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IT.  BAND TAIL STATES
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PHYSICAL CONCEPTS ' ' -

TIME OF FLIGHT EXPERIMENTS.
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TWO DIFFERENT MECHANISMS
FOR DISPERSIVE TRANSPORT

A, Hopping®- - = i ’

S VBa.rrie'r'-

s

. Tunneling:

B. M ulti-plé .TrappIn'gtzr'

Therm élly--‘ Exclted

_ ‘\Y L S Conduction Band -

R

1. Pfister and Scher, Adv. Phys. 27, 747 (1978)

— e— e

Trap:s_

2. Tiedje and Rose, Solid State Comm. 37, 49 (1980)

3

A TIME OF FLIGHT

C > PHOTOCURRENT

[ : ,
' e J e EL. LEADS
LIGHT FLasy —> [ | |
STRONGLY ABSoREEDY]

; W'-B‘ _P)}ofocé/\/buc—nwr/_ DECA)/

L ——  PHOTOCURRENT

‘/,

o e s seas
LIGHT FLASK
UMIFORMLY ABSORBED




DIFFUSIVE TRANSPORT

DISTANCE
.t
TIME
LOG t
-

B
»
ALISN3Q IN3HHND 1901
. }
AL}
—_—=a
z1 i ﬁ . (ah
4
< A
L:».\\v\ﬁ - VN
A
XV 3Y 222 IIQ ( — |
oA >op -
. -— | NN
DYRIVHD IHYS =
N
INIWIHIdXT

LHOIMA-40-3 )L




CURRENT (ARB SCALE)

PHOTOCURRENT TRANSIENTS
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INITIALLY MOST OF THE ELECTRONS ARE CAPTIPED BY SHALLOW TRAPS

MULTIOLE TRAPPING MODEL

START: t = ot

OF DISPERSIVE  TRANSPORT DENSITY OF STATES — CONDUCTION BAND
. . o (LOG SCALE) |
AQSumP'Hth ! | : ' Sy / —I“
1. S}\Qr‘? m.@b.lll'z\( dee- %\INJECTED BAND "GAP

CHARGE
2. Loc'a/r'-aea’ s-(zd'es‘ o:;mrhtmim‘fe onl\(

'H\r‘oujA “band swLmLe_s*.

ENERGY —

3. Thermal emission wate

from localized sfates + R = VC—’_XP(—'%‘_>

r

| _ DISTRIBUTION OF TRAPS IS EXPONENTIAL WITH
| KIDTH T,
L E Afo‘\"*‘mc’“\ distrbutHon { , MORE DISORDER NEANS HIGHER T,
oF band Hal states. {
) | .
t kT
— —i

THEDE Ap Pose Erpis - N(g)
ST oPLE prSICAL PreTofs o
THEEORY  OF SCHMaR AND Souipos g

- f— :

ENERGY —=

DENSITY OF STATES ~-m .

10



CURRENT  DECAY AT SHORT TIMES
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CURRENT DECAY AT SHORT TIMES (t<t)
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TEMPERATURE DEPENDENCE OF MOBILITIES DEFINES
WIDTH OF BAND TAILS
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