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Simple Polynomial Representations of LS-Multiplet Energies
in /1/; Configuration

Akira Narrra
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The simple representations due to the polynomials obeying the recurrence formulae are
found for the LS-multiplet energies caused by the electrostatic Coulomb interaction between
two electrons in the /i/;-configuration, while they have been so far expressed using the 3; and
67 symbols. The calculations of the energies are very much simplified. The expressions of the
polynomials up to k=6 are given, in which k is the order in the expansion of 1/|ri—r:| in terms
As the simple application, the LS-multiplet energies for p?, d* and
It 1s found
that the rule can be obtained by taking into account up to k=4 term for f*, although for p* and

d* the rule can be well described only by k=2 term, and the spin triplet states can be more

of the spherical harmonics.
f? configurations are calculated as a function of L, and the Hund rule is examined.

stabilized by the higher order terms.

KEYWORDS : LS-multiplet energies, //;-configuration, 3; and 6; symbols, Hund rule.

1. IC®IC

FFIcBIF 22 EIED T 2 V¥ — %KM 3k
BWArWArH L, TS AENES L L, Slater I
K BRI EZ W5 4EEY, Van Vieck Tk 5 ~7
FMILVEFIVOHEFEY, Racah ic X 2887 v v v
RO HEY, cfp (coefficients of fractional
parentage) DN, [EEIAZHWS HEYTH 5,
B v v Vi T O HEE cfp @ 2 DD HEN
EELTVWE LS IKEDbNSG, 2L, fMhicown
TbInoo ko3 LW, i, Racah
T K A HEER 3 THEEE T, R EEsEE L s
HTH, 2L OMRE T ORI LLTOS &
HiclEbns.

BEXY 7 v v VB O I KL, Ll BUE S
BULILSZHEHO T x VF—133j & 6jil5%H
wWTERsh3, Zxl3Zz0RRICBT 2 6jil5%
R ZIHATEST CEN T EERHB L.
hicky, zxvF-—bxoLlEATEIEN
"EETH O, FEEFELIEHEILIN D, O

XS PR 40

DHIME, TOZHALREELIETHS.
Z0EREFHT A EICED, LSEEHO T
FOUF — (FPEAESEONK - TERT LN
TE, NI PVETIWEIRTE A &S, £
LG FfRECBIZ2ZIAVF-DZDOEFIVICE
F RS RIIAES B TE s L1t b, &
72, X7 bVEFLVOD " ELEDEAENDILE R
SITITH T ENTE B,

2. LLEBICHITEZLSEEEOIRILFE—
2.1 EROXRR

BIR% 7= (nil) & vo=(nol) %2 5695 2ET%
A5, on RERTE LIANETHTH S, L
TTREFHEOIHDICIOFRE LLEEE VS, 0D
BiE 2B 1F 5 LS ZHEIFD POHPRMEL S 1 7o i BB %L
U (yLSMMy) &35, ni=r.D&XR, LES
DENZBERI L+ S=even D3R O AT D & X 72 D3
KEINE?, M E M, BT ZThLiEs LU R
EYAEEIRL LSO N ThS, 2EFHD 7 —
o YHELER Ho=e*/ri—r.| DHIRHE E(ri72)



— 136 —

ik

HBLHSNhTWT, 3, 6jit5H LU Slater &5y
DETRO L HIckEN 37,

E(nyy)
:<1U (7172LSA4LA/[S> ‘HQ ‘ v (71’)’2LSML]V[S)>

= w (772 Z( fiF'+ G €)
fi= (=)@ +1D QL+

L
a=(—)'QL+1D Q2L+1)

“Goolli ) ®
D Tolnr) Brn=r0LZw=1/2, 1n#ro

EExw=1Ths. F', G'lz& &I Slater I T,
Friz7z —v Vg, G RRBENTH 5.

k
9 r<
R(yi7a; 757 =¢é’ IFva(Vl)sz(M)

><R73(1’1)R74(V2)l’12d1’1722d1”2 (4)

ET 5L F=R0Om; ), G=ROm; 1) TH
ZH6NB, TIT,  FETOEMD2ETHD,
Rydberg [ THAITlE e*=2ThH 5. R, () 11
BTEREBMOEXL Y TDH 5.

2.2 filcxdd B ZEAERR

2 ofilg3jLbjilsoETHEALNTYL S,
g A5 A& 9T, 6j 5 3L
HEHIZEA P G) 2HVWTET I ENTXS, %
DFER, fi bTOZIHATERIT I ENTES., Th
5>DEH M AICEZ, T2 TREKEREZY
ZRY. TNRRATH .

fi=A4:(hl) P(x) )
x= 2 LA D = 4G+ D= 10+ D) ©)
(k+DHH:(%+lﬂx+%k%+lﬂﬂ
—k[fi(Df1) * Py (D
asany = [FEPET 5 yp ®
21+ 1)

B.(D )

TTC21+ 1420 (214120
=0

o7, ZEA PG Gt (D THhRv o5,
(D O£ A TERShTOVS, FIHHEE

e
=

Pix)=1Th3. (2) D6jil53TDTEHE»SH
S EHIE, Ok LTR0KBDT, k<0
DEEP=0LEXRLTVE., kb, (D
Tk=0&LBLEPW=x%215%. (2) ©3jils
OV 0<k<2, TEkHBEOEXDA 130 THK
WwWoT, 8) TWREk=2n&lLi. 22T, LIZLE
L DINEWEHTH 5.

L=L+L%H03&E (6) ODxid
o
LELENTES, &0 3L 1L, OB E
EZAHIENTXSL, 2<k<6lcxd 5 PK) D
BT 75 BIEOE (3 f18% A 1252 72,

2.3 g lix¥gBFTEREKTR

L=LDEE 3) Dgldfilc—&HL, B T
LLAKHBLTOZZICEENS 3 & 650l
Bhpbo g DERIAETHS. &b, L>4L &K
ETHENTXS, £, M 5OWHELS, &
B L—hL<k<L+hL L+L+k=UBED) ® 250D
ZEFFICHET 2 L &2 0 LR 2 AR, £
LT Rk, g bZBHATRST LN TE S,
ZDEHIIfHEE B TR T TIRERL T EE A
Rl e

gk:Bk(lllZ) Qk(L2) (10)
Gt 10 (£ = (%+ 1) %mm) 0.(0%)

_khk(j; C])2 Qk—l(LZ> (11>
— () SHLE . @n+D QL+
Bihk) = (=) o G i 1)
! QI—1—!p
X{(k+q)!!(k*q)!!'(2[*1+k)!!} (12)

22T, L2:L(L+1), i:(ll+lz)/2, q:lzflh hk(l,
P=0—q¢ /KO TH 5. D) & (D &
NZOLEELEDTHD., u FfTEFEBICERSN
TWw3., zc7T, (100 o oy @FfbX an
THRD 5, I
0,1 = (Lrg)!_ f[[L(LH) —t(t—1] (13)
L—q! =i
THAZONE, QD6 5DERN SN X
I, k<qgDEZFQUH=0LERL TS,
72, g=0DE X Q0,(LH=1Thbh, THiF2.27T
WX pox)=11c—% LT3, (12) T .C=n!/
K!(n—0)'] TH 5. (10) 13 k=g ® & X FCH 3),
(18) IT—H LTV 3,

SERKLTAE 2 H



— 137 —

LLBCEICE T 5 LS ZHIFT 2V F — DZIHAFIR

3. PEBICEISZEROIRIF—
PEECBIZ2ZEHROI X LVE-1F () T
L= &?m(if%%m% ZDEE, fk:g,(, Ffr=G*
soT (D &

EG) = 2 SuFY (14)

L35, TR LT B) ZHV, &5tz
JIZEENS Pulx) IR AL 4 152 B
ZHWS, gk, pb db LEEICBST S LS
ZEIAO T X VF— E(D) RS ICRD BT EMT
X5, ThoRBPTOLIICKE. pP"BLOd
EIZOWTIE, Racah IZ & B3F5HRIC—EH LTV 5Y,

(D p*BlE
E(p» :F°+%(6x2+3x—8)172 (15)

(2) d*EiE

EWW)=fiF'+fo F*+ i F (16)
1 A=l P, fim P an
Sl S P =g o Pl

4pP,(x) =6x*+3x—172 (18a)

16 P,(x) =70x"+350x"—1170x"—5310x — 324 (18b)

Q) foEiE

E(fy) =fi F'+ o F*+ fiF' + fi F° (19)
2 2
fo=1, fZZEPz(x), ﬂzmﬂ(}c),
91
ﬁ:mPs(x) (20)
4P,(x) =6x"+3x—288 (21a)

16 P,(x) =T0x"+ 350x>—7050x*— 22950x + 71280
(21b)

32Ps(x) =462x°+8085x°— 12516x* — 743337x°
—92917726x*+7003962x + 17677440  (21¢)

4, T v MEIOEE

CCTRIFHOHBEEH VT PEEICEBT S LS
ZHEIFICOWT 7 v MIZFHNS, (14 D fir 3,
x IKIET 20 x=[LL+1D)—21(+1D]/2 &0 LD
B EZEA D ENTXD, [R5 A - =L L
T fu % L OBAKE L THli = Fig. 11T/R L 72,

XS PR 40

Fig. 1 fu are shown as a function of the total angular
momentum L in [* configurations. (a)f, (b)f: and (¢)f.



— 138 —

ik

NS, 0<L<2, S=0, 1 ThHsZ LALHM
ZBrTnEREoiiwvw, £, L+S=evenTh
rllicbFEELEINERSRV, #E-T, p
BlEIC DWW T, AIgERZEHIHIE'S, P, 'DD3
fHchrsd. fricdds2MlMs, TNIEFPICKHLT
BNEBD 7V FANCE > TWA T ENDbN S, d°
L&l >WCHRER ZEIAWR'S, °P, 'D, °F, 'G
D5ETHY, FHR/NTRRD 7 v MIICE -
TWw3, L, fAEREICSVTRE, '6RINT
H/NTHBEVD 7 v MHNITE > TV,
L2 L, fo 3 L=4.3THvNER bl (3 < Ofifiic
MELTWS, [>T, mRDfi DHRICKD °H
DHEBTIB->T7 v VANZES T EBHFEN S,
FER, Fig. 1(b) IRLC AT T 27571k
NE2REMNT TS, gBEICOVTHEED &
WEZD.

F7, SIROMEIR, 2 v v 3 EIFREEZLEL
TAHHAE SO E b B.

. F&o

L BAEIC BT 5 2&E T2 — v YHEEHIC X
35 LSEZEIEO T 2 VF — 133 & 6] Diljl 5 TH
SNTVWBEH, ZoRoFERIHLTENE S -
LfffHIcR T ZHAZ AN Lz, ThickD 3¢
6j il T DETHEBSAE L B FTENE L b
ntk. LT, CoREHLTHETHERLE
o BRI ARSI, #E-T, df 2 BB
T CHEATEETH 5. T DEBIHATROE LI
ELT, ph dY fPEREICOVTILSZEHED T R
V¥ —ZeiuEaETE L 0K E L CEEL,
7 v MAIERET L, £ ofER, £ EEICS L TR
£ OHTE7 v MIRESHTRD £, 0F A AN S
itk v rAIBREONEZ E, BLXUREY
SEIARESL Bk DIHIC & © ZE(LS 1L A A 2R
T ENbh T,

8 A £ OZEAERT

fi 2 ZHATERT LY OR-AKR 6/ il 5IcBEd 5
kX, THEsGk8) © (A7) KHESVTWV 5,
Z ®31E Racah (REUCBE 9 2ilifbXTh 5208, C
NE6jil5TELIZLDIEHND), p.279, (35¢)
TH5. LIFDOIETIECHR 9) o @bz H <
5.

A.1 6jieBICEAT B#MER
(2) D 6j 5DV TIROBALRAEL O 7>,

e
=

Gt Df o (D)o () {’I;H ‘ f}

- 1 Lch
—(%+1Mx+4k@+1ﬂ[ka

cool (A1)

S IOVICY

CCITC, L b cBEIHEHEORETSZEKT. 6/
SN 6 HMoMmERE A0 L3 5 4 HKE KRS
5EXADOHEI=ZMETH DM, o0 =MFIC
SLTE=AREANMES N bDETE. DR
LEXDREINBTVEZ 6L TOMHIZ0TH 5.
AEHEZ ICOVW Tz 2RATERL D X2k
THW3,

z=vVz(z+1)

7, (AD Of(b) ExFENZTNRD LS ITE
FEINTWAS,

(A.2)

fxw:>%¢wb+1+k)@b+1—m (A.3)
xzéxﬁ—ﬁ—a> (A4
(A.1) DiFH
XHk9), p.279, (35) W3, Thid
ghjllghjl_, s~/ v
{ead}{fbc}—< DYSSICAE)
abt\(cdt\(eft
. {c dg}{efh}{b aj} (A.5)

ThV, s=matbtctdtetftgthtjThbs. C
DOXT, a=b, d=c, e=k, f=1, g=L, h=c, j=b
EBLERDE DI B,

{ch“ch}:(_gSZ(—)(%+l)

kbc)lbc
X{abt}{cct}{klt} (46
ccL)\k1lc)\bbb ’
27T, s=3bh+3c+L+ik+1TH 5. (A6) DOFf

O AEHEDFRESICBT 2 ZAAHELD 5,
k=1 <t <k+t1DEPHTITAFTERWV I E2br 5.
7, TOXT, Fuc 1288 6/l 5 3EE TR
B0 FEHITOWTIR

{ch}: (_)L+b+( i
1bed VQ2b+1) Qc+1) be

THD. HHITHOVWTIE, 6/ iL5 O RFEEF
L<T? Ccoidsohonl %27 17ofE K

(A7

SERKLTAE 2 H



— 139 —

LLBCEICE T 5 LS ZHIFT 2V F — DZIHAFIR

LThoitET 3, =k—1, k k+1I1TXd 2558
BRD L HIT18 5,
Dr=k—10& =

{bbk—l}:(_y k A
1k b 2k—1D Qk+1) bV(2+1)
(A.82)

(Dr=k D & X
bbk) 1 .
{1 kb}_? (=)
Gi)r=k+1 D& =
{bbk+1}_(_)k_l\/—kT_ fi (B)
1k b (2k+1) Ck+3) bW(2+1)
(A.8¢)

(AB) &, ricdTafIxL-T (AT & (A8
AT ERODEHITES.

kk+1) 1
2k+1 bV (©b+1)

(A.8b)

S e rem PACTION MO
—% k(k+1) {i;f}
L U0V RO Bt BN

(A9) XoEEic (A1) 2#B32shnTx5,

A2 6 REICETZSERET

{ch
kbc

}: OlkPk(x) (AIO)

EBLEMHB PG BROEALAREST 5.
(k+1DPei(x) = QCk+1) [x+4i kk+1D1P.G)

7kfk(b)fk(c)Pk*1(x) (All)

ZZ7T, P)oWHEIE PG =1Th 5. (A.10)
D a, 3R THA OGNS,
do

RIFO7e
. (—)rrte
VD et D

(A1) & (A.12) DIFRH
(A.D 1T (A10) ZHVE kX %E1E 5.

a k=1

(A.12a)

(A.12b)

(k+ 1)fk+] (b)fk+1 (C) Qi1 Pient
=2k+1D [er% k(k+1D] ai P

_kfk(b)fk(c) -1 Pi (A.13)

XS IR 240

Z ‘(“, A & Qi1 @ﬁaﬁ&«:%@frfﬁfﬁ
1
OO R

PIRET B E (A13) 13 (A1) &75. (A1D
Ex, b, cEELDTPIZINSITIRIET B3, b,
cETEBEAB LT ToMBEEZ () &
LTW3,

Wiz a, DEMRHIEE Ko 5. i b (A.14) &b

Qi (A.14)

1
G=
| QO (A.15)
2155, Ihnid (Al2a) IWHELWIEBDbR5B.

(A10) Tk=0&BWVWT6j il 5 DEAESHLTD D
MmoRD B E

- Leb - (—)rrete
2P () = {0 bc}* i = (A16)

ERs, 22T, P& oW)ifiEE PG =1 10:#ES
EadfiE LT (A12b) 2855,

A3 [ DBEXRTR
2) 0 £Gk=2n) &, (A10) DXSiC 6/

fon=As,(hL) Py, (x) (A.1T)

DL P G) TETIENTXS, 220, RKG)
W B3k (A1) Th=1h, ¢c=L&LTWL3,
Z T, (2) & (A.10) /\7)‘)9142;1([1]2[/) =g

Ao, (hbL) = (—)*Q2L+1) 2L+1)

><<l1 11 21’1) (12 12 2n>
000/ 0 0/
DEIICHEZoNB, L, LAELELDNSD
HEITNE, n>1, ODEXRILEFOEETLD

A (LBL) =0 TH 5. XHL9) (p.274, (23b)) &b
(A.18) D353

(A.18)

<z ! 2n>:(_)l+n‘2"(2n*1)”_(lJrn)!
000 n! (1=n)!

(21—2n)!
>< B

QI+ 2n+1)!
LELENTELZDT, IhnE (A18) ITfRA

L, (A12) 2LV CTDLLEVIEALZT 2 &,
A (hbL) & LTAXD (8) 2155,

(A.19)



— 140 —

ik

A4 ZEK LK) ~PK)

bl (A1) D okDd7z PRO~PK) #EX
T LU TFokHicies, 2L, p=be, s=b+
& Thsb.

4P, (x) =6x"+3x—2p (A.20)

4P,(x) =10x*+20x*—2(B8p—s—3)x—5p (A.2D)

16P,(x) =T0x"+350x"*—10(6p— 55 —39)x”
—10(17p—6s—9Dx+3p(2p—4s—27) (A.22)

16~ (x) =126x°+1260x" — 14 (10p — 155 — 243)x°
—14(65p—5T7s—198)x*
+ (30p*—100ps + 24s° — 1425p + 5225 +540) x
+14p(5p—12s—36) (A.23)

64P(x) =924x"+16170x"— 84 (15p — 355 —1022)x"
—42(370p—581s—3939)x’
+42(10p*—50ps +28s*—1300p + 11795 +2610)x"
+21(130p*—492ps +120s°—2951p+ 11105 +900) x
—20p(p°—8ps+12s*—170p+471s+900) (A.24)

1% B g DFEART

B.1 6jiL=ICBEAY %L
(3) D 6j i FITDVTIRDOBALAAL D AL,

. L Lk 1 ..
+1 e+ R [ }: 2 +1 - 2+ &
k+Dhen(, @ bt 10 (2k )(2L ue)
th] ) {L 1112}
X _khk l, Bl
{khlz GO V=101 (B.1)

L&EL @k/J\E)QEH%% L>LELTWA, hk(l, q), Uy
BLUTFTERSINDIODTH S,

i, ) = (1—%)/@@2 (B.2)
. 1 . i kéli (Z27[2)2
uk:LIk(l, 6]) - *E (112+122) +#
e (241 (B.2b)

72 i 2
——(1+2 q)+ 7
o<, I=(h+h)/2, g=L—L THD, fk<l> &
(A3) TEFRINTLAS,

(B.1) OiFH
(A5) Ta=c=h=h, b=d=j=h, e=k f=1,
e=L EBLERDE DI B,

e
=

R

X{hln}{hln}{klt}
W L)\k10)\b 1k,
TIT, s=3L+3L+L+k+1TH3. ITBHT BH
FAEEEOESICET 2 ZAALELNS, 1
<t<k+1 OHHATITAKEY., T 1258 6/
SEIFEETEY, AoV TiE
(7)L+11+12 x

{th}: X
1ht) VOL+1D Qh+1) hb

Thb. 22T, x=W—1t—1H/2TH5. (B.3)
DATIITDOWVTIHE, 6)st5OxFREZEFRIFH LT,
O FOHFD 1% 21T 1 F|OMEICEE L T 5
HET B, r=k—1, k k+110T BEERIZKRD X
SRR AN Y

(B.3)

(B.49)

Dr=k—1 D& x
bck—1 b+c+ki
{lk ¢ }*(*) 9

(b+c+1+k) (b+et+1—k) k+b—c) (k—b+c)
cle+1) Qe+ Qrk+1Dk(k+1)
(B.52)

ZCT, b=k, c=LZHIEb=h c=LTbH5.
D=k DL =

bck 1 btctk
{lkc}i 2 =

P—d—p

2¢kvV(2c+1) Qk+1)

(B.5b)

GiDr=k+1 oD & %

b 4 k+1}_ — b+(:+k+]i
{lk c =)

cle+1) Qe+ 1) Ck+1) (k+1) (2k+3)
(B.5¢)

(B.3) &, ticdsf02L - (B4, (BH =
FIHT 2 ERDE DI B,

J(b+c+2+k) (bt+e—k) G+1+b—c) k+1—b+c)

1, {Lzlzz} ko { L 1112}
Sy =
L e 1 9 =144
k+1 . { L 1112}
+7 + .
21 D g1 (B.6)

(B.6) J0AEGIC (B %285 LM TE S,

B.2 6j RS DEEART

L11)- s

EEL.

(B.7

cZT, B MN0OIITESEW kO,

SERKLTAE 2 H



Ll HEL

6jilTIcEEN L AEFEDO =MHAELXNS L—
<k<bL+iLTH3B. HW-7T, JDT\%JE%(?EEL
BOEDEISHLTRBO B0 THRINEE SR
V. B O 3RO LA E T 5.
(D) 0o (£ = (241D % L4 u) 0,
—kh(l, ¢)* Qe+ (LY (B.8)

(B.2a) THAoN5 n(l, ¢ DEHEDP SO
L2

hq(i, q) :O, h/luzu(j, 6]) =0 (Bg)
THb. O OFIMEQ, 3K THA NS,

Z+!

0,(L) = T E[L(LH)—A;—D} (B.10)
%7, BRIRXTHALNB.
f=g (B.11a)
H h(l, q) e
— (Lt @n!
B,=(—) Gt D! (B.11b)
(B.8), (B.10), (B.11) Dk
(B.1) 1z (B.D %ﬂ%mé&?jﬁéﬁé

k+Dha(, @) BiniQnr = (2k+1)( L+uk)5ka

_khk([, q) 6k—1Qk—1 (BIZ)
ZCT, Bk B DREIZEIRA
o 1
Bk_ihk(z’ D Bi (B.13)

ZRET B E (B12) 1 (BY) ic—HT 5. B»
B.11la) TH A o605 2 &Rkl (B.13) »5
wEicbhbr s, wkic (B10) & (B.11b) ZGEMAS
5. (BT Thk=q&BL &

5 :{Lllla}:{L Lob }
O gLk gh—ql+tgqg
Thb., T 6jilsDEIISCHER ), p.279, (36)
moitETES. ToXicB0T, (BT

1 OQIHLZ TP 5155 T b b D ThIHE KRS,
Z DFER
(2]1)! (L+6])!

AiQy= (=) D! L—g)!
L35, 0=U+!/L—@! DEIITERE B,
& (B.1lb) tH5Z2o60%. 2o Q, RLAL+D %

(B.14)

(B.15)

XS PR 40

— 141 —

BUSLSEZEAL 2 VF—-DEZIEAFR

AWT (B10) OLHITKIT I ENTESE. INT

AERH I3 D - 7.

B) THEAoNn g 3, 6jid5H (B.D
DEHIBAM O TRT IENTEXEIENDS

gk:Bk(lllZL) Qk(x) (B16>
tELTEMNTES, 27T, BULL) IR
Bi(h bL) =(—)24+1) (2L+1) (8 IS 0) B (B.17)

THAOND., b—L<k<bh+tl LtLtk=2p=UH
B omihaEiE Lz nwe x3jisoEs» o
B(LLL)=0Tdh 5. X#k9, p.274, (23b) £
(B.17T) o 3513
<11 b k)z o (2p*211) ! (2p*212) ! (2[9*2]{)'
000/ ©p+D!
(p")?
(! (= (p—I!]

LELENMTES, £, (B2a) & (BID »

(B.18)

5B RO EDICHEL T ENTE S,
o GDP@2y)!
— (Lt 926k—q)
Bi=(—)Hing ot
(2p—2k)!
(2p+1)'(2p 20)! (2p—21)! (B.19)
(B.18) & (B.19) % (B.17) IfRAL T T 5

EBLL) W LTAXD (12) %#155%.

SE 3k

1) J.C.Slater, Quantum Theory of Atomic Structure,
Vol.2 (McGraw-Hill, 1960).

2) J.H.Van Vleck, Phys.Rev. 45, 405 (1934).

3) G.Racah, Phys.Rev. 61, 186 (1942).

4) G.Racah, Phys.Rev. 62, 438 (1942).

5) G.Racah, Phys.Rev. 63, 367 (1943).

6) G.Racah, Phys.Rev. 76, 1352 (1949).

7) M.Weissbluth, Atoms and Molecules (Academic
Press, 1978).

8) L.C.Biedenharn, J.M.Blatt and M.E.Rose,
Rev.Mod.Phys. 24, 249 (1952).

9 A7 [EFF2), HEKE, 1971 Ohh
TH—ER, HR AR



