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In this thesis, we would describe the two microscopic-experimental approaches
regarding the search for the hidden order parameter of heavy fermion URu;Si;. This
material was discovered as a heavy fermion compound with superconductivity (7 ~ 1 K)
and some sort of ordering with a phase transition temperature T, = 17.5 K. In the early
;tages of research, the (upper) ordered phase below T was considered as an
antiferromagnetic ordered phase with very tiny ordered moment of ~ 0.03 ps/U and a
wave vector of @ar = (1, 0, 0), Whi(;h are observed in neutron-scattering éxperiments.
However, later experiments have revealed that the tiny-antiferromagnetism are
extrinsic and some other ‘hidden ordered phase’ should exist below T;. At present, the
hidden order is still veiled in mystery, in spite of a long years of investigations over 25
years. In Chapter 1, the details of the issue of the hidden order, the historical reviews
of investigations and the physical properties of this material will be summarized. In
this study, we have paid attention to the two possible candidates for hidden order
parameter. The one is an electric quadrupole scenario, and the other is a magnetic
octupole order model. The former scenario has been tested by means of the resonant X-
ray scattering technique. From the experiments, there is no evidence for the electric
quadrupole (O, or Oy) order, and only antiferromagnetic signal was observed with g =
(1, 0, 0) as reported in previous researches. Alternatively, we found that the
antiferromagnetism occurs in different regions from the hidden ordered phase, because

the antiferromanetic Bragg reflection was observed at a lattice-incommensulate
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position, but satellite signals do not appear around the commensulate position. The
details of this study will be presented in Chapter 2. The possibility of octupole order has
been checked by neutron-scattering experiments under'uniaxial stress. From the
experiments, we have obtaingd no evidence for the magnetic octupole (7 or T}y, order,
and only antiferromagnetic signal was observed with g= (1, 0, 0) as reported in

previous researches. The detailed description will be given in Chapter 3. Finally,

conclusions will be given in Chapter 4.
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Search for Hidden Order Parameter of
Heavy Electron Compound URu,Si,

(EWEFILAEY URupSi, DREN-HREEROEE)

ZL D fEFRILEY (FLE. 77F /)4 FLE&®) X, KRET I EFORRIIIEBTFE
— AV FBREETAREBEFE T, JCH L., T, ERUBEFORE/\BFREDE
WEBFBEBEEREFTI3EBRH DI LNoho TE -, BRESHEBILERE., THETFHE
e AW THERREIND D, BREBFEFIITEFREESSFS<BARELY., Zhiz
XL, B X BRBEL I EFOBERLOMOMNFEZBRTE 2720, EXNBFHRFOER
ROBRIFEE L LT, £72, MRNBFORBENSERFERL LTHAZRBROTWS, -, B
SIBFEFEOREICIT. —EHEOTLIC L - TH UEFERORS IS FRIINTERL Ih
BHOT, FHEFHEZAVWTINZRIETZZ LN TE S, EHITERZBNT, &F
BHEBEEREAT BUEFKF] TR TV D UR,SH, DFEEBIZ-OWT, L8 X Hi
ELE O —EUS A TR HEFRERELZ AV CRRSBFRF OS2 IEIHELIT o, £
P, URWSH I DWW TIERICMB R ERERZ AR L, 48 X REELERZBAVCELKNETF
BEFOREBEERIEL 2, #FLWVWERORER., BEICLHEIN TS 0=(1,0, 0)IZx i3
DEELR, FEAREN AR — KRR OMRET— A M XD THY, Zhiso
FEEZEAMTWRNWELZEVWERBEE BFEOHREITH AT S/N IR 2 HrhL) THESE L=,
EHIZ, BRFEDORMREERER IR TWS 0'=(1,04,0), BLUOZhZEOEELHECM, 0, LIz
EEBERBENRRWZ 2R LE, SbiT, RBEMBELY— 7 OFLBNETFESMB LY
ENZTHTWAEEZRR L, KABESRBREOEA LTI TCRE—ITRELTWSZ
EERPDTHEMICIEERA L, 51260, 0, DENICROBFRFORERR ARV L&
FER LT, RICEFIIRI/I\BFEFONEEEZES 2D 1 BISH TOPSEFEELERZIT
o, FORER. (h, 0, DEAEB XV, h, DENICEFEE 2oL 5 REK/\BFRF DK
BIIENZLEHER L, INOERETAIC, EHFRX I BETFRIIBIIIREERED 1 21
SIESIT HiLd UR,ShH DBNI-BHFOBEOWT, FlRERFRFEH ARV AT H DR
WWERERAREZEBLLOTHY, WEYEEIIRIT 2 REEEFROERSTIo LTER
THREZARRDIBDED D, Lo TERIL EERREEL @) ORUEzREEND
EREHDEILDERD B,
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