CHAPTER 3: CURRENT ELECTRICITY | SECTION 3.5.1

Mobility of Charge Carriers
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Defining Mobility
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Mobility (1) measures the magnitude of drift
velocity achieved by a charge carrier per unit
of applied electric field. It indicates how
responsive a carrier is to an electrical push.
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Note: Mobility is a strictly positive quantity.

Charge Carriers by Medium:
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» (Innized Gases> {:Electrons & Positive Ions)

a (Electmlytes) fk\iP-::arsil;iwa & Negative Ic:ns)
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Math Ul

‘ S| Unit: m?/Vs ) ( Practical Unit: cm?/Vs '

1 m?%/Vs = 104 cm?/Vs
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The Physical Intuition: Drift Response A\ Topall

High Mobility Material Low Mobility Material

Strong Drift Response = High u Weak Drift Response = Low U

Under the same applied Electric Field (E), a greater Drift Velocity (v4) means higher Mobility ().



Microscopic Relation: p=et/m A Topal

Recall Drift Velocity:

T (Relaxation Time):
. ebT Average time
Ya—"_ between collisions.
m (Higher 1 = Higher

eT Mobiiity)
,J/ —

Substitute into Definition: e (Charge): \ ™m f
S Magnitude of ‘ m (Mass): Mass o

carrier charge . thecharge carrier.
_m (Constant). (Lighter particle =
Higher Mobility)




Exam Summary: Mobility A TopAl

i @ Measures drift velocity achieved per unit electric field.
e It is always a positive quantity.
_ _ & Directly proportional to relaxation time (1) and
3 oy | inversely proportional to carrier mass (m).
m’ & cm? SI Unit is m?/Vs. Multiply Sl unit by 104 to
Wi N Practical unitis cm?/Vs. [EeENJEl eI RVIIES

Remember: Charge carriers differ by medium (Electrons in metals; lons in electrolytes).



