Fast Baratron Dimensions

Gauge head: 2.75 inch dia. x 4.5 inches long.

A hole in the form of a slot needs to be cut in the shield to bring the signal wire out from the back side of the gauge.

The wire is 12 inches long and partly flexible.

The wire is connected to the transducer box.   The box requires very good shielding.

The transducer box measures. 5.5 inches x 4 inches x 2 inches.
The 65 feet controller cable connects to the back of the transducer box.  The other end is connected to the controller mounted on a rack.  Ideally this controller box should be floated so that the only ground is through the BNC (1-10 volt) signal cable that connects to the digitizer.  On HIT, the gauge was electrically isolated from the vacuum system by a ceramic break.
Penning gauge dimensions.

Dia. = 2.75 inches

Length = 3 inches.

A BNC type high voltage cable connects to the back end of the gauge which is mounted on the Insulator Seal component part number: 922201.

Orientation of Penning gauge in the divertor region

1. For cases in which the currents in coils PF2L and PF3L are 10kA, the poloidal magnetic field in the region of the Penning gauge is about 0.15 to 0.25T and at an angle of about 90 to 135 degrees (+ve x-axis is zero degrees).  For a 0.3T TF (nominal discharge), the magnitude of the TF field is 0.26 T.  Since the TF and PF fields are comparable, the Penning gauge (for such coils currents) should be oriented at an angle of 45 degrees with respect to the vertical direction and into the page (see cases 1, 2 and 3).

2. For a more realistic CHI case (case 4) for the July to December run, the coils currents in PF2L and PF3L are much lower that 10kA and the field is dominated by the TF field.  The orientation for these next runs is therefore simpler and the gauge simply needs to be oriented with the direction of the TF field.

Requirements for CHI

Background:

A requirement for CHI discharges is the need for the presence of sufficient gas density in the CHI electrode region.

The gas delivery systems on NSTX are very different from that on HIT.

On HIT, the gas delivery system empties in about 10 ms and the CHI discharge also lasts for about 10ms, therefore the gas densities in the injector region are reasonably well known.

On NSTX, the gas plenum in the LDGIS system empties in about 30ms.  Discharges as long as 130ms have been attained and the July to December plans are to extend it to 200ms and longer. 

Since the duration of the LDGIS gas pulse is about 10% of the CHI discharge duration, pressure diagnostics are needed in the lower divertor region to:

(1) Determine the gas pressure in the lower divertor during the discharge.

(2) Eventually to be able to feedback control on this gas pressure to maintain adequate gas density in this region.

(3) Additionally, know the gas density in the top divertor region to understand conditions under which there is an absorber arc.

Gas sensor requirements

1.  Capabilty to monitor the gas pressure in the mid-plane on a fast time scale (~ 5ms response) over the pressure range of 1e-5 to 5e-3 Torr.

2. Capabilty to monitor the gas pressure in the lower and upper divertors on a fast time scale (~ 10 ms response) over a pressure range of 1e-4 to 10e-3 Torr.

3.  Additional pressure measurements above and below the midplane is desirable (10 ms response time, in the pressure range of 1e-5 to 5e-3 Torr).

