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I pact f ithiu c ated wa s 
 p as a perf r a ce i  the 

T II ste arat r 
 1  I tr ducti  
P as a wa  i teracti  issues are para u t i  achievi g 
fusi  p as as with high purity  c tr ed de sity a d 
high c fi e e t  Eve  whe  p as a faci g c p e ts 
(PFCs)  such as i iter a d divert r target ateria s  are 
se ected  the basis f their abi ity t  withsta d the very 
high partic e a d p wer f uxes characteristic f prese t 
fusi  p as as  i teracti s betwee  the first wa  a d 
charge excha ge eutra s  ph t s  a d s e re r ess 
te u us p as a are c sidered t  c tribute t  the p as a 
i purity c te t as uch as the PFCs d  Theref re  c
cer  has bee  gr wi g f r a y years ab ut pr per c di
ti i g f the t ta  i er wa  f the fusi  device  
C pared t  t a a s  ste arat r p as as sh w disti ct 
features i  their i teracti  with the surr u di g ateria s  

 the p sitive side  the ac  f disrupti s a d type I 
E s a es the  re re iab e f r react r perati  
The abse ce f a  HD drive  de sity i it is a ther 
p sitive fact r  H wever  due t  their sig ifica t y higher 
aspect rati  ste arat rs ffer a ess fav rab e area t v
u e rati  a d a s  w rse scree i g f recyc ed eutra s  
This ast para eter has bvi us i p icati s f r divert r 
desig  a d  i  ge era  f r de sity c tr  by exter a  
s urces  

A th ugh s e specific divert r c cepts deve ped f r 
ste arat rs have yie ded reas ab e success i  i purity 
a d partic e c tr   specific c ati g strategies f r the 
first wa  exist  H wever  app icati  f c cepts with 
g d perf r a ce i  t a a s  such as b r i ati  r Ti 
getteri g  has a s  i pr ved achi e perati  i  the ste
arat r c u ity  Due t  the syste atica y higher c

p exity i  the vacuu  vesse  t p graphy f ste arat rs  
h ge e us c ati gs are harder t  pr duce  i  particu ar 
if i e f sight dep siti  (i e  Ti getteri g) is s ught  I  
the prese t w r  the i p e e tati  f a syste  f r fu y 
c ati g f the i er wa s f a ste arat r (the T II He iac) 

with ithiu  is described f r the first ti e  C pared t  
ther w  c ati g e e e ts such as Be  C  a d B  i is a 

very attractive e e e t due t  its very w radiati  
p wer  str g H rete ti  ( eadi g t  the f r ati  f the 
very stab e hydride  iH)  a d str g  getter activity  a d 
exce e t resu ts have bee  achieved rece t y i  t a a s 
1  

2  Wa  c diti i g f the T II ste arat r 
The T II ste arat r at CIE AT i  adrid  Spai  has 
bee  perated u der diverse first wa  c diti s si ce its 
begi i g 2  U der e ectr  cyc tr  res a ce (ECR) 
p as a ge erati  a d heati g  de sity c tr  is ha

I  this issue   
I pact f ithiu c ated wa s  p as a per
f r a ce i  the T II ste arat r 

ithiu  c ati g  tested f r the first ti e i  a ste arat r  
has pr ve  a very effective eth d f r partic e c tr  
i  the T II ste arat r  Cha ges i  the sh t by sh t 
fue i g characteristics as we  as i  the t ta  partic e 
i ve t ry c patib e with g d de sity c tr  have 
bee  rec rded after the i dep siti  The fue i g rate 
at c sta t de sity was a fact r f 4 higher tha  with 
B c ated wa s  a d a  eve  higher va ue was esti

ated f r the a wed H i ve t ry i  puffi g c tr ed 
ECRH discharges  These cha ges were a s  irr red 
i  the radiati  a d edge radia  pr fi es  with 
i creased e ectr  te peratures  Rec rd va ues f 
p as a e ergy c te t were easured at de sities up 
t  4 5 × 1013 c −3 u der i c ated wa  c diti s  
I p rta t cha ges i  the radia  pr fi es f t ta  radia
ti  were a s  rec rded i  BI p as as  i p yi g a dif
fere t  re be ig  echa is  f r p as a c apse 
at high de sities 1

Rep rt  the 17th I ter ati a  T i C fer
e ce a d the 16th I ter ati a  Ste arat r
He i tr  W r sh p 
A su ary f the i t eeti g that was he d i  T i 
( apa ) ct ber 15–19 2007 a d was rga i ed by 
the ati a  I stitute f r Fusi  Scie ces ( IFS) is 
prese ted  6
A  pi i s expressed herei  are th se f the auth rs a d sh u d t be repr duced  qu ted i  pub icati s  r 
used as a refere ce with ut the auth r’s c se t

a  Ridge ati a  ab rat ry is a aged by UT Batte e  C  f r the U S  Depart e t f E ergy



Ste a
pered by the c bi ati  f a w cut ff de sity a d the 
arge surface v u e rati  f the vacuu  vesse  with 

respect t  the p as a  H wever  differe t rigi s f the 
pr b e  were ide tified depe di g  wa  c diti i g 
a d p as a faci g ateria s  

F r the i itia  sce ari  a fu  eta  achi e  the pri cipa  
issue was des rpti  f high recyc i g He fr  the wa s  
which was i p a ted duri g ver ight g w discharge 
(GD) c diti i g  either by the p as a  r by direct i ter
acti  with the icr wave bea s  The syste atic use f a 
sh rt Ar GD peri d ed t  a sig ifica t i pr ve e t i  
c tr  With b r i ed wa s a d graphite i iters ( w  
sce ari )  the i pr ve e t i  p as a purity a d the w 
recyc i g c diti s at the begi i g f the perati  
(sh rt y after the dep eti  f H fr  the fi  by He GD) 
pr vided a higher t era ce f the p as a t  exter a  fue
i g  Tw  c p icati s  h wever  were f u d usi g 
b r i ed wa s  First  the gradua  adi g f the C B fi  
by H degrades the g d recyc i g characteristics i  a re a
tive y sh rt peri d  After a t ta  i p a tati  d se c rre
sp di g t  the axi u  upta e f the fi  1 × 
1017 c −2  was achieved  a sp ta e us de sity rise dr ve 
the discharge t  the cut ff de sity  eve  with  exter a  
puffi g  The app icati  f a few dry discharges was 
required f r rec very  but this was y tra sie t y 

btai ed  A sec d fact r i  p ay was the prese ce f the 
E ha ced Partic e C fi e e t (EPC) de  character
i ed by a sudde  i crease f partic e c fi e e t at a crit
ica  de sity  the rder f 0 6 × 1013 c −3 3  This 

de  wh se prese ce see s c rre ated with edge c i
si a ity a d the deve p e t f a ve city shear ayer at 
the edge 4  was f u d t  str g y depe d  the fue i g 
pu se shape a d a p itude 5  a d its deve p e t ca  be 
eve tua y suppressed by pr per tai ri g f the gas puff
i g

I  the 2007 ca paig  a w recyc i g  w  wa  was 
tested  F r that purp se  a  i  situ ithiu  c ati g tech
ique was deve ped  It is based  evap rati  u der 

vacuu  fr  f ur ve s  sy etrica y spaced a d ri
e ted ta ge tia y t  the p a e f the c rresp di g 
f a ges i  the equat ria  p a e f the vacuu  vesse  fi ed 
with 1g f eta ic i each  A set f eta ic resista ces 
(Ther c ax) a d ther c up es ( type  tw  per ve ) 
are perated at pre pr gra ed te peratures f 500−
600 C by a ce tra  PID based p wer supp y  Effusi  
fr  the ve s creates a  at ic bea  ai ed at the 
re te regi  pp sed t  the c rresp di g f a ge  U der 
high vacuu  perati  the ea  free path f the i at s 
is g e ugh t  pr duce a thi  ayer  the vesse  wa s 

cated idway betwee  ad ace t ve s  The dep siti  
patter  direct y visib e i  the gr ve pr tecti g the ce tra  
c i s  atches the i e f sight f ight f the i at s  

 A ter ative y  effusi  u der a He at sphere was tried 
t  e ha ce atera  diffusi  f the bea  he ce pr vidi g a 

re h ge e us c ati g f the wa s i  areas c ser t  
the ve s  A pressure f 10−5 bar was ch se  based  
the experi e ta y deter i ed ea  free path f r the He

i syste  at this pressure    70 c  a d the characteristic 
e gth f the vacuu  vesse  V S  20 c  (assu i g pure 

cy i drica  ge etry)  I  rder t  exte d the ifeti e f 
the i c ati g  a d due t  the very high reactivity f this 
species with bac gr u d gases (water  2  2  C  …) a 

50  b r  ayer was dep sited pri r t  the evap rati  
by c ve ti a  GD f a  rt carb ra e He ixture  A 
pure He GD dep eted the B c ati g f H after its dep si
ti  A s  He GD was app ied every day  the i ayer i  
rder t  re ve H fr  the areas t fu y c vered by the 

c ati g  A t ta  f 12 g f i was evap rated f r the 650 
discharges perf r ed i  this peri d

3  Partic e c tr   i wa s 
C pared t  perati   b r i ed wa s  the c tr  f 
p as a de sity by exter a  puffi g was very uch 
upgraded up  ithiu i ati  f T II  t y were the 
required puffi g eve s sig ifica t y higher f r the sa e 
de sity  but a s   sig  f saturati  was bserved after a 
fu  day f ECRH perati  f particu ar re eva ce f r 

achi e perf r a ce is the rec very f pu pi g wa  
characteristics after sh ts with de sities ab ve cut ff  
Typica y  e r tw  purges (dry discharges) were 
required i  B sce ari s  H wever   such a eed was 
f u d up  ithiu i ati  the wa  e ry effect bei g 
basica y washed ut  I  rder t  qua titative y u dersta d 
this effect  the partic e ba a ce  a sh t t sh t basis was 
eva uated fr  the i ected hydr ge  a d the des rbed 
hydr ge  after the p as as  the atter bei g easured by 
a  abs ute y ca ibrated ass spectr eter  I  Fig  1 
resu ts f r a typica  perati  day u der b th types f wa  
c diti s are disp ayed  Tw  ai  differe ces betwee  B 
a d i wa s are c ear y see  fr  the figure  First  the 
required partic e i ecti  f r a give  de sity is syste ati
ca y higher i  the i case  Sec d  whi e the B wa  sh ws 
saturati  at a t ta  retai ed i ve t ry f H  5 × 1020 
(which  f r the i a  saturati  eve  f B fi s  i p ies 
a  effective i teracti  area f ess tha  1 2)   sig  f 
such saturati  is see  f r va ues up t  4 ti es higher i  
the i case  

The dy a ic behavi r f p as a partic es duri g the dis
charge is sh w  i  Fig  2 f r a characteristic sh t  First  
gas puffi g is i ected f r de sity bui d up  The  it is 
abrupt y i terrupted a d the ev uti  f c rd de sity a d 
Hα e issi  are rec rded  F r pure H p as as  a si p e 
equati  f the f r

                                             (1)
td

dNe fQin
Ne

τp 1 R–( )⁄
–
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ca  be app ied  Here  Qi  is the puffi g rate (e s)  τp is the 
partic e c fi e e t ti e  f is the fue i g efficie cy  a d R 
is the recyc i g c efficie t
 

App icati  f Eq  (1) t  the data f Fig  2 yie ds a f va ue 
ear u ity a d a  effective c fi e e t ti e  τp (1 − R)  
f 30 s  Assu i g  a r cha ges i  partic e c

fi e e t with respect t  the b r  a d eta  cases (see 
be w)  a va ue f 0 65 is btai ed f r R  This va ue  
a th ugh wer tha  that deduced f r b r i ed wa s  is 
sig ifica t y higher tha  expected f r a fu y abs rbi g 
wa  a d ay ref ect the i ited exte t f the wa  c ver
age by the i c ati g  

A ther i p rta t fact r c tributi g t  de sity c tr  
by exter a  puffi g is the abse ce f disc ti uities i  the 
c fi e e t characteristics  such as that i tr duced by the 
tra siti  t  the EPC de  I  Fig  3  the depe de ce f 

i e average de sity  partic e f w t  the wa  (Hα sig
a ) is sh w  f r i wa  perati  The cati  f the 

EPC tra siti  f r the B a d eta  cases is a s  sh w  
F r c sta t recyc i g c diti s a d eg igib e c tribu
ti  f i purities t  e  the i earity disp ayed i  the fig
ure bvi us y i p ies that  cha ge i  the partic e 
c fi e e t characteristics f the p as a is ta i g p ace 
duri g the sca  This is a s  c fir ed thr ugh the i  
e ergy c fi e e t a a ysis sh w  i  Sec  5  

4  I purity behavi r a d p as a para eters
C ea  p as as are r uti e y btai ed i  T II usi g ECR 
heati g u der w  sce ari s  arge y due t  the str g 
xyge  getteri g effect f the B c ati gs a d the use f 

graphite i iters 6  A th ugh the i c ati gs were t 
ai ed at i pr vi g this situati  a sig ifica t effect was 

Fig 1  Partic e ba a ce u der B a d i wa  c diti s  T p  
I tegrated partic es i ected per pu se  B tt  Cu u ative 
rete ti  f H i  the wa s  B ac  i  B ue a d red  B  

Fig  2  Ti e resp se f e ectr  de sity (b ue) a d f uxes 
t  the wa  (Hα  red a d g d) t  a gas pu se (b ac  a d 
gree ) with i wa s

Fig  3  i e average de sity vs f ux t  the wa s f r i wa  
c diti s  The i e is a i ear regressi  fit t  the data
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bserved i  the ast ca paig  Carb  e issi  was see  
t  decrease duri g the perati  day  Figure 4 sh ws the 
ev uti  f s e re eva t sig a s  r a i ed t  the i e
average de sity  After a  i itia  spi e i  a  i purity 
it rs  ass ciated with the very first sh ts after i dep si
ti  a syste atic decrease ta es p ace up  p as a 

perati  f specia  re eva ce is the str g decay f the 
b eter sig a  c se y re ated t  the suppressi  f car
b  i purities fr  the p as a  The str g reducti  f 
the C s urce i  the prese ce f i is a we d cu e ted 
effect that is ass ciated with a decrease f the physica  a d 
che ica  sputteri g f carb  due t  its c ati g with i 
7  The sec d day f perati  is preceded by 30 i  f 

He GD

The i purity eve s at the start f the sec d day are see  
t  rise i itia y  but they s  rec ver t  their w eve s  
the i sig a  reachi g a eve  up t  seve  ti es wer tha  
bef re  Si ce its easure e t is ca  the er si  f the 
i itia  ayer at the bservati  wi d w  with subseque t 
spreadi g ver ther areas f the vesse  c u d acc u t f r 
this effect  This w u d a s  acc u t f r the c c ita t 
decrease i  i purity radiati  which w u d t be 
expected if si p e re va  f the be eficia  effect was 
ta i g p ace  After discharge 16540  syste atic higher 
c ta i ati  f the p as a is see  This is ass ciated 
with the i serti  f the graphite i iters 1 c  i t  the 
separatrix duri g severa  sh ts  The i teracti  f the i
iters with the p as as was see  t  be str ger f r i wa s 
tha  i  the B case  as it red thr ugh the i crease i  
t ta  radiati  a d the C V sig a  up  their i serti  up t  
2 c  This is a  appare t c tradicti  with the effect ust 
described  a d it was ascribed t  the higher edge te pera

ture i  i wa  p as as  A pr fi e f edge para eters  as 
deduced fr  the supers ic He bea  diag stic  is dis
p ayed i  Fig  5

A th ugh e ectr  de sities are si i ar t  th se f u d with 
b r i ed wa s  e ectr  te peratures are higher by a fac
t r betwee  1 5 a d 2  te tative y ascribed t  cha ges i  
d i a t i purity a d edge p wer ba a ce rather tha  t  
cha ges i  c fi e e t  Si ce physica  sputteri g f car
b  has bee  pr p sed as the ai  c ta i ati  echa

is  i  T II ECRH p as as 8  these cha ges are i  i e 
with the bserved i crease  

 I purity radiati  pr fi es are a s  see  t  ev ve up  
cha gi g the wa  ateria  Eve  whe  t ta  radiati  ev
e s are s ewhat wer i  the i case (c ea  discharges)  
a a ysis f s ft x ray (SXR) e issi  pr fi es suggests 
higher ce tra  va ues f eff f r the i case  The i p rta t 
issue f i purity accu u ati  i  ce tra y heated p as

as  h wever  deserves a re rig r us a a ysis f the 
bserved cha ges  a d it is ut f the sc pe f this w r  

A th ugh  a r cha ges i  de sity pr fi es are see  by 
the Th s  scatteri g diag stic  it is w rth e ti i g 
that cut ff i e de sities are 10% higher tha  i  the B 
c u terpart  a d a re detai ed characteri ati  f these 
pr fi es is prese t y u der way  I  e ergy ba a ce a d 
c fi e e t have bee  a a y ed thr ugh a si p e er
di e si a  de  f r the eta  a d b r  cases i  previ

us ca paig s 9  I  its v u e average tati  f r a  
ECRH p as a  it ca  be expressed i  the f r  

                            (2)

 

where e ectr i  c isi  freque cy  i  e ergy c
fi e e t ti e  a d charge excha ge (CX) sses are i te
grated i  the steady state ba a ce  V u e average 
e ectr  te peratures are used f r Te  Previ us esti ates 

Fig  4  Sh t t sh t ev uti  f s e i purity sig a s  r
a i ed t  the i e de sity  Circ es  C V (right axis)  tria

g es  i I  squares  B eter
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f CX sses a w f r eg ecti g this cha e  i  Eq  (2) 
u der the ECRH c diti s i  T II  which a ws f r the 
eva uati  f the characteristic τi va ue by si p y p tti g 
the ter s f the equati  as disp ayed i  Fig  6  Tw  
i p rta t re ar s ust be ade ab ut the behavi r dis
p ayed i  the figure  First  a very si i ar s pe  direct y 
givi g a first rder esti ate f r τi f 5 s  i  agree e t 
with partic e c fi e e t ti es e ti ed ab ve  is f u d 
i  the three cases  Sec d  the disc ti uity bserved at 
c isi a  freque cies f 10 s−1  c rresp di g t  the 
tra siti  t  the EPC de  is issi g i  the i case  thus 
c fir i g the resu ts f u d thr ugh the fue i g a a ysis 
f Fig  3  Thus  a th ugh ce tra  e ectr  te peratures 

were f u d t  be higher with i wa s  which ca  be i i
tia y ascribed t  the higher perf r a ce f the ECRH sys
te  i  the ast ca paig   cha ges i  the i  cha e  are 
bserved as the wa  ateria  is cha ged  at east whe  the 

e ectr i  c isi a ities are high e ugh t  disregard 
CX sses  

5  BI p as as   
High beta perati  is e f the a r g a s f the T II 
pr gra  Theref re  exte sive eutra  bea  i ecti  
( BI) heati g ust be c up ed t  the p as a  a d eff rts 
i  this directi  have bee  ade i  the ast few years  It 
was s  f u d  h wever  that pr per de sity c tr  was 
extre e y cha e gi g u der additi a  heati g  part y due 
t  the extra fue i g ter  i tr duced by the bea s a d their 
i teracti  with the vesse  wa s  I  the abse ce f divert r 
c figurati s  a w recyc i g wa  ca  be f great he p 
i  preve ti g p as a c apse resu ti g fr  excess de
sity u der fi ite heati g p wer  A th ugh at prese t the 
discharge durati  u der BI heati g is sti  d i ated by 
this pr b e  i p rta t cha ges have bee  detected i  the 
ev uti  f the BI p as a para eters  I  Fig  7  a c
paris  f these para eters f r b r  a d ithiu  wa s is 

sh w  Ce tra  e ectr  te perature  edge a d ce tra  
radiati  a d i e average de sities are sh w  i  b th 
cases  A squared pu se sh ws the ti e f i ecti  
A th ugh ce tra  e issivities are si i ar at the c apse  a 
higher i e de sity (4 6 vs 3 4) is reached i  the i case  
I teresti g y  edge e issivities are sig ifica t y wer i  
the i case  Further re  the ce tra  t  edge radiati  
behaves i  a sig ifica t y differe t way i  the tw  cases  
Acc rdi g t  the rati  f the ru i g de s f r radiati  
at the edge  the resu ts prese ted here suggest the prese ce 
f radiative i stabi ity as ca didate cause f r c apse i  

ste arat rs 10  a d the differe t shapes f the c i g 
rates f r the d i a t i purities f r the B case  whi e a 
pure ther a  c apse w u d i it the p as a de sity i  
the ithiu  wa  sce ari  with bvi us i p icati s f r 
future upgradi g f the BI p wer i  T II

Fig  6  I  e ergy ba a ce a a ysis f r three wa  sce ar
i s

7

Fig  7  P as a e issivity (W  c −3  ce tra  a d edge 
i es)  i e de sity (1013 c −3)  a d v u e averaged e ec
tr  te perature (gree )  A 500 W eutra  bea  was 
i ected duri g the ti e i dicated by the b tt  pu se i  
each p t

0

1

2

3

4

5

6

0

50

100

150

200

250

300

1000 1050 1100 1150 1200

B walls

Te

time(ms)

0

1

2

3

4

5

6

0

50

100

150

200

250

300

1000 1050 1100 1150 1200

Li walls

edge emissivity (Wcm-3)

Central emissivity (W cm-3)

Line density (1013cm-3)
IACCEL1 NBI

T  (keV)

BO
21

3-
17

02
1

time(ms)

Te
rat r ews 5 Dece ber 2007



Ste a
6  C c usi s 
T II has bee  perated u der ithiated wa  c diti s  the 
first ti e that this tech ique has ever bee  app ied t  a 
ste arat r  Very e c uragi g resu ts i  ter s f de sity 
c tr  a d i purity eve  have bee  btai ed  eve  whe  

y partia  c verage was achieved  The str g i pr ve
e t i  de sity c tr  is due t y t  wer recyc i g 

fr  the wa s but a s  t  the i hibiti  f the tra siti  t  
the EPC de by the higher puffi g eve s required  BI 
heati g has bee  p ssib e f r rec rd de sities f 4 5 × 
1013 c −3  its i it  p ssib y due t  a pure ther a  c
apse u der the i ited BI p wer avai ab e at prese t  
ew tech iques f r i pr ve e t f fi  h ge eity a d 

carefu  c tr  f i iter c diti s are f resee  i  rder 
t  i pr ve the resu ts  

F. L. Tabarés, I. García-Cortés, D. Tafalla, J. A. Ferreira, M. A. 
Ochando, R. Balbín, F. Medina and the TJ-II Team
Laboratorio Nacional de Fusión, CIEMAT,
Avenida Complutense 22, 28040 Madrid, Spain
E-mail: tabares@ciemat.es
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Rep rt  the 17th I ter a
ti a  T i C fere ce a d the 
16th I ter ati a  Ste arat r
He i tr  W r sh p 
The i t C fere ce f the 16th I ter ati a  Ste arat r
He i tr  W r sh p (ISHW) a d the 17th I ter ati a  
T i C fere ce (ITC) was he d i  T i ( apa ) ct ber 
15–19  2007  a d was rga i ed by the ati a  I stitute 
f r Fusi  Scie ces ( IFS)  re tha  200 experts i  ste
arat r he i tr  research fr  Austra ia  Austria  Be

giu  Ger a y  apa  Russia  Serbia  Spai  U rai e  
a d the U ited States f A erica gathered at the c fer
e ce  The I ter ati a  Advis ry c ittee  chaired by 

 t i a  the I ter ati a  Pr gra  C ittee (IPC)  
chaired by C  Hida g  a d the ca  rga i i g C it
tee ( C) chaired by H  Ya ada  deve ped the scie tific 
pr gra  f the i t c fere ce  This series f ste arat r 
w r sh ps is rga i ed bie ia y i  the fra ew r  f the 
I ter ati a  E ergy Age cy (IEA) I p e e ti g Agree

e t  the Ste arat r C cept  IFS has rga i ed the 
ITC as a  a ua  eeti g f r fusi re ated scie ces si ce 
its estab ish e t i  1989  The IPC arra ged 2 p e ary 
ta s  1 review ta  2 tut ria  ta s  a d 23 i vited ta s i  
additi  t  202 c tributed prese tati s

The drivi g f rce behi d ag etica y c fi ed fusi  
research is the desig  f ag etic traps t  c fi e high
te perature p as as f deuteriu  a d tritiu  i  react r
re eva t c diti s (i e  t  pr duce se f sustai i g fusi  
reacti s a d re ease usefu  e ergy)  A th ugh the ext 
step i  ag etic c fi e e t devices  such as ITER  wi  
be based  the t a a  idea  it is t c ear that a u ique 

ag etic c figurati  wi  be the a swer t  the vari us 
p ssib e app icati s f fusi  e ergy  a d he ce ther 

ag etic c fi e e t c cepts sh u d be exp red  The 
ste arat r is a  a ter ative ag etic c fi e e t c cept  
with the specific adva tages f a  i tri sica y steady state 

ag etic fie d a d disrupti free perati  The three
di e si a  (3D) ag etic fie d ge etry i  ste arat rs 
eeds a  e ab rate pti i ati  t  guara tee c fi e e t 

pr perties that eet the basic require e ts f a fusi  
react r p as a  Deve p e t f ste arat rs as a  a ter a
tive fusi  react r c cept is a ey issue c fr ti g the 
ste arat r c u ity  This issue was addressed i  the 

eeti g by i c udi g specia  sessi s  t pics which are 
particu ar y re eva t t  the ste arat r i e as react r c
cepts (e g  divert r physics)

 Fr  the perspective f the basic u dersta di g f sys
te s far fr  ther a  equi ibriu  fusi  p as a studies 
are a fu y u tidiscip i ary area f research  The i t 
ISHW ITC c fere ce has e phasi ed the t pica  area f 
rat r ews 6 Dece ber 2007



Ste a
F ws a d Turbu e ce  which are see  wide y i  ature 
a d are a s  bec i g a high pri rity research area i  

ag etica y c fi ed p as as  

Ste arat rs a d t a a s are c p e e tary ag etic 
c fi e e t c cepts  but everthe ess share a y c

 aspects  Thus  we sh u d exp it sy ergies with the 
t a a  wherever ea i gfu  The ISHW be efited 
great y fr  the prese ce f i vited ta s fr  the t a

a  c u ity  as i  previ us ste arat r w r sh ps

The deve p e t f ste arat r he i tr  w r i g gr ups  
i c udi g the c fi e e t database a d pr fi e database 
w r i g gr ups  has bee  very successfu  as a ea s f 
pr ti g pr ductive i ter ati a  c ab rati  I vited 
ta s rep rti g  these ey activities i  the ste arat r 
c u ity were i c uded i  the pr gra  I  additi  the 
w r sh p has bee  a  exce e t f ru  t  trigger discus
si   p ssib e additi a  ste arat r he i tr  w r i g 
gr ups  This discussi  has bee  fu y we c ed a d 
sti u ated by the IEA Ste arat r Executive C ittee  
C sideri g that a fusi  react r ste arat r sh u d perate 
at high beta with c tr  f partic e a d e ergy exhaust  it 

was agreed t  pr te the deve p e t f a ew ste ara
t r he i tr  w r i g gr up f r further deve p e t f 
he ica  divert r c cepts  

S ides f s e ra  prese tati s as we  as the pr ceed
i gs are avai ab e at http itc ifs ac p  Exte ded papers 

f a r c tributi s wi  be a s  pub ished i  a specia  
issue f P as a a d Fusi  Research 
(http www spf r p PFR )

The 17th I ter ati a  Ste arat r W r sh p wi  be he d 
i  Pri cet  USA  i  2009 a d wi  be h sted by the Pri
cet  P as a Physics ab rat ry

Carlos Hidalgo
CIEMAT, Madrid, Spain
Chairperson of International Program Committee

Hiroshi Yamada
National Institute for Fusion Science, Toki, Japan
Chairperson of Local Organizing Committee
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