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WFZERE R OMEEE (3230) @ We have succeeded in developing a simple experimental technique
for detecting the orientation of vortex lattice in the flux—flow state for type II
superconductors. This technique is based on the resonance between the periodicity in
vortex—lattice motion and a small rf current superimposed on top of the transport current.
It is applicable to the small samples including films which are not possible to study
by the conventional method of the small angled neutron scattering measurement. Employing
the resonant technique to amorphous superconducting films, we find not only the lattice
orientation parallel to the flow direction, but also the perpendicular orientation which
is not expected in theoretical studies so far.

AR TERE
(BHEHAL . M)
[ERS T Rt s

200 84E 2, 700, 000 810, 000 3, 510, 000
200 9E 800, 000 240, 000 1, 040, 000

A

AP

AEJE
o Et 3, 500, 000 1, 050, 000 4, 550, 000

25587« 3 2Rl g
BFE DR - B : WEY - el
F—U— N F2EBEER, MEK T, T— Fa vy st

1. WHFERHAG S W OHE 5

(1) 25 2 TSI HE S e B bR
DEAE WEARART) 13, W@ < FREAE
ANC &0 EBE 72 2 ot o = AT 2 i T,

Q) BEHIE 1 DR HALIX, $MRGA. B
fREAR 2 AR T D BRI B 51 O sk Ft: <o
RBARERR /N T A =X ORI, o1k kF
P EIRR R BREE TR E D, 2k L,



EHRAING & 0 Bk 4 7 v —RIBICT 5 &
BRI BREED & 1T 5 BB 201 Wb
TH. SOk, HHRRRARE L7
7 v —{REEIC A 7Rk T LN B 5 T RE
HRb 5,

(3) 7 v —IRBEIZ BT DR AL O PRI,
INETHNRFERFEN 2L, HEVEAL
NSUAYZJAN

2. WEDOBER
(1) 7 v —IRBEIC BT D W HA& - D ¥ T
R Z D LWERTIEZRRT 5,

() BARAVBRBE D 9 VIR E (7 E L
77 A) BIEEZRBWT, 7 e —IREBIZER
% WA DOAK T T & FEERADICH B 2
a:—é—éo

3. WFEEDIiikE

(D) AT H AT DU TE FH 1

OB FHEEZ > T 7 r—T 554,
BEORECH N D7 o —Fh ORI L D,
R OHFE XA I ERT I N D, T OHE
B, ROFEHE v &7 v —J5H Ok
HEIERE a T E D NERE

1:int = V/a
THEDOIT b5,

QOWNEBEFE DK & 1%, B Ak
Do BIZIE, ¥ FOLHNEEN T MG D e
(M 1(a)) . 7 v —J5 [ ORI RRRE I 3A&
fra, THALNG, TOLE. NEERKI
foo=Vv/a, 7%, —Ji, HEEGEIIH LT
kAP EERGE (X 1)), 7 a—J5m
OWHRMEHELS 92 0L DO FERTH
23R a, THABND, Ok,
fo.=Vv/2a, &%, IEZMAKTOHE,

a, =(V3/2)a, L G52 bND I, WEIFL
OWNEEP T AT AR AT~ T V3R
<D,

X1 BERMET DFAL & EE S M O BELR

OB 72 & JH I BT & B BRI EE L, B
HOEFNPE D mERA e —F o AT
T 5, WNEERE S E @A ERO L 20
TR BMRAHT B & & BERA& T D JE
MR 720 EEh S | R R e v 7 Shvh, O
Nx=E— ey Z7Igl vy, JLERNEZ 5
AR & A& 7L D IR S & E BT b
WL, BEARHE ORI E RET D,

(2) S B

AR 5 0 e i o — 7 L % T —
Re oy 7 6 L — b AR 5, 4T
KHEIC L B BT ARA » B8 ARE
AL LA DA, RSO % 4R % 5 26
BRI A T 5.

(3) #Ht

R ANy ZAEEZBUWEL . Mo & Ge BB &
Nb & Ge BT =T E/N T 7 RABRERED
BB 21T D

4. WIFERCR

(1) E7epli

O 2 (a) 13, F72 2 B85 T DAL M A A
YE—S U ADRRTH D, MARA -
FrADEHOWMA I —TIZE—Fr v
S a2 Wi v — 7 2B L7,

(a)  T=4.2K1=30MHz 2
—
e 2.5'10’“
0.0T
B IR
_'h—-u-.l‘\-_..__.,_l.-BT

W (mV)

177 :
»m"k‘-' o Lo 0 s 1 o 1 -

0 02 04 06 08 10

'% 2T .llc.H (M

o
=1
o

d ReZ/ d V (V)

.,.
%
@@ oo

@ Lo N
=3 3 3

V (mV)
o ——T—

V (mV)
X 2E— Knry 7 LRERG]

X 2(b) LN (c) iz, FLMEANE = 2% FBJEE &
I L TEEDIZ, FNENE 5K LDV, 2
K &SN 7= B EIE OS2 R,
EIRD 5.5 K (X 2(b)) Tik, HLIELEIIH
U HIZxh U CHEFICHM U, T2 dhns 5t

v/ = fIBa,

R EFFICEIS—ETDH, 22T



HFRB ORI 2EK L, BAEE BIXEINE
B HEFELNE LR (B=- <), —,
RIED 4.2 K (¥ 2(c)) Tix, K5 (4 < H)
E S (3 T 1D 12 CEAT 7 I 4
=L, TS (4 < H< ) THEE
70 JLE S

V,, = fBa,

i e — BT 5, WIhb 7 4 v T
4 TINT A=RTT, ERT—H L D—
B, WA O F AL EIRE LT,

O 31215 LT M1 H AL 2 IR RS FE ] &
LCEEDH, BWIRERGHEPIZHTZ > T
TEE 72K T ALEE S BLAL, Ehe M OME R
55 OB NP I I CAT 28 - 5 L E
NENDZ ENGhoT,

Parallel
Orientation |

uH (T)

T (K)
3 BT OWF HAL OB ERBFEX

@) ERNIMZBT DALE ST EA 3T K
OARMFTE TR U7z 28T, 155572 =8
WEIREBROBENERICESETHZ &I
X0, 7o—RBIZRIT AL A IR
W2 DD Th D, 7T I RESORE
L2HIE T E ZRWDRBINNERS SR & Ev,
i 2 3 8 7o/ S 7R CHRIE 2N ATRE & 72 %
FUmd 2ERMES/hS<Mmrondizn, &
BORBAORIENTEALE RV, 5T, FE
BREEE L2/ TH D, ZDOT
ALz 2 DB iR Fike LTHEH
BEDT,

QIEE 72k N OB & LT, Bis
K 2 W5 R 2 TR A BR8N OO il i il o AR A
BT A= DRV L W o TR 72

REOHENINETEALNTEL, £,

WA 22BN 7 WS BEROEBNHE S

TRV X—HRE /N T Dk b, AT
A HTAEINFICLETHDHEELH
NTE, AR THNEZT LT 7 ZBx
X, JRAELY ORGSO s B R
T RA—=HZDOERFFHENT2 N, LTZR-T, T
VT 7 AR T R L7 TE AL IEE
1T, INHOBESBES TITFRTE 2, 7
o —IREICH A 728 LW i EE) T h
LAlRetE &R Lz,

B) A B DEE
AREBREINL, =%V F v 7 BEEERIZBT
% BT Y Ie BARERRFF /3 T A — Z DX PRt
ERETDHDHLWFECRY 25, £, #
RERICIR S, BREERCAY ¥ AR
BTS2 Elc kv EROEER
RBICRT 2B e OB IZISH T&E 5 7]
REMED B %,

5. LRI LE
(WFFEEAE . WHIEo A e O IE# 12
(E Y

UdEEsamsC) (Bt 10 10)

@O N. Kokubo, T. Nishizaki. B. Shinozaki.
and P. H. Kes, Lattice orientations of
driven vortex matter in amorphous MoGe
films, Physica C, &#iA ., 470 %, 2010,
43-47

@ N. Kokubo, B. Shinozaki., andP. H. Kes,
Field dependent orientation of driven
vortex lattice in amorphous MoGe films,
Journal of Physics: Condensed Matter,
A A . 150 ., 2009, 052116-1-052116-4

@ N. Kokubo, B. Shinozaki, and, P. H. Kes,
Mode locking and lattice orientations
of vortex matter in amorphous MoGe
films, Physica C, & #Hi A . 468 %, 2008,
581-584

(Fgk) (G271

O DAL, RS T30 D BT
7 v — Ok ElE, 55 17 [ AR B
ENEHE. 2009 4E 12 A 2 B, KB
K%

@ N. Kokubo, A. Kanda,
Shinozaki .
Vortex States in Amorphous MoGe Disks
by Scanning SQUID Microscopy. The 12th
International Workshop on Vortex
Matter in Superconductors. 2009 4£ 9
H 12-16 A, NEEIF— DX (UL
B

S. Okayasu, B.
Direct Observation of



@ N. Kokubo, Periodic spacing and lattice

orientations of driven vortex matter
in amorphous MoGe films detected by
mode locking techniques . Joint
JSPS-ESF International Conference on
Nanoscience and  Engineering in
Superconductivity., 2009 & 3 H 23 H.
Tsukuba

INABRARN, PEE RN, AR SCE, P.OH.
Kes, BEEh S N7k k&1 DR+ 0L, 5
16 AR EEEIN . 2008 4 12 H 8
H., R THEKRY

N. Kokubo, T. Nishizaki, B. Shinozaki,
and P. H. Kes, Orientations of driven
vortex lattice in amorphous MoGe films,
25 th International Conference on Low
Temperature Physics,.2008 458 A 11 A,
Amsterdam

6. BFFEHAA
(1) WFFEAEAE

JNAE RN (KOKUBO NOBUHITO)
JUNRE: - BEBEREHEEE 7 — -
BhZ

WreEF5 : 80372340

(2) WFFEST 1A

(3) HLHETIEA




