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On a Ge1ger Mueller Counter Spectrometer
for X-Ray Analysis (Par: 1)
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Gunji SHmNODA and Teruichi TOMURA

Faculty of Engineering, Osaka University

The characteristics of G-M counter spectrometers are discussed. The most suit—

able type obtained for X-ray analysis is automatic recording one having a constant

fractional standard deviation tank circuit. As shown in Figs. 5 and 6, if we intend

" to reduce the errors as low as 5%, the speed of rotation of a counter-tube mist be re—

duced te nearly half of the constant RC type, ie. 3.6 _degree}mih. and 6 degree/min.

respectively. But when only the peak values of reflected X-rays are required, consi-
derably high speed of rotation will be used without serious obstractions. ( Reeewed

August 16, 1950).
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Table I

Response

‘ Const Rb !.ype [ Const. F. S. D. type

V =« —690Alogrg--Const.

V=qu
F.8.D |e=(22RCy-¥ ==, Ud-OSquAC\*
i |
Equilibriumi 7 pocis1nda R 0.303% == AC
e = RC( 3 1n2x RC+0.393 |Te F 300 {MCETE m\i__pm}

where

¥ : Tank circuit response in volts

4 : Electric quantity of dan equalized pulse in coulombs

R : Tank circuit resistance in ohms

1 Mean counting rate in sec.—1

A: Constant determined by cathode temperature=#71/e

k : Boltzimann constant

T : Cathode temperature: in °K

¢ : Elementary charge in e.s.u.

s : Fractional standard deviation caused by sLaLlsu»al fluctuation

“T'e : Equilibfium time in sec.

p - Probable error=0.6745s

ag: Counting rate at the time #=0

C ; Capacitance in Farads
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he Crystal Structure of Chloral Hydrate

Seiichi KONDO*

Isamu NITTA

Department of Chemistry, Faculty of Science, Osaka Universily

Chloral hydrate CCL,CH(OH): is peculiar in its molecular structure having two

hydroxyl groups attached to a single ccn‘bon atom.
_obtained as colorless crystals by mixing equivalent

This substance can easily be
amounts of chloral and water,

me oscillation photographs taken with CusKe radiation about each of the crvs-

tallographic axes and the absence of ‘the piezoelectricity,

the dimensions of the unit

cell and the space group were determined as follows: @=11.5740.02kX, 5=6.04-+0.03

X, ¢=9.60+0.02 kX, z=dand CJ, ~P2/ec.

‘\fiakmg use of the Patierson and Harker

dingrams obtained from the inlensity data of about 400 reflections, a sel of atomic

‘parameter values which account satisfactoril for the observed intensities were obtained
: . ¥

(See Table T and IT). The molecular structure is found t¢ be of the frans form

with respect to the B and €l atoms, The intra—

and intermolecular atomic distances

are listed in Table III. The observed bond lengths C--0 1 -47-1.48 kX are somewhat

greater than the :

single covalent radii sum 1.42 kX, given by Pauiing. From the

mtermolecuiar atomic distances, it is sugpgested that the cchesive force existing

" between molecules in
the hydrogen bonds may 'chief.[:;
(100} plane. (Received August 1, 1950),
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Now at Osaka Liberal Arts University.

be responsible for

the 1007 direction may be of the van der Waals’ type, while

linking molecules within {he
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Fig.1. The crystal form
‘of chloral hydrate
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Table 1. Crystal Structure Factors FChRI.

Rkl |[FEMIE u["’ﬁlfi ‘éHFTJ BHE E’E‘H’Iﬂ'l':.ff”i
obs. | cale. kﬂ'i(')bs‘ Calc. Fkk! QObs. | Calc.
1000 6 | 6 902 43| -3 |20 — | —

200 12 |11z 1002 12 { 4 308 85 | -68
3000 18 | -13 (1102 18 | -18 (408 1 | —
400/, 2 -2 j00d LL| -6 jo10 1 | —
600 2 | 11|20d 6 |10 010 6 | 6
600 3 | -7 | 804 17 |-28 20000 2 | 10
7000 3 | -25 {404 17 | -8 | 010; 34 | -49
B0 3 | -5 504 2 | -4 |o0z00 12 | 111
000, 4 | 4 (604 2 | -4 |030 14 | -59
W00, 6 | 6 | 704 26 |-55 | 040 22 | 131

002 15 | 61804 5 | -5 [012] 1 | -08
02 2. 3 W6 6| o |022 11 | 156
202| 15 | 29 | 206 14 |-13 | 082 7.0 ! -63
3020 — ¢ — | 306 33| 9 042 10 ; 10
a2 67 |63 | 406 28 |-31 |04 5 2
502 — | — 1506 42| 67 [ 024 54 i B7
602 42 | 44 606 76| 36 | 034 66 | -52
70z 10 | 92 (008 8 | 96 |08 47 | -22
ozl 78 | -3 w08 — | 21|02 17 |-m12

E@k.ﬁmc@ﬁkm

BeF: BIPHMEH (52— 2#-D

Table 2. Values of atomic parametears,

B, 1 HOMOM TS 2o~

|
s om (| ooos 02 | 0.549
1 0.213 0.083 0.055
Chilorine 01" 5186 | 049 | 0055
% m | 11 o026 | 0267 | o5z
(Carbony | I | 036 | 0281 | 0182
® “ﬁpﬁ_mawsmnﬁws"w&ﬂ{
Oxygen) | I | 0375 | o498 0.2_15
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Table 3. The main atomic distances and

bond angles
ﬁtrf m(FI;{ i in kX fgte? mtﬁj. i in X
ci—ch 172 | Cle-Cli | 392
Ci—Cliy 178 | Cl-Cln 380
Ci—Clipy 179 Clr--Clirs 3.50
cl—i <280 | or-or | a8
Cr—Crt | 154 | OI;OLI 206
Cri—01 148 ) 01---CIn ' 3405
CJ;I~—O'::M-W 147 03;---011.1-:-.5 . 805 B
Cle0 | ~310 | <CClO 1070

<C-Cl.-0 | ~ B3®
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(1) XMERERMENAILRNA DL T 5



Ei &

2k ks WELOMERSENR LT 2 2O 8
LG P T L 2 M T E B,
(2) BTRITRERC 2 OMITHIGE
e L7 b It & BB U T B il L, ik
BB F RO B NS E 308 B
IR R AR TH B

61

-

(3 HOE AR X SR AR TR AR
mmﬁamﬁmmﬁk¢%a&mﬁﬁ%.%wﬁ
ZEOTH T-AEOWI, i IR ORI
OB M OE B &\ & 5% BAT

BWAIREOEN Th- LB e Hand B,

1Bl = 7 v o5 H S
TR

HARRE = ¥ o A DEIRERSE I L M2 b
T eTens MIEEFSSCHED RBACE, i
&0 D TR L R BT s AR s 7 Lt
SOWE TR, WL THEIE= Y 51 B RE
1350°C @ Thr AL T2 % @&:ou\.{‘@%—‘jﬂ
kit a=4.16768:£0.00004kX,0—90°3.8' £0.5/
(9°C) THB. * '

Sl = A OfRILIEEEE {422} MU 0%
AL L DTS (XRFIRESIE TR L)
EHOE D TH B, LFE O IR KD
(422) ONIHCEARBEL -7 1 ROHROB
HRbNS. R CHEEERROMTEE 5L
FEOMTS 52 Liklbo (kR RELEL LA
¥ BC i X b A s, B ik
&, 331D B EGEEE (K.—doublet @
ZROWY) Lok BT Ao (422) S
FOEE I IR LTI 2 D Tl 2 WA 2 AR
DR AT AT BT & LT oM
3 1k B. LD ¢ OMics MO
HEES HNE G, WL THRERNORMBORR
72.58 KX* B OZ MO T2.44KX* X bk
o, cEORRITFIMCINT b HEMSTER
L, iU E R X Db = v Al R
< TEHMOWBE 2 iy THITT B LR

7% &
T @oTH =y ER R R o NIO
OIS 5 5 & FEEAOSS & O @il A3E
mTacd ?&ﬁ%h‘_‘??% . FRUEB WIS T OIS
DD TN TH Bh 6y SR AR
HB K2 BLTIER A T OO
TR AT OB TH D OB R T %
HF—FX v dFsdolFEz i3 5M
Ny, C OFHDHB oML S IcBE e
MOTHRERMMECH LS. WK B
*  %ofk HLP.Rooksby LV ;%:gﬁg‘q: B R a0 a7
(Natnre 152 300 (1943) 12 LY B b BEEOHESE
LPEHER LT A 22 ot K AR R T
TE L, a=2.9459kX, «=60° 4.2/ (20°C) 115
WTEHErEL T b, ThaAUEL LH D IN
[T% T, @=-2.9454 4 0.0002 kX, @=60°
LU 0L (IC) 2L B, o
** H.P.Rooksby Cdcte Crysé. 1, 2263 (19383
[pEERy 200°C B ClHEbhILCEH S LT

[




ST O LR T RDT P B N LR bh T
FTR72HOTHGH L 1T, Fexide-dH--m
e ¥ ey RARD B ORSIRIT ERE T L
Fo. MO AR RE L, MR =
7.70kX, b=6.03kX, ¢=21.8kX, B=89°15 o=
1.410g/em?® ©d Bhs b BARE T-MEE 4 CioHy004
EAT. ZNMHE Ci~B2/d THEHLF 7
YETRIL A ¥ w7 v STREREHHROEH
T5. T SoTik, BT R o
% B 2 I e B 70, KD 7 ~

= IRRSFROSNCIETIEEE®  boundéd projection

PR OTEAE T BHNE (Fo-0R) &%
Hth MiRo#~5 o< oBE 0T
AT TR [ To7e. 2 ¢ LTI b i
BEindzkomd cbd 3.

(1) f#FSTE—EORIT T AORO
FF"E!';‘E;\’* T Eos A K 2 wah-2at 27

SO SO

*

AN = B ¢

kX @ O T -0 KERA TR THEEIR L
Tha, (2) WESGTOWHE L (&
MLcasds, ¥ 70 C=0 g% /v Eilo
FHRCHIBE X VPR TRY, ZES
DAk ORETH LS. L, I Frg v
O L TR b BAEA THEL L.
. (3) zopitE, 2B shogh
LI LT, = oS Tk T i
BEBA~LNSOTROEATES., (10632 F
[ (alidBs b /3 & TS T- Ok O%tE T 55
A & 42 ¢ (atomn to atom ©) BT
M2 DB IR o, (R )RRAHT O
Itz oS T- 0~y ¥ BoE Lic
firgLThyT C—0 i, 3.42~3.60kX 2% b,

STHITO C—C i 3.94~3.49KK Lin2 ¢

Wi iE L THS. (A, (k)

3. & b i K o B 5 OB OB

&« A AR E AR

BRGS0 TIE, (Shd Hexagonal @
B T- Ty 2 R Of A BT
B CAB SRR e A
Eloe Lot et L 3720 e bR Rish-o
e THOT, TOREL (MBENTes ALB,
C ZEfoFoliltisd b, oo c Wihin ok
BUHC X OTEREOREREL . ¢ Iliio
TN T R B TAHEES N s RO X
'o*cif}ti P, b T B3R IT © ofs
3. 4, 6, 15 21, 33. 51, 87 (Jagedzinski,
1949818 Koy 230(Zhudanov & Minervina,

A BEE OEHESR

1947) ©p OoTH 0T, —EHOMOROR L
Fik, 4 4CRF 6 K OREETIE Come, 2N LISMD
b OTE Ch ONFECHES .. '
O X 5 I RO R b o e
TR E RS & 3 rhok “HELRONITFORL
#1 (Stacking Disorder) ™ QD b Mk B b
©T# = (Jagodzinski, 1949 ; Honjo, 1949),
HEsTE x i o hic Bzl 558« OAR YIS
Z OWEOE ( ORFHRC I TREL 2.
| HCER A 594 TR 13 B
BT b ok b EERS B e RMLE. T



LT ¢ WOLT OIS008 & 05 1Tt Hersn
Wi 2% C Ofiidko L 5 Rfgic X
DTN OTH D,

o O LRI A R R 6 OB Ok
R D E—DOREEMIOH T LT e,
z i & 3 Lave RIRWEREFEIC 6 W ORES
ST IMEOENS, b
ST BE OBERNEE b/, oz kLD E
S o L GO EROEREMA LY 6 X
BRTH BT &b s. LBLE biT cliilc T
Fe AL X Uk 5 Lave BEEIC T,
Cbme ORHRC FoTELAWHREH HbiLs b
&@MﬁmmﬁmﬁLf,mbwﬁwmi5ﬁﬁ
HEIH OO TESA GERR L e §
HThH?,Ldcofnolmiddiosihbic

60° FiicBahich n @ Ldbhhok., 0T o

4, 41 ﬂ'y%uﬁ‘;a)ﬁﬁﬁ%ﬁﬁfﬁ

KCl OBSHARTED AgCl Bk HoT
WOV & TR ORI R N L A AU
i 10°C B3 500°C £ T REHCIEIOR O
T B LT KOl fFkEsk c 2 L
Aqua Dag (Pf:%) EMECRAH L.
HOWR, EHROFD 60°C FIEiC s &b b
B BE S ORI IE RIRIC &0 C I #I50°C 32
LAt L7z, RO BERRE A OB T
m%%ﬁ&ﬁ&bkféof,ﬂmcmﬁfﬁA
ST ORI RNCR B X5 TH 5.
ZEHOMN OB EREEINL T AR«

Yo B % TOWNAHISIC ML, (R

TR HOoRERERLB (EseiL, &
BCEIL2OTHEBL S{ h30nEEZNS.
00°C LI Lo 4 # v iESokk 55l th I

Okt 33 &

o | 63
HEE ORI AR T AR D JHIE 6 X 330 3 FLEIS
504ty T -0T, © DIt C fy 0wk it
DTHEBY, Fhic X aigEillorbic Fo X
5&%%@%@%%?&&%@#0%@?&%.

e x (I Sk L LB W e R TR AT
LEOTHBFE SR T D 2 0 LR 1L
L7 (Honjo, 1949). AT G e ©
W O OET B EM 5 & ,IE « Hexago-
nal ©EE® (11,01 KRk, Fiofv o

m®ﬁwKMﬁf%@w%W@5ﬂac&mx'
%@ﬁ@%.t@ﬁ%?ﬁ%@%%@ﬁft%&
LB &S RMERMOERZ T bREL OTS
B E 5, W ICHHET B TS AT
CEDE BB DTS BT HARL R

HEcHE LT e L, CaniaoAn, HEa)

% B W M U

BEANET-OMNTIRC X 308 5 2 e EEEE
M BFc X oTiEH A, ORISR T
P ALE oA L FIHSTE T O A N SRRSO R

i RS 7z,

Xﬁ&%ﬁﬁ%%’:ﬁ“ﬁ"ﬂ?‘:nnﬁa{fiirllm'clﬁiiﬂ*’%iéﬁj'ﬂz?kﬂ:
zofhﬁ%ngﬁﬁmmﬂfiamgﬁmm
Frhoie.

P RosgEstm kb 0°C i~ bR D
TEL IR BOFLAE 4 + v BT O
T & FEREE R Ak b O T RO R L,
AW IR 2 B © 1k 200°C Ao
dendrite OB HEL LTH A5, 2h L VTR
WCH B L dendrite OWAEE C NEBMLT S
BT & BT 55 HHEDY O
EET-OofsEge L oTtiihha X s T 5.

(HAT, BETE)
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5. MEAMSET 2ORE L T ONER OB

« "7 W A W «

M E B8t OSSO F VB3 T
BB EYO R T O ENE L D A —DTH
BT (epidote) © X #4C & B SR 2 11
Dfe. T OFSRENETO — ALY L 7oAk
A3 (T, Tto, Amer. Miner., 32, 309 (1947 )
BETEDATEOHB 5 © LA L, i EL
HEREREL, %77 Okt b = OGN T
» oHfE A (zoisite) OREEERHT 5z &Rk
Bz, T4 OO T R ok
RO TH 5.

epidote zoisite
8.96 A 16.19 A
b 5.63 A 5.64 A
c 10.20 A 1013 A
8 R § 11226
Space group C,2-—P2;i/m V38— Puma

Z 2HCaz(AlLFe)AlSi30:;
. 4HCE12(A1,FI3)A1251-;01;

6. & B © W B 1o %

« 8 HPpE=

SHONER BT YT, #hEFENCTERE 2O
FTHO, SPHCEIHEIT 30, 0
T bS8 e, X T o, RUEE

T-OBTEEISRA Th % & 5 AE AU FHE T

DT T LD A,

= ORERIHANNC X VIE, GHCRCIE A B
nTes (301 @odlue (10D BT d ﬂ'ﬁ%ﬁ?
HBYESLELZ LN ZOT, ERSERLOIEN
OBEE 40T, WHRHRECINT 2 e
B L UMD, '

ROE K T —

YT OMERIL: 2 OIrC BT ICHE (TR
5 A0, Frr AlD; (OH)DEINL ¥ Frofifk
BETELA AL, (AL Fe), Si, Ca Rur O TR
BT B X OTHUDT b B e X bk
SEL T3, (AL Fe) BT M EET-OMET 2
AEhOH ST, SiFHRAEET O B KT 5
PR k@RI L, Ca BT -be i
ORFERTIC L VELAN T3, Si—-0 a0
E5 B2, 2 OHEEIE B HORATICIR L,
~ % 7F (vesvianite) {53 L Si0, &
5120 O OOWEGA T 5. BRTTOBS
TR T O E LCRaBling. By
Ak T. Ito, X-Ray Studies cn Polymor—
phism, Tokyo, Maruzen Co. (1950) k=

HTD. CHEAH, SR

T

AFM—~BE R K B

KT, BBESTROEIIC & 2 Wk © E T 7
s BoChalmers O - HRERE R 932
LT, MBEO =523~ (E) 1T lec.
Ue 0.9 05 4.4X10° =2 A EOMEER
BINE 23 TVE60 & = 25 APUE, L5 HERS
Fo. ZLCHER, © O & oiicide & Tk
ka1 ok BHOEA 0.12) & 582 %,
E= Geo m 3RS 0, 2L, WRER
TRRIA & D4 In 2 7. (BUkM, WrEE)
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7. HEREHMIRNY s BmELELOR

= A B A T &8 % R B %

PEEOUL o FRE RS WICHIR T 5 Bk 190
ROk W. . Pope, W. Barlow & > TEH}
ERTLizk (W, Barlow, 1883, 1898) Hfmics
TR I 9 2 2R A 5 3 B RS T
DIEAIRIRE BT B B OEARIIRETSD —o
, EETOB,. EEER DO REREREMO
JB b (00) 1 b HIZET B O M~ LT T
quadratic ©F q (oc) BH~T AN TEF R
R B T L ¥ e

Pope-Barlow {c#£5 £ h(ec) O@Asizd 55
s RS W OWMRIEICE, A, B,C ©
SHD B OTENHABAB - LREDIE L 1L B
ERFERAGFEE L 7 0 SRR IR ABCABC
------ LIRVEL BRALOTH B, LirLEXRD
Z i b OREFIE MO HHb & B 5 & 37 s
FEE q (o) OFOFBEAD L LTL—HARY
T ARIE a(2) (2Y T#bIns oDl
MBED LLTRATBE L X MAS. © i
q(2) 1q (o) Of THRRIET- O S 4% 2 5lirA
PSR FIRL a(2) & q(2) L T IRO

BEGH L FEENTToR o2) OFEEDT S

OT q(2) a(2Y a(2) q(2) - LI VE~3h
5 —20BE = O a(2) q(2) TIE LT
B, BhoBAbErOoFrRLMciisEns
B R L BT DR T B IEOR
W LTH#2 5 2 L. Pauling 2500 5 R
| RIROWS B BT B M o o B (L.
Pauling, 1940) % ZOENTR v —HK D J§ O
K2 OERKEHE T B LA S,

1. ABCACBA:--.-.- e —  q{4) h(Z)---

2, ACABACA: - eranaen. — q(3) S

3. ACABABCBCA-------. — g(2) S
4. ABABCACABCBCA-~ q{(4)q(d)-
VOB Y BT B 17 Br & = 55 b B io

BB HIEEE R L2 R < Mo T WA

U4 h(2) O —OOEOEIEH T hik®

~ © packing k#bHTic4+T ABCACBA O#E

RS BRD T ke DT HREE R . —HhcH
DT DO YIHER BB AT S T < T g(m), h
(n), S, CEOTHEDINS —OOKTRILT 3
T EBHAS .z OB 2<im, n<ee,g(1)=h(1)
=5 TH 5. _ :

R e e e
WIRICKOTIiEN A", S0~ 52 v a
PRSI O R RS B B BE WY 5iE
REN7ZbOTHB. (Y. Taksuchi, T. Wata—

~nabg, T. Tto, 1950) BEI% pinakiolite 3MgO-

B0; - MnO-Mn0; @i BEEHEIR T @itk
REIE 30D g(oe), 200 h(cc) OEMKHIC
Fid E-o7% b Ol L ludwigite 3Mg0-B,0; -
FeO-Fe;Oy ik h(4) a(8), h(4) q(4) @ 2o
#5573 b warwickite 3Mg0-B20; - TiO: X
a(4) h(4) DFD B b HA DT 13 2537
BINCE T, Lisb ILOHIC L CREER T O

A HREEY B 2 ES pinakiolite B4 0 BFToo

BAEKR T OLAK L ladwigite DL & Offic
2 OWAERD 5 L R INIK B R D TR

BURO AT B v kR RSNCHRIE T B = LS

%. IS E gliding OBfECliRDT—Hd b
—HEF T ENHHBOTH B,

W. L. Bragg S5HiEKOMY 0T
72570 packing OIS R 151 B 5k B
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66 5

"(W. L. Bragg, J. P. Nye, 1947) = 2 v~T%
OIS RO R b 2 qOFE * O AFIE

W. Rarlow (1883) Nafure 28, 186, 205, 404.
W. Barlow (1889) Z. Krisf, 23, 1

L. Pauling (19403 The nature of the chemical
bond 377.

8. Y }‘ﬁ%iﬁ

D ¥ T A K
% R

F A AT A e A T-OFRMOBHTE IS
B =t b 4k (Codge(NH,)e) CI-5H,0

OEE ML L b/eBf, ¢ ORSIIRkS B &
BN B WA E 7 L, SO T e O
LiF B LaHoRD T B TIRS B B
SR L N7 WG T 5. © ORI THEH
CEHARTH B MBI KR X DT
~PHLERE R L, (100) (201) (201)

S H BB, BT (100) 5k ¢ FHL TR B.

AHEOIPHRIBLE ORI T ORbEATERE JEl
MR e D B B0 X 0 BER A TR B i
B, oy Q00 R TicERLTRES D
L. FEie z NS Of R EEA N ffeoT, —
BOEFHRIC L2 B2 LML 2. 2o Tl
CIETIARIRORE R X § bHIC A FTARE - SHIR
O o CHAVEIE L B L. SNt I
31 LT T OEEHC oA, T gl e
OB BE Y U, 7 ¢ = A RO ER
WIS LR LA i L 3 A T 2 I ©
@HIE R e BELO BRI LT B © 2 A8

{3

2. A&

EHEHINBC LRERkS BT X \EbhB.
| CRAE, Gk

¥. Takéuchi, T. Watanahs,
Cryst. 3, 93,

W. L. Bragg, I. F. Nye (187) FProc. Roy. Soc.,
A, 190, 474, :

T, Tto (1950) Acta

Fha
i

HE E B B i

E3

BALB. VhA E LT ORHH R IEa=23.5kX, b=
6.5kX, c=6.4kX, B=92° X L'THRIAHHAZ. «L
sEpikE C2—Pa T z=2 3z & BHo%k.

BT X T fio7cks R Co Bk Cl OFE
Bilg 5 « K OB TH 7. Co (000), C1 (0.250,

0.25, 0.217). FABIRC f D ALOTET OB b Ak
OB RE L. 208 NH; 1T cis ©ENL,

CofT-o RMici 2 thie> NH; Kk dg 465l

13 4O NET CIEATHRGIHACTH S, $E62
TﬁdﬁVW@cLZQEMW&5.¢M%WL
FoENERIE 7 v SHROEISMCS T B b L <, MR
@k%@%@%mta.ﬂ%diaz41y;b
¥ B (100) W 454 B DAL I AR b, = Ol
@ Clm 4 F v ifefid %, 54T OREkOM 1
B HE 4 4 > OREE DT, §E 4 4 Bk
WG Tl L T3, c OFOHR b icERO
TEXRTRIEANS. c OTEOAE AU
TR HME E 5 RO TR B MR D
T B TR T8 B '

' L CARdiA ST

9. HYeapr v vOREBBIIRT

i
HE DY = AT A o - A OB GEE 2.524 ©

BV, CHITERS T O NOEH MWLM
BbOT, OB TOAEITER T2V

| M OH — B & A BB B X

FEIRTO BT LEIRT2EN D TR CERL
3 & ORFBELEA L KRB T_TF 7V 7
WO PHOR —Mcli@ LTk 3 e L83



% &

LOTHSLHL LRTIBY. WEED LI
B B0 S RERCEYTH oM, Bunn®
AT V=27 a w2 O X ISR AT i
TR TR A E G LT
CBYOLLTABMMCRNLES € & & RL
.k_

I ¥ =T A3~ A DMTHEND Bunn @ -
54n AR TH BAREMIT AR T A v, 4
THEERHC Ok 3 A TEMEBE LR (T
H O m AT T DAL 7 Hifl ¢ =
A DL TREETR TS L FERBIML ¢k
@%ﬁfﬁwﬂﬁozﬁmﬁﬁmﬁﬁLtw%g
| OLLTHENS. BRI 2 HO@AH
LTesns, 51 ORI LS 2 O8d4: ( TR
e BB TR T LA s 52 h

0. B BOEAEEODFEMHE
- | 2 A\ o R —

L EERKORSAIREE BRI E i T 5 7
DO B O St(HC00.2H0
KyCuCL2H,0, (NH,)s CuCly.2H:0, KsHgCly
H:0, (NH.):HgCLH:O ORifh % ki 164
OF RO B HEEL . 3000ke H1F BEM
OFBAREROL 5 ThH 3. | |

Sr(HCO0);-2H:05 e4=5.1, £3=5.0, e;=4.4 »
K2CuCly2Hs0,0=9.2 ¢,=5.1 : (NH,)5CuCl,
2H:0, £=7.2 ¢,=5.6, KoHgCLH,0 ¢,=6.6
=60, &=18.0 ; (NH,)HgCLILO ¢u=7.2
e0=06.5, g,=22.3,

ISR BB L 7ok & B SrCHCO0),
2H;0 KyCuClL2H:0 (NH:CuCLIH0 O E,
AN E I OBBE R S, K ORRC R
e s ¢ Lol AL BB, ISR
RN 37 . ¢ WA (R)~ - ZOCRY A R D fan &
s o KHgCLIL0 BEGo o ks
BMERE T R, BBILOBMED ¢, e i/

2 % - : 67

BEbITEs. BHCNB LS CRERET 1
WS EeFRT S FeFhs b 2 MOBOKO
BRIEA (A —TH b, TTOO Mkt
AEWR LS. &FTONEE Bunt £0% \
T & B L 3 LR THE D AHNTS
5. CHy © H it 0.243a, 0.2506, 0.065¢, CH 0
C 1 0.293a, 0.7508, 0.217¢, O ©443E 0.1662,
0.7508, 0.420c, 4@ 24313 0.466a 0.7508, 0.480¢
TH%. MUEMIGE a=7.83A, b=2.524,

c=5.534, B=87° THB. (AT, W)

1)' R. C. L. Mooney J Awnr, C}I-m’?—i. Soc. 62,
2828 (1941).

2D ¥R, HE 194846 B, HARSZAESTFHR
2 (BARiiE) - I

3) C. W. Bunn : Nature 161, 102 (1943)

3R % T

T OV OMBERME RTH e 1k —30°C Wk &
b, BABMIC, 85°C BT V3L ¢ LRL,
BRIKIHT o0 7. I OMKIE, &
ST L 5T LAWED b, EES v, =
S A IO 82°C IS L v AT~ OBl
WH BT Lhlok. RO X 3 kT
1 OWHCRESZE 6 1 75 1~ 30Mc X b lke e
% B PRI AT SRR T 00 T, 4L
AU R B TSR 3 0TI 2 A R
B L. '

LA B> SEeR UL ARG L C S RS- & LA
ST AR A L A -

# (NHO:HgCLHO ie0iT . [Erkidic
FIHEORENRID bz, Ll K- OB
i ~30°C LIFOIEHICT eq,e0 ML d AL L

B O BE Y o0, NHe o

g i —170°C X pHKCRBE T, DA DAE
GO R T BB e 1T - 100°C i ) b



68 o # N
P oBBEmEC Tk, LLEORERETIZE
OhE CIBERBY Y c LidER SR 5.

B Eosrsic & v KoHpClyHO bt <y
3 e, OEEMC R 3HERLAER L (KE

F OEECHET b OTH Y EBNOE—OmA
W B < RKERC B3 BIKAFO ~FHE AT
LELOTHES LHE~BND.

(PRUACEH, fh2g)

11 TRLEAEBEIC T 55 0% BB ERE

FLLETBHROE A

n B & kR =

2 BRZ T s i & B TR T X ol
Ehzmif I R v, Laue(1936) -‘,FL:GD;{{E@)\ i X
DTSR EN, ORI TR OB X
WoOESRC L oThdh b (R bbbk
%, VLORREE TSR B DUk 5 FE IR
b Bhs T OWTIE T BT HMOBACH
LB siploFeREsei. £omME, Ei)
SEIELRAD B 3R P PR IC BB MR 1R & T
W, b BEFRGOMAC L oTHbbhEN
B, FOMTEO©IR S 0Z( 1 4 RNEERNNT &
B BTSRRI (2 )P 7 v o
ADREO Y — 0 = {Flk o X B BITHR( &
R €%, (1L@FHEIRT Wi
etk O] TEEEI R kL, e OAx (BlZ
¥ Hillier & Barker, 1945, Phys. Rev., 68, 98.
Honjo, 1947, Joun. Phys. Soc. Japan 2, 133)
ic k> Debye-Scherrer HEOZERERL LT
Bersh, ELLRBERRILNTHKELOTS

2. X % B R B ¥ B B

on % OH OE W

G--Mil#E M T X R WET BA
FSHRO 8 B2 1 O 4 HI W REHEE S
BB LiEBL <R B% back-ground & H
SRATBIRIC SEA T LT b B X RO peak
@ﬁk@%@@$ﬁ%ﬁm;%ﬁ%ﬁwifﬁf
BT LADH Y, WHERLET O ME S TR

B L H B =
3. (2 VB hRMCEEh L s RERBOE T
k330, Bragg WEMEBEIAEMCHESR
FBATY, EPHEAL hop AEOT OIS
W BHERT b OTH B, CHCH TR
HERE 2 B 988300 1 28, Cowley & Rees(1947,Proc,
Phys. Sec. 59, 287) # MgO ©Ekd ot
Sturkey (1948) dEM5 L7t {» JhOFTR X
2 OTHBLELNS.

Wit oMmOR#L, it b ORI L4
L o T, BAE B D DA
PRGN TR BT 5. D TR
D& RRE (MgODEA THISCALIT) # 7 OF
TR AR TR (7% b, v. Lave SO5ER)
SRR OBES: & —B L, REROHIAE (B 2
BSOS FekE (B2 (270A L
b SRS WS R BT S B, (AL
2 B ERIIU & A e I R

B % -

B. EOFE & U CHR R e
Mool d s &, UEAEmcREhEi s ¥

e b ERIN A S T T B

T O E R HED Fod I E T R |
b R A R O RS E b LS. L e
A DA E R EE b W I 0 b SO TR L




ﬁﬁ®%ﬁ#6$ﬁﬁ%&&b.t#% —B&o
EHMET 1 - 0L Fans. 20kdb—Rko
BSERGIE S TR EATERER b F, PIE D %<
ORMRELBL 75 . €O Sk akh L CHHKE 58,
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