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Soft X-ray tomography
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Keda Torus eXperiment (KTX)

Reversed field pinch

Major radius
R (m) 1.40
Minor radius 0.40
a (m)
R/a 3.5
Thickness of 15
conductive shell (mm) '
Poloidal magnetic flux 3~5Wb
Loop voltage
10~50
Vloop(V)
Plasma density 2
. (101°m-3)
g
~ Electronic temperature
N T.(eV) 300 (Phasel)
Maximum toroidal
field 0.35 (Phase I)
Bt (T)
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Purpose of SXR design

flux surface of QSH state

Flux Surface (ns=7)

::i@

Y [m] X [m]

Z [m]

Requirement

Cdlll€Td

€ Get enough information of changed QSH states
€ Get the 2d image of QSH states

@ Use less resources (camera location, sight line)

SXR emissivity (a.u.)

Meet requirements with as few resources as possible!
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Bayesian experimental design

p(YIX,I) - p(Y|I)

Bayesian theory

p(X|Y,I) =

p(X|I)
1
P(aln) = —
Pl ) = (D —f(a))z)

exp(—
oV 2T p( 207

p(D|a,n) - p(a|n)
p(D|n)

p(a|D,n) = The probability for interest parameters
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Bayesian experimental design

information theory

EU(m) = JdD p(Dn)U(D|n) The information gain of n

l Bayesian theory

EU() = j dDdap(D|a,n)P(a)log[P(Dla,n)

P(DIn)
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The BED approach allows us to quantitatively evaluate the performance of the design,
and to estimate the design robustness
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SXR sightline design
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SXR sightline design
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Tomography Reconstruction

p(Dl|a,n) - p(aln)

)= p(D|m)
_p(flg) xp(glb)
p(glf,0) = S F19)
Get g from f Cormark-Bessel method

fo, @) = f g(r,6)dl

L(p,p)
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Tomography Reconstruction

g(r,0) = Z Z ,(7?1 cos(m@) + a(s)l sin(m8)]g',(r)

m=0 (=0

Expend in Fourier series

Fo.0) =) ) a2 17 o) + a £ 0, 0))

m=0 [=0

(D, ) = f (cos(mB), sin(mh)) g, (r)ds
L

gl () = ], (AL 1) AL, is the Ith zero of mth Bessel function
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Parameters of method

() ) = j (cos(m®), sin(m8))gh, (r)ds
L

p(flg) X p(gl0)
p(f10)

p(glf,0) =
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Tomography analysis

A is the angle between 2 camera

Flux Surface (ns=7)
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Tomography analysis
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2D 1mage of SXR
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Summary

Design result

€ The experimental design is accomplished with two

0.4 e
windows and open angle 100° “?’%7 ‘§§."‘
€ The BED approach allows us to quantitatively evaluate 02 ’,"&{%@4’ \&&Q{“‘
the performance of the design, and to estimate the E ’:‘:’Q“v‘ ””:‘:’:‘:
design robustness ) V‘\\“ "”"”Q
| ”‘N\\ DARS

€ The Bayesian theory can be used to analyse the ' .\\ /,%‘

tomography reconstruction and we use it to modify '0’41 .4 44“

R (m)

the reconstruction method and do two camera design.
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Thank you!




