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Photo-lonisation

A+hy > A

A+hy > A +e
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photodetachement Ea A Gl ) a g AN Gadi faa(1

O, +hv—>0,+e"

| O‘+F1v—>0+e‘
‘A" +hy —> A+e”

dne
= v ' N(A™
it 4 .( )
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A +M o> A+ M +e

dne

_yn(A)n(M)
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O"+e—>0+ hv(lbev)

A"+e > A+hy
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AT+e +M > A+M +hv

dne

-=—@.ne.n(A
i (.- )

“dne
dt

— —a.ne’




Attachment Juail (3
" 0,+e" >0, +hv,
O+e >0 +hv
A+e > A +hv

ddrle = —b.ne.'n_(A) =—[.ne




(g At A S 5 (4
Recombination dissociation

Xy ' +e —> X+Yy

Xy+ A, —>xy +A

At night, recombination can result in the loss of

the D region..
0,"+e" »0+0

NO"+e” > N+O

N,” +e~ —> N++N



dne

— | =—k,.ne.n(xy"
| =k (xy”)
AnCAD | (A" ).n(xy)
Cd | -

according :  A+hy A" +e”

dn(A") | [dne
dt dt

— q ]




q = k,.n(A").n(xy)

q K,.n(xy").ne
weknow n(A+)+n(xy) ne -
g 9 e .

K,.n(xy) kz.ne



" k;k,.n(xy).ne’
 k,.A(xy) +k,.ne

-

1) k,n(xy) >>k,.ne =q=Kk,.ne”

comparing with ¢ =—ane’



2) k,n(xy) <<k,.ne =
* q=Kk,.n(xy).ne = pne

comparing ,with q=-—/,ne

If ‘xy=0,, A=0



O +O+—>O +O+1536v
w2 +e —>O + 0O +6.96ev

O*+N, > NO* +N +1.09ev

kN2++(.) — NO* +N +3.09ev

NO* +e~ >N +0O+2.76ev
N,”+e" > N +N+5.02ev
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dng,tb\‘) =—a;.N(A").N(A") +b.n(A).ne -
' —y/.n(l\/l).n(A‘)*— y'n(A7) .
dn(A™) 0
dt

bn(A).n, = 7n(M).N(A")+7'n(A")



n(A™) : y,n(A‘) |

b.n(A) = 7.n(M).

ne
n(A) _, S n(A) _ bn(a)

ne ne.  n(M)y+y’

| g ) i IS Ja (2

d(ne) I
dt

_+n(A)N(M) +7h(A")

=g —one.n(A")—b.n(A).ne



dn(A™)
dt

an(A7).n(A")

d (ne)
dt,

dn(A")
oli

=0 —o_c.ne.n(Ai)— —an(A7).n(A")

N(A") =n(A™)+ne



n(A )

1) — (1-I— /I)ne *I

N(A") = ne(
A= n(A_‘_) >N(A") =Ane **
- ne | |
an(A”) d¢A.ne)  dne a1l

= A. - Ne —

dt ot dt  dt.



d(ne)
dt
~dA

= - aa+lﬂ1

—ne a AL+ A).n,°

dt

1+ ) d(ole) ~ (14 2)

d(ne)
dt .

4

1+/1

(+ 2 )n,’

— Qe _ae'n

e

e

dne

dt

ne .dA

1+1 dt







Transport Juail

e LT
t

= =q-L —div(NV)
! ..
d I = 5 (n(\j/)
1
= =0 —L n.v. )
o O dz.( V)

dn
dt




Diffusion

F, = 1 dp mg

Z N dz
b = NKT = P _jp IV
dz . dz
kTN

‘ N dz



dv dmv

F,=ma=m—%=—-
c-odt ¢ dt
Amv , =F At
= S Amy, = my, -_mvZ
©OAt ot Qv
kT, dN
vmy, = - mg

Z N dz



kT 1 dN mg

v, = vm(.N dz IkT)
e N . Mg
N =N g2/

S kT _p AN 1

vm ‘ N dz H+






vy, , M, <<m

myv, <<mv, = D, >>D. =V, >V,

= XTAN ek
N dz :
F,=- KT dN -mg+ekE

’ N dz



Vze:_be(
vV, =:D;(
(VZ )e [ :-D

1 dN, 1 eE
+—-—=%)
N, *dz  H, KT

e e

1 dN. 1 eE
+

N."dz H. KT

(1dne 1 eE,
 ne dz H, kT

€



One-Fluid Theory

m, ; q.=-€ m , q =ze
n=n=n J=0 . nVv.,=nVv.
T.=T=T
eE, v, 1 1dN-e:vZI1 1
kT D, HA N, dz D H N




(yz ):_

D(l dn 1)
ndz H

1) 1 1) 1dN, 1N, _
D ) \H:'H ) N, dz N dz
v 2.2 200
D ; H ndz




b) Formation of the F2 region

Photoionization:

O+hv—>0O"+e” (A<911A)

N,+hv — N, +e~ (A<79A)
( fast)

N;+O — NO"+N

O,+hv—>0O, +e” (A< 1026A)

Dissociative recombination (rapid) :

(\= 6300A)

O,+e " >0+0+hv
“Airglow”

NO*+e" > N+0O
N +e" > N+N

O; +N(*S)—> NO +0

(L)g*
(2a)

(2b)

(3)

(4) *
(5) *
(6)
(7)

* key reactions

kOZ+ ~3x10"cm>s™

—7 S Sl
km+z3><10 cm™s



Radiative recombination (slow) :

O*+e” >0 5> O0+hv @7774A

Charge transfer:
O*"+0, >0, +0
N*"+O—>0"+N
O, +NO > NO" +0,

lon-atom interchange:
O"+N,—>NO +N
N*"+O, >NO" +0

N*+0, > O; + N('S)

(8)

(9)
(10)
(11)

(12)
(13)

(14)

* ko =2x10Hcms™

* Kk, #1x10%cm’s™



