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Table 1 Constants and calculated values of several typical flm materials

c o 7 - f=100Hz acm~1
cal/g°C g/cm3 cal/s.cm.°C uem as em~1 _ g . b A=0.55um
Au 0.0312 18.88 0.7429 0.06 15.78 | 2.1x10-4 0.06 5.3%10°
Ag 0.056 10.48 0.9986 0.07 13.59 | 1.8%10-¢ 0.05 7.6x108
Al 0.211 2.70 0.5686 0.06 17.74 | 2.4x 10 0.07 13.7x 10
Ge 0.077 5.46 0.143 0.03 30.39 | 5.7x10-4 0.16 [ 1.8x10°
A=0.65um
MgP* 0.22. 3.1766 0.0075 0.006 171.09
g 0.20~0.22 | 3.18 0.0075 0.006 | 167.25 | 1.9x10- 0.56
ynge  [0-116~0.118] 4,102 0.0636 0.02 52.38 | 7.9x1074 0.23
4.088
Air 0.204 ' 1.20%10°3 | 6.21x10°5 | 0.03
8i0, 0.188 ! 2.65 330x10-¢ | 0.005 | 217.77 | 3.4x10°3

Note: 1. C, p, k, d,-are from Ref. (3~8); 2. on subsirate 8iO, ¢n Air; 3. *single crystal.
The films are coated on the substrate of SiOy with the incident medium air.



74 SEFE R R A R R 645

o. HEBERZRBFHFML, PoFiTo KM, BS O)RNIR P, KXY EH LK
B 245 HI4R H R, BT KL (6) R — B B F B R LK,
Kﬁ%ﬁﬁﬁ“‘ﬁ\ﬁﬂ, %‘T)\B"] monochro-meter

SR W, AR Tk xe fers ey
LHRREBOIBRS, & o BHEH -

BHOBU RS, pa=1/a HRAEE, ™ 0 e BN
R B M E] 07 SbH N BT B M ree. ssgoatf 1S O
F1MaRAUEE LS R Au, '

Ag. Al ¥ Gk Ge MyTl R, T

W REHAE 10°om™ 548, HBGHE lock-in amplifier recorder
BATE LS B, X Ry ag % 4H 24 Fiz. 1 Experimenial arrangement

FE R R BT, BEROER RN BA LU R-G B RS e R R, AIIERI AR
5 bR B R #3k5(6) &2,
B1ER T FHIRBREN LA R R EE, BRREEEE0.4—2um Ll b
window room for sample P Ay 500 W T KTy 22 R 0
T y B, T RELE R B &,
S A FROLGS R EA AR, M
AATA R R, ERAME
Ry s sk WS REE,
STy R RBREE RN L T8
R AR BRG44SR L. O 7 A AT
M BATAOE 4RA R T e, 2
Fig. 2 Construction of photoacoustic cell WERTFE2, CFEEEETUME
B, RN SRS L ELR, E ~5mm R T 0.02mm, XEFSHIEES
LERAB G)RA W, WY L ATk, AT EEN | (), LUSER AR #dh, e am
g2 ity URZ2-66 (B 5L B 5 s il /5 58, Pl S 406k 2, BB 06 M 4Tt
F, BN R LR &R MU AN, TTLIZRIDERE, UEEREEH R
SRR, WEE., #0503 BEHMUARRAERL, KBREFFSHEN 10~
104 1V, 3N Kooy iB R AL T RS B AR BE B BT, RN HEERE, UBREBEK
b A L BRI RE AL A SE S O, HATIR— 4, WL ERAXR DR L AR A IE, B8
St R I8 — A S R
J T REFEE 2T PR OB A R ER, BRI I R E SO B i T R R
FRER, LRMT. #lwEEh, Yok 100 Fr, GEFEBWHRIT BKEMNLR
0.05mm, #%MHEEAHNH 0.45 mm M 1mm i Ko b 2FFEREN BER LR L EZ, FEEAN]
EEHARER. BEERRBAEFAAES, BRERAEAIDE, LREFEES; B
HiaREE BRUEBXAEGS. KAERABERLUAE, ST AHBRERN LS FSKIE
ABRHS K, B3P EXTHIWAREMMEXNES LB SH. TUEBETX
PR3 A M BGR 2 LI R ROEE RS, RS AR EEAFESRE L 2L, KYiE

© dncident ray "

cylinder 0O ring



646

® W . 83

LI B 4R B B R

EHHRERNAHEAES, RHULAEEL RTHRTBRE

o BYEIIEE R R, BR S OB B AR BB SR T R B R, M EBRE A R
SN, SRR E R ES, XM 52T DU R R i 2 A RS R .

5
-~ =i
e 19
b 2
£ 4t i
A 12
o 3t o
o o~
e o
T AT . s
= 090/80 PAS(empLy cell) =
w / . - 4o
= 1} & PAS(glags). o

0

-4 —6—81012]&1618
i m

ratio of PASof carbon-black films

» St
AG” 5 60] .
Y 5t = 50] b2
SN 3 -
- 4F Z Absorp. (8004) 401 E'
S N~ .
it N L PAS(800A) 301 -4
ﬁ 3 ;.m 'a
= ot A Absorp- .(1008) 204 §
.| 104 <
i . | ®

wn

1 W AT 100A) A —mm,
= D

6 .8 | 121.41.61.8 2
LmA

Fig. 3 PAS of empty cell and glass substrate Tig. 4 PAS of Au—ﬁlﬁ, and indirectly caleulated
The ratio of back incidence PAS to front spectral Absorption of Au~film;PAS of ZnS-MgF,

incidence PAS of Carbon-black film

multilayer

B8 R SR I TR, ST EE A A 2 o R A I — RSk A I R 1 mm B
B BB I — e RS 6, B E N IONT NI B IS 2 — 2 A, 3 IR
(8] s R I e P R T 1, 20 S A e A 15 R R R RV BT AR B, e 48
SHBRDMYRRBEBHIED TS RRENER, 51, BILMEERRTHT
T BE R B Y B A M W R S 2R, T LU ORI BB S0 T R R, T
SR, 47k 2 8 LA DI BE A R Y a2 B AR U S X A R | \
W B RS, 76 0.4~2 um B4 8 PR A RO BE na=1/2 %52 2108, S
0.5 pm K ME, HhT %8 LA RN AR T UM 35 B R W Rl G B i, 4 BIMEFR T
JEE N 100 & 1800 & ity 4 BN RE Mo B 4 7R tH RO RR QR AY I — kG 7 R PAS, MR

or Trans. (%) I

Refiect.

100 Reflect., (SOOA)
80 Reflect.(lOOA)

601

4071

20t

0 5 .7 .01.11.31.51.7

3
Fig. 5 Measured reflectivity and
transmittivity of Au-film

M
m-

hE, ERRTRARETFOIK, MNREE,
7E 0.54 um LU 485 77 14, JES B PAS %
T4 H; W7e 0.54pum bl B KysiERE, W
BWRAR, JT X, BTt
RSB EENE SR, 2TH
5, iEAWKNA R FE 4, A 4 fi PAS
R A, W LB IR LR A 5960 PAS
— B, XA LR SR S S (6) R0 &R A
P4, BISET 6 XY B T WL 5 0 3%
T AT Y6 7 I e R 5 A 2 T

W, TR SR AT 6| (ST T) 2 1| watie s wmm



78 A R ERTTR B Rk 647

SRR AT 1, X R 7E 5300 A A FRAE — AR BT 99.98 %, # K44 1800 Ay 5 A
4 PR AR B — e B, SRR, RS RRERD; 755 R 0.56~
0.62um0 P F FITE M U, 0.62um LI TR SR T E. 3 R 2R 76 7 A3 40 41 X %
OB 5E, VR M I 7 LA A R B R B LR R AR, R I R B SR MR
%, AAETRARKREEET 1% MBI, WS RIS X85 L, BgE =
FIR R LMD, R 153 4 TN R AR A R, BU6 8] B MR T Bk R . T
e ST LA T B W A R i O R TR, L4 S b A M L 0 4

S T 9 7 S R R TR S TR A SEB 4R, SR S NI B E T R
B 0 T 2 WA T R A AT 22 A7 20, 3L R T B 9T B M AL, R R R A

EHFEMHE REE ES Mok E SR E,

% £ X ®&

[1] A. Rosencwaig, A. Gersho; J. Appl. Phys., 1976, 47, No. 1 (Jan), 64,

{23 G. Hass, R. E. Thun; «Physics ¢f Thin Fily, (Academic Pr., New York, 1964), 339~340.

[3]1 #AELSE,

[+] M. Neuberger; «Handbook of Electroric Materiulsy, (IFI Plepum, London 1971), Vol. 5

[5] Sydney P. Clark Jr.; «<Hardbook of Physica! Constanr», (The Geological Society of America, New York,
1966 ).

[6] BEE-S<BFEEHARD, B¥HEa, b3 18700,

L7] BXRE «ERADMELET, S8 AREWIL, 1, 19837,

%] D. Hedul, K. D. Carlson; dppl. Spectroscopu, 1984, 38, No. 2 (Aar. Apr), 159.

[91 H. A. Macleod; «Thin Film Optical Filters», (Hilget, London, 1969, 21.

[10] Jin Gang, Chow Quantie; Chirese Phys. L:t., 1087, 4, No. 2 (Ieb), 73.

[11] A.C. Tam;J.O. 8. 4., 1980, 70, No. 6 Jun:, J8L

Photoacoustic study on spectral absorption of op tical films
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Abstract

Considering the absorption taking place during the back and forth passages inside
of the opticl films, and the optical filins being “thermally thin” in photoacoustics, a
photoacoustic expression for optical thin films is deduced according to the one-
dimensional heat—flow piston model. The amplitude of photoacoustic signal is
proportional to the absorptivity of the film. Some photoacoustic absorption spectra of
filrus on glass are measured, which is in agreement with the theoretical expressoin.
This phosoacoustic speetral method shows high sensitivity and precision, particularly
nitable for measuring she absorption specira of weakly absorbing films.
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