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We analyzed the 21 day trend data of the Superlum SLED.

The timeline data indicates a problem with the set point stability.
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SLED Current Set-Point
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Trend from 10-07-25-20-48-47 to 10-08-13-17-03-47
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The following analysis confirms that the problem derives from the set point fluctuations.
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The monitor of the actual current to the SLED tracks precisely the set point
SLED_21_day_trend
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Similarly the photodiode output tracks the actual current.

We applied a quadratic fit, to take into account the non linear response of the SLED, which seems

to fit well.
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And the residuals of the fit do not show any time trend.

SLED_21_day_trend
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Note that the subtracted fit function was obtained from a current to light output plot, independent of
time.
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Dividing the residuals by the light output, we conclude that at fixed drive current the SLED has
shown a slow and smooth 0.4% increase light output over a 19 day period.

Once subtracted this upward trend, the power fluctuation is 0.084%.
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SLED_21_day_trend
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We repeated the data analysis after one month, over 50 days timescale.

Again the set point jumps, and the actual current in the SLED and the monitor photodiode output

current follow.
| - SET?current?Ampsl

SLED_50_day_trend

1.13 10"

1.12 10"

F

-1
gl 111107 (2
= 1 "
2 Y
EI o
= 11107
w
[} ".;'
3
1.09 10" %ﬂ
i}
1.08 10"
0 10 20 30 40 50

Time [days



LIGO

ps

ACTUAL_current_Am

1.13 10

1.12 10"

1.11 10"

1.110"

1.09 10!

1.08 10!

LIGO- T1000533-v1

I . ACTUALMcurrentﬂAmpsl

SLED_50_day_trend

g *\‘
I L
A
s
't
i
0 10 20 30 40
Time [days

50

10



LIGO LIGO- T1000533-v1

| - PD_output_VI

SLED_50_day_trend

4102

391072

“ .
38 10'2 e e, ﬁ

3.7 102

t W
el e

pu

3.6 102 o

PD_out
Sty

35102 | 7 iu;vlmm 3

3.4 102

3.310%

32107

0 10 20 30

Time [days



LIGO LIGO- T1000533-v1

We made the same plot of actual current in the SLED vs. current in the PD, fit with a second order
function, and plotted the residuals
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The residuals are then plotted as a function of time and show a small trend up, and a couple of
discontinuities.

Strangely these discontinuities are in the first 15 days, that were studied in the 21 day’s study, and
no discontinuity was present even if it is the same data.

Some problem must be present in the data storage or analysis.

Anyways no decay vs. time is visible
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dividing by the PD output we obtain the percent stability, which is of the order of few per thousand,
in slow growth.
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if we restrict the data to the last 30 days (cutting off the two discontinuities)
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we fit the plot with a straight line and we plot the residuals (divided by the average monitor PD
voltage) we get an r.m.s. of 2.4 x 10™
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