PAST > PRESENT > FUTURE
1610 > 2010 > 2050

Growth
of

Knowledge and Understanding

of
The Sun-Earth System



Schelners Helloscoplum
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Helevius Observations 1644

May

GEDANI.
Fnns vew C’{»‘%,u 1644

XX ,
Cu.g%.r FQeuluram &3V o 16 u’w/m

;
- Pl L \ b \
a 4 \
| 3 . - -
ol < CEAFaN: & |
— 7 - ;s =P\ \
foR . ;' ) = [
7 ¢ v

i (:"(/1:'(:(&

P PR E R Ny SpImEI s e
T T, 'O
Rt iood ‘.
,‘ 0 i '
\\ MAI,
) DL, 1. dy. p
\ 3.7 20.m.70 47 /

§ S.mile ¢
9 2WmI7 ¥

8 J6mTs W7

7 Bmby o

? 2m7 .
8 som.T 45
9

7

7

6

® N ooy

A OY‘!(P{.’<

w70 49,
+Sm b7 4,
Sem b7 28,
Som b6 g7,
+b.m.bs

XXWVI.

Gllv 2LUS

GEDANT.
P Jb44.

Cm.ow[wm,l 1.7%“%11 8 Og

c%mu ere G

AVGVSTI.
DS 1. Sy,
27. 7 26.m 3y 39.
28. 7 wW.m.3F 9.

Sep
5y £

P
7
.7
7
8

3
(e

T EMBRILS.

+4.m3T 31,
39.m. 33 M.
S1m.32 do.
49.m. 35 47,
3m-32 o,
Wm-38 8.

o
chrptice .
&

August, September, October

AOriens.

2

[
L]

n&'a

1
.
ol
&
. u:ﬂg
207

OcToBRIS.
DIt .. Aoy,

2.3 *9.m. b4 27,

+.
s,
8.

8
a
&

d6.m.3r 4.
gm0,
b, 36 48,

B .@CG LJC/MJ .

St Sudpe.
Y



Modern Sunspot Observations
October 24, 2003
ill Livingston itt Peak NSO
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LATITUDE(degree)

Sunspot Latitude Distribution

Maunder Minimum

1660 to 1720
(Ribes and Ribes, 1993)
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MODERN SOLAR OBSERVATIONS
June 15, 2010

 MDI/SOHO IMAGE NSO Magnetogram




NEW KNOWLEDGE

1704 Newton describes solar prism spectrum

1724 Fahrenheit Hg Thermometer invented

1800 Herschel measures “heat” in solar
spectrum using a prism & thermometer.
He discovers Infra-Red solar spectrum.



QUEST FOR THE TOTAL SOLAR IRRADIANCE

SORCE Total Irradiance Monitor




Cycle 23-24 Minimum Epoch
“Mini Maunder Minimum”
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Solar Magnetic Activity and Total Irradiance Since the Maunder Minimum
K.F. Tapping - D. Boteler - P. Charbonneau - A. Crouch -
A. Manson - H. Paquette
Solar Phys (2007) 246: 309-326
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Figure 9 Modelled total irradiance and disc irradiance since 1600.



Solar Dynamics Observatory

Gives new pictures of solar atmosphere
variability at beginning of Solar Cycle 24




Next 40 Years

2010 to 2050

Important?



Temperature Anomaly (°C)

If trend continues to 2050,
temperature anomaly ~ 1.3°C
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World Population Growth

Millions of people
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