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First Thomson Scattering Results on HSX
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1- AbStraCt 3 The HSX TS SyStem 3.d Spectrum Dispersion and Detection System

Ten identical polychromators designed and manufactured by GA are used to disperse the scattered

4. Experiment Results
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Rotational Transform QHS mode than in Mirror mode. QHS mode and Mirror mode.
AXIs 1.05
Edge 1.12 . .
Nurmber of Coils/period 12 4.b Five Channel measurement for QHS Density Scan
Magnetic Field Strength (max 1.25T B
Magnet Pulse Len thg(ful(l fiel)d) 0.2 A 3-to-1 fiber bundle is used to Personal computer | ol v,
g_ _ _ 9 ' align the collection optics to the A labVIEW program control the timing and LabVIEW program ] \.\_ - e
Aucxiliary Coils (total) 48 gate laser beam. An in situ alignment data acquisition of the system. S LA r/a=0.8
shutter target scatters the alignment HeNe — A GPIB crate controller from = 1 e e \/
Heating source 28GHz handle laser light, the scattered light is KINETICS SYSTEM is used to [ Main trigger for hsx lab | @ 400- \,\.\
200 kw then collected through the fiber communicate between the CAMAC ’ LAY :
/ bundle and monitored with a crate and the computer p— v - 2004 * B
Power Density 45 W/cm3 silicon detector. This provides ' timing car < ——————
bundles Leroy Model 2250  charge v . density (10" /cm’)
integrating digitizer. These digitizers YAG Laser 800 I° Cm Ne04%4 - NeO.723
.\ have a sensitivity of 0.5pC/count, - _ ,g\ A Ne091 v Nel102
- with a range of 512 counts. Laser synchronizing < 600_o§: Net 404 o Nel o2
) — System synchronized with HSX DGE3E ti‘r'ningvbase 2 :\\e o Nezags
: , , , timing with a NI16602 timing card 2 400+
observation . . oy T and a DG535 digital pulse generator I - .
window image plane  * Collection lens consist two doublets made of BK7 from Stanford Research Systems. Data acauisition 200 - —
. / (fiber bundle) and SF1 glass. The image spot is less than 100 q
microns for all the ten channels. - 00 02 04 06 08
ngé « At plasma density of 10%2/cm?, the collection lens [ radisl position r/a
Collection optics are mounted on the — C_O||€Cl' aro_und 20000 photons for each of the ten L o T T ! : :
lab floor, separated from vessel to Wb \ _ fibers, which then couple the photons to the ten _, Signal level from 3 fiber with
prevent misalignment from vessel collection polychromators through fiber bundles. | Unit: inch silicon detector .
» The HSX TS system has been established and calibrated. position change due to the venting of lens : I —=— Shot 36, QHS mode, Oct. 17th, 2003 HSX Status, Shota7 Tem p erature PrOfI I e on HSX
the machine. Gate —_ \ Shot 37, QHS mode, Oct. 17th, 2003 | Raw S|gna| from dlgltlzer 5501 ‘ = Shot 37, QHS mode, Oct. 17th, 2003 ‘ MainCurrent=5.3573k/:iﬁxcﬁr}entz-o.oomszlk/x , Loz
. ) |asel‘ beam i 450 - [— % s00] = 10 Den5|ty4ofLast4Shots.red(current),magenta,green,b ,>-\ " s
« Initial results of the electron temperature profile shutter o 400 . 5 450- X, il ® 500- density: ~1.7X10"/cm
: . 5 Ch2 | ch3 | chd4 | 5 A\ o —— 3 \ ~
measurement using TS system has been committed on The _ . 2 350 \ 2 400 \ ! ) \ o
HSX machine. 3 N S 300 ) 10 38 38 | g o AN T — , il 5 \E
£ 0 & 20 \ 10 [ 58 | 88 |5, \\ _ T AV i T 4001 AN
= . ] 0 ! =
« It is found that the central Te increase linearly with heating = . c 0837 = 0.2 = H 5 200 \ ] 9 44 38 § 200 .\\.<={ _j — 8_ \
power for both QHS mode and Mirror mode. At same v N IS = 01f g = 3 =3 7 § — . ;IuiLo ;") $lp 5 o o 0w o 0 o £ 300- }
density, electron temperature is higher in QHS mode than in There are 126 individual fibers in ci d ] 2 . ] g5 0 W T 04 o6 o8 1o W T o4 o6 08 10 A i ANIRP L
Mirror mode. each bundle, each one is selected with IFcutar en E o6l | . . - - ES il | radial position r/a 15 42 17 el mosition rfa 0 i : c .
. =VU. S 1 E ~ -0.2¢ T 16 33 10 - - .4([)).79 0.8 081 08 08 084 § 0.9 08 081 07;]".83 0.84 085 0.86 S 200 b i
a numerﬁ ! ﬁperture arouTId 0.24 ?25 £ ooo] \ S8 =T T _ For similar shots (shot 36 and . . . 5 ) 5 \} /
to dmait]tc the om;tpﬁt colecrtllon ens @ _ - g ‘§ :3 HE RN R RN At 825 ms when the TS laser is 13 29 8 37) on Oct. 17, 2003, the W . " ; A Q \}
an It Ie InphUtO the pO yC fromatOI}:] g 0.59—- Y Y % Pl -0-:* | | | | | i fll’ed, /denSIty .|S | § aI’OURd 6 14 5 measureq electron temperature L 80 L 100 | i : i : i : . : . ,
IO'[Z I ength is 7 meters for eac B e - 08 : ; : i igﬁ.ﬁz fsmihtl)?vs\r/]v zltgnréi‘gh'zorgtflee — — - looks similar except for the oo e 70 0% R 08 0os 00 02 04 06 08 1.0
undie. o1 2 3 4 5 6 7 8 9 1011 it: : edge region where signal level et . "
Length unit: cm Si - eage reg 9 dial t /
o ignal in Channel 1 always got 2 7 1 is low. radial position r/a
Ten fiber bundles Corresponding to ten radial channels. E_aCh square Corresponds to an individual saturated. Averaged e|eCtI'0n temperature over SEVGI’&'
fiber bundle’s rectangular surface of similar shots of density 1.7x10%2cm3.

0.8mm*7mm



