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ptp—D+ettv 0.42 10 -
p+D— He’+y 5,5 10 -
D+D—-T+p 4,0 0,16 (ipu 2 M3B) 2,0
D+D—He +p 3,3 0,09 1,0
D+T—He'+n 17.6 5 0.10
D+T—He'+n 17.6 5 0,15
T+T=He +n 13 0,10 1,0
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blIAKOLIHeCcsd POCCHHUCKHE yueHble IMOJA PyKO-
B BOACTBOM akajeMmuka JI.A. ApuumoBHua pas-
paGoTaJjy ¥ peaJu30Ba/Ju KOHLEMNIHIO TepMosaep-
Hoil yctaHoeku TOKAMAK (TOpouaganbHas
KAwmepa MAruutHasa Kartymka)

Axapemuk JLA. ApuMMOBHY Axapemuk M.A. NleosT0BMY Axafemuk b.5. Kagomues
(1909-1973 1) (1903-1983 rr) (1928-1998 rr.)

1968 rogy Ha Mex1yHapoIHOH KOH(epeHIIHH 110

tu3uke nuaasMel yueHole U3 MAD um. U.B. Kyp-
UaTOBA JOJIOXHJH O MOJYUeHHH Ha ycTaHOBKe «ToKa-
MaK-3» YCTOHUHBO Y/lep2KHBaeMOH 11J1a3MEl ¢ TeMIlepa-
TypoH OK0JIO 5 MJIH TpajlycoB. DTO HaMHOTO TpeBoc-
XOIMJIO BCe, UTO ObLI0 JOCTHTHYTO B MHpe 110 IPYTHM
HalpasJIeHHSIM HCCJeJOBaHHH. 3a pyOekoM HauaJcs
«TOKaMauHLIH» Oy M.

- KaTywku NONOWAANbHOT0 MAarHUTHOTO NOMA
- BakyymHaa kamepa

MHAYKTOP

- nnasma

- KaTywKy TOPOMAANBHOTO MAarHMTHOIO Nons

O H WA -
|

Cxema Knaccu4yeckoro tokamaka

Yemanoska Tokamax-3



International Thermonuclear Experimental Reactor R v ¢ { )

2 3 4 1

ITER began in 1985 as a Reagani Gorbachev initiative

[Monnas TepMosiepHas
MOIIHOCTh, MBT 500(700)

OTHolleHHe TepMOSIIEPHOU
MOIIIHOCTH K MOLIHOCTH

JIOTIOJIHUTEJIbHOTO Harpesa, () = 10
CpenHsis HeUTPOHHAs Harpy3ka

Ha cTeHKy, MBt/m? 0,57(0,8)
Bpewms ropenus naasmel

B UHIYKTHBHOM peXHMe, C >400
Boabuion paguyc naasmel, M 6,2
Maunbiil paguyc naasmel, M 2.0
Tok naasamsl, MA 15 (17)
TopoupanbHOe MarHuTHoe

noJie Ha ocH, Ta 5,3
O61beM naasmel, m° 837
[1nomans MOBepXHOCTHU MJIA3MBI, M2 678

MolllHOCTE NTOTMOJHUTEJLHOTO
Harpesa, MBr 73
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Original schedule

Date Event
2006-11-21 | Seven participants formally agreed to fund the creation of a nuclear fusion reactor.™?
2008 Site preparation start, ITER itinerary start. !
2009 Site preparation completion
2010 Tokamak complex excavation starts !
2013 Tokamak complex construction starts.
2015 Tokamak assembly starts 7!
2019 Predicted: Tokamak assembly completion, torus pumpdown starts
2020 Predicted: Achievement of first plasma.®”
2027 Predicted: Start of deuterium—tritium operation !

Participating countries

* o Austria » == Finland » == Latvia » gEgg Slovakia

= | } Belgium « ] J France « g Lithuania « g Slovenia

« g Bulgaria « E Germany s o Luxembourg « @) South Korea

= [l China » = Greece o * | Maia » = Spain

« == Croatia « = Hungary o = Netherlands +« BEm Sweden

s« = Cyprus * oo India + g Poland . Switzerland

= e CZech Republic « | N Ireland « [EJ Portugal « SF= United Kingdomr
« Bmm Denmark « | Biay « | ] Romania « E= United States

« E Estonia + @ Japan « pmm Russia
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Fusion Power Station

Superconducting Coils
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Transmission
Line

Heating System

Neutron enargy is converted o Ultra-High After exiracting heat from Blanket
heat and lithium is transformed 1o Vacuum Pump m..unamonmhodnmmm
tritium in the blankets. power station is applied 1o generate
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1984-1999 Nova laser fusion facility at Lawrence Livermore Laboratory (USA):
1,5PW= 1, 5W (1999)

37

10 beam LLNL Nova laser
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National Ignition Facility (NIF) at Lawrence Livermore National Laboratory (USA)

| o July 5, 2012

500 TW=5 L o
flash of light within a few
picoseconds;
192 beamlines
352 nm

Inside the Hohlraum

1 Micrometer Thick
Polyimide Window

Solid D T Fuel Layer
Thickness about 60
Micrometers

Gokf Hohlraum,
Temperature about
18 Kelvins

= im——m o . Sepphire

192 Laser Beams
Converge onto Target
at Center of
10 m Diameter Chamber

Target: Hohlraum 2 mitimater-Diameter
Capsule, Beryllium or

f
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laser beams
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Fuel core
reaches
100 million °C

D = deuterium, T = tntium
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Heat transfer
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