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Application and protection of laser technology*
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Abstract ; With the fast development and wide application, laser has been important tool in science
exploration and modern military war, but laser damage and laser threat is more and more serious. The
study of laser protection technology and laser protection materials has caused the attention of the world,
and has gained the fairly progress. The application of laser technology in military affairs, national
defence, medical treatment etc. and threat from laser on the eyes and photo electronic sensor are
summarized. Protective methods and principles are reviewed, laser protection material advantage and
disadvantage are compared based on linear optics principle and nonlinear optics principle, and finally the
developing trends of laser protective materials are briefly respected.
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Fig.1 Eyeball transparence and eye ground absorption

at different wavelength
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Tab.1 Eye dioptric medium transparence

and retrial absorption'

Retrial
Dioptric Effective
Wavelength absorp-

Laser types medium abso- absorption

/pm tion/%

rption /% A%

Nd -laser 1.06 12 42 54
Ruby -laser 0.69 56 9% 53.7
Double
frequency 0.53 74 88 65
Nd -laser
Ar -laser 0.48~0.54 70 80 56
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Tab.2 Comparison of laser protection material
advantage and disadvantage based on

linear optics principle

Laser protection
Advantages Disadvantages

material types

High light density .

low price . preparation Easy destroyed .not

facility good light sharp cut-o
ff capability and low

type Glass High light dex}sity\ex- visible light

cellent wearing .high permeation

WP rigidity

Plastic

type
Absorption

Suffering defend angle
confine . >30T arising
“blue shift”, defend
capability decreasing

Fine resisting laser ca-
pability and sharp cut-
off capability

Reflection type

High light density .
narrow filter bandwid-
th and sharp cut-off
capability

Light density of special
wavelength rely on in-
cidence laser angle

Diffraction type

Possessing capability
of absorption type
and reflect type

High cost, visible light
Multiplex type permeation fall

obviously

High light density
and fine filter
capability

Filter light capability
confined by incidence
laser angle

Correlative type
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Fig.3 Optical limiting effect of nonlinear scattering

3.2.4 &K MHR 4

o SaFFELEREARHRES L
MR AR Z RN RERZ AIFEERE, 5
AR MAE 4 Brn, FRENT (n) MEHEN

A

ny

B4 FEUEHERETSHE

Fig.4 Optical limiting effect of nonlinear reflection
B(n,) M G0, FFEEMRITHER.
n, = ny+An() (6)

AH An(D)>0, HEHRAHIET , An(DR/AN, K56



28

LZHFF HAHANAEAA G Y 141

SR ETHEN; YHBEP —-ERER, FLEN K
BT S SRR, ASTE R SR AT, T SE 3k
FRIE ., 1992 4, R.R.Michael % ABF 3 T Bk B 1% Jk
i 26 FE S T A O PR R R B

3.3 ETHTREREHHALRPRHISE

=5

A5 VO, W& REEBBMER

Fig.5 VO, from tetragonal lattice to monocline

XA 20 #4180 4F AR R K B BT I 61 KL,
RARABBMHEME, EEZRT A -FHEGEH, 28
B RABCLBAE AR ERA HBEEAT
EREREERS MW, ERAERRE, BHE
HREBE SR ER VO, K, VO, SR, A
BRMETRAREZAREBRRFHRER, MBS xR, &
WaE , % E 7GR A A8 B % IR e W B AR AR TR B
WA DD —Fh VO, By BB, H T E A Al R 25 4F
Z Ao

ERETELMLZRBERBEH PR
R R, A A X B R U=, o ot 5 L AU, X R — U
KEEAMB AN NIERRARK, £RHEE T
IR T &Mt B O Bk L, AR IR T [/ — K
W Rt B AR E RS B E A OLE
FRENBEARLZ —,

4 HRIE

BOEH AR CERRE, M BOEH AR R E
KEMTZ, E R BOEE P ARG 8 E Xk
WEANREHBOLFRZER, Bt maep i
HARMBOL R | Tk MBI RRERELIT,
WABTFHRREREEELALRE, BAEE.
R A R KB 3 A PR N i B B
— BB AR

$EHK .

(1] $hTTHk. 32 E BT AR B E YF B ST 8 BB I S AR R B T A R ). B B
FHEEE,1990,25:14.
(2] &%, B WENERBWEBANANRDL. L/ SBLLTE,
2002,31(3):267-271.
(3] fay ¥, BB AMBRRHE R AR 1 ER R RER
FHEIR),1994, 10(1):45-49.
[4] MEE, BT, WL RBMMETT %] 4505 MATE, 2002,31
(2):109-112.
{5] Herrington F J.Plastic film capable of absorption at specific spectral
wavelengths{R], AD-385081.New York,1991.
[6] BEIRRE, ZFM. ERBOLUEERAENMRN]. 54 5HAT
#, 2003, 32(3):248-250.
(7] B E, WL, KERR , % BLx CCD BARBMEHTHR
R[], BAEHAR,1997, 21(3):146-148.
(8] SRR, IR, HhE, S HA MBI BB RN %
£[J]. BUtH AR, 1986,16(3):50-53.
(9] #%, % RRESE SR BEIRZARMEF
#,2002,19(4):70-72.
[10] XK ZE, fXAY, B¥, S BOLET I M R SF R BLRD]. BOE 2,
2002, 23(6):5-6.
[11] Leite R C C, Porto S P S, Damen T C. The thermal lens effect
as a power-limiting device[J].Appl Phys Lett, 1967,35(1):100-101.
{12] Perry J W, Mansour K,Lee I S,et al. Organic optical limiter with a
strong nonlinear absorptive response{J]. Science, 1996, 273(5281):
1533-1536.
{13] Tutt L W, McCabon S W. Reverse saturable absorption in metal
cluster compounds [J]. Opt Lett,1990,15(12):700~702.
[14] Tutt K A.Optical limiting performance of C60 and C70 solution
[J].Nature, 1992, 356(14) : 255.
{15] Bjorkholm J E, Smith P W, Tomlinson W J,et al. Optical bista-
bilty based on self -focusing [J].Opt Lett, 1981,6(178):345-347.
{16] Michael R,Lawson C M.Optical bistability and differential amp-
lification in a tapered fiber coupler-microsphere resonator with
nonlinear medium([J].Opt Lett, 1992,17(349):1052-1057.
[17] E2, EH L. RERSNEZNELAETRNERTRI.Z
MK ZZERBBRBER), 1999,35(1):62-66.
[18] Adler D.Mechanisms for metal -nonmetal transitions in transition

-metal oxide and sulfides[J].Rev Mod Phys,1968,40(252): 711~
718.



