
Conventional Tokamaks from around the World

JT-60U –Records for highest Q, ion temperature, fusion triple product 
and confinement time.  © JAEA 

TFTR – Discovery of enhanced reversed sheer regime, NTMs  
and bootstrap current.  © PPPL

FTU – High field, high current density experiments.  © ENEA 

KSTAR – New superconducting machine in South Korea.  © NFRI

Tokamak de Varennes – the smallest machine to have contributed  
H-modes to the database, influencing scaling laws.

ET – Largest major radius tokamak.  © R Taylor, UCLA

EAST – First fully superconducting tokamak. © ASIPP

ISTTOK – Small machine developing multi-cycle flat top operation.  
© IST

DIII-D – Large machine capable of unusual plasma shapes studying 
ITER relevant advanced scenarios and ELM mitigation techniques.   
© General Atomics

Tore Supra –Record for the highest injected/extracted energy in  
a pulse, 1.1 GJ.  © CEA

TRIAM-1M – Record long pulse duration, 5 hours 16 minutes.   
© Kyushu University

HL-2A – The former ASDEX where H-mode was discovered,  
now running in China.  © SWIP

TCV – 100% bootstrap current demonstrated.  © H Weisen, CRPP

TEXTOR – Developed boronisation as an important wall conditioning 
technique.  © Forschungszentrum Julich

http://www.tokamak.info

Comparison table of significant 'Conventional' Tokamaks See www.tokamak.info for latest version and explanation of figures. Please send feedback to nick@tokamak.info

.gifnoCgnitarepOnoitacoLyrtnuoCemaN
Major
radius

(m)

Minor
radius

(m)

TF
(tesla)

IP
(MA)

ECH
(MW)

ICH
(MW)

NBI
(MW)

LH
(MW) Notes and special features

Full deuterium-tritium operation

JET
(Joint European Torus)
(divertor configuration) 

EU  Culham 1992 D-shape
Divertor 2.96 0.96 4 6 - 12 24

Plasma volume of about 90 m3 since installation of pumped divertor with in-vessel cryopump (130,000 l/s) in 1993. Minor radius 0.96 in horizontal direction but 2.1 in vertical direction.
Beryllium evaporation used (uniquely?) for vessel conditioning. Currently the world's only tritium compatible machine. Record fusion power 16.1 MW.  Positive ion NBI power injection 
reached 24 MW in 2006 and further upgrades planned. The only machine that is capable of adjusting the amount of TF ripple by varying the current through alternate TF coils (of which 
there are 32). Now regularly running ITER shaped plasmas with injected power over 20 MW, often over 30MW.  Upgrade to ICRH progressing 2007, with new antenna to provide at least 
8MW extra.  New high-frequency (50 Hz) pellet injector and full beryllium first-wall planned.  6 MA plasma current achieved, but rather lower current, perhaps 4.5MA, available in ITER 
shaped plasmas.

JET
(Joint European Torus)

(original limiter configuration) 
EU  Culham 1983 - 1992 D-shape

Limiter 3.00 1.25-2.1 3.45 7 - 18 21 7 Largest volume tokamak, with a torus volume of about 200 m3. Held various records, including the longest duration 2MA plasma (60s). Iron cored. Beryllium coated first wall from 1989. 
TF limited to 3.45T at that time.

TFTR
(Tokamak Fusion Test Reactor) USA  Princeton 1982 - 1997 Circular Divertor 2.40 0.80 6 3 - 11.4 39.5 -

Nearly circular cross section limiter tokamak with divertor added later. Tritium-compatible with D-T experiments carried out from 1993 (about 1000 shots), with a peak fusion power of 10.7
MW which was a world record at the time.  Tritium plant had a 1.5g inventory limit, but processed (recycled) 99g of tritium overall.  Machine operated at ambient temperature but could be
baked to 150 degrees C for conditioning, with limiters baked to 250 degrees.  Extensive GDC to condition limiters led to edge recycling reduction, and thus increased central ion 
temperatures and peaked the density profile for so called 'supershots'.  Benefits of enhanced reversed shear pioneered on TFTR.  NTMs, bootstrap current (sustainment of plasma 
current by diffusion of the plasma) and ballooning modes discovered here . Record 510 million degree plasma temperature 1995. Decommissioned 'early' due to cuts in the US Fusion 
Research Budget.

Non-tritium operation
9891raganihdnaG aidnI AYTIDA Circular

Limiter 0.75 0.25 1.5 0.25 0.2 0.2 - - Gradually upgraded heating systems as a testbed for SST-1. 0.25s pulses.

ALCATOR C 
(ALto CAmpo TORus) USA  MIT, 

Cambridge, MA 1978 Circular
Limiter 0.64 0.16 12 0.9 - - - 4

Used extensively to study plasma confinement under strong ohmic heating, and achieved record confinement in 1983. Also studied high-density plasmas and used frozen fuel pellet 
injection. Probably the first tokamak to produce the density and confinement necessary for a useful fusion reactor. Was donated to Livermore (LLNL) for use as the Microwave Tokamak 
eXperiment (MTX), now shut down.

ALCATOR C-Mod 
(ALto CAmpo TORus) USA  MIT, 

Cambridge, MA 1993 D-shape
Divertor 0.67 0.22 8 2 - 6 DNB

only
1.5

(2.5)
Not an upgrade of Alcator C but a completely new machine. All-metal walls - molybdenum. New upper divertor in-vessel cryopump installed 2007 (10,000l/s). Generally runs single null
into the one closed divertor, but can run near-balanced double null discharges. LH launcher upgrade progressing to deliver about 2.5MW.

ASDEX
(Axially Symmetric Divertor EXperiment) Germany  Garching 1980 - 1990 Circular Divertor 

(double null) 1.54 0.40 2.6 0.5 - 3 4.5 2 H-mode discovered in 1982 and ELMs observed.  Stabilisation of sawteeth by modifying the q profile with LH current drive. Initially open geometry divertor, but best H-modes observed 
with closed divertor configuration. Now HL-2a in China.

ASDEX upgrade Germany  Garching 1991 D-shape
Divertor 1.65 0.5-0.8 3.9 1.4 4 6 20

Walls completely converted from CFC to tungsten. Pellets successfully used for ELM pacing. High field side pellet track available. Large amount of heating power is available (> 25 MW), 
which makes it possible to achieve heat fluxes (normalized to the plasma surface) in the same range as are projected for a fusion reactor. No boronisation used for wall conditioning after 
completion of the tungsten first wall. 10 sec pulses.

CASTOR Czech Rep.  Prague Circular
Limiter 0.40 0.09 1.5 0.025 - - - 0.02 Hydrogen only. Pulses up to 50 ms, reach Te max of 200eV. This machine was the former Russian TM1-VCh (sometimes known as TM-1MH) with a considerably refurbished vacuum 

vessel. TM-1MH was an upgrade of TM-1 from 1960 , so Castor is from the first generation of tokamaks with a metal vacuum vessel.

CLEO
(Closed Line Electron Orbit) UK  Culham 1972 - 1987 Limiter tokamak and 

stellarator 0.90 0.13 2 0.12 0.2 - 0.04 Originally designed to be run as either a stellarator (with l=3 windings) or a tokamak, but after the success of T3 it was built as an iron cored tokamak. First NBI experiments on a 
tokamak.  Early demonstration of vertical plasma position control in 1973-4. (See TO-1 for comparison.)

COMPASS Czech
Republic Prague 2009 D-shape

Divertor .ROTSAC ecalper ot 7002 rebotcO ni KU ,mahluC morf devieceR23.01.212.065.0

COMPASS-D UK  Culham 1989 - 2001 D-shape
Divertor 0.56 0.21 2.1 0.32 1.5 - DNB

only 0.2 Originally circular section but converted to D shaped. Saddle coils used to simulate error fields for the first time. 1.1 sec pulses. Sent to Prague to replace CASTOR in 2007.

6891ogeiD naS ASUD-IIID
D-shape
Divertor

(double null)
1.66 0.67 2.2 3 6 5 20 -

DIII-D is the largest tokamak currently operating in the United States, and holds the conventional-tokamak record for beta, the ratio of plasma pressure to magnetic field pressure 
(beta=12.5%).  Features include carbon walls, cryopumped single-null and double-null divertor, and 18 independently controllable shaping coils to produce plasma cross-sections 
ranging from circular to highly triangular D-shapes. An additional, unique set of asymmetric magnet coils is used to suppress plasma instabilities.  Auxiliary heating systems include 
mixed co- and counter-injected neutral beams, electron cyclotron heating, and ion cyclotron (fast wave) heating, allowing great flexibility in the application of heating, current drive, and 
rotation drive.  A sophisticated digital  control system provides precise control of the plasma shape, pressure, rotation, and current density profile.  DIII-D research is aimed at establishing 
the scientific basis for future fusion power-producing tokamaks such as ITER, and developing "advanced" operational regimes with high beta and self-sustained plasma current for ITER 
and tokamaks beyond ITER.

DITE (Divertor Injection Tokamak Experiment) UK  Culham 1974 - 1989
Circular
Limiter / 

Bundle divertor
1.17 0.26 2.8 0.28 2.4

Designed to study injection techniques and plasma clean-up by use of a divertor.  The DITE tokamak was unique in that it included a bundle divertor, which diverted the toroidal field at 
one toroidal and poloidal location.  However, use of the bundle divertor was not the main focus of operation of the machine.  The Hugill Diagram was developed on the basis of the work 
done on this machine.

48-8791ogeiD naS ASUIII telbuoD
D-shape
doublet
Limiter

1.45 0.45 2.6 2.2 1.2 - 8 -
Largest tokamak in the world at the time it was built. Demonstrated the importance of elongated, high current plasmas in reaching high beta (4.5%) and high confinement times. First 
large-scale international collaboration for tokamak research established between DOE and JAERI. Developed the expanded boundary divertor by using the lower D-section as a divertor 
for the upper D-section. The machine was converted to a large D-shaped tokamak with a poloidal divertor, DIII-D.

EAST (Experimental Advanced 
Superconducting Tokamak) 

(HT-7U)
China  Hefei 2006

D-shape
Divertor (single or 

double)
1.75 0.43 5 SC 0.5 0.5 3 - 4

Not an upgrade of HT-7, but running in parallel on the site of the former HT-6M, in the same building as HT-7. First fully superconducting machine with non-circular section. 1000s pulses 
planned. Claim to have built it for only $37 million, and taken only 5 years. First plasma September 2006. Reported the first operation controlled from a remote site in February 2007, in 
conjunction with General Atomics in the USA. (See DIII-D.) 10 to 12 MW of additional heating planned by 2010.

3891 - 6791sellexurB muigleBsumsarE Circular
Limiter 0.50 0.25 0.38 0.05 - 0.5 - -

First university tokamak in Europe, built with a particularly low aspect ratio (for the time) to test the stability of this configuration in preparation for construction of JET. Air cored. TF coils 
wound direct on the vacuum vessel. Instrumental in the development of ICRH as a key heating system for a tokamak, leading to a 4 MW ICRH on TEXTOR, and thus to a higher power 
system on JET.

ET
(Electric Tokamak) also known as TSX USA  UCLA 2000 Limiter 5.00 1.00 0.25

(1.0) 0.045 - 2 <1 - Claims to be the "largest tokamak" and indeed has the largest major radius and plasma volume, although not the largest torus volume (190m3 compared with 200m3 for JET).  But note 
low plasma current. 3 sec pulses. Low energy beams (5keV). Unusual rectangular section torus.  Mainly used for for beta-limit studies.  Operations suspended about 2005.

9791EFFOIRSSU 2-TF Circular
Limiter 2.040.02.280.055.0 Low plasma current leads to unusually low poloidal field compared with the TF, so ion poloidal Larmor radii are comparable in size to the minor radius. Also studies LH current drive 

phenomena.
FTU

(Frascati Tokamak Upgrade) Italy  Frascati 1990 Circular
Limiter (Mo) 0.93 0.30 8 1.6 1.3 0.5

IB
DNB
only 2.5 Upgrade of FT. All-metal walls - molybdenum. Uniquely capable of studying synergy between ECRH and LH. 1.5 sec pulses.

HBT-EP
(High Beta Tokamak) USA  Columbia Univ 1993 Circular

Limiter 0.92 0.15 0.3 0.03 - 5 - - Specialises in study of resistive wall modes.

84.08.204.046.1rotreviD ralucriC2002udgnehC anihCA2-LH 2
(4) 0 2

(4)
1

(2)

Plasma vessel and field coils from the former ASDEX, becoming the first divertor tokamak in China.  Note HL is Huan-Liuqi = Toroidal Current Device. Mission to study advanced 
tokamak operation, including confinement, MHD instabilities, wall conditioning, heating and current drive.  Single or double null operation possible.  Siliconisation found to be very 
beneficial. 5 second pulses.  Initially closed divertor but planning to change to an open divertor with Ip = 1.2MA.  14 titanium getter pumps in the divertor, with main torus pumping 
achieved by turbo pumps and cryopumps.  Supersonic molecular beam injection (SMBI) and pellets for plasma core fuelling.  First observation of 3D feature geodesic acoustic mode 
(GAM) zonal flows.  Figures in brackets are planned upgrades to heating systems.

3991iefeH anihC 7-TH Circular
Limiter 1.22 0.35 3 SC 0.4 - 2 - 2 Large TF ripple addressed by installing ferritic steel liners, operating 2003. 2MW ohmic heating. 4 minute pulses. (Uses the coils from the Russian T-7) (Note that HT-7U =EAST but this 

was not an upgrade of HT-7).  AC operation achieved, LH assisted, with 10 cycles at 125 kA, terminated by saturation of the iron core.

nihcam naissuR a ylsuoiverP .5991 ni anihC morf deniatbo enihcam b6-TH remrof ehT----60.02.131.054.0retimiL5991narheT narI1T-RI e.

2991nobsiL lagutroP KOTTSI Circular
Limiter 0.46 0.08 0.6 0.01 - - - -

Obtained from FOM in NL (where it was called TORTUR) but extensively modified. Currently the oldest operating tokamak in EU. Probably the first machine to operate in a multicycle 
alternating flat-top plasma current regime, and one of a few tokamaks currently capable of producing AC discharges regularly. They have pushed their 35ms pulse duration to 220 ms by 
using AC operation.

ISX-B
(Impurity Study eXperiment - B) USA Oak Ridge 1978 to early 

80's Non-circular Limiter 0.93 0.27 1.8 0.24 0.2 - 2.5 - Upgrade of ISX-A.  Technically important for beta studies and impurity transport studies.  By having about ten times more power available than needed to reach the ideal limit, it 
demonstrated the existence of a beta limit before theory predicted it.

ITER International  Cadarache, 
France 2018 D-shape

Divertor 6.20 2.00 5.3 SC 17 20 20
(40) 33 (50) 0

(40)
Max heating power will be 110MW at any time during the high performance phase of operation. Planned fusion power 500MW. Subsequently up to 3000s pulses planned (although at 
lower power).

JFT-2
(Jaeri Fusion Torus) Japan Tokai 1972 - 1973 Circular

Limiter 0.90 0.25 1.8 0.17 0.2 1 2.4 0.6 The first medium size tokamak in Japan. Exceptional confinement times achieved by emphasis on cleanliness and vessel conditioning.  Also attempted to remove the effects of plasma 
wall interactions by rapidly withdrawing the limiters, with inconclusive results due to the high speed of diffusion of the plasma edge. Dynamic limiter speed of 9 m/s.

JFT-2a
(Jaeri Fusion Torus) or DIVA Japan Tokai 1974 - 1982 Circular

Divertor 0.60 1 0.02 - 0.2 - - The first tokamak with a poloidal divertor, called DIVA. First demonstration of impurity control by divertor in tokamaks.

JFT-2M
(Jaeri Fusion Torus) Japan Tokai 1983 - 2004 D-shape Divertor (open 

and closed) 1.30 0.35 2.2 0.5 1 4.5 1.6 0.15

Remodelled version of JFT-2. Non-circular section with a closed/open divertor and a pumped limiter. Fast wave current drive, 0.8 MW, 200 MHz. 'Compact toroidal injector' for fuelling 
centre of plasma with gas (300km/s). Solenoid-less start-up demonstrated, using PF coils only.  Three kinds of ergodic coils (EML coil, Ladder coil, Saddle coil). Had the world's largest 
DC flywheel generator (210 MJ, 51.3 MW). Ferritic plates to reduce TF ripple (1999-2000) and ferritic (F82H) liner covering almost the whole inside wall (2002-2004) were installed to 
study compatibility of ferritic steel blankets with high performance plasmas. Boronization with trimethyl boron. 

JT-60
(outer divertor configuration) Japan  Naka 1985 - 1987 Outer Divertor / Circular 

Limiter 3.00 1.00 4.5 D2.1
/L2.7 - 5 20 10 The largest tokamak to be designed and buit in divertor configuration. Circular cross-sectional plasma with an outer divertor, which was formed by divertor coils installed in the vacuum 

vessel. All metal walls and divertor plates with TiC coated Mo limiters and plates. Plasma operation with hot wall of 300 degree C baking. Hydrogen operation only.

JT-60
(lower divertor configuration) Japan  Naka 1987 - 1989 Lower Divertor / Limiter 3.00 0.70 4.5

LD
2.2

/L3.2
- 5 20 10 Modified to lower divertor by installing a new divertor coil beneath the vacuum vessel for H-mode study, and carbon wall for high-current limiter operation up to 3.2 MA for achieving 

objective QDT. Hydrogen operation only.  This tokamak was replaced by a new machine in the same building, JT-60U.

4102akaN napaJ AS 06-TJ D-shape Divertor 
(double null) 3.16 1.02 2.7 SC 5.5 7 -

24 +ve 
and 10

 -ve
- SA for 'super-advanced'.  Planned upgrade of JT-60U, as part of the broad-approach to fusion combined with the Japanese National Programme. 100 sec flat top pulses. 18 TF coils (like

ITER). EC at 110 and 140 GHz. Formerly known as NCT, JT-60 SC or JT-60 SU.

0102 - 1991akaN napaJ U06-TJ D-shape
Divertor 3.40 1.00 4.2 5 4 10

40 +ve 
and 10 

-ve

8 to 
12

Plasma volume of 90 m3. Air cored. Negative ion neutral beams since 1995. Long pulses (65s) at reduced current since 2003. Modified from open divertor to W-shaped divertor with 
pump in 1997. Holds current world records for fusion triple product, Qequivalent of 1.25 (i.e. equivalent of better than break even performance if D-T plasmas could be run), and ion 
temperature of 5.2 x 108 degrees. 'Steady state' operation reported in 2005 with 28s pulse. TF ripple problems addressed by fitting ferritic steel liners.  Planned upgrade to become ‘JT-
60 SA’.

J-TEXT  (Joint-TEXT) China Wuhan 2007 D-shape
Divertor eg leehwylf/rotom WM001 a sedulcnI  .7002 etal ,amsalp tsrif rof ydaeR  .nahuW ni denoissimmocer won ,TXET ylremroF4.0362.050.1 nerator set.

KSTAR
(Korea Superconducting Tokamak Advanced 

Research)
S Korea  Daejeon 2008 D-shape

Divertor 1.80 0.50 3.5 SC 2
(4) 0.5 2

(6)
All superconducting TF and PF coils (30 in total, 26 coils are made of Nb3Sn and 4 of NbTi). First plasma June 2008. Successful plasma startup using 2nd harmonic ECH pre-ionization 
for low voltage discharge. Expect pulses up to 2 MA and over 300 seconds. Operation aiming at high-beta advanced plasma confinement. Figures in brackets are planned enhancements
 to heating systems.  

LIBTOR (TM-4A) Libya  Tajour 1982 Circular
Limiter 0.53 0.12 4 0.12 - - - - Formerly the Russian TM4-A.  Studies disruptions, runaway, sawteeth, plasma wall interactions and confinement.

LT-3
(Liley Tokamak) Australia  Canberra 1964 - 1978 Circular

Limiter 0.40 0.10 1 0.033 From 1964-69 this was the only tokamak operating outside the Soviet Union.  Previously called LT-1 and LT-2 when operated with earlier versions of its capacitor bank based power 
supply and different magnetic field configurations.  Runaway electrons first systematically studied on this machine.

NOVA-UNICAMP Brazil  Campina 1998 Circular
Limiter 0.30 0.06 1 0.01 - - - - Formerly the NOVA-II tokamak from Kyoto University, Japan, this is a small iron-cored machine with conducting shell stabilisation.  Studies plasma-wall interactions.

6791 - 1791egdiR kaOASU KAMRO Circular
Limiter 0.80 0.23 2.5 0.34 - - 0.34 - First injection of pellets, and first machine where neutral beam heating exceeded ohmic heating power. Featured on J Bronowski's renowned BBC TV series, "The Ascent of Man". 

Eventually used to build the HBTX reversed field pinch at Culham.

PLT
(Princeton Large Torus) USA  Princeton 1975 Circular

Limiter 1.32 0.40 4 0.7
(1) - 5 (inc 

1IB) 3 1
Largely a copy of the Russian T-10, but with addition of NBI and LH systems.  Demonstrated current drive from breakdown by LH, but that LH only effective in low density plasmas. 
Variable minor radius by adjusting limiter position.  The first machine to achieve a plasma current of 1MA.  Metal limiters replaced by carbon limiters (for the first time?) about 1978.  PLT 
test cell now used for NCSX (National Compact Stellarator eXperiment).

Pulsator Germany  Garching 1973 - 1979 Circular
Limiter 0.70 0.11 3 0.13

Corrugated bellows stainless steel liner (a=0.14), stainless steel torus and 2.5cm thick copper shell.  Vertical field windings supported on the torus.  A pre-programmed current profile 
was able to achieve precise centring of the plasma within the limiter.  Helical windings with m=2 and n=1 were designed for currentless pre-ionisation but never used for this purpose.
However, they were used to study resonant helical fields.  Pellets dropped into tokamak and discharge struck as they reached plasma centre position (1978).

RTP
(Rijnhuizen Tokamak Project) Netherlands  Rijnhuizen 1989 - 1998 Circular

Limiter 0.72 0.16 2.5 0.16 0.9 - - - Circular limiter tokamak with good electron diagnostics. Obtained from France (the PETULA machine which operated in Grenoble from c. 1974).

7891atakloK aidnIPNIS Circular
Limiter 0.30 0.08 2 0.06 - - - - Built by Toshiba to an Indian design  Ultra-low q discharges.

SST-1
(Steady-state Superconducting Tokamak) India  Gandhinagar 2008 Double-null Divertor 1.10 0.20 3 SC 0.22 0.2 1.5 0.8 1 Designed for operation at high bootstrap currents, and adva nced configurations. Started in 1994.  Nearing completion.

STOR-1M   (revived) USA Utah State 
University 2007 Circular

Limiter 0.22 0.05 1 0.004 - - - - Recently moved from Saskatoon to Utah.

7891nootaksaS adanaCM-ROTS Circular
Limiter 0.46 0.13 1 0.06

The STOR-M tokamak is a research tokamak designed and built in the Plasma Physics Laboratory of the University of Saskatchewan for studies on plasma heating, anomalous transport
and developing novel tokamak operation modes and advanced diagnostics.  Has a unique heating mechanism called 'turbulent heating' and achieves 'ohmic H-mode' operation.
Compact Torus Injection fuelling.  NBI heating coming soon?

T-3
(later called T-3a) USSR  Kurchatov 1960 - 1971 Circular

Limiter 1.00 0.12 4 0.06 - - - -
Discrepency between experimental measurements of energy confinement time and the Bohm formula.  First proved viability of the tokamak principle, by producing a plasma temperature 
of 10 million degrees, or 1 keV. (Result was disbelieved in the West until a British team confirmed the results using Thomson scattering.)  Refractory metal limiters (similar to most 
machines at the time).  First machine to produce measurable amount of thermonuclear neutrons in 1969.

8791 - 1791votahcruK RSSU4-T Circular
Limiter 0.90 0.16 5 0.22 - - - - Equilibrium studies with Mirnov coils, special coils to set up a time-varying vertical magnetic field.  Introduction of carbon limiters to replace refractory metal limiters (in parallel with TFR). 

5691 - 1691votahcruK RSSU5-T Circular
Limiter 0.63 0.15 1.2 0.06 - - - - Introduction of PF currents for plasma equilibrium control.  Moved to  IOFFE, St Petersburg, to become FT-1.

5891 - 9791votahcruK RSSU7-T Circular
Limiter 1.20 0.31 3SC 0.3 - - - 0.25 First superconducting TF coil machine.  Equipped with LH current drive. 

Eventually parts went to China to become HT-7.
T-9

(aka Finger Ring) USSR  Kurchatov 1973 - 1976 Non-circular Limiter 0.36 0.07 1 0.04 - - - - Extremely elongated cross-section.  Stability of plasmas with elongation up to 2 demonstrated.  The name "Finger Ring" comes from the shape of the torus which had a shape 
reminiscent of a ring.  Converted to become T12.

5791votahcruK RSSU 01-T Circular
Limiter 1.50 0.36 4 0.6 2 - - -

Then the biggest tokamak in the world. Initially optimised to achieve high ion temperatures with ohmic heating, but later changed to study ECRH including ECR current drive.  5 
gyrotrons at 130 and 140 GHz. Now achieves high electron temperature (10 keV) but only low ion temperature (1.5 keV) so few neutrons and little shielding. Good diagnostics and two 
pellet injectors. Pulse length typically 0.8 sec. Now studying transport, stability and ECR assisted breakdown.

5891ITINIRT RSSUM11-T Circular
Limiter 0.70 0.20 1.5 0.17 - 1 - - Based on T-11 from Kurchatov, used for studies of NBI.  Extensive studies of low-q behaviour (down to below unity) establishing difficulties of 'barriers' at q=3, 2 and 1.  Now mainly 

studying lithium evaporating limiters.

 fo stnenopmoc ynam gnisu rotrevid ladiolop orez elbuod detagnolE30.0180.063.0rotreviD llun-elbuoD3891 - 2791votahcruK RSSU21-T T-9. Modified to become T-13.

T-15 (limiter config.) USSR  Kurchatov 1988 - 1995 Circular
Limiter 2.40 0.70 3.6 SC 1 2 - 1 -

Iron cored, circular cross section machine for H plasmas with option for trace D. Has the world's largest current niobium tin superconducting toroidal magnet. Normal (i.e. non-
superconducting) PF coils. Pulses >1.5 seconds long, with design plasma current up to 1.8MA (but so far reached 1MA max). High enough power in form of ECRH and NBI to reach 
high beta configuration. 'Uniquely capable' of studying interaction between NBI and EC heating. Cryoplant power 5kW at LHe temperature! Operations suspended in 1995 because of 
the cost but planning to re-start an ITER relevant programme in about 2009, with newly designed divertor.

T-15 (divertor config.) USSR  Kurchatov 2009 - 2022 Divertor 2.43 0.42 3.5 SC 1 7 - 9 4 Planning to re-start an ITER relevant programme in about 2009, with elongated divertor, up to 20MW of heating and 5 sec pulses, rising eventually to 1000s.

TCABR
(Tokamak Chauffage Alfven BResilienne) Brazil Sao Paulo 1999 Circular

Limiter nalreztiwS ,ennasuaL ,LFPE ta nevflA egaffuahC kamakoT ylsuoiverP  .WM1 tuoba ot pu ,seiduts gnitaeh evaw nevflA11.01.181.016.0 d.

TCV
(Tokamak a Configuration Variable) Switzerland  Lausanne 1992 Variable config. 

(elongation) 0.88 0.25-0.7 1.4 1.2 4.5 - - - Very variable configuration. 100% bootstrap current achieved in 2006.  World record of fully non-inductive operation with with ECCD, 210 kA in 2000. Highest elongation for a 
conventional aspect ratio (2.8).  The only machine capable of negative triangularity. Fully ECCD sustained eITB's.

TdeV
(Tokamak de Varennes) Canada  Montreal 1987-1999 Circular Divertor 

(double) 0.84 0.23 2.1 0.25 y - DNB
only y 6s pulses. Total injected power 1.3MW. The smallest machine to have contributed H-modes to the database influencing scaling laws, therefore influencing extrapolation to ITER.  De-

commissioned 1999. On display at the Canada Science and Technology Museum, Ottawa. Iran attempted to buy the machine in 1999, but failed.

TEXT
(Texas EXperimental Tokamak) USA  Austin 1981 - 1995 Circular

Divertor 1.00 0.27 2.8 0.34 0.6 - DNB
only - Specialised in turbulence measurements and 'ergodic limiter' studies.

Now moved to Wuhan in China and called J-TEXT.

TEXTOR Germany  Jülich 1981 (1994)
Circular Limiter / 
Dynamic Ergodic 

Divertor
1.75 0.47 2.8 0.8 1 4 4 -

Dynamic Ergodic Divertor (DED) unique to this machine. Built to study plasma-wall interactions. Typical pulses 8-10 seconds long. Last major upgrade 1994. TS system has the tokamak 
plasma inside the laser cavity. Boronisation techniques for vessel conditioning pioneered at TEXTOR. Possible to split the torus into two to gain access (but now difficult due to presence 
of DED). TEXTOR is equipped with a variety of diagnostics and material lock systems to  study plasma-surface interaction issues.

ecnarF 004 RFT  Fontenay-aux-
Roses 1973 - 1978 Circular

Limiter 1.00 0.20 6 0.49 - - 0.7 - Reached temperatures > 2 keV. Initially damaged by runaway electrons. Ref. Equipe TFR, Nucl. Fusion 16, 473 (1976).  Thick copper shell for stability, achieving record plasma currents 
for the time.  Introduction of carbon limiters (in parallel with T-4).

ecnarF006 RFT  Fontenay-aux-
Roses 1978 - 1984 Circular

Limiter 1.00 0.20 6 0.49 0.6 1.5 - - Copper shell removed and plasma position controlled by a feedback system, although this was less effective than expected due to problems with disruptions and impurities.

7691 - 3691votahcruK RSSU2-MT Circular
Limiter 0.40 0.10 2 0.1 - - - - May have discovered disruptions, but certainly demonstrated them when modified to become TM-3.   First MHD stable regime. Concept developed of the complicated tokamak magnetic 

structure later called a magnetic island.

1891 - 5691votahcruK RSSU3-MT Circular
Limiter 0.40 0.08 2.5 0.1 y - - - Modified version of TM-2.  The first tokamak to demonstrate the phenomenon of a plasma disruption.  ECRH demonstrated in 1976.  Eventually became TM-G.

3791 - 9691votahcruK RSSU4-MT Circular
Limiter 0.40 0.08 2 0.04 y - - - ECRH studies.  Bakeable to 1000°C, with stainless steel bellows liner.  Probably became LIBTOR via TM-4a, but some accounts suggest that LIBTOR was a copy of TM-4.

0891 - 6791votahcruK RSSUG-MT Circular
Limiter 0.40 0.08 2.5 0.11 ? - - - Modified version of TM-3. This was the first machine to operate with a full carbon first wall with Zeff of 1.2 to 1.4.  For same discharges at TM-3 (stainless steel liner),  

Zeff was typically 2 to 4.

----62.05.131.008.0ralucriC8591 - 5591votahcruK RSSUPMT
The first toroidal machine with a strong toroidal magnetic field, Bt>Bj, built at the Kurchatov Institute in Moscow by Yavlinski and Golovin.  In some cases this machine has been known 
as TMB, incorrectly due to a transcription of the cyrillic character into latin script.  Porcelain torus with a stainless steel spring inside. Studied plasma discharge start conditions and 
plasma column stability, X-rays and runaway electrons. 

8791 - 2791votahcruK RSSU1-OT Circular
Limiter 0.60 0.13 1.5 0.07 Early (perhaps first) demonstration of feedback control of plasma position using a vertical magnetic field.  This was subsequently adopted for the majority of tokamaks.  (See CLEO for 

comparison.)

Tore Supra France  Cadarache 1988 Circular Toroidal 
Pumped Limiter 2.25 0.70 4.5 SC 2 <2.4 9 1.7 5 Very long pulses, reaching a record of 6.5 minutes in 2003, with 500kA plasma current. Holds the record for the energy injected/extracted from a pulse at 1.1GJ. Planned upgrade in 

2008 to allow 1000s pulses (CIMES project).  Already runs fully non-inductive pulses.  Most in-vessel components are actively cooled. NbTi TF coils run at a temperature of 1.8K. 

TOSCA      (TOroidal Shaping and 
Compression Assembly) UK  Culham 1974 - 1987 Flexible Shaping Limiter 0.30 0.10 1 0.025 - - - - Operated in Culham 'E' buildings which are no longer used for fusion research. 10mS pulses.  Pioneered flexible plasma shaping, including divertor configurations, and use of second 

harmonic (28GHz) ECRH in a tokamak.  Some TF compression experiments carried out. 

TRIAM-1M
(Tokamak of Research Institute for Applied 

Mechanics)
Japan  Kyushu Univ. 1986 - 2005 D-shape Limiter, with 

divertor added later 0.80

Very long pulses with LH current drive. Still holds the world record for pulse duration ( 5 hours 16 minutes reported in Nuclear Fusion, vol 45, no 10, 2005).  Injected energy (110MJ). 
Little capability to adjust the shape of the plasma. PF coils mounted inside the bore of the TF coils to minimise heating.  Probably first machine to use Nb3Sn superconductor in its 16 D-
shaped TF coils, cooled by pool boiling liquid helium.  Originally limiter configuration, but molybdenum divertor plate added. Hydrogen only.  Air cored.  To be replaced by a steady state 
spherical tokamak called "QUEST".

EFFOIRSSU3-NAMUT 1980, rebuilt 
1990.

Circular
Limiter 0.55 0.24 1.2 0.16 - 1 0.5 - Confinement and compression studies, and studies of ITB formation and evolution during the ramp up of ohmic discharges.

Currently operating
Under construction

Proposed or planned
Currently not operating

Decommissioned

Blank boxes - not known
DNB: Diagnostic Neutral Beam.  ECH: Electron Cyclotron Resonance Heating. FW: Fast Wave. IB: Ion Bernstein Wave.  ICH: Ion 
Cyclotron heating.  IP: Max plasma current.  LH: Lower Hybrid Current Drive.  NBI: Neutral Beam Injection. SC: Superconducting.
TF: Toroidal Field.  SMBI: Supersonic Molecular Beam Injection.
"y" means yes, but that no details have been obtained. 

Spherical Tokamaks 
are covered in a separate table.

Follow the link at 
www.tokamak.info.

Key to Abbreviations:

(14) (3)
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JET – Record fusion power. Discoveries include first ITBs in pellet  
enhanced plasmas, monster sawteeth and ‘the snake’. © EFDA

T15 – Currently the largest Nb3Sn superconducting coils in the world.  
© Kurchatov Institute. 

ASDEX upgrade – High heating power available for reactor relevant 
studies of plasma heat dissipation.  © IPP Garching
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At least 200 tokamaks have been built and operated since the first machine, TMP, was constructed in the USSR in 1954.  Most of these machines have contributed  
to fusion research in some significant way.  Some notable ‘conventional’ tokamaks are listed in this table, sorted alphabetically and colour coded by their current  
operational status.  Many others have also made important discoveries, so if your favourite machine is not listed here please try to find it on the web site mentioned  
below.  Some machines appear more than once on the table if they have operated in different configurations or on different sites. (e.g. JET appears in divertor and limiter 
configurations, and JT-60 in four configurations.)

ALCATOR C-Mod – Highest operating toroidal field on a divertor
tokamak. Molybdenum plasma facing walls. © PSFC, MIT


