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%3 AEBETH LI f L+ 40m/0 v-ALO; #:5h B e~k ik RN iR

T,
BE (K)
Lil (sec) Lil 4 40m/0 r-Al,0,(ms)
273 89.90
291 6.55
298 46.40
300 46.40
321 10.88
331 8.70
341 2.61
361 4.35 1.09
371 7.98 1.16

—-ALO; MRS VRS (WA 1. H/NEBHEEENEATEL (LE5). &4 Licl
7L R RS IRTR I AR b R AU EE e /g,

BESh, %F LiCl (Si0;) Gk "Li WBKRESEIR W AT T, B8 T MR (B
B 6).
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JL‘ -
273K
291K

302K
44%
NS=330 3
374K
NS=407
NS=200 394K
NS§=330
L vs—321
3 N§=229 414K
B4 45 LiCI(1), LiCl + 10m/0 v-ALO, (2), Licl S LiCl+ 25m/0 7-ALO, thi'Li pybkiist
+ 15m/0 7-ALO, (3), LiCl + 2510/0 v-ALO, (4), TR i £ R B A A

LiCl 4 30m/0 »-ALO, (5)f1 LiCl + 40m/0 r-ALO;

(6) th'Li MR RE A IR 4R (RIE 4296.7K; NS %
Rk
(2) EERMAT (ALO;, SI0,) W LiCl Bk, Li (R ILIRSE S0E%HT
BEIERS, BE ALO, WAR HEMEEMEN. D& 25m/0 n-ALO; HINEAE.
(3) LiCl (8 LiI) AN FE, HER-SENREEEE, B hEE ALO: i
AR EEMEEF L.
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1
. NS=500

NS =2002

6 LiCl+ 25m/0 SiO, (1) 1 LiCl + 10m/0 SiO, (2)
LI R I RO R (BB 9 300K)
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HEL, B LSS AR TR FSRNE FRSRET TR, SR HEPET
HESRAKBIRET. RIWEHEIRERXNEIRN—ELRIAR. i, @i
BT ESRREEN RO BIERARE? BIIZAE HANEKAE?

X B MIAE S W T, BT B AR T8 LiCl th T A S s, iR e %
WA, B, LiCI(ALO,) AR SY. &M el A, S HRINB B IR e AR
R LiCl (ALOy) BT SRR .
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ERHERNTRER Sh SROMEYTHE, THRFESRM/NNEY HE
E— I R R, B/ NER R /N T SREBH R N2 AE L XA, HIL TR
NG B AR F R LiCl i T SR, X0 "Li B IR OIS 4 E
B INEINGE, SXANER B T IMAE R TR, BB T EROEE. aRRA
HEZ MR I BT A R Lit BT o SE o WS RIS Ao, A& LitRF
o BIEENE A o0, IBARE
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SERE /N, BB R I B B4 (2520 E B F B IR B THE L B Ao K, Mifi o
K. RZirA. BL, T BRI SRR EO L, S 0 R NE AL AT .

ALLINY » LiICI(ALO,) H 7Li HURRAIL IR IR PS4 (R AL LMK, X
£ TRAERBTREEE REEE(SITE )M AR A L f L RER)
B RIS

EREE TR FEE, BAFRNEENEERENEEHEFSS MR
B0 LiCl MR TR FRE. AUEE LiCl f1 ALO, ZAIFRIEHES RE
EVER LiCl lET, %N TiAF s i, EfRITILRERN Licl e TERAN Lit &5
Fosfr, MR T Lit BFHTHEINEE. XA HITRMERY Lit BT, %
HMHERG A Lt 258, NAOE Liv R&. BR, L (B RRER L fER R AR
. Bk, LiCI(ALO;) HLi B EIRIERA AR H— &R, MEHRKERTH
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BR. MR (<233K) F, "L f1 'L #R@EED, BTl L BB RS iR A R 0 —
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BORGAE RIS R FTEENE RS 5RNE FREE FORRBEREL. STH-
RS FABRE R E 0. FURE LR ALO; (a—) r—F n—ALO)RIE BEx/NEH
BB, HERESAREE ALO, MEBR K/AMPERESY 2 5 K &k
HX.

ge5h, BT LiCl (ALOs) Iz (A Bl LiCl Rl=ERFEERGS. X
B> 3 B9 SE AR T ORBUAO I RRIGIR T SRR 35, MififE "Li BERS KR HZH
A—MEIEEER, SRR L BSREDZRAXRHRERLEBOEEMRT. BT L
BERERGZANEEERREIBR-BRALIERAZETHN. B, L g5 &KkHZ
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FRAET RN R B IBRR SIS, M LiT T E BB 50, BfE AR %E, T EE. X
bR ELY iR & b

L EFTAR, LiCl MARZHENTE. KETESEREENERN, fAE2hTHEEHR
B, 1M T2 Al A BRI K I Li™ PR EmAL R T L MRS &
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’Li NMR INVESTIGATIONS IN LiCl WITH DSPP

WaNg (GANG Lr Zi-roNng CHEN Li-QUAN ZHAO ZONG-YUAN
(Institute of Physics, Academia Sinica)

ABSTRACT

In order to understand the mechanism of the ionie conductivity enhancement in
LiCl (or Lil) containing dispersed second-phase particles (DSPP), we have performed
Li NMR investigations on both line width and spin-lattice relaxation time (7)) at 35
MHz in temperature range of 173—483 K. An additional peak was observed to overlap
the resonance absorption line. The signal-to-noise ratio was obviously increased while
T, decreased. The profile of this peak changes with type and content of DSPP and
temperature. It is concluded that the ionic eonductivity enhancement and the appear-
ing of the additional peak are both given rise by the DSPP of submicron size. The
high conduction in the space charge region near the interface between LiC'l and
DSPP is suggested as a possible mechanism for the ionic conductivity enhancement and
the appearing of the additional peak.
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ERMDETRITIED, ZH «-LiI0, 7 c AERREFERTRUNMBEEEM, FHEX
—RRAENREFRRFEN . AXE—FSPRTEF S KLSO, 1 NaCl 2%
EHIRIBET Ry e b, WS B T RN RSB R R, X T ERERNERM:, R
THBF R T T SR aX — i SRE RN GEEASANX R TR T ERENFH.

EXIL2]19, WEEMERRES, o LilOs B KR B H I, BiX Fhig
MAAERGHBRIE. HHEXNMRRELE AE o LilO; FIE F 5 H I IKZS /] 8.7
SEFEIE. TEXEI415, X Ag BT RARABEUREI TR —RAER. HX—HFibE
BEA LM, MA G TEELS LR RIESE.

AT KLiSO, BBEETRME TR RFEIET IR, BWRETHEN B
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wof it B A AR R E— L T BB T8 $5 R X — IR i,

—. BEHEWMHET KLiSO; fu NaCl #5200/ % 3% fw

KLiSO, ZE[AIRFA P63, RIEgki i BAGREEHR)P. BAH LI EFHK, «
A M c [ SEBELY, KR « YRR ¢ YIRS EIE T HgE. KLiSo, &
EFERBAFTRAEZEREERERARE. BRERTHE, AEERESR,. BRE
A, NaCl BEFGEHPERFEARRERGE, BB0RHEERL. M BB
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KLiSO, MBIE X HHE MR : < PM& c AE 1.48mm, BRZER 23.5cm?; @ )
FES: e [WE 1.15mm, HAREFRA 30mm?,

1 474°C Xf o PIRESL N 6V BN E B M 1kHz RN B ER e M. MEBE,
B BIRE FERE. BB EEOE AR E SE — MR KB R, wild
1 R, AR NEREER, RN 8B E T, R LI, HRKE L B AR HE.
WEERBRERE, KLiSO, M W HAEANE 5 oLilO; 58 2HEY, "R



12 3 FE—%: BT HEEERRERERT b 1577

e,(8) — e, = Ae(¢/t)" Imin << £ <
‘ e,(2) — e, = A (2/1,)~F1n/t) > 1 (1)

KHE. o= Imin, 5 = 15min, &, ARMERMENK ¢ MENNLHER ¢ DE
BEMRZAZE. WK S =068, =038, (1) RLh LERFHHRORL,
RSk (67 vl fe Ay f R st oW A R — 2.

Xt e BIRESL, EREST 437°C WA TR0 R: NERREEERMTE
RN, Fh R o [ A R U — R

KLiSO, Ml a~LilO; H— P E AR ER]. «-LilO; JIF S & EMFS B EX F WM B
HHEMEBRAR B & EIRAHE. KLiSO, Ml et , Rkt ¢ YIS T
EWEMAMERERSEE, MHELERSHE. BB IUERR « Y& EER
RE,BATCH (+ V), EWMAEFEHIEMN. oS, BATEA (— V), MER N
BB EAR NN, R, A BEREERRMA R B b SR/, BRin
(—V) &, ZUNBEERIEE N, SRELZM(—V) SR, ENERZEREBR. &
e E (+ V), MFEMRA B HBOOR/N. iR « PEREEREER. X KLiSO,
St AN ERARE R, RS RO ERAZEHSB ARSI, FREHTROFMRIET
396 R AR, T B O A 3 I AR L R Y 4

% NaCl #8285 1.05mm, HARER 0.85cm?) 7F 382°C N HEFRE 6V, FFE
MERF) T ZRA B FEEOEM. T KLisOo, KM, X—IARBHERKMHLE. RAZ
S ABEEREE RN RE R ENRAS, AEE (D R rXaEE. BB Eos
t9 = lmin, #; = 30min, § = 0.044, g = 0.05,

L ERGRETETREREANCE S EREMMENX R

AEYEESTERFBER, NERRERS T SEORA A 8N,
I RERE R B F R ERA. —RUER, BT SRR RREEREK.
1 REARRBE T KLiSO, #& 1kHz BN/ b8 I LA Rk i 22 1L ey
L.

RAVE—REE TE T SRR 65 BOR T B0 B 7 T 8K R S (R i i
BLVEE f, BREENER. E2RE oLil0; 1 SRR 1.32mm, HRER2.54m?)
RB L IR R RSO, E T B E E S A SRR A, BT RIS R, R0
MAHEEBEMEREE (LE 3), Rk Mg ed. B2 311 f, BRI B

HOMMEBUNT 5% B4 REENmE . BEMRT 5Scit, lnf,OC—;:, ERES

T 5ec b BUEFES REARSER. T SERE, o LilO; HE TR B MR R A=
WIEWINT. KLiSO, 7£ ¢ [N E R RERN > Bk RN R R KRIEREE, RERNT
FRA T 52 L 0 A BT, A O O 1 SRR B TR, VR I HH S (DA 2 AU 2R AR A
@ [ ERARE > H LR

B 3 BIRA ST SEINERREERUN G HEEREH SRR A BHR o
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A1 ARREThEMBEHEKREO & B2 «-LiO; ME xS
KLiSO, #y 1kHz RMMAR T e, MEAIER HIRA

X A75C; @ HM2C;+ 435
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e, I 6 71 67 ARESR K ZRE & HN.

EL.AANE W

a-LilOy ) BRIRBE I, EHA PRSP AMRALI. AR AIN 2 1T%
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LiIO; 1 S#5420.2Hz UERVWNMEEHRAES (42X 107 mmHg) 24 10005, £EEREK
th (FEABEEA 85%) % 5618, MES 6V ERMRERS A4 12748 Fn 105219, #4infs
48124 1.3 {250 18.7 £,

HRBEEATRRAMENZAN BFEENERZRAEZ[KBENERNERRT
B4, B4 BB BERKMNFHRBAKR. FAEREDENIERMERTE.

XNT KLiSO, HERMWIAR, HTMERRERS KLiSO, R 5 BIgmE £
ERERE,EEENNELERE, RITSE#TEEWER. _

RIEBEN oLilO; A1 KLiSO, NMEL ik REEM, A EERHTEIIAKEYR R
TG, ETREBENXEREONBRBTAREZWOREIE, MTBIEXR—-TOH
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(18 2 (W B FT X 22 B AE SRR BB A I E R AL BRI, RN H B M. X
WH T A 4 KLiSO, FER/NOTREETE B M f, BN R 22 REEZE +T7 #h2Z .

RO EE R B MIETHE, MERREEEANMEEBREEL, XEEAERY
ARG B TGRS B, 5B TFMS A S 2B 8, X 2823 8 #4225 28
L 377 PO e 7 32 2% (6] FL 7R T AR AL BRI R /NS &,

U EHRHEGE T SREERRESERTERN B EBORNCE—T R, £5
BRI TR KLiSO, RiZmit), BVE 4> JE R ZS (A1 B f X1 22 2 15 S M B B B T 11E IR R
HIr & BN,

NaCl B FMBEMIR, a-LilO;, KLiSO, EHERAR, 4 H BBk i BE Hf R E
TERANBFERGREN, ERFAEERRE TEUM L EBHENIFAE KRLE
PB4 MBS T RB TS & 4. BEARE T RENLEFRME, KLSO, ZIFR
BEDTHEEMBBARAFRERNEBBRIED, REXNEHEE TS, BAH
PRAREETE TR R M 8 BOR 38 .

BT RHRAEREEER TR FRSAEES HEAREE RBRESRN . B
Wl E T REUN B HHOEMOAR AR, REFERUHORERERR. HURKE
SRR 23 (W] ¥ 1 2 4 ZE R o B Ve E0 I R VR 45 BV =T 5 o U5 3, AR A 00 e B R 2 T L
A VIR IRES (AR R ITN ZZ R E S WAL BE/, E B R T I RAR TR L h
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DIELECTRIC PROPERTIES OF THE IONIC CONDUCTOR SINGLE
CRYSTALS UNDER THE ACTION OF A DC FIELD

Xvu ZHENG-YI ZHU YonG ZHANG DAo-FAN L1 CHEN-XI
(Institute of Physics, Academia Sinica)

ABSTRACT

In our previous works, it had been found the apparent dielectric constant e.” of
a-1il0; single erystal increases as a bias DC field is applied in the ¢ direction. And it had
been attributed to result of ionie conduction™ ®. In this paper, the dielectric proper-
ties of KLiSO, and NaCl single crystals under the action of a DC field have been
investigated. Similar to the situation of @-1.iIOs single crystal, the phenomenon of
change of the apparent dielectric constant was observed in these crystals. It verified the
conclusion mentioned above. We also studied the dependences of this property of ionie
conductors on temperatures, frequencies and ambient atmosphere. The condition under
which this phenomenon appeares was discussed.



W30k W2 Y B % Vol. 30, No.12
1981 4 12 ACTA PHYSICA SINICA Dec., 1981

SRARAE b R BR R A a1
ATHEAE L

SRR EH FER
(oR L BEM TS
1981 43 A 23 A

" =
£ A BT RO SR BA S R T ROAHALR , R A Y GBI E &8
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B 2 7 P PR A — 1 B e 1 R R ARl RO Rk £ R R B B Y ARG B AL TR
B, FriEMEeRM, RO REZARMELES B ERT R Eoy—4
LSRR R ARG, RABMRBETUBI B ALMEN 0 . H—HEL
M AR EERREN S-S BEREM U I AR AOER, MiE ke Ll 18
Hr—gRE A EXARNLEX—RERNG LS. RERAYHYBRAKXTURES
WERSFASERANEESR. BEERIE R BUBLEERE-IMEEN.FE
AL, Rfig—MEB PR ARERE, ERREBABAEL TIRALH
Bg (e ARALE AL, R A LR S TIE R, mRENEEP LN TRE SR, BAESR
WA E KB 0 B0 = AUSKME, S BRI AR Y TR R AR O FRGh M O ) R T
HRBBOLFRERNTE. BAFEERRERLEFRMRANBRENREER, B
RAASBEXZRREEZEH. MATOBRXAEEN IERLMELHIIFHTET
RN TIEREDBZ.
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ay = K Z agag—y — K Z BuBu-nr. (1)
H H
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fu = 2K Z A S H—n’ > (2)

H oy Mgy HHIEA—CEWE T Eq BSE5 BRI i K& — M EL

BOARAER A BT B0 SRR R, 3 BR G R A BIHL N A — AN B, S8 RRBUE RS
FREUD b B SESH— MR S kg b, HERERAN S & AN R IREK, &
L5 A TR ED fr WG A Fifi LA R ELLIE R K —FH LRE HH F R fi
5. X (DRA)RBRB LA

ay = K’ Z QprG—Hg!, (3)
H

T an RUIERSEIM AR fu BIEAQ SN FREA AR, R HEdOX R
R VER DA PR AR OR AR, W 2 — AR O IR R Ex KRB oy, B
GORBRAMEIEMNWERS, BRELBILBRRL Ex BRERPELSIBEXR

gD BHEET TR, HOOXXEHA, FH g #IET EHRT 4R R, £
ﬁ.t%%%%ﬁlﬂ%;%%ﬂﬁﬁﬁ% KB R U > A R — R DR AR 7k $ AE B AD h
O RS B A BBk, TR SHEALREME TS BENERS. MAXE—
AEASHENE FRE S(en) | Enl HEEM AR

r 1 3:8
o' [S(an) | Eql]l = v Z S(ay) | Eyl| e, (4)
H

KAV 2 &R RH.

MR SCHR [1TROT 18, IXAE R E B RN B & B S M EN AU R~ ST 8%
Bry, TR Ao R SR, (IR P B R UM A AL AR 5 A T RLIEL (A3 A (5 )R (6 )2 B Y
A — AL 55 1 A T B S I RO BB A0 28 00 BT | |

Z;
2_—'__'__ — cos2xH - (5)

(e 22)

\15);11 —\/‘EHIZ_GH (6)
B e PR Q)RE SRR 1B AT DR 8 O S. H ERFFEN o, g TR ER
5t AT DLV 25 2 S 9 — AN B A4, AT i — b i L 45 4

=, ) &

HEERNELB LS RELR TRESEBENEE. ATRBATECBLED
xﬁl% BATEA T — B TSRS SRR & &,

ERZBOBSFRA CuHg Or BT P2.2:2, 25 [HEE. IS« = 22364, b=
1528, ¢ =9.09R, a=§=1r =90°, GMRETEE 4+ MoF. B e
SEFHE 4D, BEYET 6 MERITH (R D). HbE s MEHRETHES BR
PEZSIAIRE P22, ISP B 5 T8 (BURGBIER). RITH—A, 511 s, KA TR
FRA 5 MEBTTH AR ZBHLS XA, X R 2 HH BB R, BTIA



1584

7 i ¥ (5 30 &

#1 EBnH

BY

|E] BEF

b
=
i
E

&

—
SN 00 Ut A O

NSO N = O N A

1.596
1.48
2.734
1.77
1.80
1.355

BIER AR

O O = O N~
o o~ n 4+ + + | a0

WS TR RBRABRKOLSE, IHE—MREEFURER 3) A5 EASH
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B 1
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A AR AR 2 R IDAY.
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1L B ATARGR L R BIFI AT, RBET &
BOEFEE o BR/NOTTSEA RIRTT . X T 5 ARAL
— AT, SRR FRYE: ALY s B a7
HREAR, N T ESEKH N FRTROIER LR
f i, R AR B —HR L AT, REWE FHRES =2
B AR FREREAE. Bl P2, R B (2/b)
R A0 75T, P2i2:20 Z[EIEE (BURBIE 2D BB 440
(h=12n), K0I(1=12n), OkI(k = 2n)=4ARTH, %5,
REMHATEERR, XARBREER A ULIFRLS
s, MREBBRERAER A MK 8T 55,

ARELESRACAT AR, BREFIUXRARRRE., EREREBENT
ERILLE AT S 3deh O RS R E

2. NGB O A EE T HE AR d O X FREGAR AL R R 1124 o o0 St FR 10 AR A1)
M. mRBE R T ELERERE B, BRI, gkt xd #RAHE fr ] Bt 2
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ZFEN BT RSB IEASMEBEASHEE, REREERBIELT 47 NEE
WBREHMEA e A E. BriE L3 FREGAE AL R N R R B BT H AR ER
ERSHAE, HEREERRIELT 2V, X8, ATHEMBMEFEN =] LR R &
AR 1728, REERERNOBXRANESHEUE R E B BNHATUTE
KEFHTAETE, WREIETET ROV ERR TMMERE P2 BT RIvE
B, X0 TREE RIS e RIS KT H ).

3.EHERYNATY RECNIMNEEEEW NS EMBAHIERMN. ER
Az B AEGRAR AL RRUER O FRAE AL R EA R W, BRI IE LR
FREGABGCIFVERS , MR ARG HEF L BBRERR 2, AT AR ALk R AR | DB AR it
FREGAB AL IR AL 20 oD FRAGARGLIRIRE , BB INIE Sk A TAeh LR R ES
WONEE T EFO&KE. B—5HE, WMinidSEy RAKKNER L2 BAHIE L
EEATALHRMBAENEE. Bt SATHCREERABRNILSEEAER . BE
E—FREHE,

£ F X MW

[1] #EE.T&£T.PHFIH,I001981), 594,

[2] 7B BHBATE, WEEIR, 30 (1981), 602,

[3] MEE,YEFER,21965), 1114,

[4]1 J. Karle, Aecta Crysz., 21 (1966), 273.

[5] I. L. Karle and J. Karle, Acza Cryst., 16 (1963), 969.

ARTIFICIAL PHASE DEGENERATION IN THE DETERMINATION
OF NON-CENTROSYMMETRIC STRUCTURES

Fan Har-ru QU Yuan-xiN XU ZHANG-BAO

(Institute of Physics, Academia Sinica)

ABSTRACT

During the phase derivation in the case of non-centrosymmetric erystal structure,
if one forces the phases to degenerate into a set of signs corresponding to those of the
real parts of structure factors, it then results in an E-map containing simultaneously
the actual structure and its enantivmorph. Such an E-map may in turn easily be re-
trieved by use of the component relation leading to a unique solution of the
structure. With this procedure only two possible values (0 or x) are necessary to be
considered for each unknown phase within the starting set. Hence the amount of
calculation ecan be greatly reduced as compared with that of the ordinary phase permu-
tation method.
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“HITRERHANRFEH

wad Tl B8P AR AL¥ IR HEH
(oo BT 2B KA R P 2T 90 )
1981 423 B 30 HUgH

i’ =

Z R WIRIEERSE Eu(NO,), « 4DMSO REBHMER, ZHEBEN C.-Ch., BHBK
a2 =14.806(9)A, b =10.948(3)&, ¢ = 15.335(4)4&, B =108.07(7)°. SR T
z =4, F rw-1100 [MEFTHEEBE IR MR AN 2270 4, AEERETEBRRK
M. SRS ALEMR T RERE/NREEE, RERETH0.069, HHETH 0D
FIRTFRAr, SHRELArE 2 WIS . Eu—Opmso = 2.384 Eu—~Oyo, = 2.614,

i

H

“HITREERS Eu(NO,); [(CHS)ZSOL (%% Eu(NO,), - 4DMSO) Z—FH %
B AR AR L WRR LAY, BEXNTENRE, Ramalingam™ g #H R E1%
i —ARIVHIX B4 AH) Lo(NO;); - nDMSO, #EEEH AX Ky —L g ik & WiET 5
FY, EERFA Evt BFEXNEDER, BTREN. ANEL TFREDAS TS
MESRBAMTBIGERZHNENEN. ik, AT FB B N RS EHRE
HOFE AL AR AR K A RATER T &F Ev™ BT Eu(NO,)s[(CH;).S01, &k, A X 414k
BRERTHARIIT R WE T P KR ERH A R R 1.

" HIUNERERNR AT B RS FEBRENERES TR TRINA B REK
HLRERETRSPERARL MM HELGNRE. A RUCEBRS & HEER
ﬁﬁ*%ﬁ%*&éiﬁﬁ%%ﬂﬂ?‘ EU(N03)3[<CH3)ZSO]4 HEHE: Euwo;, 27.07; N, 6.46,
FLAE: Eu0s, 27.36; N, 6.46,

e REORICEIE . MROEIE MBI W E R, BRI 3950m, X R HIED
619nm!*,

FAEI4ED: b Weissenberg F8 #H 2 35 18 Lauve XFHREIS 2/m, hkl 5%, A+ k=2n
+ LIHJE; AOLFTSE, =20+ 138365 0k0 fT45f, k=2n+1 }3t. BHBH « =
14.806(9) &> b= 10.948(3) &, c = 15.335(4) R, g = 108.07(7)°. 42 Japysr T
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=40, BEFENTEME Dy =1520g - m™, HEBERENZEEN Cy..
F(000) = 1296,
Rl PW-1100 MEFTEHMUENTHREELRIE. MoK, 1BH, HRHEE 0.035 8, 678
FEl 2.5°—25°, JLI B3 2270 AR BIRT S AL AR AT &00 224 )~ H, K, L ;&K
BERA 17, 12, 18, NWENBERIEHETT PL HFRE.

ST E

RN A B THEMNE Eu(NOy); - 4DMSO Bk, HMELBRIIEIT B =4 Patterson
R M P(0v1/2) Harker Y4347, BH—F Fu B FRIBFRSBH: 0,0.1125, 0.250,

M Eu ARSI AR TEZEHESHERE o(xy2), MTBEETEEREFHIME, H
HEHESTHR A SM=P 0, R=1032, #EH#HTT-RUHARSEHTLE S, 0, NAI
CIRTHIIRSI. X, DA Fourier T, REMEF] 0.20,

BRENETARSECRERTFREERFETEE, ¥T&MEEN&HREE
EETOBRAT & EEAYER RN G K, BH R = 0.069, JIBE Ry = 0.074,
fodh Ry = [ZW(Fo— F)Y/SF31:, W = 1/o}, EFHESYH. FASGRERTE
PR EBFIT 3 1,

# 1 RFEHREEEAFLHERTRRERE(X10Y)

BT x y z Bu B2 B Bi: Bz B
Eu 5000000) {61756(4) [25000(0) 216(2) 375(3) 199(2) 0(0) 0C0) |207(3)

S, 153284(4) [67425(19) [2818(12) | 314(9) | 698(24) | 226(11) | 30(24) | —3(37) |216(15)

S, |56311(21) [86658(22) [27098(18) | 618(14) | 681(28) | 367(15) | 26(33) | —10(47) [360(25)

O, [56434(43) [66359(64) |13217(39) | 371(28) | 748(76) | 193(32) | 162(77) | 194(112)[285(50)

O, [39745(49) {79368(58) [30840(48) | 452(32) | 414(60) | 360¢42) | —250(76)| 282(122)[326(61)

G, [77540(54) [51456(94) |42915¢63) | 352(33) | 1295(131)| 514(62) | —86(110)| 44(212)|-50(77)

0, [56852(46) (53875(69) [29635(46) | 341(30) | 973(96) | 335(42) 22(89) | —65(148)] 93(59)

O, [63289(38) [57566(80) |41798(57) | 525(40) | 986(107)| 492(54) | 125(107)| —41(168)}464(77)

0O, [50627(53) 140617(58) |18206(47) | 504(35) | 600(64) | 345(40) 35(81) | —23(117))316(62)

0, [5000000) [23257(100)[25000(0) | 1265(130)] 390(78) | 8567(97) 0(0) 0(0) 546(180)

N, [69490(46) |[54244(63) [38389(51) | 229(27) | 505(76) | 346(46) | —20(78) |  59(139)|135¢60)

N, [50000€0) [34394(113)|25000¢0) | 403(53) | 671(86) | 392(32) 0(0) 0(0) |135(85)

C, [32179(97) |81841(132){49800(109)| 583(68) | 1170(188)] 784(L19)|—201(19431—239(334)[616(150)

G, [63956(69) [70733(108)| 408(66) | 420(45) | 1056(137)| 365(58) |—135(133) —13(199)|571(87)

C,  77664(124)82715(194){34012(198)f 383(79) | 1469(266)| 1361(248)] 282(244)| 176(551)(856(231)

C,  166227(127)}98577(133)|18041(178)} 753(86) | 718(152)| 1261(224)| 277(189) 197(420)l655(234)
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ERERFANEFRAR T, RABRERFRFENELNSHD. AXL&BH
EHAERERTHRITARE,E TQ-16 it Bl LTI ER.

g M o ®

CHRERAER P &E A Eu(NO,); - 4DSMO, RXFRBf & H —445F.
BHERTFARSESRNRREBABIERSITR 2 X 3. B L RHKEEHE0LD
S LR,

2 RENE

BF 1I——R&F 1 @i (sD)(R) BF 1——R F 1 jEE (SD)(A)

Eu ‘0, 23.44(7) o, o} 2.889(9)

Eu o, 2.410(6) o, o, 2.958(9)

Eu O, 2.552(7) o, o} 3.155(11)

Eu o, 2.527(7) 0, O, 3.010(10)

Eu o, 2.753(7) o, o 2.873(11)

S, ' 0, 1.521(6) o, o, 2.860(9)

s, o, 1.503(8) o, o, 3.111(10)

s, C, 1.763(14) o, ol 2.944(10)

s, C, 1.769(11) o. o, 2.128(12)

S, Cs 1.742(18) o, O, 3.075(11)

S, c, 1.782(18) o, o} 2.844(10)

N, o, 1.219(10) 0, o} 2.148(11)

N, o, 1.277¢10)

N, o, 1.244(13)

N, o, 1.272(10)

N, o, 1.220(17)

#3 BANE
BF I——KF U—-|—F F I | #MH (SD)° R¥F I——KTF I——K 7 |[g&fF (SD)*

0, N, o, 121.2(8) o, Eu 0, 76.9(2)
0o, N, O, 115.2(6) 0, Eu o, 71.8(2)
0, N, O, 123.6(8) o, Eu o! 83.2(3)
o, N, o, 122.4(6) o, Eu o} 70.0(2)
o, N, of | 115.2(8) o, Eu o} 78.8(2)
o, s, c 106.1(6) oy Eu 0, 73.7(2)
o, S, C 103.3(4) o4 Eu o} 67.2(2)
ct S C: 98.4(7) o} Eu o} 64.7(2)
o, s, C, 104.7(9) oi Eu 0. 69.3(2)
0, S, c, 103.5(9) 0, Eu 0, 75.1(2)
Cs s, c, 95.8(9) ol Eu o} 47.3(3)
s, o, Eu 139.3(3) o, Eu ol 49.8(2)
S, 0, Eu 131.9(3)

“HIEREBRAERE —RENR, RT@BFETEREEM LA, EF—- PN~
O, EREMRMBEAHERAN BHST” DMSO M EHR” NO; 5/t Eu HTRKAES
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B BkEmEODTE LNkE
THRW. S—O0 =15128, 0—S—C = 104.4°, X F1 NdA(NO,); - 4DMSO 524
#F,fHE S—C =1.7643, C—S—C =97.1°, ¥tk NA(NO,); + 4DMSO 4/},
B EEEADUHEF, SRBERSNVERRE, EhHE 4 1~0%kE DMSO, HBote

AOETHEBM., Euv—0=125158, O—Eu
—0 =73°, XE5RPEEHLERREHE
e i, 3EHE 10 MO EAE Eu B HLAL
W+ —EEREAEL (8 2). BRBRNA
ﬁﬂ%ﬁ”: 7{:11‘ 0,005 “%&” 0;—0,0,,05040,
il 01—0;0,:0404:Os Wjﬁﬁa ﬁqﬂ 32} “EH\:‘EJ,”
0,0, BEMTEE—E. #HIA (O Op) Fn
w” EWEET DMSO, HEZ=XH (00,
Os: Oy Ml 006 )R TIHERIR.

BERKIEH, & Eu(NO); - 4DMSO i,
Eu—Opuso = 2.384, b Eu—Ono, = 2.61 -
o, XERERAMROLGE A, 15
Nd(NO;); - 4DMSO Fy45 - (Nd—Opuso=2.37 & »
Nd_‘owo3 = 2.644) i, M¥EH La—O0 #K

o O
o]

Eu

B2 EBupytRAHTE

(La AR EETF)BENT EE - BEFR MAKEER"H—1RIA.
HHAERRTEREFSHBRD S EERSRESEBAK, BLHUASHRNFRKER
BAE, ST ATFE TO-16 YLAMRENRIITEIRBHLDT 8,720 db— HE0H.



1590 L] i} =4 i 30 %%

€ * X ®

[1] 8. K. Ramalingam, 8. Soundarejan; JINC 21. (1967), 1763.

[ 2] K. Krishna Bhandary & H. Manohar, Indian Journal of Chemisiry. 9(1971), 275.

{31 JI. A. Acnanos, JI. H. Conesa, M. A. Tlopait-Kommy # C. C. Toyx6epr, K. Crpyxryprott Xumuu,
13 (1972), 655.

[4] 788, BEE NAET, HRE.

[5] J. A. Tbers, W. C. Hamilton, ‘‘International Tables for X-ray Crystallography’’ Vol. IV, The
International Union of Crystallography by The Kynoeh Press Birminghan, England, (1974), 99—
101.

[ 6] Mok 30RE BB, LEFR, 34(1976), 176.

(71 #MAx#EXNB2.HTE. GEE, 9EFER, 30(1981), 709.

CRYSTAL STRUCTURE OF DIMETHYL SULPHOXIDE
COMPLEX OF EUROPIUM

Lixn Yone-Hua Hvu Nine-HA1 Liv SHU-zHEN ZHOU QING-LIAN
Wvu SHI-xug Wane Mve-vi Sut Ex-poNG
(Changchun Institute of Applied Chemisiry, Academia Sinica)

ABSTRACT

The crystal of dimethyl sulphoxide complex of europium Eu (NO;);-4DMSO belongs
to the monoclinic system. The space group is Cu-Cn’. The cnystal parameters are
a=14.806 (9) 4, b =10.948 (3) 4, c=15.335 (4) A and B=108.07 (7)°. Four mole-
cules are contained in a unit cell, 2 =4. The diffraction data have been collected by
using PW-1100 four-cirele diffractometer, the total number of independent diffractions
amounts to 2270. The structure was solved by heavy-atom method, and structure para-
meters have been refined by means of full-matrix and block-diagonal least square method,
R =0.069. The europium jon in this structure is found to be coordinated by ten
oxygen atoms. The distances between the europium and the coordinating oxygens are
Eu—Onmso=2.38 A, Eu-ONO,=2.61 A.
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S5 L2k P w0
R MERE —Eie SRS
i

(hERZERIERER)
1980 42 12 A 24 Bl %)

] B

AT S S8 MO0 e T R B BIRIE T /M7 Lui, B 75 Y Lorentz-Gauss
WEERFEM A CGRB HEEIERER T IR ] EIR. SREmAFERER
AT BRBARE L, PRER Y T S LR EEREN MOREKER, OFIERHA:
FERE SIS M RN EER BRI OME SEEHNHR T FMESER TR
Rk (5] BRNER=ZFEZAFERENESR; BREKRKL AT EMELR AL Lorentz-
Gauss FELHEFEAUER,> MELIELKEETEMOTTE EELL Lorentz-Gauss IEEZLA T
EMETHRRED,

—. 3l

ESRSAEEEHENITRITE S, BEERSRIERONRENNE ., E59R0
Doppler AR BRMIELLEE. USAEHI =G HF L7 70 FELL DI RURE R 4
F; SAENRGT HF Y7 10 FRAT OB LL Doppler %24 E. #H# AfI5IA Voige &
4R BB R G — 2% RN Doppler BE A INSE & B DA K 3588 R IRARX 2% O RO R
BOMEEA M. SH Voigt BIARBE™, B EMFINTELIEA Lorentz £8JE, Lorentz
KA R PO R, B RE L L BE N R E I R,

ANHE—-FZRBRAEERERBELNELRE, BEREXERFRGE—WITE
Ri$#F0 Doppler M INE I BURMBROE M. EHELHEE TS Voigt LM (A
THERNFREXN Lorentz-Gauss R A F )M, BA G EMITE E/D0RIM A AL
FIHTIT R WA TRERAEEEWEEITE, RBEEREXER TRINERE
bt Lorentz-Gauss 48T B F 1045 K.

FRFEAMEREEFOUNEERBREBRE T X5 SRIKELANFTER TR ER
WEESHEEER, BRERRETZH SRR ELEPTARRRFNSERL F 2 e
SR, XELREEBRETNEABSME. HE B8R ErmbE BIKE
AR 5 DB SN B S W, R R R R SR e R S & FrIsE LR “BpeFL B &, A A

i
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BRIV SO T RARE,  RTHOB SR R M TUREE 2= R AT Rl T LA FR S S
INSEARRZ A, Lamb BWHREAT BT BENSHT. ERIEWIHR [4] SBHA0, T
B Lamb ke B Sk RS RAMNEMELHSKSMEBAHAET S, X,
SCERI4TA RIS IE R E T A TSR LZ B0 E BB, Bk (4] FIXKm
USTHEIRE FIAR E B BEMEN T ERERRA M ES S RN TN Z R
FRELPE A > LG B 5 TE B T B TR 359 50 I 3 8 o O B W

AXWERENFRICELBEER FEMUSH AR Lorentz-Gauss JE&ZEH T (™
DR 5 3RS TR IR R LLER, B E 2% IR REIEA Doppler MM RN EIEARELR. % B2
HNEBPHXHNERETRY . EFLBNER TR AL B ZENBEEEAR, Kk
XHRRXR WS S TERANBHSASRTRAFELHEL. Ry RBeLBPLER
RRBERFEER BRESBMNINBNE R, RHEW oo T M« AW T
HHBER WL RERREERE. ZRNTRHSEENL S TERARLZHE
FZANL MO R FH BRI FEE .

=, ERPEFEM
1. B iR T T

BHEERTRTE LR ERM IR vo, JEA v LRI RRA
Gr = aog(, vo)(fr — afr)> (2.1)
Hi oo BEBTETOAR »o RNZWERBER, f A1 A 530 LA TR SR
RERMORTFTHREE, o REBEAMHEERNIER, ¢(v, vo) HELRE, WT Lorentz
(A 1), Ry R—rERA

g = au(rs ) = =21+ [H2 2 117 (22)

ﬂA'PN AvN

XE Avy & Lorentz MR HIEELH LR,
YRR Avy B RREF LSRN, Ry H—REBEEED g(v,ve)
A

oyl <2
YN
g =gr(v, vp) = (2.3)
A‘VN
0 v — vy >

5
SRR FLATHEIBHZ T, 5HEN » BHEEXRBRTHRNSER T, 2EES
HIE(E = FRDNEEDE v, BREXR v, = “E‘ (» —w). YTEEHZE, SERH
(SR RE RS> FEBE S 74 Maxwell 4375, HEEATSMEE» B » + dv @RESR
MRS TREBIA nge(v, vo)dv, g(vs ve) RS IE—H Gauss LFH(E 1)
1 (41n2\? ¥ — pg\?
ge(v, vg) = —~<-————> exp[—(‘l-an)(- S —> } (2.4)

Avp x Yp
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XH Avp 5 Doppler BT LIEELRILEE, Gauss KEEIFHIMELFE.

2 HMnRBEREVEF

T o FREERFR ERSENIELME IR, RS ERLEL Doppler jn
A, REEIEERGTHRMNESEENEER. EREME LY (B Lorentz £§
) LB Gauss £25, % &5 F RIIRMAEIE — o B0 T E NS, BEIRFHLRE
A v B3 FRARERI TN » FHEE(EIRBORKG A

G = op(», vo)(m — am)> (2.5)

¢ = Pr—c(¥> o). (2.6)
XEo BREFEHBER, »n M m & ENTEAORTREE, & o 55 TEWRET
X, ¢ RIA—HIEREEF(LEHN), Lorentz-Gauss ERERT orc X

2 [ s
(PL—G(”9 ”0) = "”“ﬂ"s —_ > (27>

— a
ot (6 — ) ’
Hrp ‘
=200 =) ()E = AUN 19Y4
3 Avn (1[1 ) s 7 AvD(ln ) ]
=20 —v0) (9% ' 28
TV (In2)7, (2.8)

KB RS THRME, &1 4 5IRMBOLEN KR LMEHRE) 28RN
TR, BB E =00, e Rk
pr(vos v9) = 7 Vo e”(1 — erfy). (2.9)
FEHERRE EBINLL Gauss RIE, X 53 T RIMIHE M —co B FUBR 43 , B EILRFE 0
FH A vo I TSR E RN IREA » FRE AV RBHRE RT3 (2.5), HX H o=
Pre(5 v0)> pre BIH—HERBLEEF(EEH)

pre(v, vg) = —i— Lerf(E + 1) — erf(§ — )],

(2.10)
BEELILEAF ere 5 Lorentz-Gauss 4%
EHF ¢r-c HEERILE 2. IFFHEE 1<
VEUETL, @re M @ B35 1 BRIELL; %4
>0, ppe Fl o BIBETE, HEE

f&% T 0.637; T BET > 1 &KE,
Pre > Pr—c> HY >0, @ M @r—c ¥
BET 1, BT HImERR, 5gmE 1
HIERTERT es X

EH AR Gauss &g

Py, v) = 1, (2.11)
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P (13—-1%)

m 2
——24 Lorentz-Gauss §#: — - —HEHLEE; —— AHIMERR

3. g s B ¥ 50 AR IR 1 AR E

HTHESREMERENBEMD RS, BERRBOBIEABRETFIR
R BRABHTHBRURRGKDFESBAY. BESISHO5E, AT ERBREARAR
RS EAERG I ERNSERE XNEENM)RE/RENER, BRIFEERS BH DR
ERE AL R E. XEBE HF & R A%, RAXR b ABORMRS
B 3), BAFFREBERUERNEDMEERA BT HRES, 28t
RN, RHBE p, T M« ERMFHRUREEGT A LHEEML, TR
AR BGHOER S, BT BATE AW

dn, J
—= = Knp — n, — aop(v, vo)(n; — &
pre F 2 (P( s o)( 2 171 vk s
d(ﬂ] -+ ﬂz) — __if_li = Knq, <212)
dl d ?

/E\:Rh g = ]{:dx/us K= ](pﬂx-xz/l(cd: }{p *ﬂ k{d ﬁ%ﬂ?@?ﬁﬁ*ﬂlﬁfﬁ%ﬁﬂ:ﬁﬁ, ny, Fn ng ﬁ'
AEHMF AR TREE,(n + 7)) HF PR TEREE, v A—DHETFHUEER,J A
.
EHBEHE (<L (E3)MNBHESHE. BEENEE 6 4

5= AL", (2.13)
ARNEZHEEEY, WTRBMBERRES, »S2ET L1012, EREHE (=20 )
IR & B RHEZAFRTRE S RP LR ZE, o<y <sXE, s =4 HTH
s GH '

§(x)
S o@(n, — aym)dy  x < xp,
G =0 (2.14)

h
So op(n; — oyny )dy X = Xp,
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, S——— )
n, 3 /
] EERARKAR
FWS—
— T L R KX
BR 7 b=
R - y
e Hyerd - ] x
e T S——
—1 >
[ cnmnee———¥; A

B3 shE A M SRR E K (1)
B1(2.12), (2.13)R(2.1)3, BH GHRAIR RN

e (2.15)
1 + @f
: c - _ ol
Hih ¢ = @r—c B @re H 94> G = GO,I=M—1—>J—,

O'Aﬂp hvkcd
K¢ . —

[ﬁ (K + a)c""“g e*z"dz — g'"] __1 4 a1n1>,

K 0 An dc (2.16)
" _’Z —K Ktp spm—lg, —rmi 1 d(ﬂz - 0:1711) .
[K (K + a)e , oz Fgis yE IS .

XEA FHER R REASFA.Bl =0 rELNKE, HEDHETFEAKROKI-HD)
BT o~ 1M BOEREJx0R, JHEER, BRERDMEN 5% FLAERE
EM G %, Wl ¢ =G, BEBEERME
x fAS (L AT DAZAME ™, #24 J = 0 K, G = G,

; d(nz ~Uflflx) A S
fn T 0 [E W Bz,

By R A (2.15)RFTHLEW G, = G/
p(&, 1) AFBERLHEIE, Lorentz-Gauss [
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COLLISIONAL AND INHOMOGENEOUS BROADENING EFFECTS
IN GAS-FLOW AND CHEMICAL LASERS——THE
THEORETICAL MODELS

Gao Zm1

(Institute of Mechanics, Academia Sinica)

ABSTRACT

The analytical models which are used to predict the performance of gas-flow and
chemical lasers are enumerated and compared. These analytical models include the
currently accepted theory of Lorentz-Gauss line shape factor, the present theory of
rectangular line shape factor and the theory presented in ref. [5]. For the idealized
configuration of the mixing layer of diffusion chemical lasers™, the specific results
corresponding to the theories mentioned above are developed in brief. Analysis shows
that for the general case in which the transition is simultaneously inhomogeneous
broadened and eollisionally broadened, particularly for the ecase in which the inhomo-
geneous broadening is dominant, the difference among the results of the two theories of
line shape factor and the theory of article [5] are quite significant. The results of the
theory of rectangular line shape factor are more precise than those of Lorentz-Gauss
line shape factor. And the computing-time required by the theory of rectangular line
shape factor is less than that of Lorentz-Gauss line shape factor.
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IMAGE PROPERTIES OF TAPERED GRADIENT-INDEX FIBER

YIN ZoNG-MIN ZBU SONG-LAI
(Xian Institute of Optics and Precision Mechamnics, Academia Sinica)

ABSTRACT

Starting from the ray path equation, object-image relationships are found and used
to determine the equivalent foeal length and the principal planes of tapered GRIN
fiber. These equation reduce to the known formulas when m =0 (that is, for a cylin-
drical GRIN fiber). The aperture of tapered GRIN fiber is discussed in this paper
and the photographs of the image are also included.
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BERABIETF Y E R ER Ebersole Frif Uil i 2 SMUR A G B FERA— i
AR, BRIBHAOZMAREEEAZESR: (D) BHLERNENERMNERE
REBE—RKBAHRBGEN L, HEREWIER s (DEBXERLGERGHEREM 5%

1) BEX BAREHER, XEROESAFEHTIRKE.
2) ¥BE 3) X4%m B SHiit: Department of Electrical Engineering, University of Alabama, Univ-
ersity, Alabama 35485.
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i L AR AR ER (primary color filter) YER GBI (3)ERGRKL P L, &
Y aERNEELT, HHAAXSFHNFLENROERIEERELRSERS
i P TE B TR A B R A6 B A PRAY R A3 RITERTRAVE R,

i A A TS RVEE S, AR OtHR R AT DURA 5 He (F 18 S R Fn
IR S AL B,

= Rk =

B, RAVERZEEME, Bed=TEREREM, B4, RELEEESLMRET
HI4aRS T B, B R b R Z sk BB R BTV E—RMBEX » WA L, BRikE
R FAAEES v WRERERER., TR EFSER BB ELET In T %
7Ne

T,(x5 y) = K{kiTa(x, y)[1 + sgn(cospox)1 + kT, y)

X [1 + sgn{cospor’)] + ksTo(x,9)[1 + sgn(cospex” )1}z, (1)
Hh KZLBEEG ks kT LRSRGIBTFHOBRLCENEZLEE RALLFIHE B
To(xs y)> Tolxs y) Fl Te(x, y) RERBLEHENFEEZRR LOEEBETE; (v, EE
XTEH KB ERATR; «” 7«7 Z4R05 AR Ronchi MFE 55 1% =k BOBET Y

REEHD, ghAh, KA
1 cos(ppxr) = 0;
—1 cos(pox) <0,

sgn( cos pex ) A { (2)

Hrh po & Ronchi Mt HYSRAESI A,
BREFE(DR B —7r1r, = 2, NFBEEENERAER LORIEED RN
to(xs y) = K'{ky Tq(x, y)[1 + sgn(cospox)1 + A To(x5 y)
X [1 + sgn(cospox’)1 + ksTo(x5 y)[1 -+ sgn(cos pox’’ )1}, ‘ (3)
b K= /KR AT,

R ERREE, KRB REERER »(x, y) REE—-TEXER & B A%K
MASEEN, TRER—FEMEHEFENEELEH LS 2R MAOEEMF%, 847
FIAA G (RGB) ENMNE ARG 5B ENT Talxs )5 Tolx, y) Bl Teu(r, y)AY
— =R T(B M E—FOER @R, MEFTIOEM A M S BT, TREAXE
SRR EE LR MR aBE R, KRB ETER

1(xs y) = ki T (x5 92(R) + ko Th(xs y)(G) + ksTi(x, v)(B) 4

BE
I(x> y) = R(R) + G(G) + B(B), (5)
R=ITh(x, y)> G = kT4(x,y), B =kTh(x,y). (6)

HEEFEREE", (R), ()M (B) RELZANFE B rE. G)XFRFEE
SREE 1.(x> y) B RABA (R), G ABARI(G)M B MM (B) WREM., TER
P BB aRR LE— RO G ATLUR 6 S A R IR R R,



2 4 BENS: HAatBRAEE R H RGN e B B RN kR 1611

BE— 2, RAOVE PTG I A — HHAL B A HR
»=R/(R+ G+ B)
g=G/(R+ G+ B),
b= B/(R-+ G+ B),
RA r+g+b=1, TLLE—REEHILIELR (r, g) R, Wi, H 1 FroxRD
A F 7000m ALY, 546.1nm 2H4EYEFD 435.8nm
AN, HUSGRBENSZARNSHAEXER
1 B & B U, 20
B, MERAER LESNECELRREG
BT B H ORI 4 SR 4 (ro> £0)> FB4, FIH
(6),(MDARM r + g+ =1 BRARRNMRATLI
BHH. ](IT?n(x: }’): /(thz)z(x’ )’) fn ](3T53(x, Y). —\
TR RATERELL BRI ks & R ks, FRAT L AN
AP asE Talxs ¥)> Tolx, }’)*n To(x» }’)
ZfE. CE
LR LBRAIBEMNBHURENER M EARNE RO ZEN, XIERA T ABER
EREEEN. HRAFEARNZFN(AIEREB)RELBEENAOR N ERRIHRE
BHER, RABERXEFZABEASHERHREFEUEERECRB AN B Talx,
y) R Ta(xs y) —AN—RIETHETRE, BREEREFERER. SRANEARE
FRABMZY, NWEARZHEYE LOBREAES L-ANaEARER/FLEEERN
BB ERPRARFTEHGIXM(DAE
1(x, y) = R(R) + G(G) (8)

(7)

fa
r=R/(R + G),
rm /Rt )] @
TR, HILGERRE (v, ¢) FHTEHARURERRELRWLE., SR
2z — AL WS — R MBI R AR T LB R, Sl RETBEEIERE
BESR LK (v y0) HER r =05, g= 05, MO)XE
G=R
54
ki Ty(x0s y0) = kaT5(x05 y0)»
By
T4 (x0s y0)/ Th(x05 y0) = ka/ k1.
BEZ, r=105, g=05 WEREREFLEOREPERE (v, o) LRHEERSE
EERBEENHEEMTRNY., BREEMARGREL RNREREINERIAAEEH
FiAPR G EEGHROBYE AR, RZ, FREGRNAQELRITHRELTH
TN 6 B 5 08 SR B SR AL .
EAGHE PEHOBEEGERIE—E (0, yo) RFE—XEE, R B --#E
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EREEMRRRANILE RRERAHNEE), XBETEZEARXRE Tul(xe )
BRE Tolxs y0)s WBEZERE Talxes yo) BRE Tulxes yo). #Hin,% H ARG
(x0> y0) R ro=1.0, g =10, WEH(6) F (9) RB Tulx y0) =0, BRELAH
SER Ta(x yo) REFRBRMHHERE (v, y0) BEF, EXIEX L. RITRE
BRTRAEREREEROER IRHTE5L, HBER—BH FHE LIRS Ta — Tus
WEEIRE] To — Ta, BHERRH Ta + To. XEASFTFRERT EHL A,

RATER 0B 2(a) R (b) FIRKIRMNERZATR G B: 4 IS TE v1 = 0.85 ) Kodak
4147 FEBOER Y, B Kodak 4155 (r,=—2.2) BEBERBRBHAER.

BRI

(@ O]
B2 SRIUINFEEaRR
F Kodak* 29 JRL# € M1 Kodak® 61 [HEFHMEN K S BIIE Tulx, y)
To(x, y) MEGEHFEEN +1 5%, TE, FOXERLERZGN BT EE LTS
BIREImAE 3(2) T (b) FIRNALZRKER, YLLERNREN, WA REE mE 4

() a&

B3 EWUFELTE4BHOSNRERNBEYER
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FIRBRECRR, CRSERRNANNE R, BENREROER.

B 4 “OPTICS” WEEMOEMERMMNLER, KPEL KN “TI"AES“C”
REBWERBE Tol(r, y) HRAE “TI” MRy “C°. RONEFHEE 4+ PH—-ITH
EBEHER Talr, y) RHIREN., X Tulr, y) B Tulx, y) SHEHD.

B 4

BREFODRREIBHBECRR™E, HEFBERARIHRAT ARG &
WRRXEEE. EEEWN. RUMERERNG EHRAREHZANE. '

W, & X #

ARG T G SR B R G R (R B MG S A 08 B 7R ST RY
EENBEREROBERONEMBENRENLRER. RN PEAREAERNE
EARRBERFLENRR=AMERNEEETR; ARECERNREDS RS
THRBERZER.

AT RBET EH—RIRGAMMERN2BE 8.

MAURED M ANKERRABREBEFEERNBAST R, WAXFRERME
IR R BN E] SERHE , A SR X 05 T RO 45 538 55 SCIRGE.

SERFNEMERMEMREHELEY, CRAMR. SHFNRELANRA 5
FREZFEZENBAROEMTT BEHELE, AX R EEFALANFAL EERBEHR
HE 5 REMALE, BTRFRTERABTER, BiiRERARMHERRED
sAL.

BRI RBERERN R BB TR, ALBEYREERKPASHRERE. EEELER
BWE.

g *F X R
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WHITE-LIGHT IMAGE ADDITION AND SUBTRACTION
BY COLORIMETRIC MEASUREMENT

G. G. Mu* C.K. Caunxe H. K. L
(Department of Electrical Engineering, University of Alabama, University, AL 35486)

ABSTRACT

Theory and experiment of a new white-light image processing technique for black-

and-white image addition and ‘‘subtraction’’ by means of Fourier plane spatial color
filtering are described. The intensity transmittances of three (or two) processed
images can be expressed in a chromaticity coordinate system of primary colors and so
are the results of the addition and/or ‘‘subtraction’’ of the two images,

*  Visiting Professor from Nankai University, Department of Physies Tianjin, Peoples Republic

of China.
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m % =
(hEA 205 H T 85T
1980 4 12 B 24 B H

"’ -3
AR B4 TR RI T B BT T R M A B AL R — B = .
BIBEAL. XH AR MBREEAE BN S T B A, SH TRELEADHFET B HEH
TROUBLE ST RS SRR, THE T S 7 BB A R,

—. 5l

B (R AESMRL S VR R T » BE A 2 75 AR BE 2 RO ARRL AT JLROR IR 28 B AU .
BN SR MG R S ERER =R, S RSB TR & LM REE 4
B i R TR TR B TR AT IR IR B i > 2B VEMERT 2 eV B O s IR B B X 50 )
BN, 2R AR W 2 F SR D AR R IR Y, R R AR, S BAR TR,

AFERBEM R, HMUPLEARRE. M RYE R B S ERMEL M
e RS RY R R A T P AR RS IR KRR & R KGR BEacly
RO o R RIS AR A SR R A E & IR RS R BT RO
WL R GUREA N RS R,

RE RGN EAR, SR ZEGERERS R, XEE: BRAE M2
WA~ MRERENE R, WRBINE KU Bl AERETR A 50 28 T (RO {3 R e 1
LA RO NTE AT ) MG R, B A FE— N RELLERNBLIERE
AE /NI HR G WA AR AL G BT iE R, BIR B RAMBESH=H
FHIBFR). XEEMAHRMAS ML, BRAT R, ER, TR, BRI B2
RE RN PSR, MR AR MESFORE . KRNEES, Bad— 1M ERYS
EUH R, HUE & P RS ARRY SRR AL

EECEM R R RN, R AR BN ZU L RS Ak, MNEIR LR
W7 M AR R R S R G R KRR R B S S BRI AT LB ERH GG R
B NS H A EENENFERE, ANERERELM L. -5 BE MR IER
KA E—HRIABHERAGOERABERE N PERITERE, FHELLEY
bR, XEHHEN: —RERG—HBSNTERFRE K1 & MHET %,
% R S BB T R A TR R B IR AT R

%
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AR AL TH— MR AR M B RBR ZIEMRLE, Fraitie, dRERFEE
R > TBER ABX .

S.ELETR
0 1 TR BESNRL ) M P BB R G AE R W B AL . B T SE B P RO R 55 Bk

W X B HARK R I, EMRRAMRB A RRERRRSHAMRINWEELS
FILE, BIERENEL. ERL RO EHMRIAREHEMTEERENERHLETT

B, AERKRHARXMEASENESE., AR, RNATHEERHERA—

HREROMHL, HERBNEECABNEARRASHEEBON. & ¢ TREEZS
R AYEFRRORTE, B DB ¢ BREEAKE (RS RER). BES BRI Ndc
= N(¢, c)dc FoR ¢t WA RBNERE ¢ M c + dc AIERIMELHE . Lu)LE
P({N.}, t){ch} = P(Ne,a Neseoos Nysooes t)6N£18N¢2' *«8Nj- - Rt WER—EK
BA (asenrscn ) MEESKEN, M N, + 8N., I8, N, N, + &N, [--"N,,
1 N, + oN,, - BOBEREAIILE, WUNS — (No}) FoRBARERN —H &N
(N} OGN AB —HHBREN (N} BHMREILE., ATHRRINERERATE
FHNEYREBEOIIN DREENRRERE X, MSEE RN EEBETLTR, B3
ﬁi%%ﬁ@?ﬁkﬁﬁﬂ%ﬁi%’l\%ﬂ(ﬁ%ﬁﬁJE?E)'L&EF@JEE!Q,ﬁﬁiz/l\ﬁi%lﬂ’ﬂgii
HEMA

0PN D — 1y} = (NDPUNG Y, 0

— W{N} = {NeDP({N.}> )1{8N.}, (1)

AT HEDOARKML, RFE—FEABBLREEMEEETRE KRS HZ M

RIRKRZARTIE. B REHE BT, RITERBARKEAN — 80 KTk, i
KA HEA BRI NS TESBERR LTS X RES

OP({N.}, ¢) _ 0%P({N.}, 1) , O*P({N.}, 1)
o] 0z + ot : @

()R AL E— T B R KT 55 T4 & H .
BERRXZEPOREETR. |’ godes = q(15 ¢;)de; Ky ¢ BYEAQTIE] B8 4r 4k BN
BBIEREE o: W c; + de; RURBEORE S ¢ = (2, ¢;) K ¢ BHREDY o BOBIBREIG

KRR, Ac; X2 de, W TRETERRY o; FriEgEiras ik, izl; (eN)e; %

BB ARANETRATNE o MERMRENRARKHUAOMESILE, MR
SRR RS £ UL B EY

0PNk (NG — [ [qP((N}s D iwmumns — LaPCINEs DT} (6N,

+ L{— {LeNP({N.}, £)1=a0,_p,, — [eNP({N,}s ) Tne HONS e (3)

ERADE-BSRATREERRGBEEAMSIRN, EZBIRATRREMR
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SUEET M5 RN, sN. BERTHRESKKMEREXN ¢ 5953 800 % B & L
{6N.} = 8N.{6N.},. HE: ERBEHIE—TINA THANE (N —sN),;, 5, ME
KRS HE A THRANERE (N —6N)ima,; 5, BRARB/NIMBRY ¢, —
Ac; R o, B, TR NIR B RLE o & ER.

EM R MRS EE S HE, ETEANEME SN TR BH B E, Al R Z &
WML ENEEE I, BE=EAL EWHEEAEHTE. B/ oles ¢ o) A e, T
c; TERALR RN & FERR B S « LK, NIATAHERMATEETHm5IES T/LE
HYZE L F 04

O*P({N.}, 1){8N.} _

0

Sdij' dilw(c;s ¢;5 c)N;iN;iP({N:}a N,, + 8N,

N, + 8N, N. — 8N, 1) — w(c, ¢j5 ¢, )N.N.P({N_}> 1)1{8N.} 45 €
Hrp
8N, + 6N, — 5N,
FR 8N, MAHYE 6N, MEBRL A IR oSN MR LL.
¥OC)EMWRRAQ R ERIFROE AR FLASBELIENETES
.

=, EFREARX

BT S BB SRR 1 S S AR E T HE)RF(DR S EHRTF.
5 RIS AR B fFexp( oW, 6—;—) BiHR

¢

exp( + 8N, 6;) #(N.) = ¢(N.£6N,), (5a)
exp [ “5F( xon, %)] $(N.) = (N +6N)snr)s (5b)

Hib ¢(N) 4 N, BER R,

1. g R B R

FA (52),(5b) K, (3)RH

aqu({zvgt, D{sN,} _ S"" [exp(_aNq gff) _ 1] 4. PUNL}, £){5N.} 4

-+ jf—;;{exp [;“‘“ia‘z—,-(-—aNc,. 813; )] — 1} (&N, )P({N.}, t){6N.} 4

— (i {exo [~ [arock — 2o, E;—] — 1} guP(INY, DfoN.},
o
oo 0(s o o]

ack ‘kb‘N,k
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X (“:iNq)P({Nc}3 t){aNc}A
— S,z,- [ > <;P- S dhy- - -Edk,,aan —i)e-8(ky — i)6Ney - 6Ny, _,

5 .. 3

Neg ] qcip({Nv}’ t)SN{6N,} 4

Sdk" . g Ak, (ks — i)~ 8(ky — t‘)[i (_'ﬁ")

=1 66‘1

L1 RV | P A
2 ; ( 661 o Oc J t ks 6N"kl 6N‘k”
x (¢;N,

DP({N.}s )6N 8N } 4. (6)
I
OUPUND, 1) _ SO (gp[apon, o, 2 |
‘ ?1 = Sdl(l gdkﬂazv,ﬁ 8Ney,_, ooy
. . . “ )
b‘ch”’S dis(hky —1)---8(k, — l){qc.- + [IZE(‘—OTI)

AL Z <_5@;)(—Ac,,, 6‘;’“ )]<c-,.zv¢,.>} P{N.}, 1). (7

m...

(6),(7)RXthpg 6(k — i) 4 Dirac BRI,
2. £F WM RF
BRAITEEE: Y5 o, BHRME, FHIBRRRKIL
a) ga’cgdigdjw(c, ¢i» € INNNP({N.}5 t)
= Sdi gdCS djw(c;s ¢js ¢ )N,,N. P({N.}, t), (8)
b) Sdz Sd] gd}{w(c cjs ¢)o(k — ¢)8N—— N -N,N, P({N} t)
Edngfkﬁ;jdﬂ"(c’ ¢is €4 NN P({N, s 1), )]

#¥(ORXBL « By, HAAG)RFB)RK,. B
Sdcakp({m}, {6N} __ Sdcgdig djlw(c;s ¢y INLNLP({N.},

0
N, + 8N, I\; + 6N N, —8N,5t) —w(c, cj5 ¢;)NN, P({N} )1{6N,},
Sdcgdz Sd]m(c ¢; c)[exp(BN 73— + 6N,. 53* — &N, W> — 1]

X NN P({N.}, £){6N.} 4
= Sdcgdijdiw(ci, Cjs c){exp Ud}((b‘(l( —i)—o(k — c))&N,k ﬁ;] — 1}
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X NN P({N.}, ){6N.},
= Jacfai faiotes, ey O 33 2 [t [ ahalot =) = otk = 31

"'[8(}(71 - ’.) - B(kn - C)]ank s+ 0N “knmq

. }
X o N.N.P({N.}, 1)5N{N. 10
v one ) Ve ({N.}> )N {8N.} 4. (10)

(10) KB HERL, B
RPUNL D) o (4 juters ey 332 (ke - [anatach — 0

Oy neq 7!

=k = Lok =) =k, = e

8 ..
N oNe, }Nc,N P({N.}, 1), (11)

BOAMADRARADX, MF L TEHRORITX

OP({N.}, t) — 1 S ) 3
AUl 77— — \ dky- -\ dk,8Ncy +« <8Ney,  ———v e
£y Enzs ki k0N, - 8Ney,  8Ne,

.. 5Nrkﬂ_

x {[diath — -+ -8Cks — X(=1)[q + (—Z 2

_;_ % Ac,, ac, ac,,, )(é Nc,)} S 5djw(c,~, ci» e)[8Ck — 1)

= 8k — -+ [8Cks — 1) = 8Cks — )W, } AN, 0. (12)

R SR AL R BE LR (R AT B R B R R T R, U R P X R AR 78 38 — TR 88 — 33,
HazmEarmx, AR, 1DREH

OP({N.}s ¢) _ _S d { — .9 (sN
ot N, L1 Tac, (éeer)

-+ de[w(ci’ Cis Ck)Nc,‘Nr - w(ck’ Cis ci)chIVci-l} P({Nc}, t)

gddeISNc,{ oN,, VN { s(k—1)
) ) o a) . ]
X | g+ (| —2 — L 4 Acy 9 ) (e,
[qk < Oc, Oc; ‘& Oc, Oc (ck k)

-+ de[w(c;, Cis ck)NﬁN,,. -+ w(ck, Ci» Ci)N‘kN‘i]

X (8(k — 1) — 8(k — )] }P({Nc}, 0. (13)

XEREAFT AN Fokker-Plank BT, BRERIIIEBHMRIEAAE TETER
FRADBE L R.
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oL RAH A SR

FriBMHERM I FEG R, RENRBRAREBRUIENS HFEER c WEE
SYTERER N(2, o) BERRIZS (LIS 12, SRl BB AR 7 35V, ST B (12) AR
(13)RKE N(s, o) M EFTIRENMO RO TBRAT XPZTHE

aNgz, c) g(ts ¢) — o [é(2, c)N(2, )]
v ac

+ [ ditaCen ¢y NG, eING <)

""00(6‘: Cjs Ci)N(t’ C) N(’a "i)] -+ F(Nn ’)s (14)
R RIHE R L
<F(Nw t)>=0a (15)

(F(Nop> YF(Nop» )Y = 8(t — £)8(k — l)ach{ o(ts )

o) 8 o 8
+<—— ~2 +a -———) (¢, c )N,
Oc, Oc, “x Ocy Ocy LeCas cONCss )]

+ Sa’i[w(tn €is €k>N(3’ ¢ IN(25 ¢;) + w(cys ¢;5 cIN(25 ¢ )N(25 ;)]

x [8Ck — ) — 8k — D1}, (16)

(15)RF(16)RIE R RN RIUE =5 2 1Y, BB ENF, HARR KR 6
2 @itk

QAR WEE IO MR BREN MR AR B =85 R CE L E—T0.
KROEBEZID, &HELEZI0 UEBTEABMSH AN SRS IRX=4
FREERR(GBHEEI), W, EESEMRAAREMILEIHEWMAE.

iz, BTEEBRERASDET5ENEILER, RTRPRIATERR
F(N, £) 56, L85 B> A X EFIERPFIERREE 95 o)y KREE ¢(1, o), AHIL
K w(c, cjs ¢;) ROMRB N(z, o) TERHEHIEER. N THEITE (1B REHHE
7 BATRE R R R KE R A H LR RS 7 R B

q(z, ¢) = <q(t, ¢)) + Aq(z, ¢), 17)

é(2, ¢) = {e(2s ¢)) + (2,5 ¢), (18)

w(ec, ciy ¢;) = {w(e;s ¢js €)) + Awl(c;s ;5 ¢)s (19)
N(t, ¢) = {N(z, ¢)) + AN(z, ¢), (20)

LR BABE-TRRPHE, IR RE B MIBILERE. B8, XBHEHE
LRFEN A KERSNBRIHERE. ¥ (07)—Q0) KRAQOR, K LHES
REBLIE 2 IT, W :

Q@%;_CDZ = (q(25 )y — —of—’c—[<e(z, )NN(2, €))]
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+ g dil{aCess c;s OYNCEs c)WN(es ¢))
- <w(c’ Cis Ci)><N(ts C)><N(13 "j))]: (21)

OAN(t, ¢) _ Aq(ss ) - -667[(&(:, e))AN(25 ) — (N(2, €))é(25 )]

Ot
+ gdi{[Aw(c;, cis e)XXN(z, ¢ ))(N(2, ¢;)) + {w(c;s ¢j5 €))

X ({N(25 ¢;))AN(25 ¢;) + AN(2, ¢ ){N(25 ¢;)))]
— [Dw(cycjre ){N(2, c))(N(t, ei))+<Cw(e, ¢j5 ¢;))
X ({N(2,¢))AN(25¢;) + AN(2,c)(N(2,¢,)))1} + F({N.Y,2). (22)
1E(22)R e, B £ T ZWRBENLTL HEL FUUNL, ) & F(N., o).
ERELQDRBA H THMBEL RGN TE S RN N2, A&
XEQHO)XER, AR & BBEFHE, AE H IRV RO EH.
QRN ZRAR LR GET B 5 B R R ERE R R s (LR 5 2L
(DR QD REBERIMTFTROMRARGEE AN HES B, RASATEZH
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THE STOCHASTIC FORMULATION OF
MICROCRACKS EVOLUTION

Xine XT1U-8AN

(Institute of Atomic Energy, Academia Sinica)

ABSTRACT

The general problem in various fracture proecesses microcracks or voids evolution
has been investigated by employing non-equilibrium statistical concept and method. The
kinetic equation of microcrack evolution is derived from multivariated master equa-
tion describing the process of microcracks evolution. The way how to conneet miero
mechanism with maero process is indicated. And the inherent properties of distrubution
function of microcracks is discussed.
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<L, KR M, BIERVARE(E FIBE s RO/, MTHI S8 T MG TR A F b s
MEVEIR. X T BRrEdE R, DL R AR R Y.

Z 23T 1(1/2) 1 1(1) Rk IR AR ZE AR B B A0 R, DIER . &
PRAM—RRHATET NGR—ORRE—Z#&R T EE. BT 1) NiEE,
BAVRBUSEH AT./J = 1.33 Br Ry padé SERNRIHEL BImEM (5, S13R,. IR
[4, 4] &R,

% 2
s KrJit 0/l ASlk | Ay rt rT Jxt Jx- etk e[k
12 | 1.74 | 0.44 | 0.25 | 0.92 | 0.68 | 0.90 | 0.063 0.027 0.30 1.10
1 1.33 0.57 0.43 0.91 0.56 0.85 _ 0.061 0.031 0.77 0.90

K2 HPWER 0= T.AS = AU, XY m'/], m A BREMREE, EAHE
RS HYT m= 1.

FEXER T RRATHIERA T fec b 1(1/2) RESHEEAR SHAAERN T.(H) X H
FUBNERTE H = 0 5 T. A— B KE, AENEESBETUEE (DB T.(H) &k
H =0 SHaHAE.

XEk[4—6] 53 3IH 1(1) MBERT =504 €, He-He' BEMW, Zuis FSKA.
ERBER (D) REAHTEH—X bing KR, HRBEHEREE (1) RWTH, A
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2sias Tsipshy BA. _ERE IO IR HEE NS MRBEE B — 5. W LLKT E, X
KHR sing K7 BZBRITEREERES.

i) X

REANRE AF

REBASHELIESEROBEESREY REAM/L M ANEARRELESWERAY. EeZEALT
ESN,HBE i AEKEE o A S5Z2HENES, & M52 ERaShEEAAN. BAXE i MERESEN
a; + b NEAHMRNRYABEREIN, TEZREANEELEE/GERMBEAHER. ARKGRE A8
WeRFL, WESNESEHHEYN +1—+1 BELSLFTLRA 00, —1—0, 0—~1, —1——1 {UFEE. A
@ivs @izs a3 M1 aiy SYRIR TR T XAMELROEE, BRHA

aiv ¥ @i aiy + a;y = a;, (A.D)
MR +1——1 R ELFRFTLIRY 0—0, =10, 0—+1, —1—+1 WHER. A bis biz, bix M by 5351
FAENTXOMELROKE, 0F
biy + biz + biy + biy = b;. (A.2)
wmE i ABREA L W LEEWEEORNNEE+TIRRKR -1, -1 ;K +1, 0 Rgh, a0 M b, HMERN MK
WERAERMIER.
#HT

n:t 0 at
2 aj3 = ;”i:ﬁ];bx'}: Z bias

FEBATHE ENES,  THEANBNELAN AE BIREKA
"u — aj; biy .
;(—2—— - ai3 + —2—' + bis )]r (A-3)
n, Pt EEXRZFHEREX.
HERERSNABYE i MEEEF 41— M EZHERESN 8-5 M52 HERNENSEREANE. AL
AL X EAMRE N E ERE AR B 5%  MEERAENRBOBREETEL, XMEANER AF BWIEKA

#0 at
2 [(8 —5D] —(4—ad]]+ 2 2[(8 — &:)J — (4 — a)]]. (A
FERM T Lo BImshg Ha 1 Hp &, BE R RMAER EET h iR LA
Hy(n% + 2n3) ~ Hﬁ(ﬂi + 2nt), (A.5)

nf, ng, n Kl oX HEEXHEXT .
XHE s QiR by - FRENBEXATETHIERNKIL:

n0 n? n® »0
2 i, = Z iy = 2 b, = Z biy =0, (A.6)
imi i=1 i=1 i=1
nt nt 2t »t
z @, = Z 4= > by = >0 bis =0, (A7)

Bk AE 2% (A3), (A9 T (AS5) Rz H, AR EE (A1), (A.2), (A.6) M (A7) AntH

n0

+

»

AE = 4n°] + 8n%] + Z““—;—b-‘-‘1+ 227 (ain = bia)]
il

i=1
ax

+ 230ty = 5] + Hu(n% + 207) — Hy(nl + 2n%)

=4n%] + 8nt] 4 5,] + 26,] + 46,] + H.(n} + 2n3)
- Hp(’lo_ + Zﬂi).
8o, 6, M &, B IMIECIHAH,
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STATISTICAL THEORY OF I(1) MODEL ANTIFERROMAGNE-
TISM ON A FACE CENTERED CUBIC LATTICE WITH
NEAREST-NEIGHBOR INTERACTION —A
SERIES EXPANSION METHOD

XU WEN-LANY L1 Yin-vuan (Y. Y. L)

(Institute of Physics, Academia Sinica)

ABSTRACT

The antiferromagnetism of Ising spin I(1) with the nearest neighbor interaction —J
on fee has been treated by the method of series expansion similar to [1]. The free
energy function for the lower temperature ordered state is written in a series
of exp(—J/kT) and that for the higher temperature disorder state in a series of J/kT.
Using the Padé approximants we have shown clearly that the free energy curves of
the two states cross at 7.=1.33J/k. The transition is one of the first order, the same
conclusion as we obtained for the I(14) model, but 7. of I(1) is lower than that of
I(Y.). The thermodynamic quantities such as the long-range and short-range order
parameter, the internal energy, the entropy, the specific heat as well as the magnetie
susceptibility were caleulated in variation with temperature. They all change abruptly
at T.. We concluded that (1) on fee the Ising spin AM-PM transtion being one of the
first order should be attributed to the close-packing characteristics of this lattice; and
(2) T.(s) decreases as s increases.

1) Graduate student, Peking Graduate School, University of Science and Technology of China.
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HO B /N TE 23 BRI G U R H A 4 2 g T 45 B0 e

FEE HEER Brown HRET@ERRT, RISHLIRETROMALRREGE,
AETRRETHBITE, ARBRIOBIA-MREZS ERTSHARBE I XK.

ESW T RBESTYERNREtZE, RINBEER: BRRIERRSTSHNE
INES A, THEFRVIHRRETARZR D ERESRET, HER—DRELK
Bk, RITAH T ESMAESLETRIHAE.

BEAh, M SCHOZE SR, MY A8 B T TS SR BRI R R BT IR — MG EE R RS
GUT, B E T X P BRI R R AR SR,

=, REEHE B A Brown 2ty

WIBMEEEY, YR EFFRNE AR RN, RE T REREHA T &
AV B 2K E HEER Brown HEDFIN

E= L {% Ci(Va)* + (V8 + (V7 )] + G(u)

A%MSHd-u—MsH,-u}dp (1)

A
uX [CVu—0G/Bu+ M,(H,+ H)]=0 pewp,
uX éu/on=0 pecoLp, (2)
Ah 2,62, C, M,, G(w), H;, H. R p 53 BIRZBEAR T & AR, AR/, #H
B AR REE, R M SRR B, BRESSMNEG R, BAURERY u=1o + )
+ vk RONHARE, #=+F+r =1 it i, MESHRERILEIKRER
= FRE ERBAL AR, 8/0n FRIE 02 LIMER nITMITKES, MALKEA®
AR B SE 43 A R ERAE R MR Brown J5RERVTRERE.
AT ERETORNRSRR Q) KWL RAFEFHORTSHEBRHER HR, 5]
ARRE L H '
r=p/R, 3
R RS EREALENERRA.,
¥aZhi (3) RN 2 R o HFIEAD R 0D, HRFFERK B RARLEM X
WA RE, @ 1 0 (EMMAER, WD oD HRFFEE. 5% 0/0r R u(Rr) %
SHNCA VR a=«(r) F. WIHESIATIINLE:

E G M, N
=, ¢g=",h= H;,, H= H, 4
cr’ ¥ ¢ c ¢ c )

FIRAGRR, TR BIE B R
F= SD{% ((Va)* + (VB + (VT ] + S[g(u) —.;_1, cu—H- u]}d, )

f
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uX [Viu— S(8g/6u—h—H)] =0 reD,
uX du/dn =0 redD, (6)
KA
S = R?, (7)
ARHEUERA VBN a B ETH h= R[] REXRXHFREE#() R sE:

hlu] = M; {S —-L,—TLV' - a(r)dr — é r—r u(r) - da'}. (8)

¢ Un|r —r|® op |’ — r|3
BT &= 1, # Brown FREPRAWNMIFBESERME MO, BBy » 5 08, &
el =gx8HE (6) MR _FEREH R
[V2r — S(8g/dr — hy —H))u — v[Vu — S(8g/0% —h —H)l =0 reD,
6u/8n =0 readD, (9
K

#=oi+ B, k=hdi+ hj,
v?=1—4*, H=Hi+ H,j, (10)
EFE(OH, BFEGCR MR, HiFsH RS IS].
GHF(e)s (9) X, EX MNEBRMNAERV.EERISHE HEERAXAN Brown
T,
AT RATHE. R THE
1) Sk R BA 7 BB B HE R DT & R BB B 1A s R SR TH B B & [ SR AR 5
HREDISN, BA VR #E— P i
2) B ERERMEEARENEEMRRAT YRS ARENRHER =&
AT S KR FERVE A R0 B ek 12 RBIERST 23
3) HRJLVAAR R FSEA = #9515 D A ORI HERE X AR E A 3 & 0 S A B
e

g(u) = k(d + 6°) + k(o' + o8 + §*), (11)
RPFEM AR L ESEBERAREERKE K WRATITE L,
4) 2ky+ np —n, >0, (12)
K
nr = N:M2/C, n; = N,M?/C, (13)
i N Rl Nz 4 B2 2 AT T gk ik Fe e X AR s I noB R R .
# 1
il [ S k, ks
L] K/C 0
H B K,/C -K,/C

WEAM R 1 2, 76 #05A AR e 1R) R (R0 38 B R) D Hh, SN B A LS. H = 0,
RATE R LB B AR RE L, XGOS, Tik R BUIE, = #h
WBS#AE a= +k R Brown R, 1 LEFEHOBMAED, REXH MR
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ANEBELTE/M., RNVEFHENE-BERRIER, YREBNT, BEIEEEE
BSOS ABO)hEHERNNY., BR a=k5 a= —k ZFMELEENOR
&, HRGHE

u==~Fk (14)
BT BRSZ R, IR Z N B .

=, Brown FRMMAIHAR

AN R RS BER R AMIRETRRE S AS W Brown HEMEN TSER
(14) REB/NEDEE A S. = R O AR S ERME (F R? 3855). EAXF S
R R BT B SO PIR R B, i

v=4/1—u >0, (15)
Frllbi R A Z 4 R B XA Brown HR(DEAER.
BOADF)XARA(DR, W Brown TR
Vi + S(k[#) — Ta) — T[S, 2] =0 reD,
84/6n=10 re€aD, (16)
A
T = 2k — 1z, (17>
M HIEREEF FIS, -] ATRER:
T[S, 4] = (1 — /1 — @ ){V% + S(h[u] — 2k@)}
+ (VW1 —2 + Sh[a+ (W1 — @ — Dk]}z
+ Sv/1 — @ {A[(1 — /1 — @ k]

+ 2k[0(2a* + £2)i + (o + 26°)j1}. (18)
¥ ERERSBER: .
a=a(r,2), =8, (19)
BAIWE
#(r, 0) =10, S(0) =S, (20)

HOORKRATGTE(L6), Fvma 2 BEMHE, AES1=0, FH Qo) RX,EEZ
— PN ERETEAFIGXEREBHIT=A):
Vi + S(k[#] — Ti#) =0 reD,
Bu/on =10 redD; (21a)

Vi + S(Al#] — T#) = —2{$Cila] — T4)

+ Sc(lz,[zﬂﬁ +

N |-

17[1‘2%])} repD,
8ii/dn =0 re€adD; (21b)
Vi + S(k[#] — T%) = —3{8(k(a] — T#)
+ S(klii] — hli*k) — 2h,[0)d — Ti)
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— 8k (&% + B3] + aVity reD,
Bi/0n =0 reaD; (21c)
Pagas
#=[0a(r, 1)/01])-0> # = [B8u(rs 1)/B1]1=0, " -
$=[dS(2)/dAli=o> S = [85(2)/d3*)1=05" "~ (22)
M52 (2la) A5, A
S [(Va)* + (VB)*ldr
S, = R?= inf D ) (23)
=01 SD #dr + S Ela] - @dr
4k
A= ——TSD @dr + SDZ[E] - udr, (24)
Egjbs Flal - adr <09, A
D
R, =0, 2k —nz=T >0, (25)
HEUTEBEX
T = 2k, —n, <0, (26)

R4, % D AT AT, K HFE(2)F(26) RETAFER, HAIIARTIR

D T35 KRBT .
HRBATE TR R BT B R P By O O R R R A
S=0,

(27)

BEREBAERE(2D)RT,HE (21a) BHA & = const > 0 W, METRE S. BN S, &

B4 B R(ZE R = R.E55):
S, = &/(ny — 2k)s R.= r/s/1z— 2k »
#(r» R) = + (nz — 2k) D/ R* — R4,

=
Dy = V2/8y 5 8= Qb — 1),

Ji(pE)(—ising + jeos¢p) TIHKEE;
. jl(”ng) Siﬂ"](—iSind) + jCOSd)) K
P-‘i(§>‘27i)P5}( 0057195’27§>(”_i5in ¢ + Jcos 4’) KR

Psi(iE, — ¢*6)Psi(cosn, — e*61)(—isin + jcos b)) FREEER.

T F T KRB, K kR, £ 30 TE
dJ(u)/dp =0, di(v)/dv = 0,
[8Psi(2y €202)/ 0t )=y = 0,
[OP.1(it, — e82)/B1])smyr=rmg = 0

(28)

(29

(30)
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HRE p, v, T MOWE—ITEMR, HENEDHAN w184, v, =208, v, =17,(c)
Mo =28(c). FHHES D WEKRE (M EER) e FX L(OF (1) UK
Psi(+5 ) 53 BIR BB — R —MAERIZR Bessel BRBARE—3 (1, 1) BraRek s bR, (&,
7, o)L ARTR, K 6 X5 . BAIEHRILER », ¥ M2 XRFITE 2.

* 2
L35 KEKE B® K R R OB Rk
x = Ecosp x = Esinncosp xr = ei/'g’_:—lsinqcosgb xr = c\/msinqcoszp
y = Esing y = Esinpsing y = eVET = Isinpsing| v = eVE' + lsinzsing
z=7 z = Ecosy) z = e§cosy 7= e§cosy

HGO)R AR, > BB EE T REER"N. ¥ % %—BRTIER:
uy = A,(E)B(n)(—ising + jcos), (32)
k=g

-1

So= xi(g? 5: A‘§(§)Bf(n)P(§, n)d§d11>
x { (7 = 0 [ | 4t(®)BiDo(&, m)atan

— (/[ [ MO BV B 168, matan

— [ BB 1, Dagan (33
Kot A BIn) = @ T
r#f] = hlutk] — hlu.]. (34)
K @, AR L7O)EI @ B o JF # DORR. T |
§ RHKEE;
o8, my = A5t (35)

(& — costy)sing K ME;
(& + cos'y)sing  FRFEIR.
MR &SN 1L, L,/ e+ 1, Ve —1,
D AT EERER, T#] =0, n,=0, #&

[~ LI8k >0 KR
S={ sosp o0 wnamms (36)
SRR B R ET A EC6)R,
SR, KBRS MEER , BT TLR] XU 5, BoR A T SUs 1,
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H5Q
-1

8= ([ axominecs, magan )
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x {7k = 2 | |7 41O BICpCE, myagan
+ k=) [ [ SO BIODVLACO B Ip (81 B}, (350)
S = (|| axcoBiGpe, ndsan )

x { ik + 4xM3/C = n) " [T 41(E)BIGRCE, agan

+ k=) || O BIDTLAXE) B 1p(E, asdn |, (38b)

A
§, <8 <8, (39)
RHIRN TR, ny = 42M2/3C, %
S, = —(081k + 0.17n;) < 0, &= —081k, + 1.552,>0,
RS AR C40)
Sy = —(4.80k + 0.17n7) < 0, §, = —4.80k, + 1.55n;
75 & A,

S, %0 S MEIRE S BIRET &4 (12)F1(26) K.
HYE B RS AR L0, B b E (28)F1(29) AT I: 2 So > 0 I, 53 B 151
R HyE il 2 So << O B, oy BRI R, AOARON. BnsR So X DUREHETH S, W dh (39)X WL
BHXTOEREMTES R 8§ > 008 < 0) B, BUE BT R. AU 0,
HI(36)F1(40 )3 AT A1 FEXS FRAE B T > T 75 B IR SR AR B 2 R AT R, A5 0005
VLT3 & T Rk RO BRI R A1 O 5 AR , 2 1.35 M5 <K, << 2.09M 3 BHAHA R. AR

R RUR PR % A KA
Mkt K i K c
1o g |RESTAS (e M, -6 R, Ry R, R R, R,
WA Cr D st G [l GO | oD | ¢ | @ | b | i
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Co |mmmamfexos| muwi | 5.3 1431 | 2.6 115 115 0o 83 o | oo
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* T NI R A2 RBER . SR R BAGRBQORIT TN, BRI 7.2 (B CRER ET R,
(W8 4.1), R min Filu] = FI(i +j+ &)/VIIREE R, BREN u= (i +j+ BV IEHHEH
RE RN

FEJLMEFERIEE THY R T EESI TR 3. R 3HEIIHT R (LEETHE 1 B)
1 Ro (43 HRTP)RITH S, LI LR,

{EL T & R L 55 R R sk h, 3705 ShaR S 247 TR b B
K B KAER, LiR¥RER, BAREFITTEM— TR SIUMASBRER R
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AR UER IR S5 5L, i RE W B P E R B AR S e TS B, Fril e ey E
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W, Bk fs R EnAE T
L S EANBREL
{578 Brown, 7518
[ne(Ca)? + (8 + naCryle < = Alal - wir, (41)

Rp( YFRRED LINAKRER, v D KER. Brown HIHERILE R Y D XHIREN nr = ny
= 4x=M3/3C B(41)KARFBI.
T X

SD{_;_[(VG')Z + (VB + (Vr )]+ Sl{l("ﬁz - ﬁz)}dr

+ -21- Solna({a)? + (BYD) + np{7)?] BBHK ISt
Filu] = . R k< 0BT & ISR (42)
L}% [(Va)* + (VB + (V7 ) ldr + ‘;—SV['IT( (@) +{p)®)

+ n )] k>0 WEH & REY,
W), (1D DARBE
Filu] < Fla]. (43)
XHE Fla] BRHEATH oW E B,
HAKY (&) = 1 HFT&HE & =1, FFU
min F; [a] < minF, [u] <minFla], (44)

{a?)=1 u?

BEHRAFODRTUS & AT 7> 0, BRIRRAS Brown™ HIBIEGHE
HB, A min Fila] = FLk] RB—ARY R = R, >0,

R, = ’91/\/;; ki =0, 45
{M/'\/”z_zkx /{1<0. ( )
WA

Flk] <minFlu] R<R, (46)
RN ERR R <R, W, k& u=k (S—k) WEHBELTE/NM. LHSHEET
8 R, RUTHBETIT & 3.

2. B EFEREEN
BEdEETESRH
F = [0F[fi+ /1 — #atk]/0t],m0 = 0, | (47a)
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F=[8°F[ + /1 — Pitk]/8£)=
= | ((vay + (v8) + [k — mo) — Blal - allar.  (47b)
B M 2k, — np = 0 B, SHAET 4 2 0, o £ > 0, XS5 R, — oo RAIK R
132 2k — ny < O WX A= | [(n; — 200 + Bl#] - @lar <O W97, By
F>0,
W2k —n, <O B ASOR(fE A>08 %0 BREFEER), FA Q3)RXE
AT RKER

. [ SD[(Va)’+-(V5)ﬂdr
1 (nz — 2k) SDﬁzdr + SDZ[E] - udr
ED[(Va)Z + (VB lar ]

ny — 2k SDW' + L/}[ﬁ] : aer

— min
A>0
(

+ (S, — S)}&D[(nz — 2k )@ + k[u] - uldr. (48)

q Y% R<R K, F>0; 4 R> R, Kf,Bl# =, N F<o0,

HEFRERMNEBRER: R< R KNBBERNEHELTHR/ME; R > R, B EEES
BB HEERER/NME.

ET R=R. <ooltf, RAEEUUTRIX H=H,(H, A& ARBRENR
ERERISTHES, AEIEH: & S > 0(<0), NREEANEBEELT CRET) B/
{&.

3. SEMEE ROEFHREMR SEHBENHBEZIER
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8, BART BRI B B8 So < 0 i, 23 B i0 B RRE R TAR/IME, B R T HEE S A
B AE.

. M REAT A

HE = PO RO GE IR, A7 X FRIE R T AR BT A BA I TR A MFERR MK
NI T RE KRS, 35 2k, — 7z = 0, TURALA—BHRBHHEES, & —nr <2k —ny
< 0,7 RKFIEREERR T R, LIATRE S BB, Y RASLMAFILH R, MR
80 < 0, MBAAE R= R, ARESHEEHIFEHIR MR $H> 0, UE R=R,. &
SEhEE R EOAK SN » T AL AR TR e 2 43 R (28 ) 2R e S Hb A B8 B BB 25,

37 1 T AR B e S AR e S b A O FE B 4
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S0 > 0<> VARSI

8o < 0<=> HIHARE B AR, (49)
W3, LSBT R, B RS R

3> 0=> YRR S R EE AR

§; < 0=> VBRI R AELEN. (59)

H1(36)RIC40) 2D K bk 4 , 2017 25 1 B A AR Bk Rl P 1O W0 60 Ot 2 HE 5 13 T %
] S AU ERIR B R 2 1.35M 2 < K, << 2.09M7 B, ¥08A B 2 R S0,

TEITRE A BRGIRE R BT

1) SRR TROE B K, Tt BV R A € rh B AR e AR B SR AR PR AT I, BRI
BB TR kR BB OANE AR . SR TR~ OS5 % A 4 B T 453 10 £l 2 R
FE 4k ABE R TR,

2) R BT B AR A E T B R 7E = h0 [ M R AL R RO RIRE IR 75 » DR 2 Sk
R ~F RO, KRR At 45 BT SR MO MDA BB R ST AR AL, A BLIE R, 1 Fax
R , B AR SRS W 07 1 5 e I REACTS RO 3 4707 355, 78 B A5 1R R WM TR

REAAEENSRRY Ro= /v, B (12)F1(28) R4

Ry < R.. (Sl)
W R< Ry B, BB H, = —(2k + nr —ny); % Re< RE, H, = —[2k, + &}/R
— ). R, R<R, W H, <0, FLHERERRMELRESHEERe = k.
# R> R, Il H, > 0,804 EHMNOMEE H, b, B EF B RIASE 25695
5335, BRI A LB 0.

. kTEREFHERRT

LR ATE KA BB IR R REXN Ro, WEBAH
Ri<Ro< R, (52)
D R A0 R, 3 BIHIBR R F9—3%F L FPR, 24 &y B/NEF S X — 5% LR+ 43 B, M2 %
Ro USRS HAOMETE. $BIY nz — nr <2k <0 (WD BXKMIR, EHELTKE
=9 Prc]

Ro= R, = R,= ,/A/nz — 2k, 3 (53)
MEXNESKEEY k=0 H,11H
RdJ: Rc= Ra=°°. (54)

BR2% —nz—> 0B R, —> 00, H 2k —n, = 01 R, = oo, HELHLRHBERS
FERHRIT RIS IR E B (T Kied™ R Brown™) FHiE, RIS KB
hs B Ro < oo, EXMMBT,LL R AN Ro 9 ERERAKH.

. L R E B

L MEFHFQDRXREHE, REGRARREE UL AR MR, WERS
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AN RETHHESKROURS(EBS)BRIEHIR, BEAHERANE u= kA
AT ) B 2 H & RO 0 46 BRI 1] RO JST 0 bt BT A SO B R 2B AT BF 9T, R ek b
HEREB%.
2MBERAARBEREZR I/ NORE TSN THHENER/NME, REREX
N T H AR /ME, WIZELEE Zh &M D—4) EHHER T v a = k BUES
ZROEEA). HHIEULSRBERTUEEAF LK g(w) RAHUEMAEUELR
ERFBEFE o, 8, v BOPUKTT ) s il BRFh B & 17 SJedtk 28 89, D 3 w] LR AT ol BE B M BR
(B KEAERREDFEG); fu B AT % B/ MEIZREm (Hx0), EXEEHEN
FHT e Rl 2 RA A 3R TR WM s B A B, AR O Gk 121 h R 1R
B, BiEH
oo HA+ 2k —n,;,2=20,
C:{n,/\/nz—ZI{l——H oy <H+ 2k — ;< 0, %)
WH=0K, BEERXHEREMBAHR. R3IDHTNPROITEEREX M E X THT
.

2 F X W
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BIFURCATION SOLUTIONS OF BROWN’S EQUATION AND
PROBLEM OF FORMATION OF INCIPIENT
MAGNETIC DOMAIN

Lr Bo-zang Pu Fu-creO
(Institute of Physics, Academia Sinica)

ABSTRACT

The problem of formation of incipient magnetic domain in the scheme of Brown’s
equation is one of the typical problems of bifurcation. A scale transformation is intro-
duced, so that the size of a ferromagnetic body appears explicitly as a parameter in the
expressions of free energy and Brown’s equation. We generalize the perturbation
method in bifurcation theory to study the initial bifurcation of Brown’s equation. After
an analysis of the stability of single-domain state and bifurcation solutions, we arrived at
the conclusion that the critical size of incipient domain formation equals to the smallest
positive bifurcation point of size parameter and the process of incipient domain forma-
tion takes place either continuously following the bifurcation solutions starting from
this bifureation point or disecontinuously with a jump at this point. The eriteria for
discriminating the continuity and discontinuity of such a transition were given. In
addition, we also obtained the lower and upper limits of the precise ecritical size of
single-domain, and also its exact value in partteular cases.
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dE 2% tE B F 8 R B il
EEES

(hEEEYRRRF)
1981 4E 4 [ 24 BUkE

" =

AXRAERE AT ELETENIRDEBEUT O ER R TRERE, X TE
5RFSREBTREMBZENX R, FREHT BRI Di~(wpl,/cBLkL) SHERFR
DRERERRETE. -

-, 8 7

HFRE% EFrHIARNE TR ERERRRBURR PR — A EY, XN EE
MNTREEZUTAFRERVEEEXEAFTBAND, BEINL, BTFRER/ESREH
EETFROEEBEERFSIR. (F—F BT 8, AMTRLEEP TERRN BV
RERE, FIRARSIRPNHEERAREEMS B TR ERERRIE, |
BHE 1978 LR, HTINREINYIH G SRERENREERZEY, RANERE
PSRBT A e XM B S EIBAS., H AN BRI RA RSB FRER
HSHFAREENLE],  Rosenbluth B E IR AR R BB B XA (A&, R
R T RAN S MRS RERE B ENEYNERRIER,. RIL Drake %
NEPT, B RARR DS, A aEEN R R FREREFH—F
HLEL, ABIIERTEE, XFAERRE R AE T SEARRE AR E % R0 BUR £ 10
Rz—0, EREHHENBE IS A FE; BREEBEE RN BBYIRR =40
BRBERNANXFEOLE X RRE, IELTEREREARELEGR, KRfidEERNS
REFLEEREARRRA; INNNEREHA—EERFENTI#Y. AEXME
FRA BT REERE U .

RFREBESH D EHIANRFRERESZRNXATLEL U T
HIt KR, BB FRANERAMITERR, Ek%ay E, BREEEH
1% By hRL FRIBREIRE RN vp = (cE1/Bo). RTHEHREIGPIBEN ITEREK », =
(82)7, WREITESRNA 67 ~ (cEL/Bw.) = (¢E./Bo)st, BEHAITESHATI
A DL~ (6r)7/(81) ~ (cEL/Bo)s:, T LLRBH T 2R g —RIERIBIAEY T
= RAFE XN o B — AR TFEE AR K ENKIE, Bl 6t ~ (Bo/kiEic), fRA
VSRR

Dy ~ (cEi/Boks). (L.1)
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WRE QOREENATHRESEOBRINTUER, EX TR TS T4 HAR
RIBCRE, HRBIR TR BARSIARMER E. A8 U R@ggmn. BInRie £,
FRIR S B R T B R T R R BRI B2, 8 EL— (Bo/c), BRRIIEPA
HEH, BTHRFHIETOREEERARSBETFRETFORET SANEHER
ERER, X BR(LDREE B FERE RGP SRS
Dy~ (B/Bo)(v/ky). (1.2)

SHER D3 BB RBIERD, T, ~ 1keV, ki~ (1—10)em™, (B/Bs) ~ 107*—107",
FRBEIR Do~ 10fem?/s; EEXRR EHMNEINRBRAREG. 1. <T. FEET
HlmtE Y BARL B TFRAEHEESA, IRETHRET BRABCREI ERF LR
BREBRMERABES, PREFEETRESHRAURRMRE, XHBNYERAA
RIVERTEMRBTRERE SR RI RE TS aE 850 % N 9 A E 2
1.

H—HE %M DL BB, MNARERENE I, ~ k1D K L7 10°—10°
Hz ZEAEE. M—BAEFL DR LR F-EFRRERERE v, ~ 10°Hz, X
MERZTUERR R EREBHAROMRY, NERLTEREX A EREX >
B> T i MR I, KYBRKUEZIEENBE, HhBETERL, &
XEE Ty > v BIEDL, FHICRAREERNEEE, BTAHXESNORERERE, &
X BB M AR R A S R ERAN, KRR S AR (8] d FrigdE Lk
NEOERARZL.

=, FRERBH T E

TR REBROIE 0 ~ o* /AR FOEERE, SREKEATSR TR
BB ST A S R — MR IFRE M, 20 T BREB ) R EE S, X B
S H AR RIES, REBEHQ/ BB E s,

FEEREM T Ex s B &, 5 F SR RO EEE S By b FiisRH0 Bracos 5
BIE (1/B0) B TAE%

{8, + v (V+ qE8,) + pd.}f = 0, (2.1)
Hip 8,=0/6t, 8, = 8/0e, 6 = (ms?/2),
v =vy + Up, (2.2)

K v, RSB LRESEE. vy = vib b= By/|B,l. v-qé‘ REBHR TFE
Bk BT EOTh, T 2 AK e SRR, BT B L F R AR riE, HOR
Bro = 8/Bpe HXHITRHIL,
AR S R SO E(1/ Bo) SE T OB RS i D R TR JES A mi ek
F) ol e SR RO B B 0ERS , IR S S O B, MR, ER IURA RS RR T, BT
LR LT RFEIGZIN, BE R T IR 58 S 7 3% B o 2 B s B 2%
0. EEE
vp = (1/mQ)by X [poV By + meyby - Why — gE — (g/c)(vs x B)1, (2.3)

AL
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BRI FEESREESNAREIH A LZE -0, XN HFENTER ¢ B%
B, SFRARG RN, mR@ERETING BREATERN (X4 B #EREN #i4%), U
MK EEREA dF = —p - dB, HTEETERNOEHEER, p = —pb., HiZhA:
p=dF/dt = pby - (dB/dt) = pby - B, 7£ (1/Bo) M F> u = (me/2B) ~ (mol/
2By) = po, WAH
p=u(B - b). (24)

FH i (2.1)—(2.4):B12% (1/Bo) R B s 5 .

THEAHA (1/B) BAFBEREBD N T BOEESR. ﬁﬁ%ﬁﬁ Bracos 524

{8;+v- -V + (q/m)E 8+ (g/me)(v X B) -

+ (g/me)(v X By) - 8}f =0, (25)
XA (65 no> s 0) ¥R F, % (1/By) B+ b
At ¢ RPH, BB MUAERE RO 1 TR, o |
RAS M2 BB &, Y

(g/m)E - 8 = g(v - E)0. + (q/Bo)(vs - ED,,
“+ (q/muJ_)E - (cospty + sinpmny)8y, (2.6)
(q/me)(w x B) - 0 = (g/mc)B
» {(movyv1/Bo)(sinpmy — cospTy)d,,
+ [(vy/v)(cosdpny + sindpTy) — by18,:}, (2.7)
(g/me)(v X By) « @ = —048,, (2.8)

XE 0= (qBo/mc) Ao FAERY Bo b IR BEI A1
T po F1 ¢ B Bo R 70, mp ISR RIH X, N
V =V + (Vuo)d,, + (V)4 (2.9)
Hrh v = (8/0r),,4. BSHIEHA:
Vius = (—1/Bo){mvyv.(cospng + sin ) * Voo + 1oV Bo}s (2.10)
Vé = ng - Vo + (vy/v1)(cospby « Vo — singby - V), (2.11)

KF (1/Bo) SEMG, (2.5)R P ESFWRTEIES (1/Q0) B—RE, B f=1+
+ - AEH (1/Q) WESE,—HE- -5, BEITEEN

004f® = 0, (2.12)
(8, +v-V+ (g/m)E - 8)+ (g/mc)(w X B) - 8}™
= 0,0,f™*P, (2.13)
(” =0,1, 2:"'). Ey(2'13)3£q] n=0, #ﬁ¢m$ﬁagn
#> = =" agt, (2.14)
B E]
(8; + vaVy + qusE 8 = 0, (2.15)

ZREHIO5 m X, B2 =0 K(2.13)x & BARE R BE
f® = 07, (sinpny — cosdpty) + (V' + qE )Y + C, (2.16)
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XECRERDE. & :
f® = (@) + @, (217}
#%ﬁg BRAQI)X T » = 1 HHR, I ¢ FHERIFE <f(n> Fridi R BT B4
8, + v4 Vi + quiE 18)FP) ’
+ {0, +v-V+ (¢/m)E-0)+ (q/”w)(v X B) -0}y =0, (2.18)
SEHAXENRYEHBIES
B+ 04V + qu,,E,,@ Xf®) + (vp "|" vmi) (V' + an I
+ m(B - B)of =0, (2.19)
Hrh op BIG(2.3)RFTRS T o :
vor = (poc/q)ba - (V X by)by, (2.20)
B B MBI 5 BT IR EEE,
TE—n N FIAQ2A5)RE () = <f(°)> + (P ENEH C.HD-CHR, R
o H Up b NAEAH vp _’DD + vpy,
K HWRFE 6,(- ')&N%ﬁiﬁgﬁﬁéﬁﬁﬁﬁ’fzp\]ﬁﬁ.

=. %’al"—l’r— ‘%%@fih—ﬁlﬁ

B4 i BRI i E A &ﬁ%wﬁﬁﬁ@¢&%@m%m%%ﬁﬁmﬁﬁﬁ
SEARBLBLO R 2
' B, = Bo[z + (x/L)w). - (3.1,
1 (x/L) B9—BE T, b~ 2o+ (x/L)yo. XIS B RBLE EHE RS EM T
2% T B PR BB AT IR SR vps ~ (uoe/qL.) ~ (p/L)vi. BIER XHHE
B S2TRL TR ) R MO R L 0 AR 0TS G SO SRR 28 0
—-—qu—-(A/c), B=vV X A,
XE G FE MRS, ~ R HEE,

HHEIE AT A, NI RGEBNETFEHH FEEOR, X K S
TR, BT R TS R AR A E S e AR, B TR RS
@mﬁﬁwemwwo, XE oy RWHRE, Tik CR R HHR OB EE LRTRR

% ev(B/By), KE o, RFBTHORGEE. WKL SHTFRKE, (B/B)RE— MR/
B, Bt To> T BHESHE ¢ - ﬁ~oﬁ,m@ﬁ%m%mfai¢wmi=
A.by, ﬁ%r%%ﬂ@i%ﬁE-%AﬂdhﬁhH%hb@KmEﬁ%ED

vp — (v4/Bo)(VAy X by). ) e (32)

R R £ BB E, EHER N s SR, BB ARG EE. Rt
Ry, X B~ v, x by, WEEREHHAH. B B b=0, HitEHRs
T ch i, R B W OB A T AR :
{0, + v4Vu + (vu/B)(VAy X by) -V + (‘/m")jllafl}f = 0. (3.3)

~ 4 - :
VZA” = -%G-S dV”U];f, ‘ (3.4)
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B IR OUA DU 46 50 75 BEBK fo 4

fo==1/§f%7nemp<—-zgg;>. (35)
EHREE (8, + vy Vidfo= 0, XK by— 2z, TE(BIDREN
{8, + v4Vy + (vi/B)(VAy X z) - V + (‘/"15)‘3”6”}7
= —(v4/B)(VAy X 20) * Vfg — (f/mc)/fi//aﬂfo. (3.6)
EMFIM IS VA X 20= B, FLSHHRNEY TR FE0s RS B iz, A
SCATRHORE T {025 s i (1 « FIARIREEE AT 1R ELRS L, B Vo = —(x/L)fe. T
FGORWERMELTERM (3.4) RAHE T EIRGEERN

47162 7 * -1 —
=14 (0 — ] g doyifo@ — kuwy)™ = 0, (3.7)

K wf = (T'ek,/eBoL,) B4 FRIBEHRE, G.DRBHMSBE o MZEREN
IRE SRR, T RN S BT H 37)REBRILM: B ZRMKE,
KT RESD,(3.7) K EEB N BRAEETM, X8

wi(k) = -;- {0l + O}, (38

Kb 0=V 2v.clklky/wpe), wp, D T THITR, X RIHIL MK 2

By V@ ef 3.9)
ya(k) = - 8m( ¢w32+gz). (3.9)

X ETRAE M T (3.8) RAHMTWAN LMY £ < 0 ARARREN; T EMRE
533, AR I MR W RS AT , T T U B 20 32 R RRE IR AR R AR 3 SR 1T

ko OFEEXR TR ML RLERN., MREGDRTE £y =0, NEHOREATR
ER: ‘

252 \—-1
w0=w§f<l + ‘f ) ) (3.10)
Wy,

REWE R BRE, B T -FRAEIRS Bk UL, I n0BCR B B B XL T SRR
FEEE, AR ko = 0, BRARIXFRILIRALHINY &, R RE M L BIEE.

W, BTEELFFREERXR

WSS P Aia e, & T aimtE MR IR I, AR IR R T RSB I
RERAERMAETTR, A0 EEN T -—MNE2ERAER—HETEE
., ZTERNERRAET: (DEARTERRR LERN-ARNERLER. #%
ERCHIEHREZLWEZMLN. (2) BRDSHEEIBAETBHMETERTE.
13 BB R E T AR I RS M BB R TEFE RE TR ER ¥ 2 ik iig
MREEBAE. G)CIRIE T B B 7R MR B t J 0 ST Ao A B < 40,

U TR T REB RN BT ENEATEGDMGORERR L SEBEMN T
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Bnacos-Poisson J5 #2443 2800, B L T DA B SR {E AR R IR RO T ERAL IR T B TREER
Bk, EEEHERZE. RO HRREN

fo = GiLo(Wfady + D GiL (ks k) Ay fo-s, + iGiTafrs (4.1)
ki
Arp
Gk = (w — }([/V” + iI‘,()", (4.2)
io(l{) = (e/Tc)(w — 0®)vy, (4.3)
t(/{a k) = —(ewr/mc)d; — i(k X ki) - zi(vy/Bo). (4.4)

EU R EPRIA TR SO, HEERER, RITB 2GR EEREN R RBRED
BROELIES ~MARETIEE /. SRELLS ~NAREN EETOMERERK. £
BRL101HRY oy FRIRAN 4, RFRPE AL BE- N FREEERTA, By (GO BEHS
B & THASEA (4.3 M. DRWER LR EFRRCE (101 £MEE, BTEE
FIZE AR, v BB AERU RN M EENEE R B eEE, HRICE [10]
By,

fr = £ + T (4.5)
XKHE O RERZIDHRBMAAET IR, TSN fO = o wdss M F MRE R OHF
REHAEX TG, 18045 RERAZREEE, HIEATHHBYERBMGREE
AT S

oy = —%S dvyvy ot s, (4.6)
3 B FER M BBR RN
1+ j—zgg dvyvy oty =0, . 4.7)
oy Al B RTRA

oy = @/4- g-l- oo (4.8

T AR T 2 A 4 H R e TR 5 ¢ 04

-ily = C:l 4 e e k4-9)

TENRIFEREGBRRRNRE., HEER o WEEEEM, XHE (4.7)R

X3 va B9 B0/ TR B — TR (koo /TOBRB| ZHITEL, FERTREFHT « X
HEE, TRBHIENMNBEBRRN

@ = -1—{ wy -J:‘/ wy — ﬂ—zr—i} (4.10)

2
2 Wy
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X
(kuve/Ty z=—§—. (4.11)
(4.10) R E T RERESR R LR
wp07
Tk"<“~ 26}(_1_‘ (4.12)

M4 DRGHT T Mk ZRAWX R, XEYTEMBEHAE. ENTEHEIEH
B Ty~ kiDL (L(5.2)50), M4 1DF(412)RRET ke BORFETBRAT BARK. X
it

Dy ~ —2Te (4.13)
CBgLnkﬁ_

B EDE FARAEEE. By~ 10°Gs, T.~ 1lkeV, ki~ 10ecm™', L, > l0cm, n ~
L0%em ™3 51T Dy~ 10%em?/s, MILBAHNEBERERT S, XEFEENTST 0 ~
107%em™!, ERIT—HHNIRIANXRENE LEHEAN.

. Fk %y MapkoB 3If i

BT BT B IOBGRIS L TR AN, AT DRI G R RS B R s RIS G

X T ERIFTIEA Dupree T #5 e ERS B OB SL ALY, FESCHR (131 B T Gauss
AR R T4 R SR T R 5 AR, B AE AR Mapko SEI T RIS %

(8, 4+ v4Vy — VIDYVL)G =0, (5.1)
%4 B O L MR R

Gy = (w0 — kyvy + 'V nd D (5.2)
B B BT, R B RSB B TR B M R R0 Ty = RADYRL. E R TRENSE
IFENE Ty~ kD, EG.DR B DY & X 4™

D = e L (" ae (B (e, DE(r( = )5 £ =), (5.3)

W v PIEEHHICY P = =1, o = = — 1 Hrhor(c — o) RER
FEMES R LHE, ERBRREEBENERAY, M- FRMERE RN, B
AR E%HRIG E= (0a/c)(VAs X bo), (- YREFRLFH, FMAMERNEHRSE,

S: de{E?(ry )E(r(t — 1), t — 7))

= (Vll/f)zj:,dfjdkldlfz(ikl X zo)” (ikg X Zo)d

X expl —iwt; + ik » r —iwy(r — )] - <Ak1AkIe""Z"("”>, (5.4)
K& ), RA Hosukos A", 5]

(A Ap,e™7077) = Sdk<Ak,Ak><-§_ Ak,e'*z"<‘-')>
1 2 6Ak

= (Aydy, ) (eherom)
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-+ Sd’(<Ak,Ak>< Ay b=k, —6—1(2—& r(: — r)>, (5.5)

GSRBLET EZTRET 4, BRI, S5 5B A S BRI (8 2) IR,

HEZEHM AR e L, FIA

B 2

(eibT0=)) = gdre'*z"<8(r —r(r — ). (5.6)

KB (6(r — (s — o)) BIOMER FREBAREES, HEMERNKNE (5.1) REIT

(et rt=2) = exp{ikyoa(¢t —v) + ik - r — KIDTR1}. (5.7)
BG4)—G.DRARAG3) R, M AN =58, 333 « Ry ERIEE
uy uvpa | VK ? ‘(k X zo)p(k X zO)U 2
o Rc{r . <B”0) Sdk“’ — Ruvn + (RADTRY |4l } G4

FMAZERRAETEN

L= (2} kKiD. | VAL 59
b <Bo> Z:(w—kllﬂll)z'*' (kiD.L)zk |44 9)

(5.9) RANF R AT iR R SR LR ME R, X ko B R A R

ERRIE ]
_ (v 3B3 \i
D¢=(EQ|AA(1—~€iE€>_ (5.10)
ZRAHEET BORER
|4yl = (knBo/kL) B (B/Bo) = (ku/ky). (5.11)
F Mapkos T {RISK Hi RO fi itk RE S R 4
Ty ~ (vk3/Bo)| 4| ~ (vk1)(B/By). (5.12)

XIS REFE H, F Mapkos JERUSHA0 (5.11) 1 (5.12) K5 HIAEEHE G 8 % RS LK
(41DF412)REEEN N REZE I Ga/k) ~ 107 FHGADRAE (B/Bo)
~ 10 RIERMEERG LS. HARG13)REEH Ty ~ 10°Hz 15(4.13)R 8044
WEERS LA, XFAAREE T UL RS & Bl — MBI EIE,

N BREBESHERR

THEHNRIFLEGEXANENBERE. BIHRERR (47)RMER o FiE
F>(4.8) AP EHE-MEFE R LGS ENBERE, ZUHaRXANTREYT
E(4.7) Rkt n

A= %‘dﬂﬂwck Z L(k, kl)Gk-klf'O(a kl)G'hf‘ﬂ(](OfOIAk‘lz. (6.1
: X

(4



12 1 B R FRMER TERERR 1657

£
iT(ks k) = L(k>k)G iy L(ks> k)| Ay, | (6.2)
filigs)
iTy = Z iT'(ks ko). (6.3)

ky

AT BT AFTSIARNBESN, B{UE¥EBRITE, XRE T, I o FErit
BE v, ﬂiﬁ:% X vy E{Jﬂﬁ‘:{:’%m (w/Tk) E’\J~£&3&M*ﬂ (}(IIV///Tk) 519 g&ﬁﬂd#
FIA(4.11) RAVLE R, KRG R F] A B9 A B3 514

: 1 1 w
ReA = 22 > T(k, - *i,,—~——(—-——‘> 6.4
€ 2k 2; (k> k1) (e0r — i )Tkr—k. Ty Tok (6.4)

2
ImA = -2« > (%, — wf, . 6.5
mA = 2 kZ (ks k) (01 — wif,) T (6.5)

AT EIHEERM I &> &k RHILEE, W(64)RFKH Red — 0, BN FTE& B XAKR
BAEBBIE, T InA — 0(w) (0 — wi)/ kT, X EBR RN B ERK 4 H

% Ckav/T)? ~ 0(1). (6.6)

KEHEREE, o T —RTMA LGS FEOHHOERENE LS EmK
HEMWRBE, XA BRI b T RS K, SN RA R IERE e Bt A
B RETEAESRD RSN, X— AR EE NS RERER, W Fgam
H 0t SR, 0 T RAE R BT 2 Ty W Lory BUTSIR BB LA JRUCES . E 3CRR 15, 16]
HEAERH, X4 Ty %R HHIN (XEEBEANBRREIL) oy BHAERI= 5%
PNBAIMA (4.8)RAH B T A LRI, FUHS HIME FREEL
. TAZESCER [11] R ELEA, X Ty MR BRI, o BIERFELME. A
I R 32 R E) a3 TE AR TR AU A SR IE R RSP IR, (B IX TR I T o FRAERS
HAREFE, FEABHIEH, REROEKLERTESNENES S RERERG TR
THE, R X T LI 3 TS —A B & SRR, X RTINS — N ERY
B 520 B, T AR i P A B £ B UL B 23 T B AN B SRR A Y Sk B

5 e, BRSO R O 53— A O TSR » AR b EAS B B B4 A D BT, BPR Y
ki — O BR—FER DL—> 0, XAMRN TRIBEBEHAAREE(L (4.13)R), X
B4 e e, B O TheR 15— SE T ko ARBR R, T oL T RAERS W ROE S M &y —> 0 IR
FIER, BEIEDL, RS k= 0 I RSB MG E RN KA, AR TAE S L
R, PEEEE ks — 0 BRORRENET G IDRGAIDRM &L, fiAEm (4.13)F
(5.12) KR,

SR8 BTG V8 DL AR Mapkos RIS Do R LR AWM, IR
B 2 R EE T SRR [8 169 vo MM T A EY Ty» B (B/Bo) B FEFIARR, A
SCH R R

(B/Bo) ~ (wp./cki)(pe/ L), (6.7)
MCERI814H (B/Bo) ~ (o./L,). MASIEME FBEBHAXNMETEE D, XL, X



1658 ] il 2 Eid 30 %

SRR OB ARAERET BAYCEREN; KL AFIEE B RN R R
BeE, XEFEY K FERKERANE. HEFBRI RIS HEER TR EvER
g W R AR T DU RSB RO TR R, X8 53 3R,

2 *F X M

. T. Gladd, J. F. Drake, C. L. Chang, C. 8. Liu, Phys. Fluids, 23(1980), 1183.

1] N. T

[21 H. P.Furth, Nucl. Fusion, 15(1975), 487.

[8] W.M. Tang, Nucl. Fusion, 18(1978), 1089.

[4] D.W. Ross, S. M. Mahajan, Phys. Rev. Lett., 46(1978), 324.

[5] C.L. Chang, J. F. Drake, N. T. Gladd, C. § Liu, Phys. Fluids, 23(1980), 1998.
[6] A. B. Rechester. M. N, Rosenbluth, Phys. Rev. Lett., 40(1978), 38.

[7]1 J. F. Drake, Y. C. Lee, Phys. Fluids, 20(1977), 1341.

[81 J. F. Drake, N. T. Gladd, C. 8. Liu, C. L. Chang, Phys. Rev. Lett., 44(1980), 994.
[9]1 D. A. D’lppolito, Y. C. Lee, J. F. Drake, Phys. Fluids, 23(1980), 771.

[10] =mBE, PEFR, 3001981), 1020.

[11] =R, PE2ER, 30(1981), 1565,

[12] T. H. Dupree, Phys. Fluids, 10(1967), 1049.

[13] =L, YEEEIR, 30(1981), 584,

[14] E. A. Hosuxos, JK3TP, 47(1964), 1919.

[15] J. A. Krommes, Phys. Fluids, 23(1980), 736.

[16] T. H. Dupree, D. T. Tetreault, Phys. Fluids, 21(1978), 425.

NON-LINEAR ELECTRON MAGNETIC-DRIFT WAVES

ZHANG YANG-ZHUNG
(Southwestern Institute of Physics, China)

ABSTRACT

In this paper, the electron magnetic-drift waves have been treated by the renorma-
lization theory in the drift approximation with shear-free magnetic field, and its
relations with the anomalous electron transport on Tokamak’s analyzed. The resultant
diffusion coefficient D, ~ (wp,T/eB,L k% )roughly agrees with the present Tokamak
experiments.
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(57) RPIBRH. BEE#
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% RN
3 = qia)s di=gi(a)s = 1(a), (107)
¥ (103) REE [0, 1] B o T o, Y18
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¢ 94 Bgi
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THE TRANSFORMATION PROPERTIES OF
CONSTRAINED SYSTEM

L1 Zi-piNG
(Department of Physics, Xinjiang Universily)

ABSTRACT

The motion of constrained system may be described in terms of non-independent
state funections. We considered the change of the action integral and constraint equa-
tions under the infinitesimal transformation of the time-space points and state functions
of the constrained system, this leads to the general transformation result. We ob-
tained the general equations for the transformation properties of constrained system
along the trajectory of motion of that system. From these equations, the condition
under which the transformation of constrained system yields conservation law can be
worked out. For some specific transformations of the continuous system, we have found
the equations of transformation properties. In the special cases, the general equations
of transformation properties can be reduced to the results the classical Noether’s theorem,
The application of general results to classical mechanics is discussed in detail and the
Poincare-Cartan invariant is generalized to the constrained system,
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ROTATIONAL STRIATIONS IN CZOCHRALSKI-GROWN
LiNbO, SINGLE CRYSTALS

Mixne Nar-BeN Hong JING-FEN SUN ZHENG-MIN YAaNG YONG-SHUN

(Institute of Solid@ Physics, Nanjing University)

ABSTRACT

We intentionally render the rotational axis of growing crystal to deviate from the
symmetry axis of the temperature field, the temperature fluctuations with sinusoidal
form in meniscus are produced. The one-to-one correspondance between speed of erystal
revolution temperature fluctuations, surface growth striations and interior growth
striations have been demonstrated.



