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Highlights from 13th Experimental Campaign in 2009Highlights from 13th Experimental Campaign in 2009
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✓ Development of 77 GHz ECH by 
collaboration with Tsukuba Univ.

✓ Suppression of anomalous transport in

✓ Confinement improvement leading to 
high-ion temperature

✓ Improvement of accuracy of impurity

Major radius (m) Minor radius (m)

✓ Suppression of anomalous transport in 
the geometry with reduced effective 
helical ripple and confinement 
improvement in electron root (CERC)

✓ Improvement of accuracy of impurity 
concentration measurement by CXRS 
with 40 keV NBI

✓ Qualitative assessment by integrated 
✓ Improvement of accuracy in electron 

temperature measurement by Thomson 
scattering

y g
database of atomic and molecular 
processes
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Point and Orientation of Experimental StrategyPoint and Orientation of Experimental Strategy

Identification of achievement/goal
1) Extension and improvement of 
plasma parameter

Extension
plasma parameter
2) Discovery
3) Identification of correlation or 

lit

of 
Parameter

causality
4) Improvement of 
accuracy/probability

Discovery
Generalize

to lawto law

Improvement of Accuracy
(Diagnostics Theor Sim lation)(Diagnostics, Theory, Simulation)

Then, in the next experimental campaign
1) What is prospected as extension of the present knowledge and infrastructure ?1)  What is prospected as extension of the present knowledge and infrastructure ?
2)  What is a critical unresolved issue ?
3)  What do we need to solve it ?
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Confinement Improvement leading to high Ti :Confinement Improvement leading to high Ti :
indicates correlation between thermal and momentum indicates correlation between thermal and momentum 
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Impurities are pushed back to Impurities are pushed back to divertordivertor in high densityin high density
3 D modeling & experiment demonstrate screening effect by friction force3-D modeling & experiment demonstrate screening effect by friction force

Distribution of C3+population (3-D modeling)
According to the model

Uniform poloidal distribution

Modeling Experiment

According to the model, 
screening effect is 
reinforced more in 
heavier impurities
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5th NBI will be available
New facilities in the 14 Exp. Comp. (1)New facilities in the 14 Exp. Comp. (1)

5th NBI will be available
Perpendicular Injection Power: 6MW,   Voltage: 60keV
 Total NBI power increases from 23 MW to 29 MW

・ Higher temperature, in particular Ti
・ Improvement of CXRS (Ti and V in 2 kHz)

T i f LHD
7

New NBI

Top view of LHD

5

6

V
)

Pi=6.6MW~9.3MW
Zeff=2.0

3

4

T i(0
) (

ke
V

(Pi/ni)
0.5

2

3T
2 4 6 8 101214

2

Pi/ni (10-19MW m3)

I t t i h d ith (P / )0 5 ?
Existing NBIs

Ion temperature is enhanced with (Pi/ni)0.5 ?

6/10



Step by step modification to closed divetor system

New facilities in the 14 Exp. Comp. (2)New facilities in the 14 Exp. Comp. (2)
plasmaStep-by-step modification to closed divetor system

Closed divertor Heat capability
2

plasma

Closed divertor 1.5 MW/m2

Open divertor

14th exp camp 2 toroidal sections of inboard side are modified

plasma

14th exp.camp.    2 toroidal sections of inboard side are modified
Pump is not available yet.

 Identification of capability of neutral compression
 Ultimate design with pumping capability of 20Pam3/s 7/10



Restart of ICRF experiment with new antenna

New facilities in the 14 Exp. Comp. (3)New facilities in the 14 Exp. Comp. (3)
Restart of ICRF experiment with new antenna

A pair of top and 
bottom antennae
 D bl t Double strap 

antennae

Heating capability
Pulse 2MW
Steady state 1MW

✓ Accommodate two straps in toroidal direction
 Control toroidal wave number by phase control of currents

 I t f l t h ti ffi i b L d Improvement of electron heating efficiency by Landau 
dumping

 Suppression of impurity contamination by reduction of sheath 
potential as well as high wave number excitation
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LHD Experiment Theme Groups and LeadersLHD Experiment Theme Groups and Leaders

Experiment Theme Group Co-leader Sub-leader
1 Confinement improvement in high 

density by divertor T.Morisaki S.Masuzakidensity by divertor

2 Extension of high-temperature regime M.Osakabe
S.Murakami (Kyoto Univ.)

H.Takahashi
I.Yamada

3 High-performance steady–state regime 
/ Physics of wave heating

R.Kumazawa
H.Idei (Kyushu Univ.) H.Igami

4 Extension of high- regime Y.Suzuki S Sakakibarag  g
/ MHD equilibrium and stability K.Nagasaki (Kyoto Univ.) S.Sakakibara

5 Thermal and particle transport in core 
plasmas / Atomic and molecular N.Tamura

S I ki (K h U i )
I.Murakami
A Shi iplasmas / Atomic and molecular 

processes by LHD plasma
S.Inagaki (Kyushu Univ.) A.Shimizu

6 Edge plasma physics and plasma wall
interaction

T.Akiyama
N Ohno (Nagoya Univ ) N.Ashikawainteraction N.Ohno (Nagoya Univ.)

7 Physics of high-energy particles 
/ Physics of wave heating

M.Isobe
S.Yamamoto (Kyoto Univ.)

H Idei (kyushu Univ )

K.Saito
M.Nishiuray g H.Idei (kyushu Univ.)

8 Device engineering experiment H.Chikaraishi S.Hamaguchi
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Schedule of 14th Experimental Campaign in 2010Schedule of 14th Experimental Campaign in 2010
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Availability  :  12 weeks,  41 days,   6,100 shots


