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Calibration: How do we do it?

Just as a reminder, here are some slides from an
earlier presentation:



Start with “First Light”...
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U ...estimate

and subtract
dark currents...

dark current / kHz

dark current / kHz
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... fit the
degradation ...
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Formal:

i1 =1s + 1id
1=measured photocurrent

1s=solar photocurrent

id=dark current

is = (i - id) *corrlAU + degrad
id=function (T)

degrad=function (day)

Ecal = conversion(is)

according to comparison with TIMED and SORCE
at First Light (06 Jan 2010)



Calibrated Signal / {mW m™)

Calibrated Signal / {mW m™)

Problems with regular “dips”
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Problems with unrealistic DC

10 Feb 2013, old DC estimate
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Previous  Next —_—

MSM diamond

LYRA - Dark Signal vs. Temperature - head? - channell (MSM21)

-1- dark current vs temperature (u%it 2, diamond)

PIN diamond

LYRA - Dark Signal vs. Temperature - head? - channel2 (PIN11}

42
Temperature / " C

Legend:
- grey : 15tsem. 2010

- blue: 2" sem. 2010

-green: 1 sem. 2011 - red: 15*sem. 2012

- cleaner diamond surface (TBC with ch2-3 and ch2-4),
e Diamond PIN dark current remains stable in orbit
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DC as function of temperature (step 1)

Pre-launch laboratory
measurements

(-40, ... ,+60 deg C)
can be fitted with

DC(T) = a+ exp(b*T +c) 200

Chose a = 6.63,
which corresponds
to DC < 20 deg C.
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U

DC as function of temperature (step 2)

Then try to fit
the on-board

measurements
2010-2014 with

DC(T) = 6.63+exp(b*T+c)
Chose ¢ = -6.13,

which corresponds to
the lab fit from step 1.
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U

DC as function of temperature (step 3)

Parameter b can be fitted
to time (d) for channels
ch2-1, ch2-3, ch2-4:

DC(T,d) = a+exp(b(d)*T+c)

with individual constants
a and c,

and individual table b,
per channel.

Estimates of parameter b
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Result: DC as function of T and d
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LYRA ch2—1 (before,DC,after) / (counts ms™)

LYRA ch2—4 {before,DC,after} / {counts ms™")

Some problems are solved...

10 Feb 2013, old DC estimate 10 Felbh 2013, new DC estimate

N
L}

]
L]
LEREEANRERERRRER}

40

30

TT
‘
IIIIllllIIIIIIIIIIIIIIIIIIIllllIIIIIlIIIIIIIIIIII

]
<

20

[e}

e}

IIIIllllIIIIIIIIIIIIIIIIIIIllllllllllllllllllllll

IIIIIIIIIIIIIIIIIIIlIIIIIIIII]II
IIIIIIII||||l||||||||||||||lll

|
L]

|
L]

| PR R L 1 PR L s 1 | s PR L 1 PR L s Il

LYRA ch2-1 (before,DC,after) / (counts ms™)

[}
w

10 15 20 10 13 20
Time / h Time / h

N
w
[}
w

N
w

BOE ~ T T T T T T T T T T T T 1

BOEF T~~~ T T T T T T T T T T T T T 1

TTTRT

40 40

30 30

DRI TR O s e ey e e T T T T

20 20

10

[ARETEERTIRERRERRET] RSN ENERI RRRRERRERE RRRRRRRRNE
TT T T T T [T T T T T T T T T T T AT T T T T T I T T T T T

TTTT T T T[T T T I T I T [T T T T T T[T I T T T T TaTT

IIIIIIIIIIIIlIIIIIl[lIIIIIIIIIIIIIIlIIIIIlIllIIII

LYRA ch2—4 {before,DC,after) / (counts ms™")

15 20 10 15 20
Time / h Time / h

<
(&}
o
N
o
<
K

N
o



I/

...some problems remain a mystery to me

Why does the dark current for ch2-1 sometimes behave as if the
temperature was several degrees higher? (But only for ch2-1,
not for ch2-3 or ch2-4.)

Why does the dark current for some Si channels (e.g. ch3-3 and
ch3-4) decrease with temperature?

Why does the dark current for MSM channels ch2-1, ch2-3, and
ch2-4 decrease over time? (But it remains constant for PIN
— channel 2-2.)
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So, here we go again:

Estimate and subtract
dark currents
(now as a function of T and d)

Correct for 1AU

Fit the degradation
(now based on campaigns
up to 2014, and comparison

with non-degraded ch1-4)
ch2-1 <0.5%, ch2-2 <0.5%
ch2-3 (%, ch2-4 53%

Add degradation and convert
according to First Light
calibration...
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...to get these results:

Example: The first three
months of 2010, calibrated
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And, in the long range:
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Lessons learned?

Never take anything for granted.
Even the most self-evident things may change.



