NSTX Shot Summary 26 February 2008

Objective: XMP 026 HHFW Conditioning (Hosea, Ryan, Taylor, Wilson)

General: 0.7 MA, 5.5 kG, Deuterium, RF phase and power scan

	Shot
	Pwr
	Phase
	Comments

	127149
	0.53
	dipole
	Cube voltages 4-5 kV which is low for this loading. One early breakdown.

	127150
	0.59
	Dipole
	190 ms pulse, breakdown at end.

	127151
	1.1
	Dipole
	Many breakdowns. Loading still high. TS indicates density at antenna is high (4e12)

	127152
	1.2
	Dipole
	More arcing, antenna pressure high, MHD starts up soon after.

	127153
	1.2
	Dipole
	Switch transmitters 5 and 6 to narrow band phase detection, reduce B-field to 5 kG, two breakdowns, no heating on first pulse, antenna pressure high, some heating on second pulse, antenna pressure lower. 

	127154
	1.2
	Dipole
	Couple of breakdowns. Outer gap has been increased from 4-5 cm to 6-7 cm. Reflectometer shows high edge density as well.

	127155
	1.2
	Dipole
	Same as last shot.

	127156
	1.2
	Dipole
	Repeat

	127157
	0.865
	Dipole
	Antenna pressure and reflectometer density goes down. Lowering gas feed.

	127158
	.90
	Dipole
	Loading going down, still no heating. Note, using 20 channel TS, need to switch from channel 9 to 6 to see central Te.

	127159
	
	
	

	127160
	0.90
	Dipole
	Good match until breakdown. Poor match on retry, reflection coefficient trips us off.

	127161
	0.90
	Dipole
	Same as last

	127162
	1.1
	Dipole
	Decreased pulse width to 100 ms, increased power to 1.1 MW. No MHD on that shot (for the first time)

	127163
	0.83
	Dipole
	Decreased power, full 100 ms pulse. MHD is back.

	127163
	1.2
	Dipole
	Couple of breakdowns

	127164
	1.1
	Dipole
	Breakdowns

	127165
	1.1
	Dipole
	No MHD, breakdowns

	127166
	1.1
	Dipole
	Full 100 ms pulse. MHD is back. Antenna pressure quickly increases with rf turn on, slowly increases later, and starts to turn over by rf turn off.

	127167
	1.2
	Dipole
	Decreased the plasma current to 400 kA. Breakdown, MHD less. The central Te went to 1.7 keV, and the density increased with RF.

	127168
	1.1
	Dipole
	Turned on early, at 100 ms. Ip = 650 kA. The outer gap increases to 10 cm during early on time, tripping off RF because of match. Gap stays around 5 cm after reapplication of RF and match stays good.

	127169
	1.1
	Dipole
	RF stayed on for full pulse. Antenna pressure rises rapidly, while density profile is near antenna and steep. When antenna pressure starts to fall, the density profile gets less steep and we get good central heating.

	127170
	1.1
	Dipole
	Similar to last pulse, some breakdowns

	127171
	1.1
	Dipole
	Similar to last pulse, some breakdowns

	127172
	1.1
	Dipole
	Increase rise time to 50 ms. Still breaks down. Very poor match upon reapplication of voltage, which we’ve seen for quite a few shots. 

	127173
	1.1
	Dipole
	Repeat

	127174
	
	-150º
	Changed to wrong phase, poor match

	127175
	
	-150º
	Still wrong phase, poor match

	127176
	
	-90º
	Poor match

	127177
	0.6
	-90º
	10 ms rise, 250 ms pulse, turn on at 180 ms. Outer gap at 5 ms, inner gap at 2 cm. Antenna pressure reduces by factor of 2 by end of the pulse. Not much heating, slow temperature rise.

	127178
	0.6
	-90º
	Repeat. MHD starting around 250 ms.

	127179
	0.6
	-90º
	Moved turn on to 150 ms. Disrupted around 220 ms.

	127180
	0.86
	-90º
	Full pulse. Poor heating.

	127181
	1.2
	-90º
	Some breakdowns.

	127182
	1.2
	-90º
	One breakdown.

	127183
	1.2
	-90º
	Switch to helium (still a lot of deuterium in machine)

	127184
	1.2
	-90º
	Two breakdowns, not much heating.

	127185
	1.2
	-90
	Breakdowns

	127186
	1.2
	-90º
	One early breakdown, MHD activity starts up early, not much heating

	127187
	1.2
	-90º
	Full pulse, reduced gas, density profile more shallow at antenna, good central heating (1.6 keV). No MHD until late in the pulse.

	127188
	1.2
	-90º
	Another full pulse, central temperature increases linearly to 1.5 keV, temperature profile broadens.

	127189
	1.8
	-90º
	Increase power, three breakdowns.

	127190
	1.2
	-90º
	Changed the match to 180º but inadvertently left the phase at -90º. Te0 goes to 1.3 keV

	127191
	1.2
	180º
	Switched to dipole phasing. Breakdowns

	127192
	1.2
	180º
	Breakdowns.

	127193
	1.2
	180º
	Long pulse before breakdown. 1.7 keV.

	127194
	1.2
	180º
	50 ms rise time, one breakdown. Te0 reached 1.4 keV and stored energy jumps after MHD dies away.

	127195
	1.7
	-90º
	Switch to -90º, few early breakdowns, reached 1.1 keV early in last pulse.

	127196
	1.8
	-90º
	Repeat, a few breakdowns, reached 1.2 keV


NSTX Logbook for date: 20080226 ordered by ascending shot number.

127143   XP#   -26  PHYS OPS Feb 26 2008  8:12:30:830AM MUELLER 

First test shot

127144   XP#   -26  PHYS OPS Feb 26 2008  8:12:39:580AM MUELLER 

Second test shot

127145   XP#   -26  PHYS OPS Feb 26 2008  8:32:58:613AM MUELLER 

Fiducial 900 kA, 4.5 kG, CS 1000T, A 40, B 80 ms, loaded from 127062, 

but OH0 from 127113 - OK into H-mode about 150 ms, but locked mode ~300 ms

This is the shot proposed for the fiducial, but it should probably have LFS

 gas flow increased by 15%

127145   XP#   -26  IMPURITIES Feb 26 2008 10:14:53:986AM PAUL 

This proposed fiducial is too short in duration to ascertain whether

central impurity accumulation is present.

127146   XP#   -26  PHYS OPS Feb 26 2008  8:40:51:533AM MUELLER 

On to RF conditioning, 700 kA, loaded from 126922, but OH0 from 127113, TF 5.5 kG from 125074, Gas D2 from 127040, CS 1000 T, prefill 1.8e-5 -  

OK, but Ip chewed out from 50-100 ms, propably need to lower LFS gas

127147   XP#   -26  PHYS OPS Feb 26 2008  9:15:48:393AM MUELLER 

Drop LFS gas by 25% from 40-100 ms - ok

127148   XP#   -26  PHYS OPS Feb 26 2008  9:15:57:566AM MUELLER 

Repeat

127149   XP#    26  RF Feb 26 2008  9:24:19:706AM PRYAN 

First RF shot, dipole phasing, 530 kW total, two breakdowns.

Cube voltage seems a little low for this power (higher than expected loading)

127149   XP#   -26  PHYS OPS Feb 26 2008 10:56:43:283AM MUELLER 

Repeat, reproducible MHD at 300 ms, ne too low

First shot with RF

127150   XP#   -26  PHYS OPS Feb 26 2008  9:16:32:020AM MUELLER 

Raise CS gas to 1100, better

127150   XP#    26  RF Feb 26 2008  9:26:26:270AM PRYAN 

Dipole phasing, 0.59 MW, full (190 ms) pulse, voltage still low

127151   XP#   -26  PHYS OPS Feb 26 2008  9:29:19:630AM MUELLER 

Raise CS gas to 1200 T - no better

127151   XP#    26  RF Feb 26 2008  9:33:09:736AM PRYAN 

Increase power to 1 MW, many breakdowns. Still high loading.

TS shows that density at the antenna is high (4e12).

127152   XP#   -26  PHYS OPS Feb 26 2008  9:38:43:893AM MUELLER 

try 900 on CS - OK, no locked mode, but MHD from 300 ms on

127152   XP#    26  RF Feb 26 2008  9:44:08:300AM PRYAN 

1.2 MW phasing, still high loading, breakdowns.

TS shows high density at the outer wall.

127153   XP#   -26  PHYS OPS Feb 26 2008  9:49:50:973AM MUELLER 

Drop TF from 5.5 to 5.0 kG - OK MHD locks this time

127153   XP#    26  RF Feb 26 2008 10:11:55:176AM PRYAN 

Switch transmitters 5 and 6 to narrow band phase detection.

Two breakdowns, some heating during second pulse, when antenna 

pressure is lower.

127154   XP#   -26  PHYS OPS Feb 26 2008  9:58:11:143AM MUELLER 

Increase outer gap by 2 cm -ok

127154   XP#    26  RF Feb 26 2008 10:28:42:096AM PRYAN 

Outer gap has been increased from 4-5 cm to 6-7 cm. Couple of breakdowns.

Reflectometer shows high edge density.

127155   XP#   -26  PHYS OPS Feb 26 2008 10:06:11:643AM MUELLER 

ramp Ip from 200 ms on at 333ka/s still get MHD

127155   XP#    26  RF Feb 26 2008 10:28:57:830AM PRYAN 

Same as last shot.

127156   XP#   -26  PHYS OPS Feb 26 2008 10:15:49:346AM MUELLER 

Drop CS gas to 800 T - still get same ne

127156   XP#    26  RF Feb 26 2008 10:29:57:220AM PRYAN 

Same as last shot

127157   XP#   -26  PHYS OPS Feb 26 2008 10:32:14:050AM MUELLER 

Drop CS gas to 600 T - ok finaly an effectg on ne

127157   XP#    26  RF Feb 26 2008 10:35:46:673AM PRYAN 

Reduced power to 0.865 MW. Breakdowns at end of pulse.

Antenna pressure lower both before and during pulse.

Reflectometer also shows lower density at antenna.

127158   XP#    26  RF Feb 26 2008 10:39:39:426AM PRYAN 

900 kW, two breakdowns at end. Voltage is going up,

loading is going down. Still no heating.

127158   XP#   -26  PHYS OPS Feb 26 2008 10:41:27:050AM MUELLER 

Drop PF1aU from 130-180 ms from 17 to 16kA/MA - not much diff

127159   XP#   -26  PHYS OPS Feb 26 2008 10:53:40:206AM MUELLER 

lower PF1AU a bit more 15kA/MA at 130 ms then ramp to 17 at 160 ms

lower Ip ramp rate from 90 to 140 ms to drop loop voltage then

still moves up even though loop voltage was smaller

127159   XP#    26  RF Feb 26 2008 11:04:51:440AM PRYAN 

One breakdown

127160   XP#   -26  PHYS OPS Feb 26 2008 11:00:50:596AM MUELLER 

Move Ip integral gain later - ok

127160   XP#    26  RF Feb 26 2008 11:06:02:736AM PRYAN 

Good match until breakdown, poor match after breakdown.

Reflection coefficient trips us off.

127161   XP#    26  RF Feb 26 2008 11:08:42:643AM PRYAN 

Same as last

127161   XP#   -26  PHYS OPS Feb 26 2008 11:13:25:160AM MUELLER 

drop upper outer squareness by .01 from 80-130 ms

still hits top

127162   XP#    26  RF Feb 26 2008 11:20:38:080AM PRYAN 

Shortened pulse length to 100 ms, increased power to 1.1 MW. Still breakdowns.

127162   XP#   -26  PHYS OPS Feb 26 2008 11:20:44:876AM MUELLER 

Drop DRSEP from 80 to 130 ms at 80 to 130 ms, drop Ip to 600 kA -

Good MHD quiet

127163   XP#   -26  PHYS OPS Feb 26 2008 11:30:34:630AM MUELLER 

Lower DRSEP from 80-130 ms by another .5 - 

OK, still hits top and now MHD is back

127163   XP#    26  RF Feb 26 2008 11:33:45:596AM PRYAN 

Decrease power to 0.83 MW, full 100 ms pulse

127164   XP#    26  RF Feb 26 2008 11:40:36:410AM PRYAN 

1.1 MW, one breakdown

127164   XP#   -26  PHYS OPS Feb 26 2008 11:42:26:223AM MUELLER 

Increase PF3U early (actualy hold constant at 8 kA/MA to 80 ms

OK misses top and bottom,

127165   XP#   -26  PHYS OPS Feb 26 2008 11:52:19:363AM MUELLER 

Raise Ip to 650 kA hold DRSEP at -2 until 150 ms - good no MHD

127166   XP#   -26  PHYS OPS Feb 26 2008 11:59:45:080AM MUELLER 

decrease outer gap at 130 ms (just remove that point and ramp to the

value at 180 ms  - ok

127167   XP#   -26  PHYS OPS Feb 26 2008 12:09:16:676PM MUELLER 

Drop Ip to 400 kA li rose too high, kappa could not be reached

and PF3s dropped and then plasma was vertically unstable

127167   XP#    26  RF Feb 26 2008 12:23:43:486PM PRYAN 

Still a breakdown. Density increased when rf power turned on.

127168   XP#   -26  PHYS OPS Feb 26 2008 12:26:03:173PM MUELLER 

Back to 650 kA - OK

127168   XP#    26  RF Feb 26 2008 12:32:09:236PM PRYAN 

1.1 MW, dipole phasing, turn on early (at 100 ms).

Outer gap increases to 10 cm, tripping off RF because of bad match.

Gap stays around 5 cm thereafter and RF stays on.

127168   XP#   -26  IMPURITIES Feb 26 2008  2:13:37:543PM PAUL 

Mild peaking of Prad profile from .23 to .43 seconds.

127169   XP#   -26  PHYS OPS Feb 26 2008 12:46:55:610PM MUELLER 

Tweak outer gap at 150 ms to move out - 

0k

127169   XP#    26  RF Feb 26 2008 12:52:40:363PM PRYAN 

1.1 MW, full pulse. Antenna pressure starts to fall halfway through rf pulse,

density profile gets less steep and central heating improves.

127170   XP#   -26  PHYS OPS Feb 26 2008 12:47:45:813PM MUELLER 

fix R  in the right direction - ok

127170   XP#    26  RF Feb 26 2008 12:53:19:736PM PRYAN 

Similar to last, some breakdowns

127171   XP#   -26  PHYS OPS Feb 26 2008 12:47:52:813PM MUELLER 

Repeat

127171   XP#    26  RF Feb 26 2008 12:53:44:020PM PRYAN 

Same as last

127172   XP#   -26  PHYS OPS Feb 26 2008 12:59:53:283PM MUELLER 

Move plasma out so outer gap is 2 cm smaller - OK

127172   XP#    26  RF Feb 26 2008  1:12:50:940PM PRYAN 

Increase rise time to 50 ms. Still breaks down

127173   XP#   -26  PHYS OPS Feb 26 2008  1:06:36:330PM TSTEVENSON 

Repeat - OK

127173   XP#    26  RF Feb 26 2008  1:44:02:346PM PRYAN 

Repeat RF

127174   XP#   -26  PHYS OPS Feb 26 2008  1:19:22:330PM TSTEVENSON 

Repeat - OK but no RF   just breakdowns

127174   XP#    26  RF Feb 26 2008  1:44:54:736PM PRYAN 

Change phase (to -150 degrees, by accident).

Mismatch, trips.

127175   XP#   -26  PHYS OPS Feb 26 2008  1:27:27:020PM TSTEVENSON 

Repeat - OK  RF slightly better

127175   XP#    26  RF Feb 26 2008  1:45:33:456PM PRYAN 

Still at -150 degrees. No match

127176   XP#   -26  PHYS OPS Feb 26 2008  1:36:55:910PM TSTEVENSON 

Repeat - OK  just RF breakdowns

127176   XP#    26  RF Feb 26 2008  1:46:05:830PM PRYAN 

-90 degree phasing, poor match

127177   XP#   -26  PHYS OPS Feb 26 2008  1:46:44:440PM TSTEVENSON 

Increase Rp after 110 ms to decrease outer gap - OK   good RF pulse

127177   XP#    26  RF Feb 26 2008  1:51:44:020PM PRYAN 

-90 degree phasing, move turn-on to 180 ms, 10 ms rise time.

600 kW, full 250 ms pulse

127178   XP#   -26  PHYS OPS Feb 26 2008  1:57:17:673PM TSTEVENSON 

Repeat - good

127179   XP#   -26  PHYS OPS Feb 26 2008  2:12:53:056PM TSTEVENSON 

Repeat - problems at 120 ms before RF comes on

127179   XP#    26  RF Feb 26 2008  2:51:59:020PM PRYAN 

Moved turn on to 150 ms

127180   XP#   -26  PHYS OPS Feb 26 2008  2:17:03:813PM TSTEVENSON 

Repeat - OK

127180   XP#    26  RF Feb 26 2008  2:56:04:676PM PRYAN 

Full pulse at -90 degree phasing, 0.86 MW

127180   XP#   -26  CONDITIONING Feb 26 2008  3:47:03:990PM JROBINSON 

SPRED Pre-beam (108ms) OV_630Å / CIII_977Å ratio = 0.589 (avg.).

      Post-beam (300ms) OV_630Å / CIII_977Å ratio = 0.840 (poor).

Very small metallic mound present but with no peaks (except 240Å).

Lots of O VI 1038Å, O V 760Å, some O IV 554Å in addition to the 

OV 630Ã (Ratios: 0.35, 0.47, and 1.90 to OV 630Ã).

Chord Zeff = 1.977, Zeff Metals = 0.053

 Bay D: Da 6563Å / C II 6580Å = 0.321

 Bay D: O II 4416Å / C II 6580Å = 0.853

 Bay G: Da 6563Å / He II 4686Å = 1.271
 

VIPS shows some minor peaks which may align with the 240Å SPRED 

spectra. These peaks are Cl II 4,794.55Å, Cl II 4,810.06Å, 

Cl II 4,819.47Å.

Conditions poor - avg. (because of the oxygen content and the 

chlorine indicators).

127181   XP#   -26  PHYS OPS Feb 26 2008  2:28:38:693PM TSTEVENSON 

Repeat - OK

127181   XP#    26  RF Feb 26 2008  2:56:22:600PM PRYAN 

1.2 MW, some breakdowns

127182   XP#   -26  PHYS OPS Feb 26 2008  2:35:46:286PM TSTEVENSON 

Change Rp to decrease outer gap by 150 ms - OK

127182   XP#    26  RF Feb 26 2008  2:56:48:646PM PRYAN 

1.2 MW, one breakdown

127183   XP#   -26  PHYS OPS Feb 26 2008  2:45:43:100PM TSTEVENSON 

Switch to Helium  keep prefill from last shot


Load gas injection from He shot 126922 - OK

127183   XP#    26  RF Feb 26 2008  2:57:30:410PM PRYAN 

-90 degree, 1.2 MW, helium, one breakdown

127184   XP#   -26  PHYS OPS Feb 26 2008  2:56:54:286PM TSTEVENSON 

Repeat - OK

127184   XP#    26  RF Feb 26 2008  3:14:21:253PM PRYAN 

Same rf, two breakdowns

127185   XP#   -26  PHYS OPS Feb 26 2008  3:05:41:956PM TSTEVENSON 

Repeat - OK

127185   XP#    26  RF Feb 26 2008  3:24:35:943PM PRYAN 

Breakdowns

127186   XP#   -26  PHYS OPS Feb 26 2008  3:20:56:973PM TSTEVENSON 

Reduce He gas injection pulse - OK

127186   XP#    26  RF Feb 26 2008  3:34:08:193PM PRYAN 

1 breakdown, MHD during pulse, started heating when MHD activity started going down.

Reached about 1 keV Te(0)

127187   XP#   -26  PHYS OPS Feb 26 2008  3:27:49:316PM TSTEVENSON 

Reduce He gas injection pulse again to lower density - OK

127187   XP#    26  RF Feb 26 2008  3:35:28:253PM PRYAN 

Full pulse, good heating up to 1.65 keV.

Density profile at antenna is more shallow.

127188   XP#   -26  PHYS OPS Feb 26 2008  3:38:07:050PM TSTEVENSON 

Repeat - good RF shot  MIG stays relatively low during RF

127188   XP#    26  RF Feb 26 2008  3:44:19:816PM PRYAN 

Another good rf shot. Te0 rises linearly to 1.5 keV.

127189   XP#   -26  PHYS OPS Feb 26 2008  3:45:43:566PM TSTEVENSON 

Repeat - OK

127189   XP#    26  RF Feb 26 2008  3:53:51:740PM PRYAN 

Increase power to 1.8 MW, three breakdowns.

127190   XP#    26  RF Feb 26 2008  4:01:48:613PM PRYAN 

Changed the match to 180 deg phasing but left the phase at -90 deg.

Full pulse at 1.2 MW, Te0 goes to 1.3 keV.

127190   XP#   -26  PHYS OPS Feb 26 2008  4:02:40:660PM TSTEVENSON 

Repeat - OK

127191   XP#   -26  PHYS OPS Feb 26 2008  4:05:44:536PM TSTEVENSON 

Repeat - OK

127191   XP#    26  RF Feb 26 2008  4:15:08:600PM PRYAN 

Switched to dipole phasing at 1.2 MW. Breakdowns.

127192   XP#   -26  PHYS OPS Feb 26 2008  4:18:03:003PM TSTEVENSON 

Repeat - OK

127192   XP#    26  RF Feb 26 2008  4:19:07:240PM PRYAN 

Breakdowns after 75 ms, Te0 rises quickly to about 1.3 keV.

127193   XP#   -26  PHYS OPS Feb 26 2008  4:25:47:660PM TSTEVENSON 

Repeat - OK

127193   XP#    26  RF Feb 26 2008  4:34:35:410PM PRYAN 

Long pulse before breakdown, 1.2 MW, Te0 reaches 1.7 keV

127194   XP#   -26  PHYS OPS Feb 26 2008  4:35:56:660PM TSTEVENSON 

Repeat - OK

127194   XP#    26  RF Feb 26 2008  4:42:51:083PM PRYAN 

50 ms rise time, one breakdown. Te0 reaches 1.4 keV and stored energy jumps

on 2nd pulse, after MHD activity dies away.

127195   XP#   -26  PHYS OPS Feb 26 2008  4:45:42:990PM TSTEVENSON 

Repeat - OK

127195   XP#    26  RF Feb 26 2008  5:00:56:100PM PRYAN 

Switched to -90 degree phasing, 1.7 MW, a few breakdowns.

127196   XP#   -26  PHYS OPS Feb 26 2008  4:56:08:613PM TSTEVENSON 

Repeat - OK

127196   XP#    26  RF Feb 26 2008  5:01:21:456PM PRYAN 

Repeat last shot.

Record count:  102
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