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sured by SOLSTICE on UARS at wavelengths less than 415
nm, and by the solar spectrometer on ATLAS at longer wave-
lengths (G. Thuillier, private communication, 1995). Also
shown are the transmittances of Nimbus 7 filter channels 8 and
9. Wavelengths are identified for prominent spectral features
attributable to various absorbing and ionizing species in the
Sun’s atmosphere. (bottom) Unit optical depth for the absorp-
tion of the solar spectrum in the Earth’s atmosphere.

(Lean et al., 1997JGR)
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Fig. 1. Faculac and spots scen ncarly simulta-
ncously on 23 May 1980 (top) in intcgrated
white light and (bottom) in the narrow band
absorption of the Call K resonance line. In white
light the faculac arc visible only ncar the limb,

where their photometric contrast increases to
about 10%. In the Call absorption linc they are
scen with good contrast across the whole disk.
[Photograph courtesy of the National Solar Ob-
servatorics, Association of Universitics for Re-
scarch in Astronomy, Inc.]

(Lean and Foukal, 1988)
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B-counting 14C disintegrations [Bard et al., 1990a]. Closed
symbols show 14C ages determined by accelerator mass
spectrometry [Bard et al.,, 1990b]. The shaded aera
corresponds to the uncertainties of the magnetic intensities
given by Tric et al (in press). Vertical axis on right gives

atmospheric A14C. (Mazaud et al., 1991)



RS ARUCH R E D I ZE

TABLE I
Possible Causes of Radiocarbon Fluctuations®

I. Variations in the global rate of radiocarbon production
1. Variations in the cosmic ray flux throughout the solar system
a. Cosmic ray bursts from supernovae and other stellar phenomena
b. Interstellar modulation of the cosmic ray flux
2. Modulation of the cosmic ray flux by solar activity
3. Modulation of the cosmic ray flux by changes in the geomagnetic field
4. Production by antimatter meteorite collisions with the Earth
5. Production by nuclear weapon testing and nuclear technology
II. Variations in the rate of exchange between geochemical reservoirs and CO,
reservoir inventory
1. Control of CO, solubility and dissolution and residence time by temperature
variations
2. Effect of sea-level variations on ocean circulation and capacity
3. Assimilation of CO, by the terrestrial biosphere
4. Dependence of CO, assimilation by marine biosphere
III. Variations in the total CO, in atmosphere, biosphere and hydrosphere
1. Changes in input rate of CO, by lithospheric degassing, e.g., vulcanism
2. Combustion of fossil fuels from industrial and domestic activity
3. Changes in long-term storage in the sedimentary reservoir

(Damon and Sonett, 1991)
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Fig. 3. Comparison of groundlevel cosmic-ray secondary-particle fluxes with sunspot number
over the past 150 yr. Sunspot number has been plotted on an inverse scale. The amplitudes are
given in units of standard deviations (see text). (Beer et al., 1991)
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Fig. 1. Variations in the sun’s emission during the
declining phasc of solar cycle 21, as evidenced by
81-day running means of (@) the total irradiance
(4, 5) and the UV irradiance at (b) Lyman « and
n the wavelength intervals (¢) 200 to 250 nm
and (d) 250 to 300 nm (6, 73). The asterisks are
the SUSIM mecasurements (10).

(Lean, 1989)



B E600FEE D 1BeEELE B &

2R REE

_o4 Solar Activity Proxies
206 -V
o | )ﬂ
*qc-;o.s—
o Q
Oz I 120 §
SCD 14 l & | 190 ..Z.o
1L o
1.6} | \(| ? 160 &
L il

1400 1500 1600 1700 1800 1900 2000

20100223-247% 5% 5 R From Wikipedia



% Xk

Lean et al., 1997: Detection and parameterization of variations in solar mid-

and near-ultraviolet radiation (200-400 nm), Journal of Geophysical Research,
Volume 102, Issue D25, p. 29939-29956

Lean and Foukal, 1988: A Model of Solar Luminosity Modulation by Magnetic
Activity between 1954 and 1984, Science, Volume 240, Issue 4854, pp.
906-908

Damon and Sonett, 1991: Solar and terrestrial components of the atmospheric
C-14 variation spectrum, The sun in time (A92-46664 19-92). Tucson, AZ,
University of Arizona Press, 1991, p. 360-388

Beer et al., 2000: The role of the sun in climate forcing, Quaternary Science
Reviews, vol. 19, issue 1-5, pp. 403-415

Muscheler et al., 2007: Solar activity during the last 1000 yr inferred from
radionuclide records, Quaternary Science Reviews, Volume 26, Issue 1-2, p.
82-97



Mazaud et al., 1991: Geomagnetic field control of C-14 production over the last

80 ky - Implications for the radiocarbon time-scale, Geophysical Research
Letters (ISSN 0094-8276), vol. 18, Oct. 1991, p. 1885-1888

Damon and Sonett, 1991: Solar and terrestrial components of the atmospheric
C-14 variation spectrum, The sun in time (A92-46664 19-92). Tucson, AZ,
University of Arizona Press, 1991, p. 360-388

Berggren et al., 2009: A 600-year annual 10Be record from the NGRIP ice
core, Greenland, Geophysical Research Letters, Volume 36, Issue 11

Knudsen et al., 2009: Taking the pulse of the Sun during the Holocene by joint
analysis of 14C and 10Be, Geophysical Research Letters, Volume. 36, L16701,

p. 5

Stuiver and Quay, 1980: A 1600 year long record of solar change derived from
atmospheric 14C levels, Solar Physics, Volume 74, Number 2, p.479-481



Svensmark, 2007: Cosmoclimatology: a new theory emerges, Astronomy &
Geophysics, Volume 48, Issue 1, pp. 1.18-1.24

Lean, 1989: Contribution of ultraviolet irradiance variations to changes in the
sun's total irradiance, Science, vol. 244, April 14, 1989, p. 197-200

Friis-Christensen and Lassen, 1991: Length of the Solar Cycle: An Indicator of
Solar Activity Closely Associated with Climat, Science, Volume 254, Issue
5032, pp. 698-700



