Blackbody radiation:

Monochromatic irradiance of

radiation emitted by a

blackbody at (absolute)

temperature T is given by:

Cl

= As(e(%Tj —1J

When C,=3.74x 10-1Wm?
C,=1.44x 102 m°k

Blackbody radiation is isotopic

EL=C, A5 e(-C2AT)
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Weins Displacement Law




The Maximum wavelength of emission of the Sun is 0.475 um (475 nm)

What is the “color temperature” of the sun?

Integrating the Planck blackbody irradiance over all wavelengths
E* =cT*
o 1s the Stefan — Boltzman constant

5.67 x 10-3wmdegree
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Let S, be solar irradiance incident on Earth
(=1380 wm-2)-the solar “constant”, R, is the
radius of Earth, « 1s alkedo.

At equilibrium, Incoming = Outgoing
(I-9 ST R2=E 401 R?

~ BE=S,/4(1=)

GT4 = % S o ( 1 - OC) =key radiant Eqn for climate
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Chapter 1
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Figure 1.1 Prokaryotic and eukaryotic cells. showing their
principal differences (see Table 1.1). The prokaryotic cell lacks a

nucleus, chromosomes, mitochondria. and chleroplasts. and
generally ranges in size between 0.5 and 15 um. Eukaryotic cells
possess a variety of organelles, one or more nuclei, 2—600
chromosomes, mitochondria. and in some. chloroplasts. They are
generally much larger than prokaryotic cells.



Table 1.1 Some primary differences between prokaryotes and
cukaryotes (see also Chapter 5)

Frokaryotes Eukaryotes

Nucleus absent Nucleus present

Meiosis absent Meiosis

One basic genome Chromosome number 2 —600
Mitochondria absent Mitochondria present
Chloroplasts absent Chloroplasts may be present
Endoplasmic reticulum absent Endoplasmic reticulum present

Vacuoles absent Vacuoles present
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Figure 1.3 RNA phylogeny of life. showing the deep separation
between the archaebacteria. eubacteria. and eukarvyotes. as well as
the close relationship between eukaryotic chloroplasts,
mitochondria. and the cubacieria.



@@ Cyanobacterium

Glaucocystophyta

» &
Chlorophyta

Rhodophyta
(Green .Mgaa}'«‘. ) B Red Aﬁgaz}t %

aury pad

aﬁe

h
{Kelps, dtltuerEE rmthc;ies ys}ca;

5 0l
el

~— ,\HP“""‘Y‘“ R

Chl.a,b& |ChlLac& |ChlLac& ' %)
Carotene | Peridinin | Fucoxanthin @

Dinophy‘[a Apimmplexa

.........................................

| @ Nucleus

. ® Nucleomorph

. % Mitochondrion

| @ Plastid - 2 memb, |
| @® Plastid - 3 memb.
| @ Plastid - 4 memb. |

Modified from Dehwh:he CF 1999 Tracing 1he1hmd ufplmld diversity through the tapestry of life. Am, Nat. 154 5164-‘51??



Figure 1.5 Representation of the
endosymbiosis theory for the development
of the cukaryotic cell. A preexisting
cukaryotic lineage with a cell structure and
nucleus acquires first a purple bacterium
followed by a cyanobacterium as
endosymbionts. These transfer genetic
material to the nucleus of the cell, thus
making an integrated eukaryotic cell.
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Evolution of Electron-Transpaort Chains 327
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The codon wheel






