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PLASMA PHONG NIEN KHI

1. PLASMA

CAC DANG PHONG NIEN KHI

3. CAC ONG DUNG CUA PLASMA
PHONG NIEN KHi

N

HV: NGUYEN THI PHUONG ANH



1. PLASMA

Tia chép la dang plasma xuét Plasma Mat Troi
hién ty nhién trén bé mat trai
dat



complete
molecules

msma
w -Plasma la dang vat chat thé t6 cua vu
tru

- Nodc goi tat la khi ion, cac electron
thoat khai hat nhan va bay t6 do trong
plasma.

- Phan loai plasma dda vao: nhiet fio,
mat fio hat, Aol ion hoa, ..

-Co hai loai: plasma nhiet o cao, va
plasma nhiet fio thap.

- SO phong fien trong chat khi fi6oc goi
la plasma khi:

+ phong fiien phu thuoc

electrons

+ 50/ t0 phong fien



Piéu kién dé ton tai plasma

e Chiéu dai plasma khao sat phai I&n hon ban
kinh Debye
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e Thoi gian khao sat plasma phai I&n hon thoi
gié% dao dong riéng cua plasma:
>> tD
 MOI trrong plasma la moi trrong lién tuc




SO phong iien phu thuoic

+ Plasma can bang : so hat mang fien
mat i bang so hat sinh ra, tuan theo
ham van toc Maxwell, co cung nhiet
fo , trong quy mo vu tru

+ Plasma khong can bang: can phai cung
cap nang l60ng e duy tri

Co hai ph66ng phap ion hoa chat khi:
+ nhiet ion hoa
+ quang ion hoa

Nhiet o trong tia chop co
the fat fien 28000K va mat
noe 10*



Nhiet i1on hoa

Khi flot nong chat khi, cac phan t6 thu iééc nang 166ng fiu 16n
fie co the gay ra sol ion hoa chat khi.
Qua trinh nay de dang xay ra trong khi co the ion hoa thap, fac
biet trong hoi kim loai kiem

Nhiet ion hoa luon co qua trinh nghoch xay ra la qua trinh tai

hop )

e *van toc ion hoa: n, = kln o e
o ) )

« *vah toc tai hop; M, = k,nn,



Quang ion hoa

SO tach nguyen t0 va phan to khi thanh cac ion va electron dddi tac dung
cua boc xa déoc goi lar quang hoa.
Nieu kien fie co quang ion hoa:

hv > eV,

Nien td giai phong co nang 16dng :

E:;—mvzzhv—evi

Khi chieu cac bdc xa b66c song ngan ( tia X, tia gamma), bdc xa co nang
66ng 16N, nen quang ion hoa xay ra voi coéng fo cao



SO to phong nien

cathode anode






SO tO phong nien
D060 tac dung cua fien tréng manh, mot ddién tir thoat ra tir
catdt sau khi di duwgc quang dwong d, ion hda chat khi do do ta
co so ion duoc sinhrala (e -1)

cac ion sinh ra chuyén dong vé catdt lam phat xa dién tr thi
cap y(e“d —1)

v@i 1 la sd dién tir phat xa tlr bé mat kim loai.

Cac dién tlr nay ti€p tuc chuyén dong dén Anot va lam ion héa
chat khi va lai tiép tuc sinh ra v(e-1) ion dap vao catét va sé
cO y2(e“ -1f dién t&r thtr cap duoc sinh ra

Qua trinh ctr tiép tuc ta dwge:  _ e

T do, ta dugc mat do dong andtla:  , _, e



Pinh luat Pasen

 Khitang thé gilra hai dién cuwc thi  sé tang
nhanh va v e -Jtién dén 1 -> khong can tac
dong bén ngoai, phong dién van ton tai duwoc

e« PasO 7Y <<1, nén diéu kién phéng mai la:

ey A =C
¢ VOI
o = pf (Ej;y “ (SN E, = o
p p d
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e Thé mbi phdéng dién khéng phu thubc vao p, d
rieng biét ma phu thudc vao tich pd



Cac phoong phap lam giam the moi Vm
1.Dung kim loaii co cong thoat nho lam cathode
2. Dung hon hép khi Penning

3. NhO nguon tac nong ben ngoai: tang kha nang phat xa fien
t0 va gay ion hoa manh ( vi du: fiot nong cathode, chieu
boc xa co booc song ngan..)



MOt s6 may dung trong Ki thuéat dé tao
plasma phong dién khi
* Glow discharges plasma




e Cpc: N6OC sO duing trong cac nganh san xuat
che bien ban dan

The capacitively coupled plasma experimental setup.

Mass
spec.
Ground _— ) . ground
shield : W @ isolation
and ' ' :
insulator

Driven electrode. Pinhole aperture in ~ Mass spectrometer
The dc bias voltage  grounded electrode  with energy analyzer

remains at turn-off.  typical is 50- 100 pm
Plasma Applications Lab - University of Texas at Dallas




* Icp: plasma co nguon nang I60ng cung cap
bol nang 100ng to troong.

Emizsion region

Plasma
Induction coils Magnetic field
Guatz tubes
Aroyon tangential
flow

Satiple fow



