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F (GHl) 

DO 

'wl~ ",.f 

~i Output 
slqnal o f Ka bar.cl 
re! 1ectOllleter, 
f rom t - 1S6S ms tO 
i 566.3 ms, for 
5hot 29285, when 
a r o t .. ung 
maqRet l C isi .. nct 
I f'ol~ lo4 KHz ) ti 
present. 

'nle ASDEX utl.cto.t!trlC 'ystem Ilad ,t .. tteCI s"ept-trequeIlCY operation 
by .id· DecB!ber 1988. The analysls ot the br<»d bane! dau revelll tllat the 
dittlculty ol prol!le ev .. luatlOn comes trom the errors in the phase Shift 
resultiRq trom the plasma denSlty lluctuations. Nonlinaar stochastic 
numertcoll Ultars have baeR develloped (now bei.nq te5ted ) that may provide 
a uletul taoi for routine evaluation of the data, tor Iltuations where the 
reflectometric si;nall are strongly disturbed by the plasma fluctuations. 

FiKed fraquency measurements ( homodynlC detection ) "ere carried out 
anel the sto.xty of plasma density !luCtuatiORS, based both on tbed anel 
broadband &xperimental usults, .. as inltiated. A ne" heterOOynl.c detection 
il beeinq deveIoped that "il1 alio .. more sensitive measurement of plasma 
density tluctu"tions. 

Th& ratiac tometrlC syltem "as uP9raded durinq the summer 1989 shutdown 
of ASOEX by ln5taillng three new retlect~terl, aiminq at fiKad·trequancy 
corralation raflectom&trlC measurements; aKperiments hava started racentiy. 
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Tangential Soft X· Ray/V UV Tomography on COMPASS-C 

R,D. Durat, P,G, Carolan, 0, Parham, ~he COMPASS Group 

AEA Fusion/ Euralom ABsociation 
Culham Laboralory, England 

T he C OM PASS TB.nge ntial Soft X· Ray Ca mera (TAN SQX) 

Tbil diagnostic explQiu torcida! .ymmetty lO lomor;raphkllly reoonllruc, 10ft x-ray or 
VUV emiMiVilY oontourl f tom a tangenlilll "ie" of lhe plasma [1,2,3[. A 0.4 rum pinhole 
im&&et the plasma onl0 a P·li (ZnS;Ag) KinuUator krtt'n [3], Bel1O'tt'o lhe pinhote and tbis 
ICreeJI ia a filler "heel "nh t"O 10ft IHay eci8e IUter, (I keV and 2lr:eV) and t1O'O VUV fillen 
(10 eV and a 140 nm, lO nm FWHM inlerference filter) . The fffidency of lhe Iyltem pealr:.1 ai 

3-4 keV and decrea.sel monotonicallYlheruf\er 10 Ihallhe elfecli'te e!lagy r~e Iies belweeo 
a selected IUler edge 10 abolll 15 keV. 

The pbotphor Icreen ia fiber optica1ly coupltd 10 a Microchannel Plale (MCP) inlensified 
photodiode (&mera. The cameta hIU a retOlUlion oC t28d28 pixeL. aod a nwUmUln Craming 
rate of 330 Hz, The MCP gam il uterna.Ul conlrolla.ble from loa - 10' and cao be galed do,", 
105 nteC. 

The ca.mera control and data acquilllion an man&&ed by an IBM AT compatible PC 
.. hith ;5 linked 10 Ih .. ~llm!!rJI, 'tiA fi~r optit. . An Ildd·in bolU'd ronu,ining an Intel 82~3 
progranunable limer pcovidtllhe eanlerl .. lIh the franit tillling (Iynehroniled to I.be plasma 
lo) and the MCP gate coruma.ndl. Thi. bolU'd alio conlrolJ lhe MCP gaiu. 

The vidro data il eenl lO lhe PC 'tIa a 50 MHI anlllog optlclll Iink and ia digitiled by 
a frame grabber board (Data fian.lalion 2861), The frtune grabber hu lufficienl on-bo&rd 
meroOt)' 10 uquire up 10 2&6 ftanlel per Ihol and i, coupled to I rlUl (8 MFLOPS) arra)' 
proceslor (OT1020) whlch II Uled 10 tomographicaU)' 1l1vert tOme of the raw data_ 

Because ofthe very luge amOUlI1' of data Ihat Ibil di'8l1ottic eliUl genetate (up 10 4 MB per 
Ihol, though lhe I)'piclll data Ioad i, presenlly < i MB) Oll-Une data comprenlon il used before 
lhe data illlored in lhe maln COMPASS data archive. Oilferenlial Tun lenglh comp,nlion [4) 
il used "hich tesulu in I comprelllon factor OfBboul 4 1O'ilh 110 1011 ofinfomlation conlent. The 
ti" data I1 compretsed b)' the PC proctllOt BI 30 aec/ MB and Ihen !lenl 10 lhe data archive 
on lhe main COMPASS VAX via Elhetnel. The Pç.VAX lIlIk I, controlled b)' Digillll'l PCSA 
tOftwan "hicb alio". lhe PC 10 direcll)' acCesl VMS filet 

The techniques used for lhe 100000000aphic tecoNtrucliont ate Muimum EnlrQpy [5) and 
Bayesian R.egulariled LelUt Squatet OptimlJation [6). The 110'O techniqutl produtii limllar 
resulta IhoU&h lhe latlte i.J preferred for on·Une procesling because of itl greater apeed. Uling 
thil a1gorithm a 32:t32 pi.el inveraicm Iypically tues 10·15 fKQnds 10 converge. Thus, Ineral 
im&&es may ~ reoonttructed between Ihotl 

F\mher detailJ on the Iyllem and lhe inversion lechniques used will be preaenled In [7). 

R elulh (rom Q h mic D isch arges 

Figure I 5how8 reconllructionl of two typica! COMPASS di.charges. Parameten 
for thesc .hots were, respectlvely, 100 kA , 1.0 T, l.7xIO"m- ' and 100 kA, 1.2 T , 
1.7.IO I 'm- '. The rrame times were, respeeli"el)', 13 and 14 msec while lhe 6.1ten were 
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