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Detector . Absolute eXtreme IRAA=DDY
type —2 (ARDEXEPISF) | UltraViolet (AXUV) ROA—4%
FAA—F
NEPD 10 pW/cm? 60nW/cm? 500 pW/cm?
(optimal) (1 uW/cm?) (10 pW/cm?)
10000JPY/ch 150 15 1-10
At 10 ms 1 ms 66 ms
(optimal) (1 ms) (10 ps) (5 ms)
Rad-hard + - +
Vacuum feed - - - (5 wires/ch) - (1 wire/ch) + + (N0 wires)
Size (4ch-2x3cm) (20ch-1x3cm) (150 ch -15 x 15 cm)
Other merit No neutrals 2-D imaging, flexible

Steady-state

++ (real time)

+
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IRVB Data Analysis (4" campaign)

IR Camera data Resampled data Derivatives Radiation
120 x 160 pixels 12 x 16 pixels (10 x 14 pixels, mW/cm?)
(@) AT(x,y,t-At) (K) (©)A T(x,y,t-At) (K) (e) d?T/dx2term  + (g) Black Body term
. ' : 110 l
& 08 || e
% 06|
= 04f ,
g ozf ,
e 0.0
Emissivity
IR camera side( carbon ) =0.9
Plasma side( gold foil) = 0.07
At
At (b) AT(x,y,1) (K) (d) AT(x,y,1) (K) + (f) dT/dt term = (h) Plasma Radiation

2 4 6 8§ 10 12 14 2 4 6 & 10 12 14
outboard - pixel # - inboard outboard - pixel # - inboard
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Radiation asymmetrization during radiative collapse

1.05s (before radiative collapse) Rax=3.6, B=2.883, y = 1.259, #20740
L20740F200img  total power = 106,487 mW
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Imaging Bolometer : Installed design for ITER
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30th EPS, P-4.67 B.J. Peterson, N. Ashikawa, NIFS; S. Konoshima, JAERI; L.C. Ingesson, EFDA/FOM; C. I. Walker, ITER
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28th EPS, P-3.103 R.Reichle, T. Nishitani et al.
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IRVB Sensitivity and Foil Material Selection

Noise equivalent power [1]:  small small
(2)

(b) Wk

(c)Eph

/! Pal
\/Ektf O IR 1/ |4 4] 48%§—BT 6 metal
o JmN S2m2Ats, /5%

IR camera frame interval
# of frames averaged

simplifying: IR camera sensitivity
P g- # of IR pixels / bolometer pixel

ﬁktf O-IRI 2¢ bolometer pixel area
Mg = oc Kt /K oc 1/ bolometer sensitivity
At gV m>N

foil thermal conductivity, thickness,
thermal diffusivity

Considerations in foil material selection:

(b)sensitivityy: 4~ /K

(c)max. photon energy (for 10 um foil , 8-13 keV, <17 keV) [2]

(d)melting temperature

eneutron - proof ? (transmutation of Au to HQ)
e outgassing? , cost? , others?

[1] B.J. Peterson et al., Rev. Sci. Instrum. 74 (2003) 2040.
[2] www-cxro.Ibl.gov/optical_constants/atten2.html

[3] www.goodfellow.com; www.nilaco.jp

(cm3C/J)

(keV)

30th EPS, P-4.67 B.J. Peterson et al.




Gold Foil Thickness vs Photon Energy

A Denzsitv=192.3%, Angle=580.deg

Courtesy Lawrence Berkeley Laboratory: http://www-cxro.lbl.gov/optical _constants/atten2.html
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