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e R OB (953C) : The isothermal compressibility of strongly coupled charged
particle systems diverges within the one—component plasma model. Previously, the PI of
this project pointed out the possibility of its observation as the critical phenomena
around the critical point in strongly coupled fine particle plasmas. In this project,
the theory has been extended and the conditions for critical density fluctuations have
been evaluated in a wide parameter domain and the data obtained in microgravity
experiments on the ISS have been analyzed. Another possible origin of critical point
in fine particle plasmas has also been shown and the relation to the above mentioned
critical point is clarified. For planned experiments on the ground and on ISS, fine
particle plasmas in cylindrical discharge tube are analyzed by theory and numerical
simulations.

AN IR TE R
(REHAT - 1)
[EEESE LIEESES ¢ & @t
200 94 1, 900, 000 570, 000 2,470, 000
20104 700, 000 210, 000 910, 000
201 14 800, 000 240, 000 1, 040, 000
o Er 3, 400, 000 1,020, 000 4,420, 000

WHFEs e . 77 XA~
B ORE - B 77 XA<FE s 77 AR
F—U—= R R 77 XA~ @77 A<, WA, BEEE, B v Ialb—Tar

1. WFIEBHAE SO 5
(1) WERT 7 A~ —RoET ML i

Prd 2 &, KEEEOHEII AR EHTR A



BT HZ ETEH L AL TR, T
TORHEIZERT 5 6 O THRTE RN &
B2 BTNz, AR ORFE TR
AL 7T X< 2B\ TR EME R RS
O BERB OME R 72 & O A BIL OB
ARETHLZLZMOTRL, ZOTHDHR
RHI7R 56 2 R D T2,

(2) BRLFIZEHEDOEIRERE S ZIT D20,

E B OB IO NE ) BREE D EER L
F LWV, REHIT BRBGOBIM Z [FHEET
HAT—2 a2 ASSHIEBITFDH KAV a7
DEBRIZ—DDT—~< & LTREL, EBRT
— X ERDRN G2 b,

(3) Mokt Z2 B IREREY 7 X~ 13RS
SNTERY ., BEFEEOHERITERA 2050
ATREMES & 5 DT, B L7 Bilim O E L3
Kb BT,

2. WD EP

(1) #EFHIIFCIED N TEFE AR 777 X
~ 2B BEERAIARAT 24T > T, B0k
PEZREEA L U, FEE5S OIS O "l REME 2 Feas
T5,

Q) iz Izl —a ik ViR
X< DFHEERD D, TOMRREEEEES DS
B OB T OB L 5,

(3) MAEEWRLT 77 X~ BRI D
R EOBNT — 5 20T %,

3. WKL
EHBORREERE WIFETEE LTHRER TS
LT XTHW, BENIZIZRO LY T
b,

(1) RFE MR T T X=1x+ a2
HEm A B Lo, SRS A s O LT — 5 L

U CE =A% - MHBERRE R EOEfEYT 2 =
L—y g VORERERA L,

(2) HEHIC & D FEBRSEMICE SV CHEBRTIE
FREL, 5N TT — X 2B LT,

(3) HfEfiEdT & LTix, RirET ML D
By ab—varBlOMEs RO
MR X BRI ZIT - 72,

4. WFFERCR

(1) k77 X~ DEFRBRIZHONTOR
AT AR L L. BB A IR ERR L
Too Fiz. BREDFETHREE LT, K
WRRBHICELDLOEED, ZNETHD
TN b DD, BRI T8 7 T X~z
VRS 2B 2 R D 7T X~ ~D g &
R DHZELITRY, FilamendsZ &
TR LT,

O RSBk F 7 T X~ OEEFHRINIZ OV
TR RE R A ATIT 5 & & HIZELGRAZR &
DEBEEFER L OERITB W TRE LTt
ATo T, Fio, BRI A ERIZB W T
FHLT 572D O BRI 72 RGOV T
ORI DR, T A DFRFUK T DR 72
ERILKHER LT, &b, 77 AvHNOK
TS 2 5 BERR BN OO 20 SRAT DU T ALY
TN 24T o 1o BRFURBEI O R E S D2 [X1
W,

@ WROHEFH TH L PHA BTV D AR
BEDRFUAE D B R BIG3 . okl 7 2 5E
7T A= B L § WL 7T A< ITAETE
THARMEN D D, KRB RIS
WC R GG 2 RDD L LI, kT
7T A OEERBER L L TREELHID TR
L7cbDEDRERNRRD L D10 D Z L A2
B LTz R FREANT 5 & 7,



RGO RSN R X THOBEL., &6
WCIREZEMT 5 & B L - mEEMEICE
WC, INFETTFHRINTWEESENEE D,

10

0.01

TT,

10 BRSO % EEFEEN O AR, A
EHS L SRS R, Mt 7 X~
X DR OB FEDO K Z X, C P IR R AT,
C.P. Z i@ 2 thi 2AMHEE R TH v . Hhi#rDON
I CIX2EB T 5,

(2) MERBEORRBRICLY, EHEFHAT
— 3 > (ISS) TPMax—Planck Institute for
Extraterrestrial Physics (KA ) & Joint
Institute for High Temperatures (= /7)
DILFERICE AL OB EZ BIE L2 D
IEEE £, —EHDO RO R IR T — X
fRAT AN FTRE & 7R o T, BT 2 — &
B L. fiRO—E 40 Lz, BRREZO
HOTIIZRVR, FEREOEKICHIET S
ERONDRRERFT, FRHZ, EBRTIEH
DERIZARA R EFHEIN DA AET D720
(ZE—RRMENAE L TR Y . ZORRR EDORK
MBETHD Z LB nnoT,

(3) EEFREB OB CTHEEERE D DIL, HW
Y= MROLV—F—ROHELIZ LV HEENRD
2RTTT —H Th D, —H., ROV DIT3K
JTLOEERRENTH Y | 2RILT — ¥ & 3RICIT
FIRT 2 HERH D, >— NEIZTEE ST A O
Ax v U TAULBIRICT — Z BB D D5,

AXXY L DOTERNIELHDH, ZOWRET
VX, FHBERER IS K OMEEIR 12D\ T, 2Rt
BL & 3Bl & ORI OBREH ST L,
AR Z BN, FBRTIIZN 6D H H D2
WRICH B IRITE~ DI EFIT T 5 Z &1/
%o FOmHARR 2 AT 272DIZET L
HDYI 2 b—a rETVD, L—F =KD
JE S AVRL - BRE D 1. SR EE LI T T
AR, REARIILOREL, +oEHTEDL 2L
TR LT,

(4) FOSHIRERE Y 7 X~ 1281 55 EREE
R DT LB IRAIR T T A= 1THOUVCEL
WBIOVIaL—va KA ETTo
7=

O & E I 2 HFREXERE L, FAsRko
TR 2 e L CElim T3 L OV FEh )55
T TFHIREICE DY I ab—va
EiTolo, KEFRE LT, L LU O
& & OWRL 5347 D BARH) 725485 R 2 45 TS
e & 2 N TR T & & HICE R
LENORE R LTz, ThUX, ISSIZBIT S
itk FEBREEE & L CRME S LT D I xR
7T A~ T OBEEAEWRLT 7T X~ EBRO
KL 725,

@ MWL F A2 GLIF—ERR T T A= LT,
B A A RO, B, KT
MO Z R 2 HfEXEE -, Zhick
V. FAHROERIEEO LT T, Zh
ETCO—HRROMRNPEHCTE, R LIE
ERBAFIATEZ R nhoT,

5. E/RFEERE
(BFFEfFE . e K ONEEAF TR 1
1T TR

CHERERR ) (R 11 )
(D H. Totsuji, C. Totsuji, Restoring
the three—dimensional correlation func-—
tion and structure factor from two—
dimensional data, Phys. Rev. E, &#Hif,



Vol. 85, 2012, pp.031139-1-031139-6

@ H. Totsuji, C. Totsuji, Structures
and dynamics of fine particles in fine
particle plasmas under microgravity and
friction between two—dimensional layers
of charges, J. Phys.:
A, Vol.327, 2011, pp.012037-1-0120
37-14.

@ H. Totsuji, K. Takahashi, S. Adachi, Y
Hayashi, and M. Takayanagi, Strongly

Coupled Plasmas under Microgravity, J. Jpn.

Soc. Microgravity Appl., ##if, Vol. 28,
2011, pp. S27-S30.

@ H. Totsuji, C. Totsuji, Structures
of Yukawa and Coulomb particles in
cylinders: Simulations for fine parti-—
cle plasmas and colloidal suspensions,
Phys. Rev. E, #&®ifi, Vol.84, 2011, pp.
015401-1-015401-4.

® H. Totsuji, Possible observation of
critical phenomena in fine particle
(dusty, complex) plasmas: Two mecha—
nisms and experimental conditions
Microgravity Science and Technology, %t
i, Vol.23, 2011, pp. 159-167

® H. Totsuji, Restoration of Three-
Dimensional Correlation Function and
Structure Factor from Two-Dimensional
Observations of Sliced Volume, J. Phys
Soc. Jpn., Vol.79, 2010, ##HA, pp. 064
002-1-064002-5

(@ H. Totsuji, Thermodynamic instabili-
ty and critical point of fine particle
(dusty) plasmas: Enhancement of density
fluctuations and experimental condi-—
tions for observation, Journal of Phys—
ics A: Mathematical and Theoretical, &
A, Vol. 42, 2009, pp. 214022-214030

H. Totsuji, Phase Diagram of Strong—
ly Coupled Yukawa Particulates in De-—
formable Background and Application to
Fine Particle (Dusty) Plasmas, Journal
of Plasma and Fusion Research SERIES,
#weA, Vol.8, 2009, pp.257-260.

® H. Totsuji, On estimation of three-
dimensional pair distribution function
from two—dimensional sliced data, J.
Phys. Soc. Japan, ##ifi, Vol.78, 2009,
pp. 064002-1-064002-5

(%R Gh13h)
(D H. Totsuji, Structure and dynamics
of fine particles in plasmas with cyl-
indrical symmetry: Charge separation
and formation of “Screw” , Plasma Con—
ference 2011 (¥E1¥#7H, International

Conference Series,

Session), 2011.11.25, Kanazawa.
@ H. Totsuji, Structures and Dynamics
of Fine Particle (Dusty) Plasmas with
Cylindrical Symmetry: Theory and Simu-—
lations, 6th International Conference
on the Physics of Dusty Plasmas, 2011. 5.
20, Garmisch-Partenkirchen, Germany.
@ H. Totsuji, Strongly Coupled Plasmas
under Microgravity, 8th Japan—China—Korea
Workshop on Microgravity Sciences for
Asian Microgravity Pre—Symposium,
2010. 9. 24, A,
@ H. Totsuji, Solubility of fine parti-
cles in plasmas, 37th European Physical
Society Conference on Plasma Physics
2010. 6. 25, Dublin, Ireland.
©® #Hil ¥R F%\ﬁﬂ%fﬁxv@%ﬁm
EBRTHEAT—Ya S ICBIT2WMe+7 7
27%%\E$ﬁ%32ﬂ%@ 2010 4K
ARlE v a, 2010.5.24, FHEX v &,
(Dﬁt Bl 7T X~ ~ DWWk DU
BT LB RS, BAYEYS F
%Eﬁﬁﬁ . 2010.3.23, [
@ Hib ¥R, WS %%@tb@ﬁﬁ%
7727:%ﬂmﬁﬁ®%%x#@$ﬁ
AFEFEA~ORENE, B ARYE Y 2m9$ﬂ
ZER4x, 2009.9.26, REAKZE.
H. Totsuji, Possible Observation of
Critical Phenomena in Fine Particle
(Dusty) Plasmas, 2009 ELGRA (European Low
Gravity Research Association) Biennial
Symposium and General Assembly, 2009. 9. 2,
University of Bonn (Bonn, Germany).

(FE) Gt
V. Y. Nosenko, P. K. Shukla, M. H. Thoma,
H. M. Thomas (eds.), American Institute of

Physics, “Dusty/Complex Plasmas: Basic
and Interdisciplinary Research” , 2011,
pp. 92-97.

6. WFIERE

() B s

Fak 9% (TOTSUJT  HIROO)

) LIRS« REEBE B ARBL 2 TE R - B
FgeE 5 40011671

Q) #FgesmiE (72 L)
(3) HEHEMFZEE (72 L)
(4) WFget S

#i T (TOTSUJI  CHIEKO)
T2EBR AR« T2RER - Gihm
WFgeE 35« 20253007



