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X-Ray Diffraction Measurements at Low Temperature under Pressure
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In high-pressure study, the crystal structures of materials are a very important factor at low temperature. X-ray
diffraction measurement is the most frequent and useful method technige to determine the crystal structure un-
der pressure. In this article, our recent progresses of high-pressure and low-temperature X-ray diffraction system
are reviewed. We also describe the recent researches in our laboratory.

[DAC, X-ray, low temperature, lattice constant, superconductor, He gas, refrigerator]

1. FL&HIC

IR, % < O RBOBINC L VKRS ERE T
DOEBFEPBFEIN, TN L & HITHE 2 7 Bk
WHBEH S AR CTRRAINDS X DIk TE,
COWITTFHFEDLNT, GERREDO AL Z T
%o WHETIIHE 2 ERPATETHL—H, WIIK
BEEICS &, BRRCERTFEAR LN /205
Wb YRR EOLDONES LR
Wb, mETOWEEHS M A ETEEER
b5 2 T NBOH, WEOKFER - R (&L
W oS Th B, FRIC, WEOETFIREIT L
DRSS ITERAL T\ A7, BENTTowE
OFFIFICII AR R B b, COREE % mE Tk
ETEHRLENFEFED 1 DI X FREPTE
Bl 5, BIAETE, SEXFEFERE, £
FEOB L H- T, ERFENMHELLTED, £O
FTRLERL TVLEDH, XAXYEVFT /B
)l (DAC) Z#H W/ HiETH b, DAC DK A
NR=AL, B EKLTWBEA VY Hx—Hl
BEEERNDZETLTHGDO LU T ENAIVS,
100 GPa # B2 A EREDARTHHZ L &, K

FREDHMERBE WO X HEBRTLHEHINT
W%, DAC & H\W /o @ I X FR5E5IC B9 % FEE
BEORGERE S PR S  OHE - HERZIC LD
FNAINTWAHELEDI CTIREE T 5[1-4], KR

T, BICEELRKEZHAS DY EmRERE (%
BEHREREE) ICBWC, BAELXO LI X HER
PITHONTHBERICOWT, EFE DSOS Tl
LT X fBeyrE s hOoicBnd s, £/,
EEODOT I — T THRAENIE % 4T > T A KRS E
TOPRMEEEAROREMELEICOWT, BTV
F— g e (KEK) O7 v 777 b
) — (PF) % SPring-8 ®¥ v 78 ko Vvik§itx
FIA L TT » 7o @ E X SR EHT EBROK RICOWT
LT 5o

2. {EESETTO X REHTRER

2.1 XEEIFAEKESERIL

XMERCTHEAINLHEEEDOHRT, st
TV EL TSN TWS DAC IS HWHHR
TWb[1-4], Fig. 1 ICTEZELOMEZETHMAL T
W5 ZERE R & S X §72 ) DAC ORERS X

1 T156-8550 SREUERI-FA KR K 3-25-40  H AR SCHAEET HPsrft
College of Humanities and Sciences, Nihon University, 3-25-40 Sakurajosui, Setagaya-ku, Tokyo 156-8550

2 T156-8550 FGUARHEM A KA K 3-25-40  HAR KRR (A IEMEREITER
Graduate School of Integrated Basic Sciences, Nihon University, 3-25-40 Sakurajosui, Setagaya-ku, Tokyo 156-8550

* Electronic address: tomita@phys.chs.nihon-u.ac.jp

BES O & Hiffi Vol. 22, No. 3 (2012)

’



He-Gas 2cm Be
—>

Incidence side

SUS

Membrane

Body of Pressure cell (CuBe)

Expansion

Fig. 1. (Color online) A cross view of X-ray type dia-
mond anvil pressure cell(DAC). Inset shows diamond
anvil as the opposed anvils and sample view.
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Fig. 2. (a) The vertical system configuration of RA-Micro7HFM and (b) Low vibration type 4 K GM refrigerator (The

drawing is offered from RIGAKU).
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Fig. 3. (Color online) Candidate materials as X-ray
windows: Lumilar (1: 250 um, 2: 250 um (high transpar-
ence), 3: 100 um), Kapton (1: 7.5 um, 2: 12.5 um, 3:
50 um, 4: 176 um), Polycarbonate (50 um), Carboglass
(25 ym), PET bottle, OHP Film (100 ym).
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Fig. 4. (Color online) Pressure dependence of ruby R1
peaks using (a) Daphne7474 and (b) He-gas as pressure
medium. The wave length is defined by A-44(P) (4A(P)
=1(0)-A(P)), where A(P) is given by the ruby R1 peak
under high pressure.
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Fig. 5. (Color online) (a) Crystal structure of
SmFeAsO (P,/nmm) (b) Top view of SmFeAsO struc-
ture: tetragonal (P,/mmm) and orthorhombic (Cmma)
structure. (c) X-ray patterns of SmFeAsO using synchro-
tron radiation (0.41372 A) at low temperature under pres-
sure (tetragonal at 200 K and orthorhombic at 8 K). The
plus marks show the impurity peaks.
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Fig. 6. (Color online) A comparison between synchro-

tron X-ray diffraction pattern (PF) and characteristic X-
ray. (a) Synchrotron X-ray diffraction pattern (PF) of
CaFeAsH under 4 GPa (1=0.615A) and characteristic
X-ray in our laboratory (1=0.7010 A). (b) Full width at
half maximum (FWHM) at index 112 in CaFeAsH using
He-gas and Daphne7474 as pressure medium.
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