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Inverse problem
to locate quench origin

Measured times t — r — quench origin coordinates.
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2
Solution

Overdetermined system of nonlinear equations:

(xo—xl.)2+(yO—yl.)2+(zO—Zl.)2 =C2-t?,i= 1,n
C — second sound velocity

n — number of ss-transducers
(X.y.,z) — i-transducer coordinates

(X,,Y,:Z,) — quench origin, variables

= Minimum norm solution.

Function to minimize:

n

f(xo,y0:20)=z

i=1

2

o=, +{ o= ] +(zo—zi)2—c2.f§]2

The method of minimization is Nelder-Mead Algorithm, i.e.
downhill simplex method, GNU Octave implementation.
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hd RMS error analysis

Monte Carlo Simulation

input error, rmse=2mm » output error, rmse=1.2mm
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RMS error analysis
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err_gain
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**  Different detectors configuration

1.3 [ [ I

1.2

1.1

1

0.9 -

err_gain

0.8 | o) 0 @ O i
0.7 - Q )

Yt
0.6 = -
' L P oy
(] o
o

DS I ] ] I I I
-200 0 200 400 600 800 1000 1200

Fd

#1 — 4 planes, 8 detectors; #2 — 4 planes, 16 detectors; #3 — 2 planes, 8 detectors



L,
b Cavity surface restriction

Variables number reduction in the error function:
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Single cell experiment
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9-cell experiment

Inconsistent readings: r <
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Hot spot

Helium blob

E=3
42
[
7
ri i e

\\\\\\ N .
IIIIII 13
IIIIIIIIIIII _
llllllll I.I] (il 4=

=] - -

I
¥||I
| .
||
|
1
I
1|
11
1
i
0l
1
||
1
|
|
1
|
200

100




tb9aes003

¥
[

LUF .ﬁ'-..-":l

P LT v Ly

LI

i I
[P s v

_nl
LTS

1000

g00

B0

400

200

sSame answer

o
i
:v .ﬁ'v":] £00

L

L LRI

puy T

T Bt L%

1000

200

E00

400

200

Ar = 3mm




het

Thank you for your attention!
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