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Emission Spectra of Hexane, Heptane and
Isooctane by Controlled Electron Impact
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Graduate School of Engineering Sciences,
Kyushu University
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Fig. 1 Schematic diagram of the apparatus.
Side view of the collisions chamber is shown in bottom left.
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Fig. 2 Wavelength response of the optical system.

3. WREEE
BERBERIEKFEDF2H e VU EDBF I ANV —TCEFHRETALL 7oAty O
BES) L ARICHEAERT» 5D AV T —HOCH-Co RED T 54 2 v FEDFN X <

_7__



|
I K
! VA
/ "\
A s,

'l {F ’ ‘\."m.
I SN ="
200 250 300

wavelength/nm

Fig. 3

Emission spectrum of n-pentane by controlled
electron impact. Electron energy: 9 eV, electron-
beam current: 37, A, gas pressure: 6.3-1072 Pa,
optical resolution: 5nm.
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Fig. 4 Emission spectrum of n-hexane by controlled
electron impact. Electron energy: 17 eV,
electron-beam current: 70 1 A, gas pressure:
2.7-1073 Pa, optical resolution: 5 nm.
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Fig. 5 Emission spectrum of iso-octane by controlled
electron impact. Electron energy: 17 eV,
electron-beam current: 76 1 A, gas pressure:
3.2-1072 Pa, optical resolution: 5 nm.
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Damage of Carbon Steels by Cathodic
Hydrogen Charging
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Measuring Method of some Sorption
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Table 1 Activation energies for diffusion and permeation
and enthalpy change in sorption, and boiling
points and molecular volumes of penetrants

Ethyl

Octane Octanal Octanol
caproate
Boiling point ('C) 126 167 163 195
Molecular volume (A3) 149 160 150 156
Ep (kcal/mol) 14.6 10.5 15.0 19.2
Ep (kcal/mol) %5 2.8 12.3 8.5
An (keal /mol) =9.1 —8.2 =27, —10.7

Ep; activation energy for diffusion, Ep; activation energy for permeation,
Ay enthalpy change in sorption,

V. x 95 —OBA. KBRS (Volume Increment) MR X b BHI N DFEH T
RO, BECET AEEE A V¥~ (B4 Ep. Ep [ keal /mol ]) . BREDT
¥ —Zf (4H [ keal /mol J) %2RU Tz, B b BELE LT3 vy -3, 7%
s =51 9.2 keal /mol EREF L, Mz FanFox -1kl 0.5 keal /mol &
BOEEL >z, —BROCEDFHPRBY 2DFOHEIR. BOF € 7 4 v b OBGESBNC &
DAL S “hole” 2RAR Y v v 7T 5L kbR B EZABE. Epid7 4 VR
TORF M7V VI FOEERBICEATHEZA 6N%, Ub LU, Ep &0 FHHE
ORI EHEEBZ N E» L, BFEE L SFHREOMCR BRI ABGES L, 7 404
NTORF L5 b OLHFERBIIZOAFREBICI Y KA HERRI B EBTRINT,
TRODL, TFNMS T oI P ORTFHEEII60AERERIVRALLDST. PES
FATE LA 7 VESRATHINEHX 2 2 HEERBEER/D LD, COZEMED DES
FAMILA VLTV HFERTHHELEAOND, —H. PEY 4 VLA~OBERRNTHT 2
WVE—ZRTNTADHELL Y, BXRTD 7 4 VA~OBERIOITN L RBABRTH 5
CEMBHODER T, BiL, 2487 —VTRET V2 VY —ZDBKRID - 120DI3. B
D195 CERIELSEAPTORERLRT v o VBEWIDHTHEEEZALND. —H.
FH 48 v BZOBALB 126 CLEVR LD LTPESTEOEVRMED DI, 2D



ZUANE-—ZFBBKIP T, TRIFVN SO — b eI 43— VOBRIIREIEL
W AD»DLDLT, AT 8 F DT E VY -Eid— 2.7 kcal /mol EFEH/NIP oI,
L3, 2248 F— NV EPEDTFLOBEMPEBIFVI T oL - FREXTENIZHDTHS
EEBEALND, DEDZ w5, RHEATOERRID 7 4 Vv A~DREIIE, BE. 74
Wb EOBRMBEREFT7 4 VbR TOEFHEBEBRKORBEBEL TR LB E Lo 15,

§ 4. ¥ ]

ARFER I D, BEERT2NELVENT 4 VLAOBRVBAIGELE L DDA Z 6T BEMR
DD7 4 VANDEB, 7 4 VLAATOHRHKROBRBRRAR2RNEMNXERT S i b,
BELREST 2 NEVECARBSERAEM 2 1 Vo ORE2H2BERERILEBI D EER
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1. &

QX FN-2-Fur-1-F— VB (A) B 7R A REHRALELTELOD
KREBAVHRELET %, BER~LI.Y COBE%E T 5 ceroplastol II (1) D&
BRITRILIZMB, ZDe ¥
o& A FAEDH -NMR

Wit Hfl¥Ey 7 bE (0

4.00 ppm/CDCly ) 5. K
R L THEIN TV 5?) XBEHRE (0 3.86ppm /BEOTHE L) E—H Lk
EWIBEICHB U, FHEAPZZIDMOHET — 2 ERRB. RREDBA—THHT L%
RELTED, COFR—BORANZHEET2EKT. COBIHBERBIHE Far X7
VEOUFEL I M EAEE L. ZORER. COA—HDBMEREORRIC X5 T & 2RH
THELEBIL, E Ko F o X F VEDASEL 7 FMED., ADBMEMMGE ((E)-AdbBL

2 (Z)-A) ORTECEYTHH L ERERTEIIOTHRET %,

2. CDCls#me¢CCluHikz2o7 MEOKER
1 DXBEMCDC sFHDHEERER TRV ETHE, CCly BB E LTHERINIZAIGE



HLE, 22T, (E)-ABERR 2 LAPOMBERICSI 2 Fo XL 2 F VED
e 7 FMEZR~N, R1RE LD,

EH. A—PECHL TEROF — s BELEL., WERBOHBEICI NI Y FHRL
N5, UL, O 7 MMESTIBRA CEECRESLE R E 60 Th b (F) -
ABDBESMLOBTRBY L EETS (21) BA, »20E. EHECRAROMKOEER
BEETSD (7) BEEHRE. CDCl; BT 4.0, CCly ARTIE 3.85 ppm HSHEERE AL (|
EEBA D, LT, RAXDAMRFA 1 DOCDCl; PFCOREGERER. 4.00 ppm & W 5 {Hidkk
DTEYLEDTHY, —f., KRBT 5 CHE 3.86 ppm & 72, CCly, RO HEIE
ERTHDHEEZEANERLEENZMTHE D72, £22 T ARBTHLTCCL,
ARTHIE LR, 3.88ppm &V I {HZE 1, EERA—DETIR LV, ZOBEOHEE
BE1IOHRCHL UFBARHETH 2. OoMEF — 2 2RAKNCHIEIL. W&o R—#
RN &R U Tz,

Table 1. Chemical shifts of hydroxymethyls of (E) -2 - methyl -
2 -alken-1-ols in CDCl3 and CCl,.

CDCI3(6 ppm) CCla (8 ppm)
2-methyl-2-buten-1-o0l (2) 3.85% , 3.83%
2-methyl-2-penten-1-ol (3) 3.929
2-methyl-2-hepten-1-0l (4) 4.029 3.897
2-(5-hydroxy-4-methyl-3-pentenyl)- 3.840
2-methyl-1, 3-dioxolane (5) .
4-[2-hydroxy-5-(1-methylethenyl) - 4009
phenyl ]-2~methyl-2-buten-1-0l (6) ‘
4-(2, 5-dibenzyloxy-3, 4-dimethoxy- 3 759
6-methyl phenyl)-2-methyl-2buten-1-ol (7 ) y
(6F)-2, 6-dimethyl-2, 6-octadien- 4 0010 3 841D
1-ol (8) ’
(6E)-2, 6-dimethyl-8-hydroxy- 3.9612  3,971®
2, 6-octadien-1-o0l (9) 3.9919

(6 E)-8-acetoxy-2, 6-dimethyl -
2, 6-octadien-1-ol (10)

3.839 , 3.9217

39617, 4.0 i) 3 gge

(67)-8-benzyloxy-2, 6-dimethyl-

2, 6-octadien-1-ol (11) F99
lyratol (12) 4.0529 3.902D

(6E, 10 E)-12-hydroxy-2, 6, 10-tri- 3 9822

methyl-2, 6, 10-dodecatrien-1-0l (13)

neotorreyol (14) 3.8323, 3.8829



CDCl3(& ppm) CCla (&8 ppm)

nuciferol (15)

lanceol (16)
a-santalol (17)
B-santalol (18)

epi-B-santalol (19)
sirenin (20)

isosirenin (21)

trans-bergamonta-2, 12-dien-

14-0l (22)

2-(4-hydroxy-3-methyl-2-butenyl)-
B-ionone (28)

(208)- dammar-24-ene-35, 20, 26-
triol (24)

cycloart-24-ene-38, 26-diol (25)

2, 2'-bis (4-hydroxy-3-methyl-2-
butenyl)- 4, B-carotene (26)

3.85% | 3.822®
3.8229, 3.822%%

(3.88)28' 29)
3.88%2
3.803% 3,853

3.96%29, 3.96%27
3.9930 ) 3.993D

4.00%9, 3,999

3.98%7, 3.9538
3.9639, 3.9740
4.004D

3 2140

4.0349

4.024%

4_0144)
3,969

4.034%

Table 2. Chemical shifts of hydroxymethyls of (Z)- 2 - methyl -
2 - alken-1- ols in CDCl3 and CCl,.

CDCl3(6 ppm) CCl4(& ppm)

3 .gE4aD
4.08% 3.974D
4.007 , 3.9747
4.109
4.289%
3 981D
3.914®
4.1149
B ey Ry
(4.02)28.29
4,133V 4.10%0
4.1250
4.14%, 4.10%®

4_0033), 4.0634)




CHOH
R= _F< for Tablel : R = —/=<CH20H for Table 2

RO Gt |
R |0| R R
14 15 16

12

;gR I I RE\C
R 2 Ho0H
17 18 19 20
R
CH20H
21 23

22

3. BERHEAOLLPELT MEOLE

KU THL»Z XS5,

F21 (Z)-ABEPOE R 2y 2F VEDFEL 7 Mt T, X1, K2 %

Ans, BIEATLMEC U IERLPIZRITIE. CDCls R TRE-FD 40X LTZ-
ATz 4.15ppm. CCly T E-AD 3851 L T Z - A Cid 4.0 ppm % L% ) 12 {H &

TAHLENTED,

WNEDRZEL T MERZBOBDHER ) BN TV S,

T 25, COBMODEHEEDOUGKLEORERERELT., 72— %7 V7 FCBE{

L. ZO7 V7 e FREDLEL 7 MEZROWAEE, 7ra— ks3I sz Y vsF

ET. BRBWE-FABHLL, BEACI>TRE-ALH»BLNLVEE 55,2 &

Z- 1k CIRE- T <, 0.15 ppmBBEDER S > 7 b 25 8 #|

Ld»L, Z-707 ¢ FIIARE



oy —fRIT. TONAFANEDL T FVEEBROEL DA FL VKR EEK - THA R,
FRREVA VTV 4 FRBOTH, BYE T2 FVEORBRTEEBHCIABESH 5, —
H. ERoFo A F v, iOKEOY FF v 5 I3MVLTHEETAHIVE L, LI
Do T, A FHEORIME UTIZ. TOE FoFxo s FEDEEZBAVIPIOSEREE
ABo 1T, CUTHEBINRELER, 7V VAFVE, EFoFvxFVEONTNHZ-
EOHFBE-RL OV ERBCHRRNZEHEORTH D, LIthHsT. CDL7 %R B¥C—N

MRTHU GNAYRIEERDEOARIFT AT EIETEL,

4. fp-santalo]l OIEILRICEBIT BZIXELORE
E RO A F VEDMEL 7 b EPEABYEEAOEREHEREN TCHLD T EBHEL» &
Zotehs, IEBRERRELILETCOREBTLINEL LT &R, B2HROER» LM
5 THhs, MIEBELPERL L EBRTIREBBEOTRICEASNIDT. —H§
BT THBEICERT %,
W. Hoffmann 52 &RAREK 27DOLiAIHL#ETIC L5 T (Z)- 4 - santalol (18)
REILEBRELTOE, P UL, Bkt TZESSOREMSEC 5 E3EAHL.
@, C. H. Heathcock & $ REFAIC
Cad Lk BOTZOARERL TV L L.
%C’” < Heathcock 5 b Hoffmann 50 &7z 4 -
27 (E)-18
santalol Mt Fo ¥ v x FL & D2
L7 ME (4.02ppm) 3. E~KE b Z-fhiedT a @l m e S/ L. Hoffmann
bOZ-KhTHDETHHMEAEL ENTLEY, COREIZ. AEAROMEEICEHEL
T2, [ -santaloliTNT 2ZNE COXBMMBIZTNTCCIADEDTH 10 —5H.
Hoffmann 6 OEEBBEII CDCly ThBHo LIii>T, K1 OEEHSBELIE XS,
BoDFIp-santalol BE-kThH BT L3O, 50 LI SHic BELL
REWVHEERIIBD THLHEWETE %,
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Fig. 1 Schematic diagram of the experimental apparatus: KDP,
KH2PO, crystal; P, prism; BS, beam splitter; BST, beam stop;
S, slit; DM, dichroic mirror; L, lens; G, glass; PD, photodiode.
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Fig. 3 Multi-photon ionization signals of pyrene and blank
signal in heptane: (a), blank signal; (b), 1x10°% M
pyrene; (c), 1 X108 M pyrene: laser power, 2 mJ at 355
nm; 25 mJ at 1064 nm: arrows, 1 laser on, | laser off.
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Fig. 1 Preparation of enamel specimen for EPM analysis
(Schematic representation).
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Table 1 Experimental conditions of electron
probe microanalysis

Acceleration Voltage 20 kV
Specimen Current 20 nA
Electron Beam Diameter 1.0 um ¢
Scanning Speed 50 m/min.
Chart Speed 5  cm/min.
Characteristic ~ Analysing Time Full
X-ray Crystal Const. Scale
(sec.) (cps)
Ca Kea LiF 0553 5k
P SKat ADP 0.5 5k
F Kea -RAP 2 1k
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Fig. 2 Distribution of F, P and Ca in
tooth enamel treated with APF
after laser irradiation.

(EPM X-ray Image, X 700)
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Fig. 3 Acid solubility of tooth enamel. The depth

of dissolved enamel was calculated from the
amount of Ca?* released from the enamel
surface into 0.5M HCIO, solution.
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Assay for enkephalinases A and B in rat brain
tissues by high-performance liquid chromatography based
on on-line post-column fluorescence detection

Masahiro Ohno, Masaaki Kai and Yosuke Ohkura

Faculty of Pharmaceutical Sciences, Kyushu University
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Fig. 1 Schematic diagram of post-column fluorescence derivatization HPLC for
the N-terminal tyrosine-containing peptides
Eluent A: CH3CN-0.3 M sodium phosphate buffer (pH 2.3)-H2 0O (1:20:79,
v/v)
B: CH3CN-0.3 M sodium phosphate buffer (pH 2.3)-H.0 (3:1:1,
v/v)
Reagent C: 40 mM NH2OH-0.1 mM CoCl2(1:1, v/v; final concentrations,
20 mM and 0.05 mM, respectively)
D: 0.3 M sodium borate buffer (pH 11.4)
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Fluorescence response
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Fig. 2 Chromatograms obtained with the fluorescence detection of (A) standard
mixture of six peptides and (B) reaction mixture after enzymatic degra-
dation of MEK

Peaks : 1, Tyrosine; 2, Tyr-Gly-Gly; 3, Tyr-Gly; 4, Tyr-Gly-Gly-Phe;
5, MEK; 6, LEK
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Gly-Gly ZERTHC EMBAMANTVEY , 22T, ACE 2 BINMICHET HHEH & L
THI LTV VOREMU e ACERTDICHETZEDH 7+ SV VD RMICE - T
Tyr-Gly-Gly £RZ K20 BBP Uiz, EZFARNOKEZ 0~40ul (EEHETO~4 3
mng) I s X Tyr-Gly-Gly RO Tyr-Gly EREBZERIANICEMU 72, AETIZ 30
L DRRRE Uz, BRKEROBER OB i pHoBB2RA L (Tig.3) .

1.5 1.5
W (8)
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Qo .y
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= g
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Fig. 3 Effect of pH on the production of (A) Tyr-Gly-Gly and (B) Tyr-Gly
Buffers (0.5 M, each): a, Tris-HCI; b, Tris-acetate

Tyr-Gly-Gly Z£RRIZ V) 2 —EFBBRRK 2 M OB pH T4 A BV TEKE
Bolo UL MY 2A-HBEEEZAOCIEGE. BECE 23 EAERRIHMU I, &
Nz, Cl- 4% ROEINCE ) ACEEESHMY LI n® EEZAL 5N %, Tyr-Gly ®
EREPH T 0RECBSWTRARATH» 12, —H. AT TV VO ACEEHREE pHT.4D
EXTCEREL 5720 BBETI3, pHT.4DO05M MY 2 ~HEEEER 2 HWV T,

PR R B N5 DR 2 iR Utza 25°C. 37°C. 50°C Mz 60°C THE LI
A Tyr-Gly- Gly RO Tyr-Gly OEREERTE & $ 3T CTRATH D, 302%T
ERERFIGRM S ERAEZR UL, 12, 60CRBOTIERNILALBEEIND
Bolel b, MUAEESEBRLEEAON D RIETH, 37°C. 30 0 HBEEARG R



W, iR, 100°C, 1oEmETsC L b EEL R,

ABFERIGERYE Tidy MEK MO LEK DHEED 5 Tyr-Gly-Gly-Phe DK iddH 50
B4 0FaR—- s VERCBOW TR N L1z, TOFKREB, 7 MEFTD EKs
ONRITIE, ANV EFVRTFF—2@BEEULBVEREINTOED A DOEFBT 2, &
72, Tyr-Gly-Gly RO Tyr-Gly 2&B L UBa. ER7 I 72 v b3 BOH 5N -
o U EDT ED L. Tyr-Gly RO Tyr-Gly-Gly £Ri3. ZHZ# EKase A BB DiF
BiEDHbDEELLNS,

HEBWCMEK RO LEK 2 AWV 12 B 6 OknfE 2 HIE U 72, kn{fiz EKase AL Tid MEK
T94+ 6uM. LEKT233+ 13uMTh b, F72. EKase BitB§UTIIMEK T 48 + 4
uM. LEK T87T+ 6 M Th -1z, £»T. MEK D EKase AR B Ml # i 8 koS
BWEEALND,

7y FPNEME (BEE. AREE. TEAH, BRTE. BELCEEE) f0 EKase
ARUBIEES2, MEK 2B & UTHIEL 2 (Tablel) o EKase A MEEERBEREKICINT
dE L. £, EKase BEMHRIHBYFTERBCBOTEHWESR/R LU, EKase BT
LTiRT » RSO COMEHD B P EKs 00T 2RREL EHBHEH I LALN TV,
EKase ARCBI U CRBERCEZDFBESE L HEND LV IBMEY L —RT 2R LB,

Table 1 Activities of enkephalinases A and B in various tissues of rat brain

Activity (pmol/min/mg protein)

Substrate
(MEK) Striatum Hippocampus Amygdala Pituitary Cerebral Hypothalamus
cortex
EKase A 191 81 80 75 74 54
EKase B 95 153 111 78 157 79

KRB ADTHERA N T LENHHPLCICE > TEKase ARUBOEE2HELIZED
Thbdo, Bk, 7 v— FREBRFHZ2ACT HBRCHEEZOEHNTH TR, BE 3
2—10pmol /EAB:EBETH %,
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First Order Structural Phase Transition in Oxide Superconductor
BaPb:-x BixOs and the Scaling Law
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1. B &IC

BB Z ¥R BaPb—x Bix03 (LI FBPBO &M 9) 2 x=0.25 CREAOBLEZBRR
BT~ 12K %2737, CONERIERBEHK (Lay - xSrx)2 Cu0; (x=10.07 T Tc ~
38K). YBazCuz Oy (T¢ ~93K) HFDHRDKEI Lo b S xDMETH 5,
OB ORI THEINTVAS IS, BPBODOKMAMEEIIBI 0%&x. RETOA
o THRROERFMH I HIKET 5, COZ L3 COMEDOHBBEI LD LT
REETHEHLERRUT VD, £ LT CORFREEED COMBORRISHED . Hli
7 2 v iEAECORTFOREBEBESENC LD TEHEAE O Tc2HO2L L, *
12x~0.35HETER—FBAEBZF| LT LN EC LALPOHMEDN HDEE
AbND, Hi, LB I HSRE{IEBKS T72BPBO & X PR BEe2E o odb,
AHOHE2E L LB THEINS,

COMBE TR DRFPARLEN & MM & OB 2 B<280 7T, BEROFTEE
XBREF /S8 — o OREKFEHEORAIE 217> TV HRHP T, x=0.40 OER B VTR
A — RS REBBRNA L L2 RO T2, BEORBE TREELHERI 1 >0
FHZ DO T UH»E 6N TRV, O &3 BPBO O FAEEM R TA2EE AR
BRACEA, E—RKBEEBRBIZ 27 - Y THIOEAY ORVAITHS EEA SN

NADTCLLXC®ET S,
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Fig. 1 Temperature dependence of the change
of the ultrasound velocity in BaPbi-x
Bix O3 (x=0.4) at three different speeds
of varying temperature.
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AOTHE L SR E LD
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AL LD EFDETBE
BB D L7 - FRED AL
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T, = 205K
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Fig. 2

Time dependence of the mechanical resonance
frequency at some fixed temperatures in the
cooling process. The resonance frequency is
nearly proportional to the sound velocity.



EBORBMIKGFESIE- 3D LRoNE, NIV br 5L ) KETRET %2 5ETHE
SIBRE-T. BRERTTI2OREVKAZKES T2, FRIEKLT. BE LA
REBOTRRERECERL Y, THESAERCELT 2REBSFER L, BE 2 LHR
ROAL TEER (BRERLULE BELTS. FRE2{EELE» -1,

3. B ¥
ETRTHEET. RCBEIZERT (A, BrRBEAZLTO LS CEET 2.
T=1t/1T(A)
T(A) = (Rw3)V™ (1)

A =(T¢=T)/T¢
CCTR. widZNEFNHAERDOEER & KERE TH 5B, T T LKolmogorov® &
Avrami® K X -> T 3RTHREDHBACB/ oA Ry — ) v VBK
X(t)=1-exp(-mw/3-7%) (2)
PRHODE, BEEBORTULTWVWAT =200 KEEBCETABRKERCED T =

225 KOFa%2BR a2 TCofid, Fig.3RINZ IO, Q)TKRIND 1 DOMMBITE

£ [ BaPbyBig. O, e G ot

=< 1.0 OIS

> |

Ren

s
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v |

§05 —_— X(t)=l-exp(-%t"')
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Fig. 3 Results of fitting the experimental curves in Fig.
2 to eq. (2) (solid line). Dashed line is the theo-
retical curve of eq. (4) with the parameters in the
case of Tf =212.5K given in Table 1.



TT X%, COMNBPTRAEBX(t ty,2) =12 TEHIN, T(A) LT(A)=L11ty4
DEARY D B DR ty, 2 2RV, SEXB T cLhid .

T(A) o exp(AT2) : (3)
DEFEBHIDOTINZHOD ET,~240K #2185, COMEIEKE RO FROAELES
EPDEUIZEBEERIT—BUTVD, Fig.30HMB2HRFELLAD L, RXOBERD
F— & ARCERRA (1220) TEROERGEBRSSITNTVDETLBDP» B, TOTF
ML FOPRZPEACANSINEL SRV ERERBLT VS, Tubb, BE XM 8
CH2EHCHHAOMEEMLC > THA¥E re PEEL, ZNRERED te =rc/w &
2y —WANNTRKERT. =t/ TA) TRaINZ, ThbZ2RVNE, KDL LHABEA
DERERZ2HBPTL2DTHEYTD %0

X()=1-exp(~(w/3)(T+7)*~7*)/(1+p7?))

(0.2<p<1.0) (4)
COXEAVTT; =212 5 KDBEXBONIMRE Fig. 3 CEMTRT, £10E Ty KB
3AT(A). tc. T D% Table 1 1RT,
Table 1 Values of the characteristic time’

£ (A), the critical time t. and the
scaled time t. described in the

text.
Te(K) f(a)x103sec) te(x103sec) Tx
212.5 2.73 0.18 0.066
215.0 7.15 0.45 0.063
217.5 10.3 0.65 0.063
220.0 ~30 —_— —
225.0 © — —

4. = S

ETHRNIZAV/ Vs DAEFL EFRFH R SHBR~OBEREBCHIETEC &
2, LU0OBLNIZA—RARICE 2MRXBOHFTICE > TP D2, WESHRDH 2~
4 —DEIENEBE X RREEEE (BA60KV-200mA) RV Y FL—varAy v
~2HRVT, AEIRO0.01l deg 27 v TOw— 20 A+ 4+ » TfT~»1z0 Fig.4iT (002) .
(220) EFHEOEFA 20 EEEBOREKFE2RT. SOBE 20 OB LBFER I
AVDTF—EDIE 623K E0, UhL, (002) EHFFED20 T 2EREIA Vs
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Fig. 4 Temperature dependence of the Bragg
angle and the full-width at half maximum
of the (002) and (220) lines.
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1. &

K2 ZnCly ( potasium tetrachloro-zincate) & [N(CHsz)4 J2CuCly (tetramethyl-

i

ammonium tetrachloro-cupurate ) (I8 & - N EHER 2 e ZXRMEERE T % (Table 1,
2)009 , TnbOMED/ —w g (N) BEEBORLEL MG b 5. EMEQ
Pram (Z=4) Thbo FHAE (INC) @, BAMEISHE~2 brq=(L-0)a*
(D : misfit parameter ) CEBSNIMEE b 5. Wt R@EERP T chb N

bo BAM (C) Tk, EE~2 quci—:l,’—a*tf;b. afilids ) — 2 VD 3 fEiICis - 12

Table 1. Normal-incommensurate-commensurate phase
transition in K2ZnCly.

Space Modulation Transition
Phase
group wave vector temperature
N Pnam(Z=4)
Ti =553K
INC PP?:Sm a=(1—6)a*/3
C Pnaza (Z=12) q=a*/3




Table 2. Normal-incommensurate-commensurate
phase transition in [N(CH3)4]: CuCls.

Space Modulation Transition
Phase
group wave vector temperature
N Pnam(Z=4)
Ti =297K
INC ppgz‘ q=(1—-8a*/3
Te = 281K
(T, *
c P ez ) ThaRaY 3

BFHER bD. COMTIE. K:ZnCly OBE. WHEBBL/RLY . 2B Praz (2
=12) &78%, —4. [N (CH3)g]z CuCly Tid. MBI P21/a(Z2=12) &b &
P2 RT Y,

FHE T3, BE - ABASHEROBE2HA1:D. b OYEOXEBERT 2408
SREBAMBTTV., MHKET 2EREOMMEZE 2 BERBOBRICHE S 2 ER L ER
PWET D,

2. £ B

XBREFHREE RS2 2 ~ @B IN T3 Enraf -Nonius CAD-4 2 AWV THIE
btoﬁmLtXﬁm75774b%/ﬁﬂx—ﬁ?%ékthﬂaWﬁmBK)?ééo
RROREMME. Ky ZnCly 12DV T3 Nonius BREBE2AWVE 1 KT, [ N(CHs)4lz

CuCly AW TEHEMHOEREEZRAVTL 0.2 K TfT-

31 AESHEESHORERN
K, ZnCls. [N(CH3)4]: CuCly ODARBEHI ZHBRAE.
O0kl10 wNL k+1&FH,
h00m KNLU m&AHK,
h0lm &HLU h+mas,
Thhb, X HBEME 2.

Pnam
iss



EHRE L. HRFOEMIKII Fourier R D 1 ROBEIZI ZEZB/L. KWRTETRITL
720
U; (x4) =a;sin (2Zx) +b; cos (2% x4)
i=1,2, 3, 4 v
BAHOBER 2EEOHETCRBIFTULI. 123 3RTEMBHEAV2EBEORKFET
&Y. K ZnCly it URGHEE Pnaz2, (Z=12) %. [N(CHs)s 12 CuCly. Tt U 2 B
Posa (Z2=12) ZAvi. $ 5 1 DREEMHEZAVIERALETHH., FEEHEHA

BRI FH%13 Fourier B30 1 IROIBIZ 2 ZE LU 12,

3.2 BEEEOoERTER
BEMBEABESEEONBENII T, IWTONKEL2ET28EHE (BEFH
&) ORFHEERDTOR ALY THA T L5 Dam & Janner ¥ LI > TRINTV S, &
LT3 zhzMBLCE T, K, CONEEZERERCEALTCEES - RESHEBR SV
TEET %,
EREER ARTBER 2BV TRERT 258, RTBEd,
r=r +U (g ro+1t), (2)
TEDAND, LT rp BERBECHIIZFEFHEE, UREREE» OB ERDT
KRB, t 124 XRTERCTB2HICHEA SN phase parameter Th o
BEBBONHER . Bamgonmire (RIT) eT2e,
{(RI7}={R. &lt. n} (3)
THERDLDIND, LLTE . Ty BENTH 4 XRITHAFRBIEDMERST LW EHD 4 BRORK
DTHD, CORFHRIERE ro Lt 20T DU A RTEEIERTS &

I’O, R ro + T
= (4)
t’ Egt =q - TH1y
Eisd, BEBEORHEIIRTERBCEDTILN TADO T, 4RTAFEEE X
DEBMBA—D3IRTEMTITONIBENH D, ->T. BABEDHREE., THRITE D
IR LI REBMAIMbA L LiTit B,

ARTTAFRBIEIZ e =1 ¢ ey =-1D2BERCDIRZLLENTAD, BEREHRBEOR
o, BEQ t OECHIBRES A %,



3.3 BHESHEOBRE
K, ZnCl, i3 AHTHRFRRCRBRLTVS, $72. COHTCHFBEBERZTR T &0 565

MG DR Pnazy &8 Bo > T BZMBHA.

Pna2,
P 1ss

E B, —F. [ N(CH3)s CuCl, DB . BAHRBEMERIKEL, V —=2 viBERAL
D& D FH%2 45 EbHED unique axis 8D, CDLELLERBEDTMBEIZP2,/a
Elgh, BEMBEEE LTI,

p Paa
ss

VBRYUTHDHEEALLN D,

4, BREEBE

K:ZnCly &[N(CHs)sl2 CuCly ORFFERZZNZNTable 3L 4i0RT. BAM
ORI 2EEOHETT - 1eds. BEBBCIABFOAPRAFRIRIZHECL> TV
b, Chid, BMEMPC L 2BH CRRFEECHTIERTTZZEL. BERTFOER
PG LI L ThbH, UL, CO2O0DEF v 5B o rEFEECREERNZER
/A

K:ZnCly & [N(CH3)4 ]z CuCly OABEHOELFELZ ZNEFNFig.l &£ 2R T,
AT B DBNAIIE, Ko ZnCly DWW TH 2 2DK & ZnCly T [N(CHs)s 1, CuCly
DTk 2 DON(CHs)g & CuCly ThHho 2L T, THLDBEDEMIR =14 &
Table 3. Space groups and R factors for the

incommensurate (INC) and commen-
surate (C) phases of K2ZnCl,.

Phase C INC
Temperature 298 K 418 K
Space group Pnazi P P?Sa:l Pr;sasm
R (%) 3.0 7.0 6.9
Number of

reflections 2476 2473 1317




Table 4. Space groups and R factors for the
incommensurate (INC) and commen-
surate (C) phases of [N(CH 3)4]2CuCly,.

Phase C INC
Temperature 274 K 293 K
Space group Paysa P Pava PP?am
sS 1SS
R (%) 5.0 6.7 7.1
Number of
reflections 4234 4250 1997
D
A ﬁ;cun Y@
3l
CL(3) in
cL(2) /)8
CL(4)
K(1)
<>
&
@ i /
g g

D

Fig. 1 Fundamental structure of K2ZnCls in the
incommensurate phase.

3MpterehBb s —HEHECABLTO S,

Kz ZnCly & [N(CH3)4)2 CuCly OFRBARLBARCHIZERT OXRANDIRE &
fIf% Z0 FinTable 5 & 6 KFET, ARAMHIKE T ZERBEORE (Ainc) &0 (¢inc)
RAKATEHINTN B,

U (X4) = Ainc sin (2 7 X,+ ¢ inc) (5)
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Fig. 2 Fundamental structure of (N(CHj )4 )2CuCly

in the incommensurate phase.

Table 5. Amplitudes and phases of modulation waves for

the incommensurate and commensurate phases

of K2ZnCly.

Atom Acom & com Aine Pinc AP

K (1) z 0.0363 34.58 0.0303 -54.24 88.82
K (2) z 0.0419 103.95 0.0362 14.33 89 62
Zn % 0.0249 141.49 0.0213 47.15 94.34
Cl (1) =z 0.0879 96.32 0.0831 4.68 91.64
Cl(2) =z 0.0965 171.21 0.0895 85.38 85.83
Cl (3) «x 0.0459 213.16 0.0384 121.41 91.75
Cl (4) vy 0.0376 179.24 0.0359 9851 85.73
Cl (5) z 0.0141 47.67 0.0155 -45.31 92.97
Cl (4) «x 0.0378 32.85 0.0384 -58.59 91.46
Cl (4) vy 0.0388 0.73 0.0359 -86.49 87.22
Olt{43 % '3 0.0160 39.98 0.0155 -45.31 85.29




Table 6. Amplitudes and phases of modulation waves for
the incommensurate and commensurate phase
of [N(CH3)4]2CuClyg.

Atom Acom Peom Aine Dinc FANY)
N (1) =z 0.0129 244 .47 0.0090 241.70 2.77
N(2) =z 0.0172 43.10 0.0123 42.15 0.95
Cu z  0.0256 102.53 0.0197 101.26 1.27
Cl (1) =z  0.0341 106.89 0.0262 102.43 4.46
Cl(2) =z  0.0510 78.27 0.0411 78.28 -0.01
Cl (3) x 0.0097 162.54 0.0125 148.24 14.30
Cl(3) y 0.0195 129.67 0.0114 117.84 11.83
Cl(3) z 0.0278 -76.63 0.0213 -66.95 -9.68
Cl (4) x  0.0108 44 .51 0.0090 51.67 -7.16
Cl (4) y 0.0185 245.64 0.0168 249.21 -3.57
Cl (4) =z  0.0170 140.80 0.0116 137.83 2.97

RSB 2ERANORE (Acom) &AM (¢ com) X, 3 RILEMBC X 20T
THROLNTTRFEELABOHECB 2EABE2E LT, X 5HE LI,
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Table 1 Critical exponents () of linear thermal expansion
cofficients and corresponding critical amplitudes
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a 0.21 £ 3 0.93
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Fig. 6 A double-logarithmic plot of the spontaneous strain vs
reduced temperature.
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