynamic MarHuToTHIpOJMHAMHYECKOE
equilibrium and stability are paBHOBECHE M CTAOMIILHOCTH
achieved through a combination of JOCTUTAIOTCS 3a CUET KOMOWHAITUU
externally-driven toroidal plasma BHYTPEHHUX TOPOHJIAIbHBIX TOKOB
currents (up to tens of millions of B IJ1a3Me (JI0 IECATKOB MIJIJTHOHOB
Amperes, forming the necessary A, oOpazyromux Heo0X0AuMoe
poloidal magnetic field) and MOJIONTAJTbHOE MAarHATHOE T10JIE) U
externally applied vertical magnetic BHEIITHUX BEPTHKATBHBIX
fields. MarHUTHBIX TIOJICH.

Toroidal Magnetic This term describes a large number | ToponaanbHoe MarHUTHOE OTOT TEpMUH OTIHCHIBAET OOJIBIIOE

of magnetic confinement systems
based on toroidal geometries, which
are perhaps the simplest closed

yaep:kaHue

YUCJIO CUCTEM C MAarHUTHBIM
yAEpKaHUEM, UCTIOJIb3YIOIIHNX
TOPOUJATBHYIO TEOMETPHIO,




magnetic field configurations.
These confinement systems use a
combination of external field coils
and internal plasma currents to
produce toroidal and poloidal
magnetic fields capable of
confining plasmas as long as the
currents and fields are sustained.

KOTOpBIE MPEACTABISAIOT COO0M
HauOoJee MPOCTYIO KOHPUTYPAITUIO
3aKpBITOTO0 MarHUTHOTO TOJISL. DTH
CUCTEMBI yepyKaHUS UCTIOTB3YIOT
KOMOMHAIINIO KOJIEI] BHEIITHETO
OJISI U BHYTPEHHUX TOKOB B
TUTa3Me JUIsl CO3IaHus
TOPOUIATHLHOTO U TOJIONIATHHOTO
MarHUTHBIX MOJIEH, CTIOCOOHBIX
yAEeP)KUBATH TIA3MY, IOKa OHH

IO JIEPIKUBAFOTCS.

Tritium or Triton

Tritium is the heavy hydrogen
isotope consisting of a proton and
two neutrons. Unlike the lighter
isotopes (protium and deuterium),
tritium is radioactive (a weak beta
emitter) with a half-life of 12.3
years. Tritium is of interest in
fusion energy research since the
deuterium-tritium fusion reaction
has the highest reaction rate at the
plasma densities and temperatures
which are presently achievable. The
tritium nucleus is also known as a
triton.

Tpurunii nim Tpuron

Tsk€rnplid U30TOI BOJOPOAA,
COCTOSIIIMN U3 POTOHA U JIBYX
HENUTpoHOB. B oTimuue ot 6osee
JETKUX U30TOMOB (TIPOTHSI U
neltepus), TPUTHI pajiioaKTUBEH
(stBisIeTCS C1aOBIM MCTOYHUKOM
0eTa M3JIydeHHs) C TIEPHOTOM
nojypacnaaa okojio 12.3 mer.
Tputuil npeacTasiseT HHTEPEC B
HCCIIEIOBAHUSAX TEPMOSIEPHOTO
CUHTE3a, IOCKOJIbKY PEaKIINH
JNEUTEPUI-TPUTHIA UMEIOT
HauOOJIBIIYI0 CKOPOCTh
IIPOTEKAHUS MIPU MJIOTHOCTSIX U
TeMIlepaTypax Iia3Mbl
JOCTHUXKUMBIX Ha CErOJHSAIIHUN
J€Hb. SIIpO TpUTHUS TaKKe
Ha3bIBAETCS] TPUTOHOM.

Troyon Limit

This denotes the maximum
achievable ratio of plasma pressure
to magnetic pressure (beta limit) for
the tokamak plasma configuration

IIpenen Tpoiiona

O0o03HayaeT MaKCUMAaJIBHO
JTOCTHKMMOE OTHOIICHHE JIABJICHHSI
TUIa3Mbl K MATHUTHOMY JIaBJICHUIO
(OeTa TMMMT) JUIS TUTa3MBI B




to maintain magnetohydrodynamic
equilibrium. Exceeding this limit
generally results in plasma
instabilities and disruptions.

TOKaMake JUIsl MO epKaHUs
MAarHUTOTUIPOIMHAMHUYECKOTO
paBHOBecus. [IpeBbiienne 3Toro
JMMHTA OOBIYHO TPUBOJUT K
MOSIBJICHUIO HECTAOMIIBHOCTEN 1
CPBIBOB.

Turbulence, Plasma

The nonlinear evolution of unstable
plasma waves, particularly
microinstabilities, drives turbulence
in the plasma. This turbulence
typically produces much larger
rates of particle and energy
diffusion than one would otherwise
expect.

TypOyJjieHTHOCTD

Henunelinoe paszsurue
HECTaOMIIBHBIX MJIa3MaTHYECKIX
BOJIH, B 0COOEHHOCTH
MUKPOHECTAOMIIbHOCTEH, BBI3BIBACT
BOJIHEHHE B TUIa3Me. DTO BOJHEHHE
0OBIYHO TPUBOJIUT K MOSIBIICHUIO
ropaszzio OOJIBIIET0 KOJMIeCTBA
YaCTUI] U DHEPreTUYECKON

g dy3un, ueM 0ObIYHO
OKUIAeTCSL.

Unmagnetized Plasma

A plasma with no background
magnetic field, or one in which the
background magnetic field is
negligible.

He3amaran4yeHHas mjia3sma

[Tna3ma, He UMeromas GOHOBOTO
Mar"dmMTHOTIO I10JIA, UJIU I1JIa3Ma, B
KOTOpO# POHOBBIM MarHUTHBIM
10JIEM MOKHO MpeHeOpeyb.

Vacuum Arc

Also known as a cathodic arc, the
vacuum arc is a device for creating

BakyymHuas ayra

Takxe u3BecTHasi, Kak KaTo/iHas,
BAaKyyMHasl 1yra nIpeCTaBIIsIeT




a plasma from solid metal. An arc is

struck on the metal, and the arc's
high power density vaporizes and
ionizes the metal, creating a plasma
which sustains the arc. The vacuum
arc is different from a high-pressure
arc because the metal vapor itself is
ionized, rather than an ambient gas.
The vacuum arc is used in industry
for creating metal and metal
compound coatings.

co00i1 yCTpOMCTBO TSI CO3aHUS
IIJI1a3MBI U3 TBEPIOTO METaLIA.
Hyra 6sétcst 00 MeTal1, U BhICOKast
yZenbpHas IUIOTHOCTb AYTH
ucnapsieTcs 1 HOHU3UpyeT MeTall,
co3zaBas I1a3My, Kotopas
NoJJIepKUBaeT Ayry. Bakyymuas
Jyra OTJIMYaeTcsi OT AYTH C
BBICOKHMM JIaBJIEHUEM, IOTOMY YTO
METaJUTMYECKUH Tap cam 1o cebe
MOHU3UPOBaH, B OTINYHE OT
OKpY’Karollel ra3oBor Cpeibl.
BakyymHas gyra nucnoJib3yeTcs B
IIPOMBIIIJIEHHOCTH JIJIS1 CO3/1aHus
METAJIJIOB U METAJNINYECKUX
ITOKPBITUH.

Van Allen Radiation Belts

The radiation belts are plasma
regions in the Earth's
magnetosphere (or in other
magnetospheres) in which charged
particles are trapped by the
magnetic mirror effect.

Pagnanyonnbie nosica Ban
AJl1eHa

PagnanimoHHBIMU TIOSICAMHE
Ha3bIBAIOT YYACTKU TUIa3MbI B
Marautocgepe 3emin (WM B
Apyrux Marautochepax), B
KOTOPBIX 3apsKEHHBIE YaCTHIIBI
ynepkuBatoTcs 3 dhexrom
MarHUTHOTO 3€pKaJa.

Weakly ionized plasma

A plasma in which only a small
fraction of the atoms are ionized, as
opposed to a highly ionized plasma,
in which nearly all atoms are

CaabonoHM3MpPOBAHHAS MJIa3Ma

[Tna3ma, B KOTOPOH TOJIBKO Majoe
KOJIMYECTBO aTOMOB HAaXOJISITCS B
HOHU3HUPOBAHHOM COCTOSIHWUH, B
OTJIIMYHUC OT




ionized, or a fully ionized plasma,
in which all atoms are stripped of
all electrons nearly all the time.
Even in a weakly ionized plasma,
the dynamics of the system may be
dominated by effects caused by the
(relatively small) number of
(relatively strongly interacting) ions
and electrons, as opposed to the
(relatively large) number of
(relatively weakly interacting)
neutrals.

CHJIbHOMOHHM3UPOBAHHOM TUIa3MEbI, B
KOTOPOU MOYTH BCE aTOMBI
MOHU3HUPOBAHBI, MU TTOJTHOCTHIO
MOHU3UPOBAHHOM TIJIA3MBI, B
KOTOPOH y aTOMOB OTCYTCTBYIOT
NEKTPOHBL. Jlaxke B
CJIa0OMOHU3HPOBAHHON TUTa3ME B
JMHAMUKE CHCTEMBI MOTYT
npeoOanaTh 3G PeKThl, BEI3BAHHBIC
(OTHOCHUTETBHO MaJIbIM)
KOJIMYECTBOM (OTHOCHUTEIEHO
CWJIBHO B3aMMO/IEHCTBYIOIINX )
MOHOB H AJIEKTPOHOB, B OTIHYHE OT
(OTHOCHUTENTBHO OOJIBIIIOTO)
KOJIMYeCcTBa (OTHOCUTEIBHO ClIabo
B3aMMOJICHCTBYIONINX) HEUTPAJIOB.

Whistler

A plasma wave which propagates
parallel to the magnetic field
produced by currents outside the
plasma, at a frequency less than that
of the electron cyclotron frequency,
and which is circularly polarized,
rotating about the magnetic field in
the same sense as the electron
gyromotion.

CBucrsamuii atmocepuk

[Ina3meHHas BOJIHA C KPYrOBOM
MOJIApU3ALAEH,
pacnpocCTpaHsoLasacs
napajuleIbHO MATHUTHOMY I1OJIIO,
CO37aHHOMY TOKa BHE IJIa3MBbl U
4acTOTE MEHBIIIE, YEM JIEKTPOHHO-
LUKIOTPOHHAS, U BPALLAIOLIASCS
BOKpYI' MAarHUTHOTO TI0JISI TAKKE,
KaK U IpU BpalaTeJIbHOM
JIBUKEHHUH JIEKTPOHA.

X pinch

A variant of the Z pinch plasma that

X-nuH4

Bapuant Z-ninH4a, CO31aHHBIN ¢




is made using 2 (or more) fine MCTIOJb30BaHueEM 2 (1im Oosiee)

wires (typically 5-50 mm diameter), TOHKHX IPOBOJIOK (00BIYHO 5-50
which cross and touch at a single MM B IMaMETpe), KOTOpPbIE
point (forming an "X" shape). MEPECEKAIOTCS U COMPUKACAIOTCS B

ostHOY TouKe (B hopme OYKBHI X).

Z

Z pinch A type of pinch device in which the Z-nuHy4 Tun muHYEBOTO YCTPONCTBA, B

externally-driven pinching current KOTOPOM BBI3BAaHHBIN U3BHE

goes in the z direction, parallel to MUHYEBBIA TOK MPOXOJIUT B Z-

the axis of the cylindrical plasma. HaNpaBJICHUH, TAPAJUIETBHO OCH

Parallel current filaments attract WIMHAPUYECKOH TITa3MBbl.

one another, imploding the pinch [TapannenbHble IUHUMA TOKA

plasma. NPUTSITUBAIOTCS IPYT K JIPYTY,
NPUBOJIS K MMIUIO3UU IMHYEBOU
TUIa3MBL.




