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Chuong 6 : Qua trinh bom
Bai tap
6.1P Téc dd bom téi han trong laser Nd : YLF dwgc bom bang dén :

Thanh Nd:YLF duong kinh Smm, dai 6.5 cm, véi 1.3x10° nguyén tir Nd/cm® duge
bom lién tyc bang 2 dén trong mot cAu hinh ghép chat (ghép true tiép). Khoang
cach nang lugng gitra mirc laser trén va muc co ban gan tuong ung v4i budc song
940 nm. Cong suat bom dién cia mdi dén & ngudng khi thanh dugc dua vao budng
cong hudng laser la R, =1kW . Gia st rang thanh dugc bom dong déu véi hidu

suat bom toan phan la 17, =4%, tinh toan téc d6 bom tdi han twong tng.

6.2P Biéu thirc toc dd bom ciia qua trinh bom doc :


http://www.mientayvn.com/chat_box_li.html

Ching minh rang d6i voi qua trinh bom doc, téc d6 bom 1a
R. r.z =al, r,z /hv,, ¢ ddy 1, r,z la cuong do bom trong méi trudng hoat
tinh va « 13 hé s6 hap thu o tan s6 v, cta qua trinh bom.

B8] KiCHIErGeIVes 1a5eT] Fronsiot [55er Ty, | Ingehonmdocironsdieu)
KiEmboToiwai

| ‘ , ,

(TN IR, |Bo e vaoNron 2] Puon 2 Cona Uon 2y e A auoe:eH B dang]
RECHi f TG ccua P ) Vauoebomidocich] [N phiabAng ot
TG UNIEw) U [2SEr AT | GG Songbom) -, SIanm NGESmEng) Sma
ITiaE KA ey S MmOt Von quaItoanIbg| BUOTEICoNS) AGg| 12 , B9 [ EnaEn
pEEcImInEhendung -, BXIU “EF | CTEASCHECUA) [aSEr FcHTenal
- B8 | VERSUERGG ;, BU¥ | Mok boMoTraY] Fif] K]
PSRN 76 i) S| Arentiietke| - -, | Fong o uonsoat ek e aaaaies| Eona)
EuARbCMBEIGNHZ] K, 1V [

I

FAEISEboMquanglioe cun [aser Mg, i Toanthietken

SiRFAnENCRITGe] Fet] -, | CliaichumboTitai) CEc) fiatnkintmhGinunla] Dumim M ]
\

Ry
, -
7 ,

\ 2 Ky 7 7 7



1
Highlight




1
Highlight


SIS | ] ] KT SOGAnE) 5 - | S o gianson sicua) Fife) 13Sey | e
& - B e onng) -, A B R SuAnGon
I ), - -I-_. ;- B AAOAMEon At
SIIGRERTS) TG

I

_ Bz TORETENY | [ EiENSE endenphat e cA e Gung|
I E | Ao N IcuANcAC ) ST WeN] -  BUU | VESImatma
_7 8%
NEntahEmsThenisHcs MEfatmayIvanmsVe) gsokhong bao] AAICH0]

7



1
Highlight


_

5XED “ENT poIVGRHERARETaoNKE M=K | IEEREelceronng]
-_I—__

7
-_
, 7 7
kY 12 _.,

[RONGIEACHASET] A1 NmoiuonzhoattinilaCACHONMATZONAUQCIE0TaIONNALa0]
:
i , ,
GRIBE]Easer] Al EHigwsuatbomtheocong suatibom|
|EESEn A | EoNEmsuAnbom) -, X0 * | G SuAnboTICNE] | T
T ks
[oEmhiEusuAnbomGIconz suatbom) o B



1
Highlight


3

Fig. 6.1 Four level laser scheme. I
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Fig. 6.2 Pump rate determination in longitudinal pumping I
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Chuong 7:Tinh Chét clia laser hoat dong & ché d6 lién tuc

VW W CH A Y VI Lo

Dich tr Problems in Laser physics cia G.Cerullo, S.Longhi, M.Nisoli,
S.Stagira, va O.Svelto, 2001.

Cac bai tap

7.1P Tinh toan hé s6 mat mat logarithmic
Tinh toan hé s6 mat mat logarithmic trén mot lan truyén qua y cta budng cong
hwdng laser Fabry-Perot vi do mat méat bén trong cé thé bd qua. Bubdng cong
hudng nay gébm 2 gwong vaéi hé so truyén qua 1aT, =80% va T, = 5%
7.2P Tinh toan thoi gian s6ng clia photon trong buéng cong huéng
Mot laser vong Nd:YAG chiéu dai hinh hoc L=10cm duoc tao ra tlr mot tinh thé
tich cwc dai I=1cm v6i chiét suat n=1.82, dugc dat bén trong budng cong hwéng
quang hoc v&i ba guong c6 hé s6 phan xa lan luot la R =95%,R, =100% va
R, =98% @& budc song phét laser. Bd qua sy mat mat bén trong budng cdng hwéng
va gia st tiét dién phat xa cdm (ng hiéu dung o_=2.8x10"cm’ & tdm cla dich
chuyén laser tinh:
(@) Thoi gian song clia photon trong budng cong hwang khi tinh thé chua
dwoc bom.
(b) Thoi gian sbng cla photon trong budng cdng hwéng khi laser & duéi
nguwdng vatdc do bom bang nira gia tri ngwéng clia no.
(c) Thoi gian séng cla photon trong budng cong hwéng khi téc d6 bom gan
bang gia tri ngudng.
d) Sy ddo 16n mat do can thiét dé dat dén ngudng laser.
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X
Fig.1 Interference of two counterpropagating circularly-polarized waves.
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Chuong 8:Tinh chat laser chuyén tiép
Bai tap
8.1P Dao ddng phuc hoi trong laser Nd: YAG
Tinh tan s6 dao dong phuc hoi cta laser Nd:YAG khi né hoat dong & tr én ngudng
2 lan, gia str chiéd dai budng cong huwdng L=20 cm ,thanh Nd:YAG c6 chiéu dai
I=0.8 cm ,chiét sudt YAG n=1.82 va thoi gian sdng cua laser & trang thai trén
t =230us va do mat mat logarit toan phan trén mét lan truyén qua y = 2%.



1
Highlight

1
Highlight




1
Highlight




1
Highlight




1
Highlight


e e @
D oL o TR Pt i R e, 810 55

-


1
Highlight




1
Highlight


e -

ety ™
| Wit -IlﬂH ilaua GG ngi v e
o m



1
Highlight


™y gy T

ml e
B GRLIY 4,40 v 0 s
s [ g g s

i —
e —

i lm
. I_' B
— II-IFI-H T



1
Highlight




1
Highlight


e

i ghoton e butoa cébal] navl iy [AtEch mods wong moi [ mabo
SETG TR S



1
Highlight




1
Highlight


5



1
Highlight


VE, i 0<A<E,

84)= 0 otherwise 4

il -

B L
N

—_%‘l

— —
L T ek——
FEELT T e
infm @

L s ot I CGDRE AR



1
Highlight


DS LRSS



1
Highlight


s — |
*_F
m““

T | Bt 12 I, e v ekl B i oma B ]

“-Il- Ié-l
N

Vith B B 2 [remiinghicmtang quatnhatclia ph tong tiinhkhta phai2) 12
| B



1
Highlight


| Ofmod 27) for/=2reven 6
“r/2 (mod 21) for! =2r +1odd

e

(B chiing T2 B w .

Cilbngdd _Hlll

AR A3 Hacd fnmhani £f|'| i HETEncacmeakencodaona §
| EiCEiGa I EEa . S N
il ecbierit) Bt NN | NEG6imiode tasiong 1 HuiGnm|
gt ek i pheanpandin R (]

r
W;-Ez

gy i [RGB Bieny @ ll_ Iﬁ



1
Highlight




1
Highlight




1
Highlight


Phase

. 21/, >

Fig.8.1 Schematic of the sinuscidal phase modulation showing the attraction of
detuned optical pulses toward the stationary points of phase perturbation.
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Céc laser trang thai ran, laser thuc nhuém va laser ban dan

9.1P: Hé s6 goc dudng cong hiéu suét trong laser Ti: A,QO

'''''

A, =514nm. Mot bo diéu chinh budc séng dugc chén vao trong bu dng cong hudng lam
cho laser dao dong & budc séng 850nm. Gia st rang dO mat mat trén mot 1an truy én qua
bubng cong hudngy, =10%, hé s6 phan xa guong ddu ra R = 95% va hiéu suit
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Cmbe

Crwnm o

Nd:YAG (1%at. w.) | YD:YAG (6.5% at. w.)
N, (10" cm™) 1.38 8.97
7 (ms) 0.23 1.16
g, (102 cm?) 28 1.8
o, (10%° cm?) - 0.12
A (nm) 1064 1030
A, (nm) 808 941
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Cr:LiSAF Direction // Direction L
. (10%° cm?) 5 1.8
g, (10%° cm?) 5 2.3
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SH crystal P,

Nd:YAG rod
o ~ TRAERER
T U I'.I:>
. Po > Pox= Pra
HR at 1024 nm *  HR at 1024 nm
AR at 532 nm
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- v wm m me =
--—
-
-

RHS and LHS of Eq. (6) [10% ¢cm?]

Left hand side
- -~ - Right hand side
0 i " M M 1 M i " i 1 A i i N 1 1 " N 2
0.0 0.5 1.0 1.5 2.0

Rod length (cm)
Fig. 9.2 Graphical solution of Eq. (6)
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