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Ni(pz).Br, Bt &S00S HHE
HEREIEYIR

BEx AME #tw

(FERFYBER,EHE  416000)
(199 &£ 10 B 7 BIgED)

R ¢#(04) £BEREE—BFHERY Ni(p2).Br, BiLaHRKiE E& ZFS, EPR
SRRESMBBAEETT RENERSFSHE HESRSTREFS BRI
Ni(pz)Br, oXEREFRIFH T RENSBNERER, GWRA N BTRRANESGR
i Do MHER—-FBIFAET.

PACC: 3500; 7125C; 3240; 3520M

1 37

i

%F Ni(pz)X,(X = Cl,Br) BRI EMANZE RIFHERE R BRI,
Reimann 793 HE & EHWOFHTRMA, Ni(p2) X, (X = Cl,Br) Bib&Hrh Ni*t B
FRRGHE U KA E Ci S8 Vermaas EFIF D, A REEENE
MEEEREUNLEY Ni(mpz), X,(X = Cl,Br,1) BRKOLHE BMAE, BABES
ETTERTE VEERELR B ITERRAT U MUESE, WA ZFS R EPR
SEAFNAHARIRBRNS BRLE, T EHES Klaaijsen F9EH—8.
R A Vermaas KPEESEERITE ZFS,EPR S B, A EMBERAE, KBRS
LEAREGNER, RSB RS FERAZR B —HHFE.

AXHA Dy MHRBRHEYN, FPTLATEAE—SHER, XA74 ki
B,x Ni(pz).Br, Rt &HRIRIBOLE A ZFS, EPR 2R RIAHBARERT TS
—MERITESSI, AN Ot i REL 8. 8. 5 —ER. %RT Vermaas
FUBRBOLE SEA ZFS, EPR 2ENITHERG— URFERANESELS , 6. &
HRA L —RRAERA.

2 # %W H
(DY) BT HBRAEHRTRY

* REAEEERANFELHBNIRE.
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H' - H;C(B’C) + H;o(c) + H(’)‘(Dg) + H;"‘j(a’b)

+ 2¢ 28 L;+L;+ 8(L + 2.00235)H, (1)

Hh H(B, C) XraFRMNESHEERE, Ho. () AEE—YHBAHEER

BE, Ho,(D,) A&y O, X% &, Hp,(a,0) AWMERY Dy Wko &, (DHDRE
SHEEBEET Trees BIET,&E—TXNHE FIEINEG PH Zeeman HERE,

Oy REERD,UHNBHABN, *(DH) KRN TAREIHRLRT; OEL

RER G
Bi(6 X 6),B(6 X 6),E.(10 X 10),E,(10 X 10)
A(9 X 9),44 X 4), 2)

#1 Ni(pz),Br; BXF RIS

it W /cm™! WA /cm™
RE— : - e

Bi(D)~(e* '4,) 0 0
E'C1) (' *4,) 5.3867

A1) (1,2 °T) 6927

A (e T, 6983

B;(1) (5,¢ °'T) 7015

E'(2) (¢ ’'T) 7205 7240
B(1) (tye *T)) 7389

A(2) (* 'E) 9539

Bi(2) (1,¢ °T)) 10996 10900
E'(3) (¢ 'TD 11078

E'(4) (5,¢ °’T)) 12004 12000
PHOXTE D) 12144

B(3) (* 'E) 12877

A G T 15703

A1(4) (3¢ °T) 15743

B'(5) (#0,¢ ’T) 15819 15900
Bi(4) (3 °'T) 16046

Bi(3) (¢ °T)) 16134

E'(6) (8¢ ‘T 19405

A(3) (rie 'T) 20274

A,(5) (e ‘4D 23196

Bi(4) (8,¢ 'T,) 13484

E(7) (1 °T) 24019

A(6) (51 °T) 24055

BI(S) (43¢ *T)) 25653

E'(8) (i1 °'TD 25694

4:(4) (¢ °T)) 25810 25800
A7) (42 °T) 25855

Bi(5) (¢ ‘T 25862

* XHBER(HEN cm™):B = 780,C = 3400,D, = 890,L = 355,a = — 75,8 = 6400,5 = 1800,
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FEEhRER R ENEENER, FKETY Racsh 38 B,C, BliE—HERER
¥, UHREYEE D, {1 Du BEEXNREDBE ¢ = (E(V(E)E), &= (T,|V
(BYIT)) B Trees BERM ¢ RISHEA S, B4 mBUXELiE L EORE, hER (2)
RAVBEERE Ni(pz)Br, SLRAH AWRBCER(BE 1),

B A SERREESN IFS & EPR &, BT ASRRE R R,

T z2/C, BRKRARTR, 4,(D,) NEXREER ZEHMEY %

Hy = D[S — (1/3)8'(§' + 1)] + E(S2— $?) + $32.5.H, (3
o x,y,z.

EEL 4(D.) BEDHEBETE He (98K

D HAT (D) E,(1) Bi(1) E,(1)
E.(1) o eD + KE ~imgg,H, —inBg.H, )
By(1) ima g, H D 5, H,
EYy(D) indg.H, —ilpg,H, | [D+hE

W H = 0 &, EREORCE T ER T EM(ORAHE R BIERWEBIERE [ B(D],

e[EL(1)] = e[ E,(1)] = e[ E'(1)). Bil#
e[EL(1)] — e[B:(1)] = e[ E,(1)] — [ 5:.(1)]
= (e — ¢)D+ EE = (f — ¢)D + hE, (5)

FHEGYRMERQORPER 4(D0) S4B RE RS IE 5% 37Tk H
EETHSH (ZFS) 28 D, E (AF 2) 5 Klaaijsen SRIER LWL EITE R
¥H D,E ExERA, .

BESESSHEE |B(1)), | E(1), | EX)) AHHERANKRENER, EFHE
BAENBEE— AN R THRERER (), B M, = L, + 2.00235e(a = z, y,2)
EERBESR |T) ERPERE TIMIT) 5 S.e ESREESE (TG ARG
SR (TS0l IT(s)) ZMWEHE, TSHITE 2 AR
’ g1 — g, = g, — 2.0023 + [(B;(1)| L, |E,(1))/{B;(1s)|S}1 E,(1s"))] ©

gy = g, = 2.0023 + [(ELQDIL,|E,(1))/{E.(1s")| S, | E;, (1)),

FFAORREREQRPESHEA S BANBERTRE 2 f, 425 Klaaijsen

% WR B HIF R R AL A T B ke ¢ E—B(LE 2),

%2 Ni(pz),Br, s ZFS 8RR EPR 58

i & HOE & w® oM E
D(ZFS) 5.41983 5.4(1)
E(ZFS) 0 0.0(2)

£. = £,.(EPR) 2.19082 2.20(3)

gy = 2.(EPR) 2.19082 2.23(3)

2. = £,(EPR) ! 2012579 2.12(3)
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B AR R AL A AR %
X =N, 3 L 08 emp(=e/AT) 7
Z H 0H 37(—¢,/kT) o«

Hr N, GRRMETEE, & HER(ORNNBITE,  YBRBFEEER, THENE
B,
M HJC, $i,80 H, = H, = 0,H, = H, RAEKE (4) Rif, REGHFERE &, =
¢eD — nfg,H,e,= cD,e; = eD + nfg,H, ¥EMNRA(IK, kB
Xy = Nonfgy{exp[—(eD — nfg,H)/RT]
— exp[—(eD + nBg,H)/RT1}/ H{exp{ —(eD — n3g,H)/kT]
+ exp[—(eD + 28g,H)/ kT ] + exp(—eD/RT)}, (®
Rk kS
X, = aN,*fgi[(e — C)YD? + 41°8%g  H*]™?
X [exp(—&3/RT) — exp(—&,/kT )1/ [exp(—e,/RT)
+ exp(—&,/RT) + exp(—¢,/RT)],

Hrh
£, = [(e + c)D + /(e — ¢)D* + 4I*8% H* /2,
g, =¢eD,
&= [(¢e + ¢)D — /(e — ¢ ¥D* + 418%3H? 1/2, (%)

B TR ARER B AR, Brd Ni(pz),Br, B C, BHFEZRI&AS 5 M _E BRI AORE
FHE, LR ENESES
X = (2/3)X, + (1/3)X,", (10)
2% 2 PAEE gvs8.,D HEEEEBHBEBEQORNVESRKEIERKEN ¢,¢,
Ln FEH—HARAGOFODRNPRE X, 1 X, BRAGOR,EEE SC#6]—3
IR LR LR,
MEAZEBA AN ESHOTR, WEEMRGTN e=b=f=—k=1= —m=
n=1,c=0, HHMARAG),(DFEKX, KB X, f X, BRAUOK, LB
¥ = (1/3H)N,8g,{—exp[—(D + g,0H)/kT]
+ exp[—(D — g,8H)/kT1}/{1 + exp[—(D + g,8H)/RT]
+ exp[—(D — g,8H)/ KT} + (4/3)N, g (D* + 4@%g  H* )™
X {exp[(D* + 48 H')*/2kT] — exp [ —(D*?
+ 4@%¢ L H)*[2kT 1}/ {exp(—D/2KT) + exp[—(D?
+ 487 H)V?[2kT] + exp [(D? + 48% HY)V*/2kT 1}, (11)
¥&2FIHM D,gu,e EEREE Nok,6 BRREF)FERAADK, B216E
F S UM IR L ELRBMEZEFSNER, XREBTHES *4,(D,) HTEE
BEROAREERBES, THEBRSH EHURBRER /MY,
FHAXNR M = zH, AREB5CRMI2IVECERE LRMRAFSHOER.
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38& #®

Ni(pz),Br, Bk &WRIRBOEIE . IR R X R BAEE SHERA-4EESR
HEA., XRIZAAWAOE EERRE &, EPEX. oR () Xd =0, M
BH Trees BIE, WRENAFIBE R STRAAE—B. FATHERTR B, ELE,
BOBEE 0e'T, WK e ETFHREMTATHEHRESHEOER., XRATHEAD
BAREZBEASSESSREZMNERTANETR. DRBREEERTHABE
FMEEHERS,Bo X DN MBRRE,

SBERERELRUME DR E, RUIE Du SBENHRELER - RIFAE
.

Mt X

1.14%
Tl SEREAR i Tiu(h) RRIHFR I L MELFTEERGE 7 R

<Bi(DILIE;(1)y = vV 7iB}, (1) E)s(1) — Ey1(1D] 4 iB;,,(1[—Ey (1) + E;e(1)
4+ VI Ey (1)1 + iB,s(1) [(— V3 /2)Ey (1) + V'3 E; (1) + (1/2)E;,(1)]
+ iB3,,(1) [(=1/2)E3,(1) + (1/2)E5 (1) 4 (V' 3/2E;,(1) + (1/2)E;,(1)
= (1/2E5,(1) 4 (V' 3 [2)E} (1)) + iB3,(1I(1/2)Ey (1) + (1/4)Ey (1)
= (V3 /OE5(1) = (1/2)E; (1) — (1/4DE;,(1) — (V'3 /4DE5,(1)]
4 B3,6(1) [(— V3 /2)E, (1) 4 (V'3 /4DE;s(1) + (1/9E55(1) — V2 Ey (1)
+ (V'3 /2)E54(1) = (V3 /9DE; (1) + (1/DEy (1]
B |LEL(1)> = V' 2iB5 ,(DLEL(1) 4 Ex (1)1 + B, (DL —E, (1) — Ex (1)
— VI E, (1D + iB,s(1) [(— V3 /2)E, (1) — ¥V 3 EL (1) — (1/2)E;,(1)]
o+ B3, (1) [(—1/2)E (1) 4 (1/DEs(1) 4 (V'3 /2DE5(1) = (1/2DE (1)
& (1/2DEey(1) = (V'3 /2DE34(1)] + iB;, (DL 2DEL, (1) + (1/DE (1)
= (V3 /DE(1) + (1/2)Exy(1) 4+ (1/DE(1) + (V3 /4E (1)]
+ B (DI(— V3 [2)EL,(1) + (V3 [4)ELs(1) + (1/4)ELs(1) + V' Z EL (1)
— (V3 [2En(1) + (V3 /9EL,(1) = (1/DEL, (1]
CEy(DILEL(1)) = iEy,(1DI(—1/2DEL (1) + (1/2DE;(1) + (V3 /2DEws(1) + (1/2)E% (1)
= (UDE(1) + (V3 /2)E (1] 4 iEy (1L (1/2)E,(1) + (1/4DEs(1)
= (V3 /9ELs(1) = (1/2)Ei(1) = (/E (1) = (V3 /DE; (1]
& iEy (DI DEL (D) + Exe(1) 4 (V3 [DEL,(1)] + iEy(1DI(V 3 /2)EL (1)
= (V3 /DELs(1) = (1/Ees(1) = (V3 [2EL(1) + (V3 /DE,(1) — (1/9E;,,(1)
— (VZE, (1) + ¥V 2iEy (1D E4s(1) — Exyo(1)] 4 iBy (1)L — E (1) + Exe(1)
&+ VI EL (D] + iEy (DI~ V 3/2DE, (1)1 + V3 EL (1) 4+ (1/2)E,(1)]
& iy (1DI=(1/2DEL,(1) 4 (1/2DExs(1) + (V3 /DELs(1) 4 (1/2)EL (1)
= Q/DE(1) 4+ (V3 [2)Ew (1)1 + iE5,(1DI/2EL (1) 4 (1/4ELs(1)
= (V3 /EL,(1)] = (1/2EL (1) = (1/EL, (1) — (V'3 /E (1]
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+ iEy (D (=Y 3 /DEL (1) + (VI /DE(D) + (1/DE (D1 = V2 Ee (1)
4 (V3 /2)E(1) ~ (V3 /4E%,(1) + (1/4)Ex (1]
LYHH TGISATKS) BT
<Bi(1sISLEy(Us”) = iB} (1)L — (1/2)E5,(1) — (1/2)E5,(1)] + iB;(1)I(~1/2)E5 (1)
= (1/2)ES,(1) 4 iB,(1DI(—1/2)ES (1) + (1/2)ES  (1)] + iB, ,(DEY (1) =1
By [SY I EL(ls) = — iB3,,(1)ER (1) + iBy, (1)I(— 1/2)E (1)1 + (1/2)Ew (1)
o+ B (1) (—1/2)Ejs(1) + (1/2)EL,(1)] + B3, (1D~ (1/2)Exs(1) — (1/2DEx (1) = m
CEZ(Is) S Ex(ls) = iE5,(1)I(1/2)Ex,(1) + (1/2DEy(1) + iE5y[(1/2)Eqs(1)]
+ (UDEL D) + iES(—1/2)Eqs(1) + (1/2)E%u(1)] + iE5 (1DEL (1)
4 E (D= (1 2DE (1) ~ (1/2)Eey(1) + iEyy(1DI(— 1/2DEL,(1) — (1/2)EL,(1)
+ Ey (DL = (1/2)Es(1) 4 (1/2DE (D1 =5
3T TUNDISHITI) B TiUs)DISe — S5\ riCls’) BT
(BiIs DS BiCIs) = [B;, (DT + [B;s(DT 4 [BL (DI =¢
CES(I)SPVEy(Us)) = (1/2){LEy (1)1 + [E5 (DT + [E5,(1) 1 + 20E5, (1D
+ [Ey (1) PLEy, (107 + [E5 1 (1)) — 2E5,(1DE) (1) — 2E55(1)Ey (1)
- ZE;,(I)E',,,(I)} = f
CE(IDISPVER(Us ) = (U/2DAER (D + [ELs(1)) + [Ees(1DI 4 20E0 (DT + [Ex(DF
F [Eg(1DD + [Exyo(1DT + 2B ,(DER,(1) + 2E¢s(1DE; (1) + 2B (DE (1)} = ¢
CEy(Is)IS — SV Ey(Us' Y = (1/2){—[E5,(1)1 — [E5, (1)1 — [E55(1)T — [E, (DT
= [E,s(1)1F = [E5, (DT 4 20E5 (1T 4 2E,,(1DEy (1) + 2E5,(1)E5,(1)
— 2B, (1Ey (1) =
BN S = STVELUS Y = (1/2HIE (DT + [Ewa(DT 4 [Ea, (1D = 2[E (DI
4 [EL (DT + (Euy(DT 4 (B3 (DT 4 2E,(10E R (1) + 2E,(1)E,(1)
— 2E,(DE (D} = &
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THEORETICAL RESEARCH ON OPTICAL AND MAGNETIC
PROPERTIES OF Ni(pz)Br, COMPOUND

YAN ZuaN-x1AN Zuov XI1A0-QING Juane GuanG-us
(Department of Physics, Jiskow Usniversity, Jishos 416000)

(Received 7 October 1994)

ApssTrACT

By means of a complete configuration mixing unified crystal field theory for
&*(D%,), the optical spectra and the ground state ZFS, EPR paramenters and the
ground state paramagnetic susceptibility of the Ni(pz),Br; compounds are analysed
and calculated theortically and systematically. All results agree well with the
experimental data, so as to obtaion a complete and reasonable explanation for the
optical and magnetic properties of Ni(pz)Br,, It is shown that the regional surroun-
ding crystal field of Ni** by using D,, symmetry is a very good approximation.

PACC: 3500; 7125C; 3240; 3520M



