Brain Scanning Techniques

· The brain is a three-dimensional object that can be looked at from different perspectives. Images of the brain are usually viewed as cross sections that have three basic planes of orientation: coronal, sagittal, and axial. The coronal section divides the brain into front and back portions; the sagittal plane into left and right portions; and the axial plane into top and bottom portions.

· Although the brain is highly interconnected, certain regions are more closely linked with particular psychological functions. For example, some regions (e.g., the frontal lobes) are more involved with decision making, while others (e.g., the limbic system) are more involved with emotional reactions and motivation.

· _______(magnetic resonance imaging) uses magnetic fields to show brain anatomy. A powerful magnet aligns protons in the atoms of the brain, and different rates of proton movements are used to construct an image. MRI does not show brain activity. 

· ________ (functional magnetic resonance imaging) monitors blood oxygen levels to detect brain activity. Because active neurons have higher oxygen levels, the scanners can measure which areas are active during certain tasks.

· _________ (positron emission tomography) uses radioactive tracers to detect brain activity. The scanner detects gamma rays emitted by the tracers, which travel to the active regions of the brain. PET is being replaced with fMRI, which provides similar information without the need for a radioactive tracer.

· ______ (magnetoencephalography) detects brain activity using magnetic fields produced by the electrical activity of neurons. MEG is less accurate than fMRI in measuring the location of brain activity, but more precise for timing information. 

· _________ (diffusion tensor imaging) measures the movement of water molecules to map tracts of white matter, or axons. White matter connects neurons to each other; a map of such neural pathways provides information about how the brain is organized.

· All brains are different. A probabilistic brain atlas is a kind of map that shows the normal range of variation in brain structure for many individuals. Areas associated with higher-level function, such as the frontal lobes, have more variation among individuals compared to primitive areas, such as the amygdala. 

1. Show a screen shot of the amygdyla.  What is it responsible for?

2. Show a screen shot of the brain stem.  What is it responsible for?

3. Show a screen shot of the hippocampus.  What is it responsible for?

4. Show a screen shot of the occipital lobe. What is it responsible for?

5. Show a screen shot of the cerebellum  What is it responsible for?

6. Show a screen shot of the hypothalymus.  What is it responsible for?

7. Show a screen shot of the prefrontal cortex.  What is it responsible for?

8. Show a screen shot of the thalamus.  What is it responsible for?

9. Show a screen shot of the sensory strip.  What is it responsible for?

10. What area is responsible for language?

11.  Describe one brain imaging technique. How does it work? What does it show?

12. How does imaging technology help scientists research the brain?

13. Why might scientists use more than one imaging technique when conducting their research?

14. What are some practical uses for brain imaging?

