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VALA LA (L EE AT (W

1. Dac diém cualaser ran:

Vi laser thuy tinh lamot bd phan clialaser ran nén & day, ching ta sé khao sat cac
tinh chat va co ché clialaser ran,qua do, ching ta s& lam rd hon vé laser thiy tinh

Laser rdn laloai laser ma méi treong hoat tinh ctiand la chét ran. Chét ran co
thé 1a don tinh thé, hodc chét vo dinh hinh (thay tinh). Trong laser ran, nghich
ddo ndng do thuong duoc thuc hién & nhitng mirc nang lvong clia nguyén tir
hodc ion clia tap chat.

DEé tao nghich dao ndng do trong laser rén, ngudi ta dung bom quang hoc, 1a
phuong phap chiéu &nh sang clia pho hap thu crc dai vao thanh hoat chét dé
tao tich luy cht yéu cho mirc laser trén va do dé tao nong do dao I6n.

2. Hoat chét ctalaser ran:

Thuong la dién méi dang tinh thé hodc vo dinh hinh c6 dang hinh tru tron, dau
thanh dwoc pha mét [&p mdt 1¢p dién mai du
dé dam bao hé sd phan xa can thiét cho song

Hoat chét co hai thanh phan: chat nén va chat '.
kich hoat. -

% Chat nén la chat khong tham giatruc tiép
vao nhirng quatrinh tao blc xa laser . chat
nén lathuy tinh Ba hodc mot so loai thuy
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tinh khac. Trong chét nén cé chira cac nguyén tir hodc ion clia chat kich
hoat.

Chét nén trong laser ran dat dugc nhitng vu diém sau:

+ Bén chac vé co hoc vahoahoc dé dam bao do bén ctia moi trdng hoat tinh
+ Dé& ché tao vé phuong dién cong nghé va san xuat hang loat
+ D0ong nhat quang hoc cao dam bao tiéu hao nhd vahé sd pham chat budng cong
huwdng l6n
+ Trong su6t véi birc xa bom va birc xa laser.
+ Bén virng vé nhiét dé chiu dwgc birc xa bom I6n vabirc xa Laser [6n.
+Cho phép gia céng co khi va gia céng quang h oc (hinh dang, danh bong, mai
mon.....)

Chéat nén trong laser ngu ¢i ta thwong dung latinh thé kiém thé c6 thanh
phan H,WQO,, H,MO,, HF, hodc dac biét 1a Y ;Als01, (YAG)

D0i voi laser thuy tinh c6 chat nén la thuy tinh c6 nhroc diém la do bén vé
nhiét kém va cong suat bom ngudng khalaén.

% Chat kich hoat, thuong c6 ti Ié rat nhd chi khodng vai phan trdm so véi chat
nén. thuong dung la nhirng nguyén td6 hiém nhw Crém, Urani, trong laser
thuy tinh, chat kich hoat thwong dung la Neodym.

3. Co ché tao nghich dao ndng do trong laser ran:
Quatrinh tao nghich dao néng do gitra cac mirc clia Laser chi yéu la quatrinh
dich chuyén va khi phan tich diéu kién tao mat do dao 1on thuong nguoi ta chi xét
nhitng trang thai dau vatrang thai cudi ctia nhirng dich chuyén co ban. Do dé tuy
thudc vao so trang thai machuing tacd hé hai mirc, hé ba mirc hodc hé bon mic.
a) Hé trang thai hai muc:

EZ MZ,0%

e iz

M1,91
E1

Hé 2 mirc
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Hé hai mirc lahé don gidn nhat, gdm mirc co ban va miic kich thich. Khi méi
treong d dwgc chiéu sang thi cé thé cé ba qua trinh quang hoc 1am hat chuyén
trang thai:
+ hap thu birc xa bom twong (ng véi tan so dich chuyén mavan toc clia qua
trinh l&

PoB12N1
Trong do: pp lamat do birc xa bom
+btrc xa kich thich véi van téc cla quatrinh la

PoB21N2
+btrc xa tv phét cliatrang théi kich thich vi van téc:

Y21N>
Trong dé vy, laxac suét clia quatrinh birc xa tu phéat
Can bang van téc clia tét ca cac quatrinh:
PpB1oN1=ppB1oN2+Y21 N,

V1 hé hai mirc nén hat chi ton tai & mot trong hai trang thai dé nén co thé thiét
lap diéu kién bao toan hat:

N, +N,=N
Giai hé:
PuB12N1=(ppB21+Y21) N2
N, +N,=N
Ta duoc:

le(YZl+pb821)N Vé N2:( pb821 )N
Yo +20,By Y t+2p,B,

Khi trang thé 6n dinh trang thai dwoc thiét 14p thi téc do thay d6i mat do bang khong,
d(AN)/dt=0

B N
1+2’Csp812pb

% Khi méi treong khdng duoc kich thich (p, = 0) tat cd cac hat ton tai & trang théi i.
Khi tdng mat d6 birc xa bom 1én néng d6 mirc 1 gidam dan vandng dé mic 2 lai
tang dan. trong truong hop téi han téc lakhi mat do blc xa bom pp=co thi ndbng dd
clahai trang théi sé bang nhau (AN=0), hay N;=N,=N/2. Do d6 & hé 2 mic néu
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dung bom quang hoc thi khéng thé tao dwoc nghich dao nong do va khong thé tao
bilrc xa Laser duoc.
b) Hé trangthai ba mic:

Mirc kich thich cao

H

Nghich dao dén cur
gilfa 2 mifc nay

ﬂ Trang thai

cd ban

Mirc siéu bén

(a)

Kich thich

Sir chuy&n trang thai laser

Ba mu'c
V&i hé bamtc thi hé phwong trinh sé la:
PpBisN; — [pbB31+(Y31+Y32 ):IN3 =0
YNz =vxN, =0
N, + N, + N; =N

Giai hé phwong trinh d6i véi ndng do clatrang thai ta dugc

N ={ Vor (Vs +V 5 + P By) }N
1
Yo (Vo +Y30) + 2V o1 +Y32)P By

N. = Y 5P, By N
2
_Y21(732 +Yq) + 2y +Y32)pb%1_

N. = Y 2P,Ba N
3
_Yzl(Yaz +Y31) +2y 5 "’Ysz)Pstl_

Mat dd cliabatrang thai N1,N,, N3 S8 phu thudc vao mat dd birc xa bom pb va
chaing duoc biéu dién trén hinh 2

Nhuv vay khi chua dwgc bom (py, =0) tat ca trang thai tap trung & trang théi
dudi. Khi mat do birc xa bom tang I&n thi mc trén va mirc trung gian duoc
tich luy. B0 tich Iy cliatrang thai co ban vatrang thai trén sé tién toi giatri:
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N, =N, = {L} N
2y 0 +Ys
N; vaN; 0 trang théi t&i han do sé nhd hon Y2 néng do tong cong tic
:N,=N,<N/2

Néu xéc suat dich chuyén p,B3»>p,B,: thi ndng dé mirc 2 s& 16n hon ndng do
mirc 1 tiee la hinh thanh mat dé dao 16n gilra mirc 2 vamuirc 1

V6i hé bamtc, mudn cho mat do bom nguwdng nhé thi y21 phai nhé tic la thoi
gian sdng clia mirc 2 phai |¢n. vay mirc 2 phai la mirc siéu bén

C6 sir chuyén nhanh tir mirc 3 xudng nirc 2. Ké&t qua mat do dao [6n & mic 2 va
mirc 1 lasser phéat ra giramic 2 vamic 1

c) Heé trangthai bon muc:

Mirc kich thich cao

Mirc cao
{P (Siéu bn)
Maghich dao dan (b)
cu' gilfa cac

trang thai nay

¢

Su giam dan s6
b’ nhign

Kich thich

Mirc laser thap

Trang thai
B&n mifc cd ban

Bom quang hoc s& chuyén tir trang théi 1 1én trang thai 4. Hé phuwong trinh
duoc viét:

PpB1N; — [pbB41+V4]N4 =0

YN, —vsN; = 0

N, + N, + N;+N, = N
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Gidi he phuong tink tren ta dugce

N, = Y+TQYSB¢1ijN
Y +ZB,p,

Nz _ [(deya +731"."42)B41pb N
Y +ZB,,p,

N3 =[ Va.ﬂzB:upb N
Y +ZB,p,

N, =[f2¥Bale
Y+ ZB,p,

Nhu vay, khi chia bom thi tat ca cac hat nam & trang thai 1. Khi py, tang 1én thi
néng do clia cac hat kich thich sé tang 1én, con s6 hat & trang thai 1 lai giam di.
Khi mat dd bom rét [&n thi nong d6 clia nhitng mirc kich thich sé t6i han.

Cp : N
N, =lim N =lim N4:y2y3€

' - N
N, =lim N, =(ys +Y32Y43)f

ers = “mpb% N, ="/3Y42;
Vi dieu kién N3™> No’: yoVas>(YaYat+Yaoyaz) thi ndng dd mirc 3 s8 [6n hon néng
dd clamirc hai va do do, dich chuyén @ mirc 3 2 sé c6 nghich dao ndng do.
Trong so d6 4 mic, nong do6 clamirc 3 s& lubn 16n hon ndng do clia mirc hai
vad mirc 3->2 s& c6 mat do dao |6n. Nhu vay mirc 3 phai lamirc siéu bén, co
thoi gian song lau nhat.
Mat do dao 16n duoc thanh 1ap & mirc 3va2 laser phat ra gilra mirc 3va 2
trong so d6 4 mic, khi bom nhé nhat thi N3 dalén hon N2 roi, nhu vay dé tao
mat do dao I6n trong so d6 bdn mirc thi chi can cong suat bom nho va day la
mot thuan lgi hon doi véi so d6 bamirc

4. Nguon btrc xa va hé théng bom quang hoc:
Trong laser ran néi chung valaser thuy tinh noi riéng dé tao mat do dao 16n, nguoi
ta dung bom quang hoc, diung btrc xa chiéu vao hoat chat. Cac hat trong hoat chat
s8 hdp thu birc xa bom va chuyén 1én trang théi kich thich.
Céac ngudén bom quang hoc thwdng ding la: dén bom (den Xenon, den hoi thuy
ngan phong dién hd quang), hé thong phan xa dé hoi tu anh sang vao hoat chat.
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5. Laser thuy tinh:
LaserPro DM

- Loai laser nay lamot loai laser khd pho bién.

- Laser thuy tinh hoat hoa c6 chéat nén lathiy tinh Ba(59%SiO,, 25%Ba0,
15%K ,0, 1%Sb,05), ion hoat hoalaNd*

- Nghich dao ndng do thuong dugc thuc hién theo so d6 4 mirc nén cong suat
bom nhd, day la mot wu diém clalaser loai nay

- Laser thuy tinh nang lwvong cwc dai trong mot xung hién nay cé thé dat t¢i 1
Jun hodc Ién hon. Thanh thuy tinh laser khi d6 dai t¢i gan 1met, duong kinh
d=20+30mm.

Gian do mic nang lwgng ctia Nd dwoc trinh bay trén hinh
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Mrc “Fq, lamire siéu bén. thoi gian sdng clia mirc ndy trong thuy tinh Ba bang
0,56-3sec v6i nong do Nd,O3 1a 2%. Mrc *F11», ndm cao hon trang thai co ban
khoang 2000cm™, vi vay chiing khong tich tu. Bigu dé dé dang tao mat do doi v6i
dich chuyén *Fz,-*F11, @ nhiét do phong . Laser sé phét ragitahai mic nay.

6. Pac trwng cualaser thuy tinh:

- Théi thuy tinh ¢ thé ché tao theo kich thuéc va hinh dang tuy y, do dé laser
thay tinh c6 thé cho cong suat rat cao

- CAutrac thuy tinh khong duoc sip xép trat tu
mot cach chat ché va déu dan xung quanh ion-
hoat hoa nén phd birc xa clialaser thuy tinh
rong hon clalaser tinh thé

- 6 nhiét do phong (3000K) v&i cong suat
ngudng bom la 1370 watt thi laser thuy tinh Nd
cho cbng suat phét birc xa 1,06pum la 10 watt.




