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Two activities:

Research

Energy balance and influence
) of radiation on the terrestrial
 climate

» Green house effect
» Sun-Earth connection
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Overview pmod 'wrc

* Past observations of the Total Solar
Irradiance (TSI) and the TSI-composite

* Why irradiance measurements
* Why continue to measure TSI
» Future irradiance observations
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Absolutely calibrated

TSl observations pmod 'wrc
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A side note: Need for

improved Quality Assurance! pmod 'wrc

st BIPM and WMO are proposing |
nlaul and preparing a meeting in 2008 |

1 or 2009 dedicated to calibration
and traceability problems
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Traceable Radiometry Underpinning d
Terrestrial- & Helio- Studies pmoa wrc
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Mission proposal:

Overview
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TSI —including TIM/SORCE
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Total Solar Irradiance: Original Data
Days (Epoch Jan 0. 1980)
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adapted and updated from: Quinn and Frishlich, Mature, 401, p.841, 1999, with composite (vers d41_61_0510), ACRIM-IVI (vers [1:101001) and VIRGO &_001_N510 data (Ot 07, 2005)
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Why irradiance measurements? pmod 'wrc

IUGG 2007:
Session MS020

Solar Activity and its Influences on the Earth's
Weather and Climate (IRC)

» Space Climate:

On long term, it is not known what dominates,
secular change of Total Solar Irradiance or
spectral (UV) variations

But: although UV variations are much larger (up to
100%) all spectral variations are highly correlated
to TSI variations
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What is the influence of
the Sun on the climate? pmod 'wrc
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Climate Anomalies versus
solar influence

River Thames in London 1813/1814'
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Predicted long-term trend of TSI
100 years

1368

Schoel & seimhilber, 2008
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Different “educated”
guesses!
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Predicted long-term trend of TSI

400 years pmod 'wrc
b. Total Solar Irradiance Cycle and Background
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Suspected secular change of TSI
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£ 1364 of several decades!
£ N U _ _
1362 ' N
5 1600 1700 1800 1900 2000
§ Year
Three minima in the latest
pmod 'wrc

(August 2006) version of the
PMOD-composite

It is essential to design the
Irradiance measurements at the
highest possible accuracy!

=» Solution: twin instrument
experiment as VIRGO on SoHO
and PREMOS+SOVAP on PICARD
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http:WV\;V\;.pmodwrc.cH foll(l)w the links:
- projects - Solar Constant / Solar Irradiance
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VIRGO/SOHO: pmod wrc

operational since 1996

» Two absolute radiometers:
- PMO6V (A & B
- DIARAD (L & R)

* Precision Filter Rayjo

* Image of the Sun in
(12 pixels): 1 minute sa

er (blue, green, red)
grégn light in low resolution

PMO6 SPM LOI

SoHO launch 2. December 1995

VIRGO instruments
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Future TSI experiments pmod 'wrc

» GLORY (USA: no launch date — ready to be
used as gap-filler)

» SOVIM/ISS and
» PREMOS+SOVAP/PICARD
approved TSI experiments of PMOD/WRC

» RAD/KuaFu-A only future TSI experiment
presently being considered
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Space experiments are being
built in house at PMOD/WRC med Wi

— et =N
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Space experiments of PMOD/WRC med wrce

today

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Operation VIRGO
since 1996 on SoHO

Phase C/D SOVIM [—
Operation on ISS ——

Phase C/D LYRA O e
Operation on PROBAZ2

Phase C/D PREMOS —— S s
Operation on PICARD
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Overview

PICARD (P! G. Thuillier) |
PREMOS - SOVAP — SODISM

Filter Radiometers
- Total Solar Irradiance

i o sk N
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Total Solar Irradiance

observations until 2012 med wrc
ACRIM 1l 2000 - ?
VIRGO/SOHO 1996 - 2009 (+?
TIM/SORCE 2003 - 2008 -(?)
SOVIM/ISS 2008 — 2009 ?
PREMOS/PICARD 2009 — 201

SOVAP/PICARD
(SDO 2008-2012 has no TSI instrument)

12
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Overview

12.3.2007

Total Solar Irradiance

observations until 2012 med wrc
ACRIM 11l 2000 - ?
VIRGO/SOHO 1996 - 2007 - 2009
TIM/SORCE 2003 — 2008 - (GLORY?)
SOVIM/ISS 2007 - 2009 ?
PREMOS-TSI/PICARD 20009 - 2013

SOVAP/PICARD
(SDO 2008-2012 has no TSI instrument)

KuaFu-A 2012 -

irradiance measurement experiment comprising:
- SIM = Solar Irradiance Monitor (CN: Pl Daren Lu)
- DOR = Davos Observatory Radiometer (CH: Werner Schmutz)
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Conclusions pmod wrc

Short-term irradiance variations (days) are closely related
to variations of the chemical composition of the upper
atmosphere

- space weather: operational monitoring of TSI
Long-term irradiance variations (tens to thousands of
years) are probably (!) related to climate variations

- space climate: secular long term change of TSI
TSI observations are most likely continuous and
overlapping until about 2012

RAD/KuaFu-A would be a matching continuation

11



Physikalisch-Meteorologisches Observatorium Davos

Overview

Physikalisch-Metaorologisches Observatorivm Davos
World Radiation Center

Thank you for your attention!

Integration of LYRA
on PROBA2 M
5.3.2007 |
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