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Overview pmod 'wre

« The PREMOS experiment

e TSI absolute calibration (first light)

TSI relative calibration
e« Comparison TIM/SORCE
e The Future of TSI observations

— Are relative observations sufficient?

— Importance of PREMOS/PICARD for the future
TSI monitoring

10. April 2012 Werner Schmutz



PICARD

_ ' Total Solar Irradiance
10. April 2012




TSI calibration pmod 'wrc

PREMOS A is the first and only radiometer
In space with a Sl-traceable irradiance
calibration in vacuum

Traceable to the irradiance calibration
facility at LASP in Boulder (TRF)
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Traceability of PREMOS-TSI pmod 'wrc

Comparison to
cryogenic rad.
(power in vacuum)
NPL

PREMOS B

Comparison to
cryogenic rad.
(power and irradiance in
vacuum) [N

PREMOS A
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Uncertainty of the calibration pmod 'wrc

= uncertainty of TRF comparison (220 ppm)
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Calibration uncertainty budget

pmod 'wrc

Traceable via TRF, LASP, Boulder = to NIST

Instrument | TSI Value Stated Stated Begin Date | End Date
Uncertainty | Uncertainty
[SIW/m2] | [W/m2] [ppm]
ACRIMZ 1360.3 1.36 1000.0 20 Sept. 2008 5-May-09
DIARAD* 1364.6 1.38 1011.3 1-Jun-08 1-Jul-08
PREMOS 1360.4 0.40 293.9 20 Sept. 2008 5-May-09
TIM 1360.8 0.48 350.0 20 Sept. 2008 5-May-09
VIRGO 1360.3 1.58 1160.2 20 Sept. 2008 5-May-09
Wagt Ave 1360.5 0.23 169.5 20 Sept. 2008 5-May-09

Uncertainties are 1-o
*MNot yet Si-traceable to irradiance via end-to-end test, so not used in average

References for Team Stated Uncertainties

ACRIM3: estimated (no team value provided)

DIARAD: Dewitte presentation at 1st IS5 Team Meeting
PREMOS: André Fehlmann thesis "Metrology of Sclar Irradiance,” Universitat Zurich, 2011

TIM: Kopp & Lean, "A Mew, Lower Value of Taotal Sclar Irradiance,” GRL, 38, LO1706, doi:10.1029/2010GL045777, 2011

VIRGO: Fréhlich, from TSI Accuracy Workshop presentation, 2005

est. via comparisons
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PART Il
Relative calibration
(sensitivity change correction)
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PREMOS TSI raw data pmod 'wrc
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Events affecting data

1368.00

1366.00

1364.00

irradiancd [W/m?)

1360.00

1358.00

1356.00

10. April 2012

time [days since 15! Jan. 2000]

1362.00

pmod 'wrc

40|00 4050 41I00

14.12.10 02.02.11 24.03.11

time [date]

Werner Schmutz

~ PREMOS A|
* - PREMOS B|:

4150 4200
T T

special events liste

1.night mode

_2.night mode
3.heater modificati K
4.longer integration time & night mode|:

5.switched to B as

6.switch off abnorr
7.save mode (anoE

8.premos off: ano
9.premos off: ano
10.PGCU off -

42|50 43|00 43|50

““““““““““ SUTEINE
d in ¢hronological drder:

bn (h gh no'is'e') ]
nomipal instrument|:

hal shutter asic '

aly, freezing?) | -

al current
al current

£ 5
b

i ] 5 x

13.05.11 02.07.11

21.08.11 10.10.11 29.11.11



Cleaned data pmod 'wrc
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Ratio PREMOS A/ B

pmod 'wrc

0.997 T T

0.9965

* original from data
* corrected for lost data
fit (9th order polynomlal)

0.996 S special events listed in' chronologlcal order “““““““““ P —
1.night mode: : : :
2.night mode:
3.heater modification (hlgh noise) :
4.longer integration time & night mode :

0.9955 | ff Ml 5.switched to:B as nominal instrument - AR -
6.switch off abnormal shutter asic :
7.save mode (anomaly, freezing?) :
8.premos off: anomal current :

S 9.premos off: anomal current :
o 0.995( 10.PGCU off 7
E :

: : »

0.9945 1 R T | B .......

0.994 1 ...... .......

0.9935

0.003 ; | ; . ; | . ; |

’ 20 40 60 80 100 120 140 160 180 200

10. April 2012

exposure time PREMOS A [days]

Werner Schmutz

12



Residuals ratio PREMOS A/ B
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PART Il

Comparison to TIM
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Comparison PREMOS — TIM pmod 'wrc
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Status of PREMOS-TSI pmod 'wrc

o0 PREMOS-TSI is the most accurate
absolute measurement;
+0.4 W/m2 or £290 ppm

0 After 2 years, PREMOS-TSI has at
most 50 ppm relative deviation to
TIM/SORCE.
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PART IV

The Future of TSI observations:
Are relative observations sufficient?
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Composite 1996-2010 pmod 'wrc
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Is there a long-term trend?

pmod 'wrc

Days (Epoch Jan 0, 1980)
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Requirements for a TSI monitoring pmod Wrc

Not only because of a potential gap;
o But mainly because of the
continuously increasing uncertainty.

O

=» Accurate absolute measurements are
required !
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Requirements for a TSI monitoring pmod Wrc

->

10. April 2012

Accurate absolute measurements are
required:
Nowadays possible !

But we certainly also want to assess
the variations of TSI and therefore,
we still need to aim for continues and
overlapping data !

Werner Schmutz 22



TSI monitoring today ...

pmod

Total Solar Irradiance Database

Wrc
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TSI monitoring in 2015 pmod 'wrc

Total Solar Irradiance Database

1375 T T T |' | T T T T T T T T T | T T T T T T T T T | T T T T T T T T T | T 1375
B :&g;' e 'l |
We anticipate in 2015 only one gt ]
experimentto be operational: [ 1000 oom l
— 1370

E
- PREMOS (launched 2010) 1365 =
i NOAAD = N n
= *s :t‘o‘o * =
e e e
o *‘ .
i NOAA10
1360 — 1360
B Monthly Sunspot Number ©
, - " — 200 'g
B L iy Ly L '.-f = -
ool e Rl e o . —150 32
| . .-‘-'._- -‘.-'. --.d‘... ':"- - z
..l' e ' -."-.'. m " ...l'l' = ...; Bk ..‘.:‘-I —{100 d(-)'
— ..- . -; o l-llu -‘-"" - 'l" %
g '-.. ' e T gt - " " .."".':' b :I'_ 50 c
1355 ke |, | | , , ""i"l-l .n.s.' PR TR A SR T e T 'l“"'iu!'.'!’d" T T L. 1. % TR, T, N o) U:")
1980 1990 2000 2010
Year

G. Kopp, 4 Sep. 2011

6.3.2012 Werner Schmutz 24



The Solar Constant pmod 'wrc

In 2 to 4 years PICARD Is potentially the
only space experiment operationally
monitoring Total Solar Irradiance
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Thank you for your attention
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PICARD

26



