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Learning Objectives

Understand and be able to explain the following:

 How energy flows from the sun and through all life on 
earth

 How photosynthesis uses energy from sunlight to make 
food



Learning Objectives

Understand and be able to explain the following:

 How cellular respiration converts food molecules into 
ATP, a universal source of energy

 Alternative pathways to energy acquisition



Electron Excitation

Conversion of electromagnetic energy (light 
energy) into chemical energy of bonds 
between atoms

 Photons of specific wavelengths bump 
electrons up a quantum level into an 
excited state.

4.8  Photons cause electrons in 
chlorophyll to enter an excited state.



Two Potential Fates of Excited 
Electrons

1. Electron returns to resting, unexcited 
state.

2. Excited electrons are passed to other 
atoms.



Insert new Figure 4-16a



Insert new Figure 4-16b



The Passing of Electrons in Their 
Excited State

Chief way energy moves through cells

Molecules that gain electrons always carry 
greater energy than before receiving 
them.

• Can view this as passing of potential energy from 
molecule to molecule



Take-home message 4.8

When chlorophyll gets hit by photons, the 
light energy excites an electron in the 
chlorophyll molecule, increasing the 
chlorophyll’s potential energy.

 The excited electrons can be passed to 
other atoms, moving the potential energy 
through the cell.



4.9  Photosynthesis in detail: 
The energy of sunlight is 
captured as chemical energy.

FOLLOW THE ELECTRONS!



Insert new Figure 4-17



The “Photo” Part
 Sunlight
 ATP
 A high-energy electron carrier



An Electron Transport Chain

Connects the two photosystems



Product #1 of the “Photo” Portion 
of Photosynthesis: 

ATP and O2 

(as a waste product)



The Second Photosystem

 Follow the electrons



Product #2 of the “Photo” Portion 
of Photosynthesis: 

NADPH



Products from the “Photo” 
Portion

ATP and NADPH

Time for the “synthesis” part!



“SYNTHESIS”

4.10  Photosynthesis in detail: 
The captured energy of 
sunlight is used to make food.



The Calvin Cycle

 Series of chemical 
reactions

 Occurs in stroma

 Enzymes are 
reCYCLEd.



The Processes in the Calvin Cycle 
Occur in Three Steps:



Take-home message 4.10

 The second part, or “synthesis” part, of 
photosynthesis is the Calvin cycle, and it 
occurs in the stroma of the chloroplast. 



Take-home message 4.10

Carbon from CO2 in the atmosphere is 
attached (fixed) to molecules in 
chloroplasts, sugars are built, and 
molecules are regenerated to be used 
again in the Calvin cycle. 

 These processes consume energy from 
ATP and NADPH (the products of the 
“photo” part of photosynthesis. 


