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Role of the PEGAsus Experiment

Pegasus Toroidal Experiment \VL
University of Wisconsin-Madison 7/\

Mission Statement
An extremely low-aspect ratio facility exploring quasi-spherical
high-pressure plasmas with the goal of minimizing the central
column while maintaining good confinement and stability.

* Physics of A [l plasmas as an Alternate Concept (low q)
- Extremetoroidicity (A ® 1)
- Very high TF utilization (1p/l11g) > 3
- Stability at very low TF (b L) >
- Relaxation stability at
tokamak/spheromak boundary . 1 .

ks

GASUS

- RF heating and CD schemes ¢ o QY
(HHFW, EBW) | )

- Trade-offs: T R \
CD, recirculating power, . START U ——
and A D]_’ low-TF operation 10 12 14 16 18 20

Aspect Ratio

o Contribute to development of the ST (high q)
- Stability limitsfor A® 1 15

_o
(VS. |p/|'|'|:, qy, Ne, bt, 100l o i
bpo|, k, A, etC)
- blimit dependencies 80r -
- Accesshigh by at extreme “60- LT B
. Conventional = - -
IN W/O COFIdUC'[I ng She” 40  Tokamaks _I_,.--"" Increase Aux. _
. = -~ Heating
- Confinement A < 1.3 20l PESSUE 1
- New startup schemes Increase | o/l ————>
O | |
(eg., plasmagun, EBW) 0 5 10 15 20

In = 1p/aBy [MA/(M T)]
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Diagnostics on PEGASUS

* Presently operating diagnostics

Diagnostic
Core Flux Loops
Wall Flux loops
Int. Flux loops
Rogowski Coils
Diamagnetic Loop
By Mirnov Coils
VUV (SPRED)
Filterscopes
Interferometer
High Res. Camera
2-D SXR Camera

Capability

(6)

(6)

(20)

(2)

(2)

(56)
central chord
central chord
single chord

1000 fps

* Near-future diagnostics

Pegasus Toroidal Experiment _\\.’L_
University of Wisconsin-Madison 7273

M easur es
Vi, YpoI
Vessel currents
Y
Ip
Ftor / bp

B, . B, / MHD activity
Impurity monitor
Oxygen, Carbon, Dg
Nel

Plasma shape/position
Internal Shape/ j(R)

pol

Diagnostic Capability
Poloidal SXR Diode Array (29)
Tangential CCD PHA single chord
Tangential Bolometer Array ~20 chords
Ross Filters single chord
2-Color X-ray single chord
Tangential VB Array ~20 chords
DNB

EBW Radiometer

M easur es When?

MHD Activity Winter 2001
Te(t) Winter 2001
Prad Winter 2001
Teo(t) Winter 2001
Te Winter 2001
Zai(R,1), Ne(R)1Y) Summer 2002

Ne(R)t), Te(R)1), j(R) Proposed
Te(t) Proposed
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Facility Upgrades to Further Study
of low-qgg, high-b; Plasmas

Pegasus Toroidal Experiment &
University of Wisconsin-Madison 273

» Goals require increased control of plasma conditions
- Density control and shot reproducibility = between-shot gettering
- Improved equilibrium field control

» Suppression of large internal MHD modes
- Increasing |, ramp time = increased V-sec from ohmic solenoid
- Attain higher T¢(0) during formation = increased By
- HHFW heating = increased RF power operation
- Maintain g(0) > 2 during plasma formation = increased By

» Control onset of suspected external kink modes
- Maintain I, ramp time = increased V-sec from ohmic solenoid
- Maintain high q95 during formation = increased B w/rampdown
- Controlled gas puff for edge cooling = continuous gettering
- Separatrix operation = energize divertor coils

» Access to very high bt regime
- Increase Tg(0) during formation = increased By w/fast-rampdown
- Increase |, and N = increased V-sec
- High-power HHFW heating = increased RF power operation

* Proposed long-term improvements to add control flexibility
- Programmable internal radial position coils and divertor coils
- EBW heating tests
- Possible plasma gun startup
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