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Chuwong 2: THIET Bl VA KY THUAT THUC
HANH

NOi dung
2.1 .Cac bo phan cht yéu ctia quang pho ké Raman.

2.2 .Cac nguon kich thich ctia ph6 ké Raman.
2.3. Kich thich mau.
2.4. May don sac.

2.5. Hé thdng thu nhan tin hiéu Raman



2.1. Cac bo phan chtl yéu ctia pho ké Raman

* Pho ké Raman goém 5 bo phan chu yéu:

<*Nguon kich thich phd Raman, thwong la Laser lién tuc (CW).
<Hé théng chi€u mau va hé théng thu nhan cac anh sang tan xa.
< B0 phan gitr mau.

% May don sac hodc may quang phé.

< Hé thdong do bao gom detector, may khuéch dai va thiét bj hién
thi tin hiéu.



Hinh 2.1: So d6 cua hé thdng tan xa Ramann
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Figure 2-1 Schematic diagram of the major compoenents in a Raman Spectrometer. (Repro-
duced with permission from Ref. 1.)



2.2 Cac nguon kich thich:

Cac dac tinh chu yéu cua chum tia Laser:

» Cong sudt 16n
» Chum laser c6 dé don sac cao.
» Chum tia laser thi c6 dwong kinh nho

» Chum tia laser thi hau nhuw la phan cwc hoan toan

> Laser c6 thé tao chum sang cé khéang bwéc séng rong.



2.2.1. Laser lién tuc:

« CAac laser khi hoat ddng chti yéu trong vung pho kha kién
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Figure 2-2 Schematic of a typical gas CW laser.

Hinh 2.2: So do cla laser khi dién hinh



Bang 2.1 Cac laser khi dién hinh trong vung kha kién

Wavelength in Wavenumber in Typical Power
Laser Air (nm) Air {em™1) (mW)
Ar-ion” 351.1-363.8 (UV) 28,481.9-27 487.6 100-400
454 .4 (blue—violet) 22,002.1 120
457.9 (blue—violet) 21,838.8 350
465.8 (blue) 21,468.4 200
472.7 (blue) 21,155.1 300
476.5 (blue) 20,986.4 750
488.0 (blue) 20,491.8 1,500
496.5 (blue—green) 20,141.0 700
501.7 (green) 19,9322 400
514.5 (green) 19.436.3 2,000
337 .4 (UV) 29.638.4 200
350.7 (UV) 28,5144 1,200
356.4 (UV) 28,058.4 600
Kr-ion” 406.7 (violet) 24,588.1 900
413.1 (violet) 24,207.2 1,800
415.4 (violet) 24,0732 275
468.0 (blue) 21,367.5 500
476.2 (blue) 20,9996 400
4825 (blue) 20,725.4 400
520.8 (green—yellow) 19,201.2 700
530.9 (green—yellow) 18,835.9 1,500
5368.2 (yellow) 17,399 4 1,100
647.1 (red) 15,453.6 3,500
676.4 (red} 14,784.2 900
752.5 (near-IR) 13,289.0 1,200
799.3 (near-IR) 12,510.9 300
He-MNe*© 6328 (red) 15,8028 50
He-Cd“ 441.6 (blue—violet) 22,6449 40

325.0(UV) 30,769.2 10




Table 2-2 Some Plasma Lines from a Detuned Argon-lon Laser

Line Wavelength in Air (A) Wavenumber in Air (em™!) Reference
1 4,545.05 22,001.96 a
2 4,579.35 21,837.16 a
3 4,589.93 21,786.82 b
4 4,609.56 21,694.04 a
5 ? ? —
6 4,657.89 21,468.95 a
7 4.726.86 21,155.69 a
8 473593 21,115.18 h
9 4,764.89 20,986.84 b

10 4,806.07 20,807.02 b
11 4,847 90 20,627.49 b
12 4,879.86 20,492 .39 c
13 4,889.03 20,453.96 ¢
14 490475 20,388.40 €
15 4,933.21 20,270.78 c
16 4,965.07 20,140.70 ¢
17 497216 20,111.98 c
18 5,009.33 19.962.75 c
19 5,017.16 19,931.59 c
20 5,062.04 19,754.88 ¢
21 5,141.79 19,448 .48 c
22 5,145.32 19,435.14 ¢

Bang 2.2. Cac vach plasma cua Laser khi Ar-lon khéng diéu hwéng



Table 2-3 Some Plasma Lines from a Krypton-Jon Laser”

Wavelength in Wavelength in
Alr (nm) Relative Intensity Air {nm) Relative Intensity
522.95 600 587.09 750
530.87 2,300 599,22 1,000
533.24 2,000 624.02 700
544.63 900 657.01 1,000
546.82 1,100 72131 600
552.29 1,050 728.98 900
356.86 1,000 740.70 800
557.03 350 752.45 600
563.50 1,400 738.74 550
567.28 570 760.15 600
568.19 3,500 784.07 520
569.03 2,000 785.48 500
575,30 1,000 799,32 700

577.14 1,700 805.95 600




Table 24 Principal Plasma Lines from a He-Ne Laser”

Wavelength in Air (nm)  Relative Intensity ~ Wavelength in Aur (nm)  Relative Intensity

638.299 53 706.519 3
640.108 100 717.394 4
640.975 3 724,517 5
644.472 30 728.135 11
650.653 50 748,887 0.5
659.495 4] 753,577 0.4
667.815 } 0l 754 405 03
667.828 777.730 5
671.704 36 794,318 0.1

692.947 19 §13.641 0.2




2.2.2. Laser mau (TUNABLE LASERS,
DYES LASER)

> Laser mau duoc dung dé mé rong khéang buédc séng dé kich
thich Ramann.

> Vé co ban, c6 ba loai laser mau:

= Laser dwoc bom badi laser lién tuc.

= |asers duoc bom bang laser xung.
= lasers duoc bom bang den flash.



Hinh 2.3:Céng suat buwdc séng cua laser mau
dwoc bom bang Laser Argon-ion va Krypton-
lon

ARGON-ION & KRYPTON-ION PUMPED DYES (Spectra-Physics)
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Figure 2-3 OQutput powers and wavelengths obtainable from a Spectra Physics Model 375 dye
laser pumped with Ar-ion and Kr-ion lasers, (Reproduced with permission.)



2.2.3. Cac laser khac

a/ Laser Nd-YAG:
v’ La laser ran, lam viéc & dang séng lién tuc hay xung.

v Budc séng hoat dong chinh la 1.064nm.

v' Li twédng cho hé FT-Raman, hoat déng trong vung héng ngoai
gan. Cong suat c6 thé dat dén 10W.

v ¢6 thé dwoc dung trong quang phé Ramann cong huwédng trong

ving t&r ngoai va phdé Raman dung phan giai thoi gian

b/ cac laser khac
Laser diode, Laser excimer, laser nito



Bang 2.5.Dac diém, cau hinh ctia mot so laser

Table2-5 Other Laser Lines

Laser Wavelength Type and Typical Power
Solid State Laser
Ruby 694.3nm Pulsed, up to 100 MW
Nd:YAG” 1,064nm (near IR) CW/pulsed, up to 100 MW
Diode 3,500-380cm™ (IR) CW/pulsed, upto 25 W
(zas Laser
Nitrogen 337.1nm (UV) Pulsed, 100-1,000 kW
Carbon dioxide 9-11 um (IR) CWipulsed, up to 10 MW
Excimer (XeCh* 308 nm (UV) Pulsed, up to 40 MW




