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Tém tit: Pong hoc pho trong phat xa laser mau bang rong da duge nghién
clru boi hé phuong trinh toc d0 mo rong cho mot so tiy ¥ cac budc song
trong vung phd phat xa cua laser mau. Cac két qua thu duoc da chung to
rang cuong d¢ laser la mot ham theo thoi gian va bude séng. Sy dap tat dao
dong phu thudc rit manh vao budc séng va tham sb cia budng cong huong
(BCH).

Tir khoa: Pong hoc phd cua laser mau.

1. MO DAU

Tién trinh phé trong phat xa laser mau bang rong sé hoan toan bi bo qua khi nghién ciru
chi sir dung h¢ hai phuong trinh tbc do dé dién ta laser tai mot bude song (mot phuong
trinh cho d¢ tich luy N, va mot phuong trinh cho cuong do laser I). Nhimng két qua
nghién ctru nhu vay da han ché viéc 1am sang to cac qua trinh laser qua do, dac biét 1a qua
trinh dong hoc pho trong phat xa laser ciia cac moi trudng laser bang rong, mo rong phd
dong nhat nhu méi truong laser mau hitu co. Dé lam sang to tién trinh pho trong phat xa
laser mau bang rong trong nhiing diéu kién vét 1y khac nhau, ching t61 da sir dung hé
phuong trinh toc do mo rong cho mot sO tuy y cac budc song dé nghién ctru nhimg anh
huong cua thong s BCH 1én dong hoc phd trong phat xa laser mau bang rong.

2. HE PHUONG TRINH TOC PO

Dé mo ta qua trinh phd - thoi gian trong phat xa laser mau bang rong (mé hinh hoat
dong laser mau hai mtrc rong) chiing t61 da st dung hé phuong trinh téc dd sau, khi co
cht y dén sy khuéch dai bao hoa, sy tai hap thu burc xa laser ctia cac phéan tir [2]:
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trong d6 N 1a sb kénh budc song, chi sd i =1, 2, 3,...; 4 1a budc séng tha i; 1, 1a cuong

do laser tai budc song 4; o, va o, lan luot 1a tiét dién hap thy va tiét dién phat xa
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cudng burc tai budc song 4, ; Ny, N, 1a do tich luy phan tir ¢ trang thai don Syva S, ; ¢
la thoi gian sdéng huynh quang cia phin t¢ mau; P 1a téc d6 bom;
T= 2[L+ I(nc —1)]071 1a thoi gian 4nh sang di mot vong trong BCH, L 1a chiéu dai
BCH, | la chiéu dai méi truong hoat chat, cla téc do anh sing, n,la chiét sut cua
dung dich mau. Pai lugng AN,, dic trung su dong gop cua phat xa tu phat khéi phat
cho qué trinh laser. Gid tri cia A it bi anh hudng v6i cac bude song khac nhau,
A =10"cm.s[3]; ¢, 1a 4o mat mat trong mét chu trinh BCH & budc song A .

Hé phuong trinh tc d6 mo rong cho mét s cac bude song duoc giai bang phuong phap

sO, sir Qung thuat toan Runge-Kutta bac 4. Xung bom c¢6 dang Gauss, do rong 10 ns,
thong s6 bom 1y thuyét r = P/Pngusng[6], trong do:
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3. PONG HOC PHO CUA LASER MAU BANG RONG

Chung t6i da tinh toan dong hoc phd ciia chat mau c6 phd huynh quang trong ving tir
ngoai, Coumarine 30 (C30)/ethanol véi thoi gian song huynh quang phan tr 7 =8ns
[1,7], khi st dung hé phuong trinh tbc d6 m& rong cho 25 phwong trinh cudng d6 va
mot phuong trinh do tich luy ¢ trang thai kich thich, budc tinh phd 1 nm (hinh 1).
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Hinh 1. Béng hoc phé trong phdt xa laser mau C30/ethanol, BCH 2¢m
(I=1cm,Ri=1,R,=0,1,N=1.10%cm?® r=20
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Tuong tu, chung t6i ciing nghién ctru dong hoc phd cua laser dbi véi chat mau co phé
huynh quang trong vung nhin thay, Rhodamine 6G (Rh6G/ethanol) c6 thoi gian song
huynh quang phén tir 7 =5nS[1, 4, 5] (hinh 2).
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Hinh 2. Péng hoc phé trong phdt xa laser mau Rh6G/ethanol, BCH 2cm
(I=1cm,Ri=1,R,=0,1, N=1.10% cm?, r = 20).

Két qua vé dong hoc phd cua laser mau bang rong cho thdy mot cach bao quat toan b
qua trinh qua d¢ phat xa laser theo thoi gian va budc song. Cuong do phat xa cia laser
1a mot ham theo thoi gian va budce song. Sy dao dong hoi phuc cua laser phu thude rat
manh vao budc song va cho thay qué trinh quét phd 1a mot qua trinh co ban va c¢d hiru
trong phat xa cia cac laser mau bang rong.
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Hinh 3. Phé tirc thoi cia laser mau C30/ethanol L = 2cm,
|=1cm,Ri=1,R,=0,1, N=1.10%cm? r = 20.
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Dé co thé thdy duoc tudng minh cic qua trinh dién bién vé mit pho - thoi gian, ching toi
da nghién ctru pho laser tirc thoi (tai nhitng thoi di€ém khac nhau) dugc chi ra ¢ hinh 3.
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Hinh 4. Su phu thudc cuong do laser theo thoi gian cua laser mau C30/ethanol (I = Icm, Ry =
1,R2=0,1, N=1.10% cm?, r = 20), a) L = 2cm; b) L = 4cm.

Céc két qua trén hinh 4 cho thay, ban dau phd 0 dang la mot bang rong, sau d6 nhanh
chong hep lai, dong thoi cuc dai phd dich chuyén vé phia song dai.

Ngoai ra, dé danh gia nhitng khac biét vé tién trinh phd ciia phat xa laser mau bang rong
v6i cac BCH c6 chiéu dai khac nhau, ching t6i di nghién ciru tién trinh phd ¢ bay budc
song cua laser mau C30/ethanol (hinh 4). Céc két qua cho thay: BCH ngan c6 tién trinh
phd va sy dap tat dao dong & phia song ngin nhanh hon so v6i BCH dai. O phia song
ngén cua phé laser, cac dao dong laser bi dap tat rat nhanh va ton tai nhu mot xung don.
bay la két qua rat tha vi nham dinh hudng cho vigce tao ra laser xung ngén co dai thoi
gian pico-giay

4. KET LUAN

Cac ket qua nghién ciru da ching to rang dong hoc phd cta laser mau bang rong phu
thugc rat manh vao thong s6 cua BCH. Phat xa laser mau bang rong, hoat dong trén
ngudng ton tai mot tién trinh quét pho nhanh, khong dao dong trong qua trinh phat laser
mau. Cac BCH laser ¢ chiéu dai ngan, tién trinh phd quét rat nhanh. Su dép tit cac dao
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dong & mot sb budc song ngén cla pho laser trong truong hop nay nam trong dai thoi
gian pico-gidy. bac diém nay cua pho c6 thé s& dugc sir dung dé tao ra cac xung laser
ngan pico-giay.

[1]
[2]
[3]

[4]
[5]

[6]
[7]

TAI LIEU THAM KHAO

Berman 1. B. (1971). Handbook of fluorescence spectra of aromatic molecules,
Academic Press, NewYork.

Juramy P, Flamant P., Meyer Y. H. (1977). Spectral properties of pulse dye lasers,
IEEE J, Quantum Electron, Vol. QE-!3, No. 10, 855-865.

Nguyen Dai Hung, Hoang Huu Hoa, Le Hoang Hai, P. Brechignac (1999). Simple
generation of tunable near-infrared picosecond dye laser pulses using spectro -
temporal selection, Appl. Phys. B 69, 467-471.

Kweon J. W. (1997). Analysis of the output enhacement of coaxial flashlamp pumped
Rh6G dye mixture lasers, J. Appl. Phys., VVol. 36, No. 8B, 1107-1109.

Lu P.Y, Yu Z.X, Alfano R.R, Gersten J.I (1982). Picosecond Studies of energy
transfer of donor and accepptor dye molecules in Solution, Phys. Rev. A, Vol. 26,
No. 6, 3610-3621.

Sorokin P. P., Lankark J. R., Moruzzi V. L, and Hammond E. C. (1968). Flashlamp
pumped organic dye lasers, J. Chem. Phys., VVol. 48, 4726-4741.

Urisu T., Kajiyama K. (1976). Concentration dependence of the gain spectrum in
energy transfer dye mixtures, J. Appl. Phys., Vol. 47, No. 8, 3563-3565.

Title: THE SPECTRAL DYNAMICS OF BROADBAND DYE LASERS EMISSIONS

Abstract: The spectral dynamics of broadband dye lasers emissions are investigated by using a
system of rate equations extended to multi-wavelengths. From the results, it is demonstrated that
the intensity of each laser emission as a function of time and wavelength. The oscillation
damping strongly depends on the wavelength and cavity parameter .

Keywords: The spectral dynamics of dye lasers.



