
 



Ionizationof donor atones
a States

ionized E O N O Gibbs factor e
0
1

unionized E I N 1 Gibbsback
e

I M 1 1kt

Grand partitionfunction
Z I 2 e

te mkt

T2 spins
ionized I FEL I m ht

b
a ktla fat Eg 6.93

2 int 2 25ms Nc of conduction
electron

NQTiffany but don'tput in yet

u kthg.ua
e Nd of donor atom
Assure PCionizel Ng
Tt it b e ti mkt tattered
But eat e lift na

eat eh E N a Ng

Phys 335: Problem 7.5



i
Ng Left NENE

I

TI I Neff et
ht

Solve for Nc Takethe hit
X ng t KI
x i ha x fo e

t

let y the other non x stuff

y Na NE e
t

4 Imy y I x 1 0

x

lengthy
since X N cNd must be positive

X Ly titty 1 plug y back in

IT Inger 1 4Naff e't 1



to express it all in teensof temperature
recall

Na F kt 2

and t ki I m

at thefts
It 4 E Efmat h e tht l

d Put in values andplot ng us temperature

It Is a E It
I 0.044 eV M Iz 8 YI seu a

510 6k

Thisgives a scale of relevant temperatures

Fitplotting inotettatwriting it in tone of
y is simpler

X Neg atyfitty 1

where

y No e
t

1 Efmapple e
ht

at an e
ht



T th 4 IA messin

y 2 41440
3 2

e
510.614T

The

NJ styling 1

Seeplot Note that essentials all the
donors are ionized well below room
temperature

End

I

122k 3 ok T K


