$20% F21 Y M ¥ Vol. 26, No. 2

1977 £ 3 B ACTA PHYSICA SINICA March, 1977

[001 ]| BX[a] YAG #sE#a#Az
XU S UL

FEA R DRLERE IR MR AT AL

i’ =
BT YAG fy3b3ak BRI R A TR AL, BT LARABORYT §1 2 8005 A — B R R A& 75
R, x [001] REMEBHET T REITH, LRIELTIHENSER: ERERRRESER
MIEEERS, [001] BAERARIROCIEFRBE ML [111] BB R, £ mARBERINIRERET
L BRI E R RN RREOCE DB REA.

—. gl

EWEHER T, BEE YAG BOLBEARERmEE. EE, B TRAERITHNE
ma, R R RS A RO E N 2RIRENR . 0 THEX RS L, B BTRA KNI ERE
B LA A B T, R E RS R B RREE R R A A KT RXANR R ERE
B2 EYe? Koechner FHATIIIHEY, M IMVEIRRE  URBTHBADREACTHER ¢
5 X 60 BORAIEELIA 1 TN, BXMRRIGHIEH R L9 0.75. RATKE, RIERER
JUEIEAS (1111 FRN,XAMER A RIERN. YAG BTUHER, Ak &iEA
BISIN AR, EibxHRIRERIEH RIS & A 5 A K R IRE S R AER A R Tk
KA. THAHRMNOTEERMLRLR,

uit®

SusU - A

YAG IR, ERFESERATALREIE"™. EERJLA AT [111]
75 [EIRIR BE 43 75 2 I BRI IB 00 T, B 2RI ST A9 B 505 MR » D7 1aA ¢ D5 R, EHh
ML BRI BRI, X3 L0011 JFrIfyEE, AIfERMITTEL. B (1001 J5[RAT [010] J5TH
GrR0 * Sy Hh, BEE LER— SRR AR (r, ¢) KRR, TR, 87
SJIRBAT IR AR I TS EERI I 3 807 FEAL « 7[R0 ¢ J5 1R, (EARSE 2,
PLe fit BIREXBIANJH, e WEEWE 1FUR, t TR e BH, €0 52 HiX
846,05 oHIRANBFF—):

tan 20 = (P 2Py, ) tan 2¢p = 3.23 tan 2¢, (1)

1u PIZ

* 1975 4 12 F 31 AIKE].



94 : 2] = = i : 26 %

[o10]

tan 20 = 3.23 tan 2¢

B o R
A Py, Py, Py 8 YAG RIS RS. B 1 B, RIRTHO AR [110] A, B
B, R R IR R (1107 FAL, st DLERIR AN ER ALK, 4 v RBRA o Rk
BT L KEBRHEAZEN é.,., 7 (r, ¢) R ENRERRLEGRBIY

)y =1— sin 2(v — 0) - sin®*(¢,,/2), (2)
Reh v HRRH S * BES, be, X
bop= L B L LE T p (P, — ) cost 200 + 4PY sin? 26 1H(r/a), (3)

8 A K 11—«
Lﬁ¢mmﬁ&ﬁﬁlmﬁ%$,a%%%§ﬁ,Kﬁ%@ﬁ 7 AR Ees P, K 8
, BOBBE R R B R T E, @
10 , BEEE, WEAMEE LRRGRES
\ IR AT B
RSB AN
09~ [110],v=5%/20 T = &:dr j’j‘dd’ . 4

vt/ A YAG 096 X518, it ENITER
o8- sERME 2 BiR, BARHSES N
y=ia/ § = aPy/81(1 — v)K,  (5)
b2a/20 % S fRAREE

07 T 22 0.61 + 0.27 sin® 2v, (6)
v =x/20 (6) REMBABK (HAKART1TRE
F)RH, XNTH P, BEXKR. 7
05 |- Dwlw=0 4 oy = /4 (BMRARY [110] J51AD)
W, TBA, % 0.88 &4, kb [111] IRjA
T =075 EAY; MY v=00K,T
ST s w6 w ms B/NN0.61 TR (KRR TIEX
B2 SRITHW%R %%, KRBT [001] #E—PUEST




2 8 hEMEFE LEEEEENRPIIRT: (00118 YAG B FREIABURYT 4N 95

FRid, ARSI ROAD) 2 BRI M BB BT R B 08, MisWERTHREER
otk WAVRIR DT M- S &K AKX, £ T RANTRTUEIRANEEL. it
Fh, L0011 M RAEF BNttt [ 11T BEEHRE 2 (LM ).

ELE R K

(1111 ERTAIAT YAG #8, FORYTHH LR M2 B BRI, ENSEaf(EX R, ™k
HUE, AU REEFR LA FLO B, (0011 BuE) YAG Be #0409 £ S oy A i (1) KR,
HETHER 7 a0 (2) k. YRREHMREFERN, Bl %

tl=1_t“= sin22(9—-v) - Sin2<£r_p>. (7)
2
ORI FTEA é., = const, LA (3)K,18
24/ sin? 2 + 0.1 cos® 2 = const, (8)

ER-AEENFRNERE, K 3() PR, LA YAGBRA ¢6.5 X 70 2K, £
AR E IR TR E LA 3(b)—(g) BiaR, (1001 J5[AA L0101 JRI4E + F X
(FEREORIITE. ATHE 1010] J7A) b, BRI RN AL TIRE W 2SN RE R IR
JRAEIS 51, A BB MM S B RTBIRABITS.

M A AKPRENE 4 R, E-AEBOtEL SR E B LasBoR, #it
HEL YAG EilliA, Ml i ma/a, Bl ¢5.7 X 55 BRI YAG #, FUA AT KM, K
Wi R dsE, MBEHIT YAG BERE KRG TR L, Yoi tbiE S HERBRSE
BOR, e R T 25 AT RO AR Ok

MEATIEN 1.87 TR, BdE T MRRAE » BRRWE s o, ERERH
AR E Y EE Y S

MR mIRBOCH E AR E LR 6, YAG BRSNS 65 X 75 2K, BRRPAR B
BUMEBHRRARE. ABAEN 3.9 TN, BN » (RXFOE 7 Fos. M
ESE, ZE M R EOR KBV R IR DT 1 L, B &R R #ot i B R &K,

I O
FERE ST _FAE — MA9R AR A (7, @), x GhF0 v #h4r BIER DY [100] o [010] 1. (r, @) SRS RMER A
(B® + B, )x* + (B® 4 By)y* + (B® + Bis)z? + 2Bixy + 2Bssyz + 2Bjzx =1, (A. 1)

R B = L. EAKI = HEE, (A D) Rip g - THETE, 85

n

B" + By, By, x
G (0 e ()=t (A.2)
HER (A.2) X ily B IEREX ML, THEIT /AR IES: D:
_ (cos 8 —siné (A. 3)
" \sin@ cos 8/° )



96 L/ i = %3 26 %

e) (£ ()
B3 [001] YAG BIEEA
(a) Higiss: (b) & (g) MBATIEH B2 0,0.8,1.5,2.0,2.5,3.0FF

=T

i Rl RS B g
oo e VLA -~ > /\ W omw
i — B A S T N S
VTP

A4 NEEHMANNEER



2 hERSRE LELEEEILRIT IR [001]1E[E YAG BOEREABORYT 4 2 97

§>5, [ Rk \\

0.7

0.6

1 ' . |
0'50 /8 n'4 3}1"8 /2 v
BsS BERTRvOXACERILEBER 2 BEHD

S = [«/8A(1 — v)K]Py, “+ " HEATHE 1.8 TRHNNERE

VLA i 1.
AT BEN TR
~ >
- 3 . { Z Az } B 0 _ E - ’\
g —
BK LA

EHeo MaRRELHUBENEER

foi0]

B7 mUsEmy xR



98 ' Y| i} = iR ' 26 %

A HRIE, W R
. 4B° B B .
D_,l ( + 1 12 ) D
By, B’ + B;,
pupiikidiof 2t P -
tan 28 = 2712
" 1 — By’ -9
23 E, BKRN '
B, &,(Py cos’ @ + Pizsin® @) + £4(Piysin® ¢ + Pyz cos? @) + §.Piz
Ba. e (Pi2cos’p + Pyysin? @) + €4(Pis cos’ @ + Pyp sin’ @) + &P
AB, = Bss - &P + €4P12 + €,P , (A.5)
B;s By
Bs, B;,
Bi. 2(g, — €4)Psssingp cos @

R &, €4, 8, HRAW 7, ¢, 2 HHEMDE, Pu, Pu, Pu 5 YAG PR AK, BA D RNPERNERA
(A.4) R,55
2P

tan 260 = (ﬁz—) tan 2¢, (A.6)
RAP AEIME: Pu= — 0.029, P, =0.0091, P, = — 0.0615, 1§F]
tan 26 = 3.23 tan 2¢ : A.7)

G

[001] # &) # & & B =
BT HE AR 0 FFRMRIRTD T 7R RIR AT B R 514

e = 1o + 1S (0 + C,,cr2/a?), (A.8)
Hep
S = aPy/16x(1 — v)KL, _ ‘ _ (A.9)
0 =1 [(1 = 31Pu + (3 = 5)Pul, (A. 10)
Cor = — % [(1 =3P, + (3 —57)P.] F —(1—;Q [(P,, — P.,)* cos? 2¢p + 4P% sin?2¢]'*, (A.11)
(A. ) RP ORI T, EH RS ERNN TR L., XN, BRABTREA G EAITHRELN
no[(An(r)/no)r + (An(r)/n0)E]l, (A. 12)
i (An(r)/no)r AT S ERHIREELNES,
(an(r)[n)r = — —4—[% (% r (A.13)
i (An(r)/n)e BNCTHEPIFRREE L
(an(r)/n)e= —S(T’f_ii—)K_L— cart - Cpe. (A.14)
WK L KB SN, S AR EFERER f EUSETEAIEBIRENER 4:
P, dn ny
I/fp;r ~ I/dp,f =~ —Z_I'é— [(d—T) - W_—T)- an’f]. (A. 15)

(A.15) RETRFOPEE, BT Co,- MEPARXR. X—mf [111] RAMNERR.

g % X &

[1] W. Koechner and D. K. Rice, J. O. S. 4., 61 (1971), 758.

{21 J. D. Foster and L. M. Osterink, J. Appl. Phys., 41 (1970), 3656.
[3] KEEEARZEG, EREEEMLME (1971), 1575,

[4] M. Born and E. Wolf, Principles of Optics, 2nd Ed. (1964).



28 ERTE R RELRETITRT: (001 IR YAG BOt I MBORIT 550N 99

THERMALLY INDUCED BIREFRINGENCE IN YAG RODS
IN THE (001) DIRECTION

Laser CrYSTALS RESEARCH GROUP, SHANGHAI INSTITUTE OF

OpTics AND FINE MECHANICS, ACADEMIA SINICA

ABSTRACT

The prineipal axes of thermally induced birefringence in YAG laser rods generally
“do not possess axial symmetry because the strain-optic tensor of YAG crystals is dif-
ferent from that of isotropic materials A caleulation is given for the (001) diree-
tion, the results of which are supported by experiments in which it was found that
for CW or high repetition rate pulsed operation the transmission loss of (001) rods
is lower than that of (111) rods. The polarized output of YAG lasers in which a
polarizer was placed in the cavity was maximum where the transmission loss was
minimum,



