H20E LW B CES B S | Vol. A21, No. 11
1994 4E 11 H CHINESE JOURNAL OF LASERS November, 1994

Bk oo e oA T 5 T K G e 22 W R &
K BEEC BAE

(RINKZFHZER, » Priilo, R 430072)

RE  ASCRUE T Bk SR e 77 iR B A R R R B A R ME R KR, SRR
TIUFR AR ¥ B9 KMnO, 3 W 7E 532 nm 3 K M6 R R BOF 50 68 RN REE &R,
MESTEFE. ELRAMET 632. 8 nm FRIIEH 7E 532 nm PR F TR

X@i8) Bk REE (PPTD), Yol R &, B4 EHE 7 i . KMnO, 3K

1 51 7

YA FE RO T R F A USSR B AR L TR BT
YRFER TR REESAOCE R RN, &%, AHDEASERE MR ELNRES
HIWR(E AR AL P & — R e MU R Bl . Kk R LB R 21
SIHNEE AL FE R A% HERR B IR o Bk SR Ot O ks U A6 TR RO Bk o i FE R B SR 5 &
AT WA, |

BRI “ SUB U ” (Reverse Mirage effect, RM) J7 i1 42 th A T i€ — & F PR M 7E
PLSPK L FRICR I, i FRAE R R0, AEE O 8 E e B 23T RM J7
HEA R LR REEFERAEWE. B RM TEARE SWE/NT 10 em™' ERARIL
AR A CR AR BOER AR, AR ER T & O R RAR R . BT KSRk
WOL S IR FE /DT BUEP B2, 78 MO R (50 6] B 79 A% 5 T LA e T Rl T B K o R R A £
SRR K (s B Ik Bk i R 45 3R A ) , BV RT3 5 A R BDE R A . A 4h, RATEE RS
MR R, BE— 2P B0 T I B TR A R RO BT B LR A RS R B A
MBEERAEETSE. |

2 E R

4 {5 3R ARk v O R A INAOE R B, A ER R LR RIS REE N LY
BRSO, HEER p B EHRRRG o, EMBEA HEFRBCREOY £ MIAER I (1/e) &
2K a EHEHR, AR RER Y £, EH RSP RRE ERE | FRrRRR, N
oK v N 2% TR B i 1 BT B 3R B A

W ERAE : 19944 1 H 31 H; W HI.19944F 4 A4 H



11 FRAF : R ERMEM BRI EERERRI 885

E 2 2 '
| TGy, = B el — ZEL) exp(— p0 1
Iy T EER BB R |
dT(x,y,2) _ _ PEy 2y 2+ - :
2y = g | & exp [ p exp(— pBz) (2)

0 SR — o R 40 B R R SR B 1 B s 9 77 1) S R o IR B0 o R R 00 0 TR A a4 A 5 1
R RIRFEHED , HTE ¢ 77 1 B I % A
1 da [ = BT(x,y,z) dz

b = n dT dy )
L ICDF- o JNY: 1L
P

Aep 2 HREHAPPTH R, de/dT RITHRBERE. ﬁﬁﬂﬂﬁﬁhiﬁﬂ:ﬁ#%%{ﬁ%f*%%kﬁ
A ME N

¢y = AP exp(— Bzy) (5)
HPARE M 2 TXEMER MG RME RSB _
Ing, = A — Bz, (6)

_T)ulnqb. 5 ZRAFEERRAHARPIERACFREEY . LR F RERNERAR LR
@] 20 EH LR FEE SE, B AT B (6) XM EH R L E R RE.

| probe beam
sample sample
) y z jo
0 Z L L
I R T > de e el p
. z ' pump beam ’ probe
pump beam probe beam -
beam )
sample y sample z| y
z probe beam
Fig. 1 Pump and probe beam configuration Fig. 2 Pump and probe beam configuration for general
far transverse PPTD PPTD case, the probe beam crosses the sample

with an angle GIbetween the two beams

PR USRI R—ERF A 0 )\ETHTGZIJE 2), B SR IRFE S K

__1dn_ fE 2 o £ pr
%= n dT ml?'pc at o2 (= fz) 0089 -ch;omaexD( a>  tgo dz L

W 20tg0 > abit, HE (7 FREA BRI M LML E , T IR E A S F R T R TSk
EV T ES 8

3 SERHEHAR
TR EIE 3 FR. MAIEE N Nd + YAG Brop #3555 555 i (B 532 nm, B FE 44



886 H e ¥ Xt 21 %

8 ns, Fx Kk GE B KT 300 mJ, &y HEE B VT AR, R E N 10 pps) ., Bk X HGEN ¢ 6
mm YE /)5, £&FE R (f = 140 mm)ﬂﬁﬂﬁé&éftﬁw TEABEESRMAREERAEWALE. K
ﬁﬁﬂiﬁﬂﬂﬁ@ifﬁ&ﬁﬁwEaﬁﬁaiﬁiﬂf&‘o”:ﬂééﬁ%ﬁz%%ﬁﬁk%—ﬁﬁﬁﬁ%ﬁ!ﬁﬂﬁ—ﬂ%ﬁﬂ*
wAE R, DUE Gt B b o R L M AR SRR RN . IR TUETRY 2 mW ) He-Ne B . 2 H
(F=80mm)BAEFELHEMN. FFARERS 5 mm B AN, FNYEREIHERLGASH
B AR PR BRI 8% b B 2 2 R 8% GBOR 53 1~ 100 AJiEDA N Boxear i, {5 B
AEREN. —BRRENSEREENEE-FRE_HA4HEETITRE L. AR IRPELFE T
RS EEM R FRNE LML ELDRFEERE AT AR KN REE.

He-Ne hy
lens

Nd : YAG s |
ey g — experimen tal data
pulsed laser J. lens , % < cxpeimer
m— )|
ture precise R
e translator g@
%9,
differential Bicell detector ®
ifier
amplifi storage E
T | — . . \
60 120 180 240

Boxcar

Related probe distance(um)

Fig. 3 Experimental apparatus of_ PPTD used for Fig. 4 Natural logarithm of PPTD magnitude as a
function of the related probe distance for 0. 02

mol/L KMnO, solution

measurement of optical absorption coefficient

Table 1 Optical absorption coefficients £ of KMnO, solutions and a 632. 8 nm filter measured by
transmission and pulsed photothermal deflection methods

Sample Transmission method PPTD method
Concentration {mol/L) Bre (em™") Times of measurement| Seprp {cm™!') |Correlation coefficient

5x106~1 2.33 8 2.4240.18 >0. 9900

KMnO, 4, 47 0. 9987
1x10-8 4. 65" 2

solution 4. 49 0. 9996

0. 01 46, 5" 1 44. 2 - 0. 9981

0. 02 93.0* 11 89.945. 66 >0. 9900

91.1 0. 9983
632. 8 nm filter 2

87.4 0. 9902

% Values derived from the value measured at the concentration of 5X 10~ *mol/L,

HRERE—ERTETHEE L, B3hiZBEEN 10 um, IARXX S ERGFEHAH
MOUBEHRZFBEGRETMEDL. &N KMo, BB RE 5] 0. 02, 0.01, 1X107%, 5X
1074 mol/L)Fil— 632. 8 nm N J7 . R 1 HWBER . RP Sreo HES MW BT H/D L
WEE. 1R, BRATA & ¥ UV-240 BURSM-7 W46 6 B 978 5X 107 mol /L 3K Y
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Pulsed Photothermal Deflection Measurement of
Large Optical Absorption Coefficient

_ Li Bingcheng Deng Yanzhuo* Cheng Jieke
(Department of Chemistry, % Cneter of Analysis and Testing, Wuhan University, Wuhan 430072)

Abstract In this paper, the principle and theoretical treatment of pulsed photothermal
deflection (PPTD) measurement of the optical absorption coefficients of optically déhs_e
samples were presented. The optical absorption coefficients of KMnO, solutions of different
concentrations at 532 nm wavelength were determined experimentally and were directly
compared with the values obtained by transmission spectroscopic method. The data were in
good agreement. The optical absorption coefficient of a 632. 8 nm wavelength filter was also
determined.
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