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Experiments performed 24.2 and 10.3. 2011 were devoted to find the best performance of the GOLEM by scanning the toroidal magnetic field (the charging voltage of the condenser bank UBT), the toroidal electric field  (the charging voltage on the condenser bank UCD), and the time delay between triggers of these condenser banks. 

The GOLEM vessel is baked to 150o before each scan and the cleaning glow discharge in H2 is applied (sometimes simultaneously). 

The request for the pressure of the working gas (H2) is kept at p = 20 mPa.

1. Time delay scan - #4820 - #4825

UBT = 1400 V. UCD = 400 V. The time delay is scanned from 0 to 2 ms, step 0,5 ms.

Next figures demonstrate the plasma performance at this scan. 
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The maximum of the plasma current is achieved at t = 18 ms. The longest shot ( ~ 17 ms), as well as the highest plasma current (Iplasma ~ 5.6 kA) are observed at time delays 0 and 1 ms.

The loop voltage the breakdown is independent on the time delay, and consequently on the BT at the breakdown, and it is around Uloop ~ 8.6 V. The lowest loop voltage during the quasi-stationary phase of the discharge is 2.7-3.0 V for time delays between 0 a 0.5 ms.
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Light emission decays during the discharge, which is signature of low recycling, which is consequence of the "clean" vessel. The emission is minimum at t = 0 ms.

Conclusion: The best plasma performance is achieved at the time delays t = 0 – 0.5 ms

2. UCD scan - #4826 - #4830

UBT = 1400 V, the time delay 1 ms. The charging voltage UCD is scanned from 300 V to 500 V, step 50 V. 



The maximum of the plasma current is achieved at t = 18 ms. The longest shot ( ~ 17 ms), as well as the highest plasma current (Iplasma ~ 7 kA) are observed at UCD = 400 –500 V. However, instabilities already occur. Shorter, but stable discharges are achieved at UCD = 350-400 V. 

The breakdown voltage is inversely proportional to UCD. The lowest Uloop ~ 8 V is seen at UCD = 350 V. The lowest loop voltage during the quasi-stationary phase of the discharge is ~ 3.0 V, which implies complete ionization of the working gas and relatively low level of impurities. 

[image: image2.jpg]Visible emission [V]

0,03

0,02

0,01 ~

o I

0,00

bl
o,

14 16
Time [ms]

18

20

22





It is evident that the visible emission again "burn-out", as in the previous case. Instabilities seen on the loop voltage and signal of the visible emission are signature of a plasma wall interaction. 

Conclusion: The best plasma performance is achieved at UCD = 350 V (quiet plasma, no instabilities, low recycling).

3. UBT scan - #4662 - #4664

UCD = 400 V, the time delay 2 ms.

#4662 UBT = 800 V
 max. BT = 0,24 T

#4663 UBT = 1200 V
 max. BT = 0,37 T

#4664 UBT = 1400 V
 max. BT = 0,43 T
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It is seen that:

· Discharge duration increases with BT
· The breakdown voltage is around 9 V and it is independent on BT.

· The lowest loop voltage during the quasi-stationary phase of the discharge is "flat", without spikes and around ~ 3.4 V 
· Evolution of the plasma current is independent on BT. 

· The maximum plasma current is Imax = 4,8 kA

· All discharges are terminated by the disruption

General conclusions:

The basic criteria for high performance plasmas on GOLEM are as follows:

1. The low breakdown loop voltage – in the range of 7 – 9 V.

2. The loop voltage during the quasi-stationary phase should be 2.5 – 3.5 V

3. The plasma current should be in the range 5 –6 kA.

4. The light emission has to "burn-out" during the discharge.

Only at such circumstances, we can expect on GOLEM fully ionized and stable plasmas, with a reasonable central electron temperature ~ 100 eV, a relatively low safety factor at the edge (5 – 6) and a relatively low level of impurities. Experimental results from any physics studies are then publishable.

Described measurements demonstrate that such real tokamak plasmas on GOLEM can be achieved only if the vessel is baked and the cleaning glow discharge is applied. The "dirty" shots are suitable for testing of hardware, new diagnostics and data acquisition systems. The only exception is probably study of plasma breakdown, where the status of the first wall elements is not so important.

The suggested range of parameters requested for good hydrogen discharges are:

UBT = 1000 – 1200 V, UCD = 350 – 400 V, the time delay  = 0 – 2 ms, pressure of working gas < 20 mPa.

HOWG! Ti, kteří dočtou až sem a najdou v databázi lepší vystřel(y) mají u mne pivo. JS

Fig. 1. Evolution of the loop voltage and the plasma current 








Fig. 2. Evolution of visible plasma emission





Fig. 3. Evolution of the loop voltage and the plasma current at the UCD scan





Fig. 4. Evolution of visible plasma emission at the UCD scan.








Fig 5. Evolution of three shot with different Br








