©
2017 2019

Fabrications of regular tetrahedral colloidal clusters by controlling frictional
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Assemblies of small numbers of colloidal particles (colloidal clusters) have
attracted considerable attention as (i) models to study atomic and molecular clusters, and (ii)
structural units for higher order structure. Particularly, regular tetrahedral clusters are of
interest, because they are units of diamond lattices, which act as perfect photonic crystals. Thus
far, we have studied the colloidal clustering via Coulomb attraction between oppositely charged
colloidal particles. However, frictional forces acting between the particles prevented formation of
regular tetrahedral clusters with a good symmetry. Here, we tuned the frictional force by tuning the
magnitude of Coulomb force. The optimum conditions to form the regular clusters were examined. Base

on the present results, the space experiment on colloidal clusters will be performed in the
International Space Station in 2020.



¥ X C—19.F—19—1.Z2—19(&&)

1. ARFABBIDER
HE~10EEEQLHOIOAS FRATFORKER (VF3X42—)
DORRA., BFE, HRMICERTHS, SERRIERAROY
HBREO. AUV EOHEEHRERGE. BRARICECHES A,
A4 REERIF. TOETILELTHERTH D, SEDEREN
ELT, HFED I 7 TILT—ILRADIFHA. DNA DFEFHIIHE
A, FAENFREIOV—OVEIAZAN., 288 (FLORFICRE
THOHMFHLUT n&ETBH) P, ZTOREHEAHREEI LTINS,
SHIZRERES LOFRIZEY ., BREEEZERTE S, E4
HK (n=4) ODIERARICHEETESIRERELI=V MET D
L. RRRFERKRICHFANVEY FIEREFHIBETEDS (Fig.
1) o FAVEYFEFIE, TOBERPNATRAERREDO L E.
HDFALRADMAIEER T+ b=y ORI ELTERT AL Fig | (L) 4 GBHEa
Ao, E4ARRESEERDOERDN. SRIBFOREORELL S a@ke (F) 44V EY
TWa, FiERETF

2. AEDEHW
KRIZChETIZ. E-AICHEL-H

FOHU—OVEIAERL. SAMAKERE =t

T
2 1 3
'

F"C N OEDRANFEVREERNERT

EEERHLTOS, L LHFMIZIE i i $ i
x%@@ﬁhﬁﬁﬁiétﬁxﬁﬁﬁ%ﬁ ! : =>

(b) y
DRABIFN-T Fie 2) . BEEE | ookl cao] ¢ o e
> 1 (e)
BEICFETH 1=, XAARTIK, HFR !

EOBSTEMIC & YR EHE L5 i S
Nl Lo e ©, BN «» B ﬁ@ > %

TROFEREWILT H.F-TDBECKEIC

LY., YEAELSBFORENDBETH- 1=,
NILIDEAVYEY FESESOEEEZR
B9,

Fig. 2 RNFHEENESABEDHEE

3. HRDFE

WRABEIZHLD, RO IBEELIEREH Lz, ()HFREOSHFEN - MPREICKESE
BERFEBALL, EBLUBREEE OV MMFEEM L, (2 BERADHIMIZ& BT
HIZBIEE4EREEEAOAER : AR LEE - BNEHFEAL. SHMEDO R 4 @ikE
LAKREECHEBEEHLE. Q) Y5R4—DHEDERICLIEREEDHEE  284KD
HOEAICEY, BREEEHEEL:, EREFAVDIZLICEY ., BFRBOEANNEET S H
DD, BEOFAVYEY FERFEERTE],

4. HARHE

BTFIZ, (- QEOREOWBERNRS,
WHFEEDSH FIEH -

EHBHTF (HF) BLUBHEMTF MHT) . EERH un D) hiF (BRI,
KE-P100) £. HhFA L MEGRYUIFLUAI Y PED . BEUT oA MR 75 1 LEE. PAA)
EAFEMETEML TR LT, BHFIC, EXBETHIO—FIVELUTILLLESY
FEAL, BABEUBEHSCHEENR L, HELSHE. t—48NE. EENEFEME
BRE L UEMEERAEECE YIHE L, REEEO—HIZ, Table1(TRT,




Table1 Characteristics of particles
particle diameter (nm) {-potential (mV) polymer fluorescent dye
p 1250 +75.8 polyethyleneimine rhodamin B isothiocyanate (red)
n 1260 -84.6 polyacrylic acid fluorescein-5-isothiocyanate (green)
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