9 Q'

3% HETIH ¥ 2% 2% B Vol. 3, No. 7
19834 10 A ACTA OPTICA BINICA October, 1983

SR K ¥ 30 R AT BB AR B 58

IR & %

(hEBF b LB E R BRI

® *

AXHARTEESEDEICRRT, RO AR AENEE. SHTROSGHOBENRE, HFLHT
FEMBITRRBEETREERRRS. THSTTE 0EW BATIRENT, £RRTHEANGEER
TRREASHRAXBREN W,

il

—, 5

B F R DR RO R KR, X 32 SRR A, B R A R AR i b2 AR A OB R B
FEWBRBET B EIAMNFGER, BARFEXEREEARAORBEZR, SHEHNRSE
BE 9% RER, HE—HHERT, SERERERNEENAE 10°~10° W/em®, @H,
AR RS EOHAGIRRES, — R A RF SRR RN N SRR, KT
LIERIE K, RATRES My E R OERE = R B BHBAER &K PBRENBESE, &
BE AR, AN T RSB PFCRNBREOKS ENEA=EBRRWENEE, HiER
HEERERES, FHRSHENE RSB RGN, XL E R LUERBOLR N E
2%, BRE GRS GE) MEBERST, SERARN, BERED, ARERKEMK NS
B ENBOERE RO TR, UL ~ Bl R B BB IR NIEE & A X K
SEWEWAE TiTie,

AT RESHELBOCTRAET, BAKS RGBS 575 RN RS ERN
ES RS A Lo

= REERERTELR

BIBKRBAERHEEELHOLER T, EREOLE, Skl —g il SRR
R B ASEXE ULEA A B R RAER, REH N 5% MK GR0ERMR. &
RREEHARZER, HFBRECKARERZGT, BEANBSRESHA T (r, ) WHMT
RBETTBRAMBE L™,
(&°T fer®y + (eT /r or) + (&°T' /o) =0, (T /or) |,-x=0,
(kT /02) |c=cn=A+p(r), T(r, 0)=T,, } @
HRA EHEENRESE A DGEERKE: p(r) HRBEOLR AT RE D74,
h RBEEREE,
AR E R 198248 A 27 B; WEIBERAM: 1983F1H5RH




536 ¥ =4 ¥ #® 3%

BRI B RN, BOAE R RN R N

R Q!CD
9 (& - 2]0 A-p(r)Jo( 1"? a')'rd-r
T(r, 5= To= gga|, Ap)rdrea= F =2 prprr ot
(1)
sh(ﬁ"—-z)
R g
To( &), @

° (1)
oh(Zh)
AP Jo HBZBMERRE; o A—BMNEZEEREE » Mo
REABEERNNEHZH, sV REEEBELSGHERERESO, FREERE
TR HPEE D, NETH LRI EN
[Qo/aB}  (r<Ry),
p(r) —{ 0 (r>Ry),
AF R HEENFERE, QAIERNE, $CARRAQRK, BRI THEHSEEERT, R
HEEAENBES LK

3

sar(f ) A%

) @

=T— &4z _ 3 .
T AT T A RRETI@OT (5 )
R

B LA 2 4580 T R—35mm, SkER, h=10mm, WHCKN 2% M HHEE K
BRI AN R ST 1EW RS ROGEE T, Sm a0 /77 R T R R R A S R 2%
R R P AU Y 4 R

T-T(°0)
T-Ty(°C)
(a) Ri/R=0.1 a
() R,/R=0.2 141
(¢) By/R = 0.3 o)
10}
8 -
b
6 -
4 - c
z - /
g Y n N n 1 1 —T . 1 1 i 1
0 0.2 04 06 08 1 ,.p 0 020406 08 1 1.2 1.416 2
(cm)
Bl smEEsw H2 SERANREFSHEEENXER
Fig. 1 The temperature distribution Fig. 2 Mazimum temperature rise on the wirror
on the mirror surface surface as a function of the mirror thickness

O €&, SRR, X RS/ REG, RUXERESHT AR,



I

-1
&

BEKABMAR S EHETAE 587

= REsEREESE

FRAFETPAGREMESH KBS FRETHE BN ISR Ao XX, Whr
RIRE, BTN 7 MR THRBEETER, TRBET LEK (Hooke) Eft, EHEARETH
RETEN -HRLRAFHED s

e,=2(d®w/dr*) = (0, — po,) /E+al, }

gp=— (z/7) (dw/dr) = (0,— po,) /[BE+T,

(5)
HRHAS, w AWMENE;, EAHEEER: v AEH
s a BREEK,

BEENINENTEEN SR, BRI, e R

TIE m me Fl mype BB THWER SR HES T

m3 #SEAREERT
n A
Sy A i b
n,.sj odz, mny,=0, Fig. 3 The skematic diagram for
;/,:’2 - } deducing the balance condition on
m,= o.zdz, m, = j ! opedz, my=0, an elementary volume of the
-a/2 -2 . .
(6) reflecting mirror
¥ (B6) AR (6) RBEWN S, TESHHMLEBH XR N,
=~ [(1+p)/(A—p") ok Eny,
m, = — ER®/12(1—u®) [(Bw/dr®) + (u/r) (du/dr) +a(1+p)mr], (7
me=~Er*/12(1—u®) [(dw; dr) + (u/r) (@w/dr®) +a(l4u)me],

Kefng= [ Tds, mp=— [ Tezde, BAGE AN KD F 4 0 OLE
), M BB, TR
r My

dm m d dw
r _ ’ i == 8
. v, - (rg,) +ra, ——+pr =0, (8)

N g AEYH, BABAMRKAGTELA®), ZRENANEERNES, BFREKRE
MR WERIEEHRA TR

DAYy =P — (14 1) DaVim,, . 9
Kep VAR BRI ES, D T @R E, P AEEENSHKE,

M, BRI R

o} 4 R R TR T TR R AR IE P B BRA K Ve 8, WU 4F T FE R T B AT 0 B R, BT L A
F AR RN, BB RSB HRLIINT, EXFELHT, BEEABw SRALX, T
RN r WY, FTRARO) WHER

SR IE ) P S



588 ¥* 2 % #® 3%

LRSS ERBILER
w(r) =C1+Cori+Cyiln(r/R) +Cyr®*In(r/R) 4+ w,(r), 1)
K wy () 5 (9) REWTXT R 58, THEABEDEREEBEEMONRLEXNE
KW,
1. Rk

MRBHLGARGTEE, HBENTETR, HEARORENPENHELET
2, 0 w(r)|,=z=0, (dw(r)/dr)|,—z=0, HEREBEETTER

¢
_ mr(z)rdr ]

12
2. MBEXRD%
L HE LG RERAX RN, TUZHREMESERLAETE, B

w(?) | y=a=0, ER _[(@/drt) + (u/r) (@u/dr) + (L4+1) ame] | von =0,

BEEIC T
TR AG N B8 N

A [ (fr_pays. SRR ]

R R Ty 1+

T (1 s z dg}o (13)
#(12), (IB)RAH S @R, (1) RBILRE, FBBEIAAL B G NRE & R $E
ALfPRE T HBEFBRTREL,

£
+ (14+p)a [I_M(l——i)J‘RmT(r)‘rdrr-*-J'f j—“—

) = ge O SR
% i Ch( }?g) ; L 'V Ch( ha;‘”> 2( > sh( ha,” )
; Ch< RJ 5)
J z;l) R
[T TR
) = qoae=] (B AEET ] 2R
5 B ) o B
i ch( :c;;’ h)
J ( @(1) R )
X7 1(03“1’§ (xol’)“ ['I“(m;‘h) "J0< z;';) q')], (1%)

KA FIHH Qu=E/A—p") EXAEAERGERER, Qu=F Q+w e LARTBER
BE o



71 BAXSEICRNEL TR 589
F. i it

RBEABFETRAD, O RF H, KR BARHEWEEE LT HE RS AR, TR
ARME—TIR P KESB L § ORI RAIRIIEZEE, EXREREY
£, HRBAM, KEXD, EERTAENHELT, BEERRZHEM SR FHENEER, B
H Qpa 1 Qu IRE, MEHEN, XNMBRZRNEZTSIFRKEHZEM KT H K Qu =4/
[(A—p®) +4A—p)], m, TTEDHEEE RIEXNEERER, XEREROCE K HE
W, Z1HHTHSBEEEOLRES HPREBHEELRREEERTHRE
HEL X TR SEARD Ge f1 S AR, T HAMARRSERTWUTMEX, RITAEE
HLREEPASENE KRR HRELE 2), ZPHi NS R\MEFAN b/ HE, U
FEHE, ATEIESHRBRRERD, BESURE, FUERLESHRSLEIGHR
BotR St Ak, HEBET—ROSRME, i BTHIE SR EMT T L8R
LHEM R PAES, A ESREERRAEEESHNBRIESH,

*1 REFAEHHEEHHILE
Table 1 Comparison of key material for laser mirror
. RElEEE s | = P % B
BYESE L[W. (em-°C) 1] 4 3.99 1.84 2.2 1.1
SR a(106°C1) 3.5 16.7 5.0 23.9 20.6
HRALE 4 0.3 0,42 0.28 0,33 0.4
FE d(g-em™) 3.2 8.9 10.2 2.7 8.43
BEMEEQRg cm™) 49.3 12,0 32.9 7.2 10.5
BRF GBI Qra (108 W cm™) 8.8 1.7 2.1 0.7 0.4
ENFEELHFEE Qp(10%g.cm™) 54.18 14,57 35.70 .08 12.5
F2 HF HISHBHNk/atE
Table 2 Comparison of k/a for semiconductor Gs and Sj
5 ® # B’ #
BAESE LW, (em-°C) 1] 0.59 1.48 3.99 1.1
ik F 3 a (10-6°C-1) 5.7 2.53 16.7 20.6
%/a(105W -em-1) 1.04 5.85 2.39 0.53

B4 RZASEE R 1kW, B H/KERN 0.9atm if R=385mm, §5/E A=10mm, B
E=2% WRAEERIHEEEHEEN ., APELa, dXFARBEME HEEH XL
FRMEME™, LKL, c.eNFAMAXRNZENEE, BB EHEEAZENEEHE
BHAEME, BR RAEXEREAGHELTHESIRNSNERMSS BEAE TN
BEATHEXRSEeNgEEHEHEZA,. XTEENLFRERANBOCR S, Kl
X ARFHLTHRIERMEEAZZH, ERETEESHRLHKERNREELEEW,
BSHRERKABESANIEN LR, AHLRD d 45108 a=0.T2em?, 3.61cm? fif
BEEHHME, ER e’ ¢ 45]He=0.T2cm?, 3.61lom" HH LRI BME, BR, BRXHE
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Investigation on deformation of water-cooled laser mirrors
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Abstract

The optical distortion on water-cooled laser mirror surface under the action of a
high-power CW laser beam has been discussed. The deformation equations of laser
mirrors are deduced and an analytic solution is obtained. The definition of distortion
quality factors for mirror material are also given. The theory is in good agreement with

our experimental results.





