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Motivations

2 How confident is the Thomson scattering data for a
very high density plasma, which accompanies very
intense back/fore-ground plasma light?

1 We examined the effect of back/fore-ground plasma
light on the performance of an avalanche photodiode
(APD) used for the detecting the Thomson-scattered
light, and established a criterion for the validity.

4 We newly installed thirteen 80-channel scanning ADCs
to monitor the DC level of APDs, which is a measure
of the intensity of the plasma light.



Scattering Configuration of LHD TS
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Scattering Parameters as a Function of the Scattering Position
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Polychromator
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Circuit Diagram of APD and Data Acquisition System
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Setup for Test Measurement

APD: EG&G C30950-CD1161  S/NC2087D [ = SSiEE
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Output Voltage as a Function of Bias Voltage
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LED—CURRENT vs DC-OUTPUT for two different high voltage
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Pulse Output as a Function of DC-level for a Fixed
Pulse Light Intensity:
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Lower Vb is favorable for measuring denser plasma:

But foo low Vb (eg. 0.4 Vr) causes the frequency response of the APD slow (the
depression layer width becomes narrower and the APD has a higher capacity.)









Example #69360:

DC-level of all APDs are low enough to Vb=0.5 Vr: Window fu||y opgngd
guarantee the linearity. ’ .
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We assumed that all APD's gain depend on Vb/Vr similarly, which is not yet checked.
Density calibration is not yet completed.
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Comment on the 9" Campaign Data

APD S/N=C2087-D

— Vb=0.9Vr; window 10% open
1501 \\/ We have no information on interferometer and V.
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Suppositions:
1. if V;<0.8V for all APD: error on ne & Te wg be less }

2. If Ve > 2.5V for most APD: Te profile woulhe irrequl %
We would disregard it:: OK (We would not be deceived:

3. If Vyc <2V forall APDs: signal error <30%; ne & Te profildmay be )
smooth in shape but have error 60~90%,; highly deformedsds 2
be much careful not to be deceived.



Conclusions

1. We evaluated the effect of the plasma light on the
pulse-response of APDs used for detecting the
Thomson scattered light.

2. For accuracy better than 10%, the DC-outputs
induced by plasma light should be less than ~0.8 V,
for Vb=0.9Vrt; and ~1.6V for Vb=0.5 Vr.

3. The newly installed 13-80ch scanning ADCs
routinely monitor the DC-levels of all APD outputs,
thus enabling the linearity-check on the acquired data.

4. For measurement under super bright radiation,
combined optimization of Vb and the windows'’
aperture will be needed.















