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ABSTRACT

High resolution measurements on the Alcator C-Mod tokamak [I.H. Hutchinson et al,
Phys. Plasmas 1, 1551 (1994)] of the transport barrier in the “Enhanced D, (EDA) regime,
which has increased particle transport without large edge localized modes, show steep density
and temperature gradients over a region of 2-5 mm, with peak pressure gradients up to 12
MPa/m. Evolution of the pedestal at the LH transition is consistent with a large, rapid drop in
thermal conductivity across the barrier. A quasi-coherent fluctuation in density, potential and
Bypol, with £,~50-150 kHz and ke~ 4 cm™, always appears in the barrier during EDA, and drives a
large particle flux. Conditions to access the steady-state EDA regime in deuterium include 6 >

0.35, q9s> 3.5 and L-mode target density n, > 1.2 x 10*° m™. A reduced qos limit is found for

hydrogen discharges.



I. Introduction

This paper reports on recent edge measurements on the Alcator C-Mod tokamak (C-
Mod), primarily in the “Enhanced D,”, or EDA, H-mode regime. The “high confinement”, or
“H-mode” regime, first discovered on the Axisymmetric Divertor Experiment (ASDEX) in
1982, is characterized by a decrease in particle and energy transport, and consequent steepening
of density and temperature gradients, in a narrow region just inside the last closed flux surface
(LCFS). In recent years it has become apparent that the plasma parameters at the top of the
transport barrier, or ‘pedestal’, can strongly affect global confinement, not only increasing the
stored energy, W, by the height of the pedestal but also modifying the boundary conditions of
core transport. Several experiments, notably C-Mod and ASDEX-Upgrade®**, have shown
correlations between edge T. and core confinement and core VT , or between edge pressure and
W. Such sensitivity has led to experimental and theoretical efforts to understand the physics and
scaling of the edge pedestal’, and to increase pedestal temperature and pressure.

Unfortunately, there is a serious negative consequence to increasing pedestal energy. In
most high power experiments, the edge pressure is regulated by Type I Edge Localized Modes
(ELMs)°. The edge gradients collapse periodically due to a magnetohydrodynamic (MHD)
instability, expelling much of the energy in the pedestal to the scrape-off-layer (SOL). This
energy, which can be 5-10% percent of the total W, is rapidly transported to the divertor plates.
Extrapolations to a reactor-grade plasma such as the International Tokamak Experimental
Reactor (ITER) show that the resulting heat pulse would cause unacceptably high erosion of
divertor plates’. From a divertor standpoint, smaller, more frequent ELMs such as Type III
ELMs are preferable. However, these seem to occur when edge T., and thus confinement, are
only moderately above L-mode.

The Enhanced D, regime found on C-Mod may satisfy the conflicting requirements of
high confinement and divertor heat loads. In this regime the pedestal is regulated by a
continuous transport process, rather than by periodic MHD events. First observed in 1996°, it is
characterized by much lower particle confinement than ELM-free H-mode, leading to steady-
state conditions and lower radiated power’. Energy confinement is only moderately reduced, and
is comparable to that with Type I ELMs on other devices. Regular Type I ELMs have not yet
been observed on C-Mod. Since the EDA regime is very attractive for a reactor, understanding

its cause and the conditions under which it occurs and characterizing the edge and global



parameters in EDA H-mode are important aims of the C-Mod experimental program. Due to the

compact size (a=0.21 m, R=0.68 m) and high field and density (Br <8 T, n, < 102 m™) of C-

Mod, the device occupies a unique parameter space and has very narrow pedestals, with widths A
<1 cm'®. Much of the recent progress in understanding the EDA regime has come from
improved measurements of the profiles and fluctuations in the pedestal region.

In the next section, the steady-state profiles and time evolution of pedestal parameters,
primarily n. and T,, are presented. Since the results turn out to be similar in ELM-free and EDA
H-modes, both regimes are covered. Section III gives detailed observations in the EDA regime,
in particular of quasi-coherent fluctuations which are found to cause the enhanced particle
transport. The conditions to access the regime are examined. Possible physical explanations for

the fluctuations are discussed in Section IV.

IT Pedestal characteristics and evolution
A. Diagnostics

Several high resolution diagnostics have been added to measure both pedestal profiles
and fluctuations. Of particular importance is a new high resolution edge Thomson scattering
(TS) diagnostic'', which samples the plasma vertically at up to 22 spatial points, giving radial
resolution OR of 1.5 mm when mapped to the midplane, and measures T, and n. every 33 ms. T,
profiles are also measured with two electron cyclotron emission (ECE) polychromators at the
midplane, which have lower spatial resolution but sub-ms time resolution'®. The density
pedestal can also be inferred from a CCD (charge coupled device) array measuring visible
bremsstrahlunglz, proportional to nzzeff/f(Te), which has 6t=1 ms and OR = 1 mm. Two soft x-
ray arrays, with R =1.5 mm, are mainly sensitive to pedestals in the density of medium Z
impurities, primarily fluorine."® High resolution diagnostics of XUV and deuterium Lyman o
emission enable the photon radiation and local neutral density and ionization rates to be
measured'*"”.

Edge fluctuation diagnostics include a reflectometer measuring density fluctuations at 5
critical density layers between 0.3 and 1.5 x 10°° m™, which are typically all in or near the
pedestal region'®. Phase contrast imaging (PCI), viewing vertically and integrating along vertical
chords, is able to resolve fluctuation wavenumbers along the major radius using 12 channels

with 3 mm radial spacing. Two scanning Langmuir probes measure fluctuations in density and



potential, as well as edge n. and T, profiles. For some discharges a magnetic fluctuation probe

was added to the midplane probe head.

B. Pedestal parameters
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An example of pedestal profiles in T, ne, p. and soft x-ray and XUV emissivity, obtained
in an RF heated EDA H-mode discharge, is shown in Fig.1. In order to compare data from
various diagnostics, all parameters are mapped to the outer midplane. Uncertainties in flux
reconstruction using EFIT'”, and in diagnostic positions, give rise to relative errors ~ 5 mm. It
can be seen that all plasma parameters vary sharply over only a few mm, with n. and impurity
densities having the narrowest widths. The steepest pressure and T, gradients, exceeding 10
MPa/m and 60 keV/m respectively, occur in the outer part of the pedestal, where n. also drops
sharply. At this point T, is less than 200 eV, so that the collisionality v* is typically 5-10. Inside
this region T, continues to increase for several mm with a lower gradient of ~25 keV/m, but still

above the core VT, of ~ 10 keV/m. The transition between edge and core gradients, which sets

the boundary condition for core confinement, typically occurs between y = 0.90 and 0.95, where



v is the normalized poloidal magnetic flux. ECE measurements have shown that this region of

improved VT, expands inward with increasing net power Pi-Prag 4; the outer region of steepest
VT, does not expand. In contrast, the density pedestal is independent of power. In order to

characterize the height and width of the pedestals in a systematic way and compare with other
experiments, profiles are fit with a tanh function'®. However, such functions cannot capture all
of the structure revealed by TS profiles; fitted widths tend to depend on the exact region of the
plasma fitted as well as diagnostic resolution. This may well account for some of the data scatter
and discrepancies noted in scalings using different diagnostics, and between different
experiments”.

Scalings of pedestal parameters in RF-heated H-modes have been examined in a range of
plasma conditions, Bt=4.5-6 T, I, = 0.6-1.2 MA, Prr = 1-5 MW and line averaged density n, =
1-6 x 10* m ™. The heights of the T, and n, pedestals show fairly clear dependences. As might

be expected, nepeq is proportional to o, . The edge temperature at y=0.9 scales as (P, /7, )O'Sio'l

at fixed current, and also increases with I,. There is a strong correlation between I, and both n peq

and n, in H-mode. The pedestal pressure thus also increases with current. The dependence is
mainly in the pressure gradient Vp,_, rather than pedestal width. The best empirical scaling found

for this is Vp, ec I***%y« 23709 Interestingly, none of the electron pedestal widths shows a

clear dependence on I,. Widths do not get systematically narrower, in contrast to scalings with
Ppols Bp010‘40r pp010‘6 which have been reported on the Japan Tokamak-60 Upgrade (JT-60U) and
DIII-D experiments'*2°, but consistent with measurements on ASDEX Upgrade®'. As has been
reported previously, the width of the x-ray pedestals does decrease with Ipzz. Our present
understanding is that this reflects the width of the impurity barrier, formed near the top of the
density pedestal as a result of neoclassical pinches, and that it depends on the particle
diffusivity'>. The outboard x-ray width is also the only one to show a systematic difference
between ELM-free and EDA plasmas. It is wider in EDA, consistent with the higher observed
impurity particle transport”. T, and n. pedestal profiles in ELM-free and EDA H-modes with
similar global parameters are indistinguishable.

The stability of ideal infinite-n ballooning modes in the pedestal has been analysed using

TS profiles, assuming T;is equal to T, to derive the total pressure. For a discharge similar to



that shown in Fig. 1 which had VP up to 12 MPa/m, near the maximum observed to date, the

gradient is found to exceed the first stability limit calculated using only ohmic currents, by about
40%. However, when the collisional edge bootstrap current is included in EFIT reconstructions,
the limit increases and a narrow region of apparent second stable access appears. The pedestal is

then found to be stable to ideal ballooning.

C. Time evolution

Since C-Mod uses ion cyclotron resonance heating (ICRH), which has continuously
variable power, and the edge parameters are measured with millisecond time resolution, the time
evolution of the H-mode pedestal can be followed both at the L-H and H-L transitions and as a
function of power. Figure 2 illustrates the behaviour of T, and n., both at r/a=0.86 which is
inboard of the edge transport barrier, for an EDA H-mode discharge in which Prr was slowly
ramped from 0.5-2.0 MW and then down to 0. The top trace shows a jump in Tegee between L-
mode and H-mode, on a few ms time scale, as well as a moderate dependence on power in each
regime. This clearly shows the bifurcation in thermal transport. Strong hysteresis between the L-
H and H-L power thresholds can be seen. As previously found on C-Mod, data are consistent
with a threshold in edge temperature, or a closely related quantity, to enter and remain in H-
mode®. The density, in contrast, also shows a bifurcation at the L-H and H-L transitions but
does not vary with power in each regime. Since the fuelling comes only from edge ionization,
which depends on edge profiles, both particle transport and sources are different in L and H-

mode®.
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The fast evolution at the L-H transition of a similar discharge with a power ramp is
shown in Figure 3(a). Both edge T, and n. rise sharply, with initial rates of ~20 keV/s and 2.3
x10%! m™/s respectively. All ECE channels in the edge region show a simultaneous break in
slope, within the experimental determination of 0.5 ms; the rate of increase is largest near the top
of the pedestal. Variation of dP/dt from 0.6 MW/s to 11 MW/s did not give a systematic
variation of dT¢/dt, indicating that the edge T, is not a unique function of the incremental power
P-Puyresh Rather, the rate of increase in energy is consistent with a sudden drop of . across the
transport barrier, so that the whole input power Py, 1s effectively blocked and contributes to

the rapid pedestal formation.
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Figure 3: (a) Evolution of T,(top trace), n. (middle trace) and w.=kn.T,, measured at r/a=
0.88, at the L-H transition for a 5.4 T, 0.8 MA EDA H-mode discharge with n, = 1.8 x 1 0’

m™ in L-mode. The dashed line in the bottom panel shows the prediction of Eq. 1, taking X4 =

0.5 m*/s and J=0.02 m’/s.
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(b) Same parameters, for a discharge identical except that L-mode n, = 1.18x 1 0> m”,

which remains ELM-free. Note the higher T, scale. The same }s are used to predict Aw,(1).

The evolution of the energy pedestal which would result from a decrease in

transport from an anomalous diffusion coefficient )4 to a reduced level 7, in the barrier

(eg Xneo) has been modelled both numerically and analytically. For constant power flux

gin, the greatest change occurs at the time of the transition and at the inside of the region

of decreased transport, where dw ., /dt =q;, —q,,, = (1= %,/ ¥4 ) q;, and Wyeq is the total

plasma energy at the pedestal top. Its evolution after the transition (t=0) is given by
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The predicted rates of change at other positions are slower, and have a more complicated
time dependence.

The thick solid line in the lower trace of Fig. 3(a) shows the prediction of Eq. 1, taking xa
= 0.5 m?/s, determined from an L-mode power balance analysis, and ¥ = 0.02 m?/s. This simple
model agrees quite well with the measured w4, which does have an approximately £
dependence. The evolution of a lower density, ELM-free discharge is shown in Fig. 3(b) and is
again fairly well described by Eq. 1, taking the same conductivities; the experimental wpeq 1s
slightly higher. However, the relative contributions of Te and n. are very different. At low
density the T, transient clearly dominates and the density rise is 8 times weaker, 3 x10*° m™/s.
This reflects variation in the particle source available to fuel the H-mode at low density. The
total ionization rate derived from Lyman o measurements is also about an order of magnitude
lower, ~5 x10%%s. At higher density, with a source rate of ~6 x1021/s, the two terms in the
pressure increase are comparable. A more complete transport analysis of the transient behaviour

at other radii and plasma conditions will be presented in a separate publication.

I11. EDA H-mode
A. Global Characteristics

The defining global feature of EDA H-modes is that they have much lower particle
confinement, both of the main species and of impurities, than ELM-free H-modes. The lower 1,
in EDA has been shown most clearly by impurity ablation experiments®*, and is also reflected
by a decrease in the rates of rise of both density and radiated power. n. and P,q usually reach a
steady state, as shown in Fig. 4. Steady phases of up to ~8 Tz have been achieved, limited only
by the duration of the plasma discharge and the RF power. The change in 7, is usually
accompanied by an increase in the Dy, emission to a level comparable to L-mode, leading to the
name of the regime. Energy confinement in EDA H-mode is also lower than in ELM-free H-
modes, but by a much smaller fraction than the particle confinement. The H-factor, defined as
the ratio of Tg to the H-mode scaling TITERgg_st, can be up to 2, with ~1.8 being more typical. Tg

is consistent with the ELMy H-mode scaling, ITER98y2°. The major advantage of the EDA



regime over Type I ELMy H-mode is that the increased particle transport occurs by a continuous,

rather than an intermittent, process.
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B. Fluctuation Measurements

Coincident with the observed increases in particle transport in the EDA regime, quasi-
coherent (QC) edge fluctuations are always observed on several diagnostics. The time evolution
of density fluctuation spectra on PCI and reflectometer signals for three short H-modes is shown
in Fig. 5. The first H-mode is ELM-free, and shows no feature. In the two EDA H-modes, a
peak in the spectra appears, with f initially above 200 kHz and subsequently decreasing to 120
kHz as the pedestals evolve. The peak frequency in steady EDA is usually in the range of 50-150
kHz. The frequency spectrum, which has Af/f ~0.05-0.2 (full width half maximum), and the
wavenumber spectrum, centered at kg~6 cm'l, are measured by PCI. The wavenumber kg,
measured along a major radius at the top and bottom of the plasma, corresponds to a poloidal
wavenumber of ke~ 4 cm™. The line integrated amplitude of the density fluctuations is up to 5 x

10"m . While the PCI cannot provide spatial localization, this information is obtained from the

10



reflectometer and Langmuir probes. The mode is seen near the midplane on reflectometer
channels which are located in the steep density region of the pedestal, and does not extend above
the barrier. It appears at different density layers depending on nepeq. The transition from the
ELM-free to EDA regime is also typically accompanied by an increase in the broadband

reflectometrv fluctuations. un to at least 400 kHz.

#990921020

. SRR cctomel) 100 igure 5: Contour plots of density
N
e‘Ié fluctuation signals from reflectometry
10
%_ (top) and PCI (middle) vs frequency and
(i 0 time, in a series of 3 short RF-heated H-
RN Phase Contrast Imaging 100 modes, as shown by the D, emission
3 (bottom). The EDA H-modes have a
g 10 quasi-coherent feature decreasing in f to
g ~120 kHz.
1
a
E
b
s
g %_70 0.80 0.90 1.00 1.10 120

Time(sec)

Fast scanning probes, which measure above and below the midplane and have been
inserted past the LCFS only in low power ohmic H-modes, also see a strong coherent mode in
density and potential at the same frequency. The structure and radial location of the mode are
shown in Fig. 6. The amplitude of the fluctuation in potential (6a) only increases once the probe
penetrates to within 1 mm of the separatrix, the same location at which the pedestal density

gradient (6b) becomes large. It reaches a strong level, with local fluctuations of order 50% in

both fi and ®. The amplitude drops ~1mm inside Rep, so that the mode is apparently localized
within a region of width ~ 2mm. It is possible, however, that the deep penetration of the probe is

somehow affecting the fluctuations locally. Direct evidence that the observed quasi-coherent

11



fluctuations are indeed responsible for much of the enhanced particle transport is obtained by

correlating density and potential fluctuations. The flux I" calculated from <ﬁ-l:3> , shown in Fig.

6(c), reaches a high level of 1.2 x 10*/m*s. In ELM-free H-mode, in contrast, the transported
flux is an order of magnitude lower. While there are significant uncertainties associated with
such estimates, this strongly suggests that the physics behind the increased particle transport of
the EDA regime is linked to the origin of these quasi-coherent fluctuations. In fact, the
appearance and strength of the fluctuations is now considered the most reliable signature of the

transition between ELM-free and EDA H-modes in either ohmic or RF heated discharges.
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Presumably because of the high k of the fluctuations, no magnetic signature
corresponding to the quasi-coherent mode has been detected on pick-up coils located in the
vacuum vessel wall or limiter surfaces. In order to determine if the mode has a magnetic
component, a small B, probe was mounted on the fast scanning probe head so that it could be

moved close to the separatrix. A very clear magnetic signature, up to 200 T/s, was then seen in

the EDA regime. This mode has the same frequency and time evolution as the electrostatic

12



fluctuations seen by the reflectometer and Langmuir probe. The peak observed mode amplitude
is ~3x 10™* T, corresponding to high local current perturbations, of order 10 A/cm* and ~10% of
the edge current density. The QC mode thus has a significant magnetic component. The mode
amplitude dropped off very rapidly with radius, typically as exp(-1.6 cm™ r), consistent with kg
~ 1.6 cm™ and with the lack of signal on limiter coils, which cannot detect levels below10” T. In
contrast, Type III ELM precursors measured by the scanning magnetic probe during the same
discharge series, which had f~160 kHz, were seen by wall-mounted probes with an amplitude
only ~20 times lower than near Ry,. This is consistent with a lower kg ~ 0.5 cm'l, as has
previously been reported for ELM precursors”*®. The QC mode thus differs from such

precursor activity.

C. Conditions to access the EDA regime

EDA H-modes have now been obtained routinely on C-Mod over several run campaigns
and a wide range of plasma conditions. Systematic studies of the parameters which favour
access to the regime have been performed. As has previously been reported®*, the most
consistently important conditions are the safety factor, q, and the plasma triangularity, 8. In
deuterium plasmas, low qos (< 3.5) and low 6 (< 0.3) favour ELM-free discharges. High qos (>
4.0) and higher & (> 0.35) favour EDA. There may be an upper limit to 6 for EDA, but this
operational space has not been well explored. The dependence on elongation, if any, appears to
be weak. An ion mass dependence was recently found in experiments with hydrogen plasmas.
EDA H-modes were obtained even at qos=2.5, the lowest stable value achieved without
disruptions.

EDA H-modes have been obtained both with ICRH and with ohmic heating alone®’,
showing that fast particles do not play a significant role and that high power is not essential. For
example, the discharge shown in Fig.2 transitioned to EDA with power at the LH threshold, and

n, remained in steady state at powers down to the H-L threshold. On the other hand, in some

discharges where q is marginal for EDA, reducing the RF power leads to weaker particle
transport and to increasing density and impurity radiation. Ohmic EDA H-modes have been

obtained at Bt as low as 2.5 T and I, down to 0.54 MA.

13
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A threshold for EDA in target density at the L-H transition is observed®’. In a series of

H-modes (two of which are shown in Fig. 3) with qos = 4.7 and 6 = 0.42, well within the usual
EDA range, ELM-free H-modes with no fluctuations were consistently produced when the

target n, was less than 1.2 x 10°m™. As the density was raised shot to shot, fluctuations
appeared and particle transport became progressively stronger. Figure 7 illustrates the gradual
transition from ELM-free to EDA transport. Each point corresponds to a different H-mode, with
the H-mode time slice taken at 80 ms (~Tg) from the L-H transition to avoid the initial transients.

The rate of increase of n, (7a) is an indication of deuterium transport. High rates indicate that

particles are accumulating rapidly, as is typical of ELM-free discharges, while low rates show an

approach to steady state. dP_, /dt (not shown) has a very similar trend. Another measure of

impurity transport is the width of the x-ray emissivity pedestal (7b, diamonds), which
calculations show depends on DimpB. The D,, emission near the midplane is shown for
comparison (open squares). The amplitude of the QC density fluctuations on PCI are integrated
over 40 kHz about the spectral peak (7c) . The dashed line represents the minimum broadband

level of fluctuations; points close to this have no visible coherent feature. All of these indicators

14



of EDA vary smoothly as n, is increased from 1.1 to 2.0 x 10 m™>. In particular, the amplitude

of the QC density fluctuation correlates well with all measures of particle transport, giving
further evidence that this mode is indeed responsible. This ‘soft’ threshold for EDA is typical of
other boundaries, such as those in q or 9, so that some discharges are difficult to classify as
ELM-free or EDA. It should be noted that the threshold density, while higher than typical
densities on other tokamaks, is quite low for C-Mod, only 15% of the Greenwald density limit
and close to the low density limit for obtaining H-modes. It is thus not clear how to extrapolate
this condition to other devices. The actual threshold is likely to depend on a related quantity,
such as the midplane neutral pressure, pedestal density or Vn , or edge collisionality. All of
these parameters are closely correlated; in particular, the low density ELM-free discharges had

v# <1 at the pedestal midpoint, whereas more typical higher density H-modes have v* ~5-10.

IV. Discussion

H-modes with at least some similarities to the EDA regime have been observed in several
other experiments. Quasi-coherent fluctuations which had many similar features to those on C-
Mod were reported in early H-modes on the Princeton Divertor Experiment (PDX)*'. These
tended to occur in short bursts and were apparently seen in most H-modes, including those with
ELMs. A ‘Low Particle Confinement’ regime with global features quite similar to EDA was
reported in a few RF heated discharges in the Joint European Torus (JET)*. However, recent
attempts to reproduce it have not been successful’®. Probably the most common regime
combining small ELMs and good energy confinement is H-mode with Type II or ‘Grassy’
ELMs. These discharges, which have been observed on DIII-D*, JT-60U* and most recently on
ASDEX Upgrade®®, are characterized by a decrease in the amplitude and increase in the
frequency of (normally Type I) ELMs, often accompanied by a general increase in the Dy, level.
The conditions for entering this regime, particularly in q and shaping, bear strong similarities to
those for EDA; the requirements for density are less clear. However, pedestal fluctuation
diagnostics, which could determine whether a QC feature similar to that on EDA was present,
were not available for these other experiments. Such measurements would be of great interest to
determine whether the Type II and EDA regimes have a common physical origin. The above
tokamaks operate at lower field, and typically at higher By, than C-Mod. It should be mentioned
that that small ELMs do appear in high power C-Mod discharges when Bx > 1.2. Most recently,
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a ‘quiescent’ H-mode regime has been reported on DIII-D*’. It is characterized by continuous
density and magnetic fluctuations localized in the pedestal. However, this mode apparently has
much longer poloidal wavelength than that seen on C-Mod, and only appears when the edge
neutrals are lowered by cryopumping.

Now that detailed measurements of the pedestal profiles and fluctuations in EDA H-
modes are available, work is in progress to identify the physical origin of the mode responsible
for the enhanced particle tranport. Since this fluctuation is continuous and at high ® and k, it is
likely to involve a microinstability rather than large-scale MHD instability. However, we now
know that it has a substantial electromagnetic as well as electrostatic component. Since pedestal
parameters and gradients are, somewhat surprisingly, not markedly different in EDA and ELM-
free H-modes, it appears that the stability conditions for the mode must be changing; the
conditions for EDA thus give some indication of which instability might be involved. Drift
ballooning modes are being considered as one possibility. A coherent feature somewhat similar

to the QC mode, which has k, ~27/L_,, has been found in electromagnetic edge turbulence

simulations by Rogers and Drake™. The condition for diamagnetic stabilization of such modes
scales as m"” ?/q, so that they become more unstable at high q, consistent with EDA observations.
The substantially lower q threshold found for EDA in H vs D discharges is also consistent with
such a scaling. We plan to study the growth rates of this instability, and its dependence on
parameters such as shaping and v*, using a gyrokinetic stability code.

While more theoretical and experimental work remains to understand fully the physics of
the EDA regime, the results to date show that steady state, high confinement discharges can be
reliably and reproducibly produced under a wide range of plasma conditions. The regime
appears attractive for fusion reactor applications, provided sufficient plasma shaping is possible.
Comparison of EDA with similar regimes on other tokamaks would be very useful in order to
build up a database of results under different dimensional conditions and identify which

dimensionless parameters, in particular those related to density, might be important.
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