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Laser tang lvong tir (QCL)

1. BOI nét vé lich st

2. Dac diém

3. Nguyeén li hoat dong
4. Ung dung



Y twang duoc khdi xwong tir 1971, do Kazarinov va Suris (loffe) da thira
nhan su dao 16n mat do bang cach phun dong chui ham.
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L aser tang lvong tir (QCL)

e Nam 1994, Faist va Capasso (Bell) in 1994 da ché tao QC
laser dau tién.
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Chuyén dich noi ving ctia ~ PaC diém

electron bén trong mot giéng
lvong te.

Buwéc song phat ra khong phu
thudc vao do réng vung cam ma
phu thudc vao do day cua cac 16p
thanh phan. )

Cau truc ban dan - mot chuoi cac
giéng luong tir va hang rao. Co
thé gom tir 80 dén 800 lop riéng
ré.

Nhiing electron thic hién chuyén
dich trong giéng luvong tt, phat ra
mot photon. )

V&i 80 giéng lvgng t& moi
electron phat ra 80 photon — hiéu
suat cao

Buéc song 3 - 27 m (héng ngoai)
cong suat Ién dén 1W (hoat dong
& ché db xung) tai nhiét do
phong.




L aser tang luvong tw

e KE tlr nam 2002 qua trinh phét trién nhanh cula laser tang
lvong tir cé tan s6 Thz - budc séng I1En dén 150um.

e Cautrdc giéng lvong tir GaAs/AlGaAs —su chia tach mirc
ning lrong dwoc diéu chinh bang do rong giéng lwong to.

e Piéu chinh dd rong hang rao va thoi gian chui ham cho phép
diéu khién chinh xéac thoi gian song clia trang thai — cho phép
dao 16n mat dé.



QC Laser va laser thuong

« MOt cap electron — 10 trong khi tai hop sé phat ra mot birc xa
« Sy tham gia cta electron va 10 trong: thiét bi ludng cuc
e Bu6c séng duoc dieu khién bdi dd rong vung cam cua vat liéu
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« Mot electron c6 thé phat nhiéu photon

e Budc séng phu thudc vao dd rong giéng lvong tir

* Nang lvong dau ra phu thudc vao sé tang ghép

e Cb thé dat dén tan s6 ma khong dat dwoc do6i véi laser thuong
 Litwdng cho viéc phat hién, theo ddi 6 nhiém hoa hoc v.v....
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Laser tang lwgng tir
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Energy (meV)
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J. Faist, F. Capasso, et al. Science 264, 553 (1994)

QC lasers
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Phuong phap ché tao: MBE
Anh TEM / SEM
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LTnh virc rng dung cua cam bién khi

DBo lvong phat xa trong cong nghiép

= May maoc cdng nghiép

= Bao chay (phat hién chay som)

= Phét xa cua xe hoi va may bay
bo lvong phat xa @ ndng thon

= NOng nghiép va dong vat
Phat hién khi trong moi tru’crng

= Khi C, cta hoa hoc khi quyén (trai dat va hé sinh thai)
= Phat xa khi nui ltra va du doan phun trao nui lra

Phan tich hoa hoc va diéu khién day chuyén cong nghiép
= CoOng nghiép hoa hoc, duoc,thuc phdm, ban dan
= Phat hién chat déc hoa hoc

Tau vl tru va khdm pha bé mat hanh tinh
Chuan doan lam sang va y sinh
Khoa hoc doi song va quang hoa

Was Mars a Habitat for Life?




