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What do we need to cover?

 Pedestal top parameters
 Pedestal Width

* Pedestal profile shape
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This is a well established technique and does not need much improvement.
However covered plasma conditions limited by ECE
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Pedestal width
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« Difficulty to combine diagnostics p p

* EFIT mapping problems
» Poor temporal resolution for some plasma parameters

Ideally we would have one diagnostic @ 5f,, to cover full profiles
to avoid mapping issues
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Profiles with ECE at JET
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Edge LIDAR pedestal
measurements
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e Edge lidar has resolution of
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Profiles with edge LIDAR at JET
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Pedestal reonstruction
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Preliminary experiments at JET
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And for T, n_ and p, (2.5MA only)
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How does this compare to other
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How does this compare to other

15

10

Ane [cmM]

BEFDA

Tokamaks?

| Nunes et al NF 45 (2005) 1550
: : . , :

| Ane ot 1/ng ped AUG (a)

x )
‘ 2%
\ @
\ @ ¢ ELMy H-mode
\ @ ® | -mode + ohmic] -
k\
1
A : "
~ - °
'i"‘ ~ 2
2 4 :

PEVELOFPMENT &LAGE



UKAEA?I;J:(ILI;E;%I}:} HEFDAI:UF:HI'IZ:‘-.:‘C FUSION DEVELOPMENT .ue:alzﬁﬁ
How does this compare to other

Tokamaks?
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Two regionS' (EPS 2003 and APS 2003....)

-1- (1.2MA): increasing pedestal width with increasing fuelling

-2- (= 2MA): ~ constant pedestal width with increasing fuelling



UKAEA Fusion

Working
with Europe % o %

600

T EURGQFEAN FUSION DEVELOFMENT AKAGEEEMENT
» JET
e h I

H NBI-12MA

gl

o

o
!

N

o

o
|

Density gradient (10 m )

ICRH - 1.2MA
¢ NBI-2MA
P ® NBI2.0 MA 19 febr
_ NBI 2.5MA 19 febr
~ - L __7__:_|U§U_U\ment limitation
. T
- T + TT )

Two regions;

19 -3
Neped (107 m”7) Mark Kempenaars

(EPS 2003 and APS 2003)

-1- (1.2MA): decreasing gradient with increasing fuelling

-2- (= 2MA\): increasing gradient with increasing fuelling



***** EURG@QFEAN FUSION DEVELOFMEXNT AMAGEEEMENT

UKAEA Fusion ,
Working % * |

with Europe % 4 %

Pedestal width at JET

 Measurement is only possible when
special shape Is used

 Combining diagnostics is tricky because of
EFIT mapping problems (E. Solano)

« Clearly the profile shape is not resolved
(assume TANH)

« Stability analysis requires better resolving
of pedestal profile shape.
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Capabillities of Dlagnostlcs

Also E. de la Luna
Diagnostic Parameter | Accuracy | Time resolutio | Restriction
n
ECE T, < 5% S5kHz |2-5cm B, ne, shine
through
LIDAR TS T,andn, |10-20% |1Hz 2-5 cm Plasma Shape,
rep.rate
Interferometer | n, integral | 1% >kHz - Plasma Shape
CXRS: T. 10% >10ms | 5-8 cm All beams on:
Y. Andrew low resolution
Li-beam N, ? Limited |2 cm Plasma Shape,
not reliable...
HRTS n,and T 5-10% 20ms | 1.5cm Under
construction
Reflectometry | n, ? (good) |1 ms 1cm B,n space/radial
S. Hacquin cover. (Hacquin)




UKAEA E};',SIO" }

n
with Europe % 4 %

High Resolution
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Status of the diagnostic

HRTS HRTS
Specified now
Spatial 1.5 cm 2.5 cm core
resolution 1.5 cm edge
Nr. of points 63 35

Time range | Full plasma Heating
phase

Frequency 20 Hz 20 Hz
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Performance simulation:
Assume a pedestal of 2 cm wide
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Look at it with 1.5 cm resolution
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ook at it with 1.5 cm resolution

Density (10'% m™)
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Even if HRTS will work to full Spec

 There will be only 1 point on the gradient
In this 2 cm wide pedestal

 ELM averaging will be required.
(R. Behn/Y Martin)

e IS It possible at JET as well?
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Simulation of experiment

* Wiggle the plasma by 2 cm at 1Hz

 Assume 5 seconds stable ELM-mode

e This means 5*20=100 HRTS profiles

e Divide the ELM period in 4 parts (can choose)
 Meaning 25 profiles per phase

* Independent of ELM frequency
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Combine 25 profiles incl. wiggle (1.5 cm resol.)
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ELM time locating
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s ELM averaging justified at JET?:
Do experiment with ECE data

First CPLF and Raw Te plotted against t_elm_phase
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 Normalising ELM time traces results in good match

BREFDA o e o e
Apply ELM phase averaging
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This 1S used to:

- Determine ELM statistics:
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- Check validity of ELM averaging for less
frequent measurements (edge LIDAR,
CXRS, future HRTS)
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Conclusions

 Pedestal top Is well determined with ECE
and interferometry.

* Pedestal width only resolved in special
nlasma shapes with edge LIDAR,
nterferometer and ECE

« New HRTS and Reflectometry will
contribute greatly here and also in more
precise determination of profile shape.
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Availability of HRTS

e The system is now being commissioned
5 milestones have been set
« M1, 19 May
Get the laser into the vacuum vessel
e M2: 19 June
Get first temperature profiles
« M3: During Campaign
Shakedown of the system
« MA4: After C15-C17/18 (perhaps in retro)
Get first density profiles
« Mb5: next year
have fully operational system



MAST — Pedestal Measurements
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