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Fig.1 Preparation Process of Magnetic Activated Carbon
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Fig.2 Magnetic Separation with Change of Inside Diameter
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Fig. 1 Sequential Program
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Fig. 1. High Gradient Magnetic Separation System for Medical
Application.
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Fig. 3. Distribution of Magnetic Field and Force.
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Fig.1 Three stage wastewater treatment process for
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stripping, magnetic activated sludge, and contact
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Fig.1 Arsenic concentration after magnetic separation.
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Fig.2 Arsenic concentration as a function of added magnetite.
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The design of a superconducting high gradient magnetic separation system for highly viscous fluid

BN, WES, FILRE T, R ()
MISHIMA Fumihito, HAYASHI Shingo, AKIYAMA Yoko, NISHIJIMA Shigehiro (Osaka Univ.)
E-mail: f-mishima@ see.eng.osaka—u.ac.jp

1. [ZC®HIZ

(b5 i 7e &0 T O RSB C, &k PEVE 27
IRERZ AT BRI A BRI T8 TN EZ R § AT L AR
FERDRAL., BBEER > TV, B Sk T 57280
VZTE ) 53 BIEVE SO RE A IR A3 A T3, bR oo BIERANT 1
RIEHESLSIUTUORNY,

EREMETR IR I TS~ 10Pass DREEEZTRL . D5y R
IXREETHY , AL TIE o BT Gohl T ORI MBI
H U, #EER AW m AR R S BEEZE L, &
FEPEF AR TS D BRI AT L R EEFER & S D RIS
T 57280 FHREIEFRICIVBAFR LI AR EE OMK T L2 &
O, e E O FHEFHZOWTHRE T 5,

2. KA BEDER
TR BT R IZBI<BE R ) OFmWEFIHL T, &
BERI R L2 DR D B IRy BT 2850 T D, iR
NS ORGSR BECIE, BB T ITIXFITHER ) Ry
7 TIHMEIL B BERL TR 12D, RT> 7 ha
ONZRT,
F, %mj (M-V)H (M

F, =6znr,(v,-v,) 2

ZZT, Fy R, FolER 797 ), r\ TR 7288 M
WAt HITREBATREE . 7 1HEEE v ZPR A | v, 1oL 13l
JECTHD, WAt M=y vH THY ., SMEBENBEE 14y K&
WIGE T, fRI L Ms &72D, BEROTHECIT, BERIDRT
w7 1% ERlSTODIGEIT, wBErTies 72D,

K@)EY, KT w7 IR B TR&ELARD, Bk

A OB STBECIT, S BEC BRI K&,

TBENEEL 72D, T DT | FREERAN S ORI Sy B A
1T, B Al A D DT~ O\ BB A LR
A VH (FRIENER) DI EEE 70D,

3. MR D BEEE DR

SRS L CL MR LA DR IR 10Par s D EDREER IR T
BD, SRS BRI~ LT LA N RE U R A
4 SUS304 ki [ fafnmifb: 0.72T (SQUID THIE) kit
20 m]ThBb, K (1) DBERNNITONWT, 1 IRITHIIZIE, B
K[RADRESIT, WAL LB A O TERbE 5, MR
(1) KERT 7 T (2) RO D DOFENWE T LIRS
BT RDOEE T HIEICID, Dl R EE R ES] (4
BiE) 27D D i L SR A ORE AR TE D, B
Oy Bl SR IS TR E AR O 6 AN HUINBES 2SR
A, fafnm it Ms Les, ERIEORI D% A 0.6T FLET
AR5, ) FIINT BR85Sy BEx S B L OWER 7 1V
B S BRI E T A I LT,

IV A RTBE SR A SR T 4V 2 &R L HGMS 12k
ST, EORREDEERNFONDDONER D120 BT
UG R A1 T 72,

FHEEZO—HIELT, VL A RRGBE B A DR T
WU g (B £ 50mm) ZBLiE L, N ISR 7 1 v &
(SUS430 H, 4 Imm, Smesh)Z Bl iE L7, WiEIZFH R LD,
7.5mm/sec LT ELT, AIREHZMHTY 75 ANSYS

Ver.10.0 % AV N TR M ONRIE D 53 AT DT 24 TV 55y
A &R 3 A D FRAT RS 2 2D, IS AL T, B[ 5
CTHGEANEE) R RERE | AT AN Z DT A —DW
RIS DR 55 Bk 1 DB E K DT, Z DR FEAE RS T 4
VALK DTV D4 EER AR D . BHID S BERICHLIELRD
WK 7 A NVE ORI EFTE LT,

FHEAE B DR D IS TR NICHER 7 A VA BB E L
T oy BESE R CREE 10Pa-s, it 7.5mm/s) {77, 74/V
X O A SET RGO Sy Bl O G HA L B A X 112
R,
100

90
80
70
60

40 —@— experimental value
30 —O— theoretical value

20
10
0

separation efficiency (%)

0 10 20 30 40 50
number of magnetic filter

The separation efficiency of theoretical and experimental value.

4. &

FHREE BRI ANFIZ R CEZE S T- 2D 74V 28K
B FALS TR O S BEROFH R GREH D ThHI LN

SRTE, TAVERE 50 KR 2 L T BER 95%LL
e EOSEEE AR LT,

F7o T4 E 10 LT, Ay adiE 5 s 10 ICL=IED 5y
BEROFHEAIT, 58%5 80%IT 5L, Ay 28z
LB BRI B R RIS L, R TR SN,

BER T ANE DRI B L O Ay 2 BT 5Lk -
T AR CORBESRIZ BT DX R E O3 BER O
1L+ FTRE TH B,

5. F&®H

FEEE 10Pars OREKEMEFT AL 4: B EERER & B8R /) Bl
T DD BT WEHRIE | el AR, ik, 7 AV AR
WZOWTHREIL , BB E A 3 it LTz, £ L CRiatLTz
R BIERE A A CIRBRZATO ARk C 7 L 28k
50 FCRRIE WD ETRERE R EBHRICIRAE RN T
b BRI BEER AN DT LN TR, Fm i - KL
MA[REZREEE R FHC W TH, AFERE R WDLZET, W
FEAPL (R TR 70 L) o7 4 VAR A feii{b 352 &
THIGATRETHHEE 2D, SHITARITIE NRRSGEEE
L7z ETCOT4NEIAR O G THLTETH D,

HiE
AR IR LA IE E i B 42 (22760210) 2>HDO BRI LD 3
fEL7=bDTH5,

84 20114FBERFIR 147 - WEES L



1B-p01

SQUID / &Hill (1)

High- 7, SQUID Z AL\ KB/ AR ILESR 47 mEHA
Mapping of Electric Properties of Solar Panels using High—7, SQUIDs

FoFn FZ, Bl 8BS, =% By, S @E, HHE (IR

BA R, &E KE, i

£ (EEETH) M5 BZ(H LA

KIWA Toshihiko, MAEDA Satoshi, MIYAKE Kosuke, SAKAI Kenji, TSUKADA Keiji(Okayama Unib.);
TSUKAMOTO Akira, ADACHI Seiji, TANABE Keiichi(SRL-ISTEC); KANDORI Akihiko(Advanced Research Lab., Hitachi Ltd.)
E-mail: kiwa@elec.okayama—u.ac.jp

1. [XC®HIZ

N, A O KR S VA B R AR T DT

UL, TR A - B, TSRS 2 X U A & T FER
pﬂﬂﬂ%ﬁbz%ﬁ%é ZTOHRTHA DT N—T1%, K&
SRV JE B AR U= B2 AL, Zhicl sxpr
MR T Dl 2 @I AAEHTS-)SQUID [ZX - TR
TAHVAT ADREE LT TE-. 2OV AT LTI,
HTS-SQUID (2o TR IHEN 2B 1E Fox L Ty s A
iﬁérllaam“é LT, KBGEM SV OSras & o5 AR

WIRAFUTAR 5215523 TE 51, 2].

AW TIE, SQUIDERE G LIzA T vhaf %z
SQUIDE[R— Kb FIchifE L= 7251, K@ <
HIVIHNE G CTHERR T R OIS LTz 2 B4y ORES A 5+l
HIET, KBy SR OB S S T RAb LT

2. BB
Fig.1 (ZBAE LI BRAFED A HU O K T 5. K
B R NE 0.5V, JE# %L 1 kHz OFBEAZEIAIL, 2tk
DR LTl D/ SRV AT ANE 2 ARG A i L7z,
TSRO EICRE LI Y7 Ty T af & v
7= BHE FIIE Ty T a v EESNC R LA T vk
IAWNZLESTHTS-SQUID ~MBEELTZ. BT v 7 aA v
[EPNEE 10 mm X 20 mm, 200 380> Cu BUFF A=A L%
7o FloAV T v haA ML 59 B THY, HTS-SQUID &[r]— K
BB L T\, SQUID (ZIdse et A &8 7-h0
ZFHWZ(Ref.3). B/ T o7 aA VIR THY, (7 vh=a
AVIZHTS-SQUID &EbIZ, IR E R CIRIERAILTZ. A
T oA B LOHTS-SQUIDIL 2 F/ 38—~ M EA
“/ww“lﬂﬂ CERELIZ. HTS-SQUID ICk->THiENT-1E
B, A EEIZE Ly 7 A R Lo THEAE
/Ez%zﬁk PR LTz, vy /A U IR AR OWREEEE 300 ms &
Lf ZORE, 1FHIVHIE FIX AL 35 B BB X B &F)
BE VT LIZbO (dB/AV, dB/dV) &18b. /\Ekﬁﬁzia
B DRESFEYIT VT :‘/r/VIET’i’(}ILZ}’L%) EER AN 1k
D128, 4oz 2 A OESEALIELOIE, KM

Pickup Coil

Magnetic Shield

Solar Panel
—— Y ! Lg-N; Dewar

B i
‘ -
: \
Dark Box | i HTS-SQUID with
; Input Coil

Light Guide

: Detected Signal

|Halogen light source |  Deactedm

|Oscillator| -------- Rofersnco Signal ___ ., MNoorin Amp. Qutpyt Signal
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Fig.2 Distribution of differential resistivity on the solar
panel surface with the bias voltage of 8.9 V.

ARV PEFA ) _R—a MR FEEIC I ERL-H DT
H5b.

SE K

1. fdFnfh 2010 F-FKZRIEH 16p-T-7

2. FFOfl 201 TAERZRIGHY 25p-KJ-20

3. S. Adachi et. al., Physica C, 470 (2009) pp.1515-1519.

58410l

201 14F PERFIR T57 - BAEE

Ay
EAY



1B-p02

HTS-SQUID ZFAL»

SQUID / &Hll (1)

=R AERET DR R

Development of AC magnetic susceptibility meter using HTS-SQUID
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Figl. AC magnetic susceptibility meter using HTS-SQUID
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Fig.2 Relationship between water content in mortar and
magnetic field strength

84 201 14E AT T4~

Ay
EAY



1B-p03

SQUID / &+l (1)

NILLRILY RIGEZEZ AV E-EFAREICET 2 RBRMTIR

Experimental study on liquid level gauge for cryogen using Helmholtz resonance method
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Fig. 1 Photograph of the experimental set-up
and schematic of the resonator.
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Fig. 2 An example of the sound signal (a), and the FFT
result on it.
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Fig. 3 Comparison with the experimental results and the
true volume.
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Capacitance temperature sensor made of quantum ferroelectric STO
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Search for the First Critical Angular Velocity §2., of Supersolid State in hcp Solid *He
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1. Introduction — Supersolid State in hcp Solid *He —

We have reported a transition[1] from the vortex fluid (VF)
state[2] into supersolid (SS) state[3] in hcp solid ‘He. We
demonstrated the intrusion of quantized vortices by the extra
energy dissipation[4] observed under DC rotation by means of
the highly sensitive torsional oscillator(TO) technique. We
have also described[5] “ISSP Rotating Cryostat for Torsional
Oscillator Study of the Supersolid state and the Vortex State
of Solid He”, in the last CSJ Conference[6] as well. There are,
however, still many groups who try to describe the system
without involvement of quantized vortices, but with classical
motion of dislocations and/or glassy behavior of the system[7,
8].

In order to clearly show the involvement of quantized
vortices in the SS state of hep helium, we are making efforts to
observe the first critical angular velocity £, of the SS state
beyond which quantized vortices penetrate into the bulk of
the sample. We are also interested in finding an evidence of
the Landau state, where vortices are expelled out of the
sample even under DC rotation.

2. First Critical Angular Velocity 2,

In a macroscopic superfluid, ‘He or *He-A or B, in a
cylindrical vessel with radius R, the first critical angular
velocity £, beyond which the first vortex line would enter
into the vessel, is described as below from free energy
considerations without considering the effects of the normal
components.

Qo1 = (k/2nR?) log(R/a) 6h)

where k =h/m is circulation quanta and a is the vortex core
radius. We would like to detect this quantity experimentally
for the supersolid state[l, 3]. We have already reported
vortex lines penetration into the hcp solid ‘He by TO
technique under DC rotation, but the experimental condition
used so far[4] does not resolve 2,,. We have been preparing
a technique to utilize formula (1) to detect Q..

3. Experimental Difficulty and Challenge

By the way, what is the vortex state in the supersolid state,
under DC rotation? Although we have demonstrated the
evidence of the vortex lines penetration into the supersolid
state in the hep solid He[4], nobody ever discussed the vortex
state under DC rotation, where the lattice of the solid is
believed to persist in the solid. Of course a similar situation is
found in the case of superconductors.

Historically, the first single vortex line penetration
observation in He 1I by Hess and Fairbank[9] utilized angular
momentum change when the first vortex line entered the
cylindrical vessel. R. Packard et al. observed an electron
density change for the observation of the quantized vortices

through superfluid liquid He[10]. We have been observing
vortex lines penetration through the artificial 3D superfluid
made of 3D connected monolayer superfluid films, utilizing the
extra energy dissipation in the TO measurements[11]. Yet,
single vortex line penetration into supersolid may be too weak
to detect with the TO method. We employ a technique of
multiple cylinder measurements, which has been employed by
ISSP rotation experiments for superfluid *He[12], based on a
construction in which parallel cylinders fixed in parallel with
the rotational axis feel the same angular velocity as one in the
center. Fig. 1 depicts our rotating cryostat.

Fig.1. ISSP high speed rotational cryostat to study 2., [6].
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Fig.1 Schematic view of the experiment of local heating and
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Fig.1 Concentration and convection distribution under
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