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Summary: More than 99.9% of the matter in the universe is believed to exist as plasma: the fourth state of matter.  Brilliance of stars
originates from nuclear fusion reaction converting light nuclei to heavier nuclei in gravity confined stellar plasma. As early as 1950s,
humankind has started the study on nuclear fusion reaction to utilize it as the energy source for generating electricity. We named the
original device “stellarator”: an apparatus replicating the mechanism of starts for harvesting energy. However, the high-temperature
plasma in the machine disappeared as it touched the wall and sophisticated confinement and/or compression by magnetic fields and
lasers were necessary. Numerical simulations were attempted to find a possible way to achieve fusion condition from early days, but
computers up to recent generation have neither enough capability to store all necessary data nor speed to calculate plasma behavior for
required duration of time. Researchers working on numerical simulation study on high temperature plasma, plasma material
interaction and fusion confinement system initiated a project for setting up a virtual plasma machine in a computer. The status of the
project to realize numerical simulation nuclear fusion reactor is described together with the prospect of experimental research
advancement for obtaining fusion conditions.
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Fig. 1. Schematic illustration showing the
components of humerical simulation fusion reactor.
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Fig. 2. Negative ion based neutral beam heating
system for magnetic confinement fusion reactor. In
the figure, H-, H* and H® mean negative hydrogen ion,
proton and neutral hydrogen atom, respectively.
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Fig. 3. Expected trajectories of back-streaming ions in
the electrostatic accelerator of negative ion source.
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Fig. 4. Stopping power data plotted as a function of
deuteron energy. After ref [7].
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Fig. 5. Nuclear stopping for 1 MeV initial energy D in
solid Mo plotted as a function of distance. The
Bragg curve shows the peak at 6 um.
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Synthesis of Ionic Plastic Crystals and Their Evaluation

as Media for Proton Transfer

Yoshifumi KIMURA*
(Received September 17, 2021)

Proton transfer reactions of photoacids doped in 1-methylimidazolium triflate ((HMIM][TfO]) have been studied by
fluorescence spectroscopy. At room temperature, [HMIM][TfO] exists as solid, and at 86°C [HMIM][TfO] shows a phase
transition into a plastic crystal (PC) phase. The fluorescence spectra of 2-aminopyridine revealed high acidity of [HMIM][TfO] in
solid and PC phases. The fluorescence spectra of 6-hydroxyquinoline (6HQ) revealed that the proton transfer reaction occurs from
I-methylimidazolium to 6HQ in the electronic ground state even in a solid phase. The fluorescence spectrum of
8-hydroxypyrene-1,3,6-trisulfonic acid trisodium salt (HPTS) showed unique dependence on the water concentration contaminated
in [HMIM][T{O]. In dried [HMIM][TfO] no proton transfer was detected for HPTS. However, in existence of a small amount of
water less than 2 wt%, the excited state proton transfer from HPTS to water occurred and the intense fluorescence from anionic
form of HPTS was observed. In a PC phase, the intensity of the fluorescence from the anionic form decreased. Slight increase of
water in [HMIM][TfO] (2 wt%) resulted in a decrease of the yield of proton transfer. These results were interpreted by the
complexation of water and HPTS and the rotational freedom of [HMIM][TfO].

Key words : proton transfer, ionic plastic crystal, fluorescence spectroscopy

F——F: 7v b UBE), A MEFREER, S0

Zu B LT 0L d R R O AR & AT

AR HESC

1. [XLC®IC I A A R A RS RIS T A 2 e TR LW
EET o bR hF AT e bt A 78 NAREFEM OB ERA TN D, RIS
WKL, MDA A AR 22N OSEAR & LT Ok FECIREIRD X912 3IRTTHINTITA A DECE 3]
WAL, BRI TF Ay, T4 Ofae Tk EIITNDD, ZOBLANEE S TUVRN 9,
THZET, Vay & AEBIZIE-S< L9 e mlis L7z > T, SFESIZ TITHIUE, A TS
7'a N UBEINATRE L 725 Y. AEFETIXIZ O e NLEOemdT e FCOBEINAREL 0D T L s

*Department of Molecular Chemistry and Biochemistry, Faculty of Science and Engineering, Doshisha University, Kyoto
Telephone: +81-774-65-6561, FAX:+81-774-65-6801, Email: yokimura@mail.doshisha.ac.jp



FEESIND. ARBFETIE, ZOX D771 b ks
Mefbdm iz R—7 éi’btfﬂjﬁ:/\¥@7 2 R ENE
FE 2 R RO GRIEIZ K 0 907 LUV TR L
iﬁﬁﬁm;%wt4ﬁ/®@ @@wﬂtwio
27 N ARER IR E RE T A BN
HTEEHME LI
AIFFECIIFRMERE B2 R 7 2 h oA A
P 2% K5 ME K &b (IPC) & L T, 1-methylimidazolium
triflate ([HMIM][TfO]; Fig.l) \Z % B L 7= .
[HMIM][TfOIL# i CIXER TH 573, 86°C THlA
Bal - LIkt aicEsg L, £0% 112°CT
WBHHNIEE T 5 Z EDRMESNTND . ZoA 4
Vil e BB AR E S L LT
2-aminopyridine (2AP), 6-hydroxyquinoline (6HQ), I
& OF 8-hydroxypyrene-1,3,6-trisulfonic acid trisodium
mumw&wgn%F~7L,%%x&ﬁkw&%

(CHF RS A NV OIREEZE LA HIE LT,
NH
W DSN—CHs O | N
\—/  Fc—s5—6 y
I 2AP
[HMIM][TfO] o

HO.
N HO N % N
ﬁ/ P /
N

GHQ((‘) GHQN) 6HQ(A)
\\ J K02 /Kr
O e

)
H

HPTS
NaQ3S SO0zNa NaO;S SO;3;Na

NaO3S NaO3S

Fig. 1. Chemical structure of [HMIM][TfO],

2-aminopyrizine (2AP), 6-Hydroxyquinoline, and
8-hydroxypyrene-1,3,6-trisulfonic acid trisodium salt
(HPTS). 6HQ takes several forms due to protonation and

deprotonation.

2AP [XIAIEDFRMEE I X » THOEARY LD
&R £ 6HQ IXF D7 1 bR, HEHoNR
REIZ K » ThRA IRiEZR & 0, ZRENOIRIEIZIS
LT, BARDWINRHENART MV aRd &R
5ITND ). ZOARYT MELEFIRLZ LT
PIL " CORIFIRIEZTARD Z LNAMREE 70D, &
72 HPTS (37w b R/ —pFToH Y 19, FH D
T =F D7 v N BEORREE A R L.

2. RER

[HMIM][TfONEEEH D FEIHE > THA L2 V. i
HGF DAL = VEEEZERL, BRI
[HMIM][TIO) & {5 S 7. ZDH%A X ) — V&K
RS, @O Z[HMIM][TONZ AR & H 7=
TG BRI RS A T T ORI D5y
AW, S 27 & (Nikon Al) |
#HAIAFE AT FLIM (Fluorescence Lifetime Imaging
Microscopy)? ¥ A 7 I (PicoQuant £E4 Micro Tlme) %
AWz, EEELEAT MV OREELORIE
mﬁ?/7%ﬁﬁkb,m@774ﬂ%ﬂﬁﬁ
(Ocean Photonics f1:#4 USB2000+) Tk 272 -7=. —
EOREIZIBNTE, #0tm EFHEP6300) 2 7z,
HRF ] oo RS OGIE 1R S G TizSapphire laser D
A (800 nm, 1 ml, 120 fs) 5637 A R Y w2 HiiE
RCHEEAML, =612 BBO fimxHWTEEE
#l7=b o (320nm B EVN370nm) &V, BT
AN =T T AT 2 iz,

3. BRLEEER

3.1. 2AP
ngbﬂMP%mMmmHmVF%fbkk%’
BFONDEIEARY MV E, B OB
L7z ZTEHEONH AT ML E IR LT K% R,
2AP MR DEEYERE N 3D &, HwIART hLD
v MENEREICY Y 95, [HMIM] [TfO]H
TOWNARY LD — I NLEI, 8 O T
.2 & pHI ZHEFE CIE L7z A & ) — WIS
IAIAFIEL, Zo7a hitha U ERnEn
7a FREREZR LTS Z RNy nD. Fi2E
FHRSONT R THRER A AH(O5C)fF T A7



1.2 —&— CH,CN

T 4ok —5- pH1 HCIICH,OH
N NG - - - pHB HCI/CH;OH
g osf 4. N — [HMIM][TfO] 25 °C
£ B N - [HMIMITFO] 95 °C
E 06/ "
.“? 04k l"
2] . 1 ~
S ! RS ~o
E 0.25% NN

Il Il Il Il . g

0. L
320 340 360 380 400 420 440
Wavelength / nm

Fig. 2. Fluorescence spectra of 2AP in various

solvents.

FMLOIEHI NI REEMIZC7 FLTEBY, £V
BAVEFE OB VERBEZ I L Q0D L 2 D, FekbE
i CHIEA o DR E HENTFARIND 2 &
B, ZOVT7 MDOENELTELLTNDEEZEZ LI
2.

3.2. 6HQ
Fig. 3 ®_EXIZ 6HQ Dl H AL C pH Zii#E+ %
ZEThELNTE ) =R E T A UARIZHET B

>
f Exgttation I ) Emisson | =--- Normal
)
Q
ol
7]
Q
w
o
o .
3 —
w300 350 400 450 500 550
Wavelength / nm
I I I I
=S B Excitation Emisson
© " ST .
Sl S —RT
£ f ! ENEEEEE 92 °Cc
[ 5 ]
Q
c
©
Q
(7]
L
<]
=
|
w
] |

300 350 400 450 500 550
Wavelength / nm

Fig. 3. (Upper) Absorption and fluorescence spectra of

6HQ in normal and cationic forms. (Lower)

Fluorescence and fluorescence excitation spectra of

6-HQ in [HMIM][TfO].

460

455

450

Lp /nm

445

440

435 1 1 1 E 1 E 1
40 60 80 100 120

Tempertaure /°C

Fig. 4. Temperature dependence of fluorescence peak

position of 6-HQ in [HMIM][TfO].
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Adsorption of Metallic lons on Amidoxime-chitosan/Cellulose Hydrogels

prepared by lonic Liquid

Takaaki TATSUMI, Yoshiro TAHARA, Michiaki MATSUMOTO*

(Received September 17, 2021)

Adsorption is an attractive and efficient separation technique for recovering heavy metals from aqueous media. Although

chitosan derivatives are environmentally benign adsorbents, they dissolve in an acidic aqueous medium. In this study, we prepared

adsorbents consisting of chitosan modified with amidoxime groups and cellulose using an ionic liquid and examined their adsorption

characteristics for metal ions. The prepared amidoxime-chitosan/cellulose hydrogels had a greater mechanical strength without cross-

linking than the chitosan/cellulose hydrogels. All the investigated metals were adsorbed on the amidoxime-chitosan/cellulose hydrogels

in the following adsorptivity order: Cu = Ag > Ni > Zn. The adsorptivity of the metal ions increased with pH due to a proton exchange

reaction. From the adsorption isotherm, the Langmuir constant for Cu exceeded those of other metals because amidoxime has higher

Cu affinity. The pseudo-second order reaction model best described the adsorption kinetics with metal chelate formation being rate-

determining step. Because amidoxime-chitosan/cellulose hydrogels had higher physical stability and higher Cu selectivity, they were

found to be a promising, environmentally benign adsorbent.

Key words : chitosan, cellulose, adsorption, metal ion, ionic liquid
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Table 1. Langmuir constants

Metal Il ﬁthnmu ﬁmemmﬁﬂ
cu 0.148:0010 3.614+1334 0.0121+0.0002
Ag 0.156£0.014 0.435:0.181

Ni 0.09240.018 0.097+0.049 0.162:0.085
Zn 0.046£0.019 0.102+0.093 0.171+0.001

Fig. 1. Images of chitosan or amidoxime-
chitosan/cellulose gel beads after copper adsorption.
Immediately after copper adsorption ((A) chitosan,
(B) amidoxime chitosan), and after three months ((C)
amidoxime chitosan, (D)chitosan).
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Biomineralization-Inspired Development of

Novel Organic-Inorganic Hybrid Materials
Yohei Oe*
(Received September 17, 2021)

Organic-inorganic hybrid materials have been much focused as the biomedical materials, since mechanical properties of the
materials such as tensile strength and elastic modulus can be regulated by the organic and inorganic components. Natural
organic-inorganic hybrid materials such as bones, teeth, and shells are good models for the development of lightweight,
high-toughness, and environmentally friendly materials. Based on the mechanism of natural biomineralization, new
organic-inorganic hybrid materials may be obtained by crystal growth of inorganic crystals in the presence of synthetic organic
polymers with appropriately arranged functional groups which is crucial to the biomineralization. However, there is no research on
the development of such materials. We organized a divisional research group that integrates synthetic organic chemistry, polymer
chemistry, and ceramic chemistry to develop such novel organic-inorganic hybrid materials based on biomineralization. As our
first attempt, we designed and synthesized a vinyl monomer having both methacrylate moiety and phosphoric acid. Polymer
synthesis and the preparation of organic-inorganic hybrids using the designed monomer are now under investigation and will be
presented in this presentation.

Key words : organic-inorganic hybrid materials, biomineralization, biomedical materials
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Fig. 1. Schematic representation of formation of

organic-inorganic composite.

2. HEREH

AWGE 7 N—T D BIETHHHMBIOBRRIZIE, =
OOEENRH L. FIHIE, O RS AERE OHEIC
VEREREEZAT DT ) ~—DA/K, @ BHEHEA
FIZHIE Lo @ FOR, BEO @ THA &
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Fig. 2. Research Group.

3. |\ T v FHHEBRAROMIRRE
BHABALF T V—TTlE, BE&IT-> TV DH%HE
PER Y ~—OBRIEEED LT, A X7 UL
o=y hEEEE, FREEREALIE L OMA O



=T ) v —DERET>TETEY, A
7 VNVEEDOBEREEAGICE T 25 /L & Hifl 2 HR L T
. BOTLEI =TT, o7 2 BERE
Lo =T ) v —E T VUHIVEES ST R R
IS E Lo E =LK Y ~—2%, JREEIGE MR pH &
PR EOMRER L O A AL TEY, Y Zhbo
MECIIARY ~—IZ8 AT 57 IV BOMEIC L -
TEORERE T 2—= T TEBHZEHHALMNITL
7. 879197 AMeEIN—TTIE, "M AIXT

UE—a v a Bl Uiokka 2 =
VIRV FEAKLTEY, X, Birr—2x
T T 7 A= HAP HIRIEIC L VRO NS H
BT 2Ry Y T, EAERIREC
X0 HE SR ARSI OB IR E N LT D Z &
ERHELTNS.?

ZIZT, AWIETIE, ZhDMRAEEREL, &7
L/ MBE A E VR I IR TV E—
Va IEERY VBEZEAL-AEE S FEE
L, TNEAAT Yy RMEIOR#EMERT 5 &3
Az Ll BHOE=AR ) ~—5E8KT 57
Wz, VU E LSO =T ) v — ML 2T WA
v L7 (Fig. 3). E=/LE /) ~— ML L, 5TH
NEEEHIAZ 7 VA= NI, T /X

)=V A= —Z N LTV VBRSNS L TWS.

IDTI)H )= )IVDAR—H—F, AXT I
fpr=v b UBEEORIISERH T DH L
EHIT, A AIRXTIVE—varTHEELEINT
WHY UMb Y v YL kPGS b, T
=R v — MLAGRKL, flixOXTTF RER
B ) v — B SE, AN T
v RAMBI~L ML, Z OMRERM 21T 5 .

4, EEBRHER

4.1 HEREAE, SHESF

A BT VEREEKY), O-FRARY LTE ) —)LT
v Pk 2 A, BHEYEERTE), 2,6 AFLp-7
v —v BHT), MY =F T I, 3T%-HEME, t-
TFNAFNAT—=TL (L4, BE7 10n),
REEAKFEFT RV A RLELR, FHT74) 1%, W
Wzl L, RO 2 e R<ZDEEMMA

Vv

AFOUNEIZY UER a—FZ )
—

%K_J
0 z~Ty— OH e

EZIEJI— M1

L

R2
OP(O)(OH),

CO,R' R* “CO,R®

K - MEE

Al - |gN\T Uy R

Fig. 3. Our first attempt.

L7-. AL, Brucker 400 MHz NMR (AVANCE-II)
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Scheme 1. Synthesis of monomer M1-2EtsN.
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Shiga toxin suppresses the production of amyloid B by altering the intracellular

transport of amyloid precursor protein
Miho Takahashi*

Accumulation of amyloid B-peptide (AB) in the brain is one of the hallmarks of Alzheimer’s disease (AD). A is generated from
sequential proteolytic cleavages of amyloid precursor protein (APP) by [-secretase and y-secretase in late/recycling endosomes after
endocytosis of APP localized in the plasma membrane. We previously found that Shiga toxin 2 (Stx2), which is a major virulent factor
of enterohemorrhagic Escherichia coli, can be transported to the late/recycling endosomes and degraded in a lysosomal acidic
compartment. Since APP and Stx2 have some common features of the intracellular vesicular transport, we determined whether the

treatment of APP-expressing CHO cells with Shiga toxin 2 affected the intracellular transport of APP and producing of Ap.
Key words : amyloid B, shiga toxin, intracellular vesicular transport
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1. XC®IC (CHET DIRE T 7 b &3 2 M b oo sEiC

T4 KB (AB) I, 40EEEEOT X NS
BRI TETHY, Ty ~—F (AD) H
FIIZ R 5D, BABE & BRI D BEEIR D 2
WK Th D, AD DFIEICIE, ABDOEENE G-
L2 ENMONTEY YV, ABOEEZIMFEILIZY
ABBARDREAZIHITHZ &1x AD 1B E L CTAHD
ThdHEBEZLNLTWA.

AB @ Bif BE R % > /% 7 & Amyloid Precursor
Protein (APP)IX I WMIRE@SZ L "7 BHTHY, /)
fafk (ER) THE SN D &, MR~ & /M X
N5 2. MBI LD APP X, atZ L X —FIiZk DY)
Wraz 75 L, FERPED sAPPa & CTFo 3EEA SN
. —ERD APP 1%, a L AT o — Lo E N E

FTEL, = YA b—3 22 X0 HFOHIR NI HR
ViIAEND &, Pl RY—2hp VA7)
Ty RV —=bHDHWNIERH T Y — b Lk
Eh, Zolpts L2 —PIckr9EeZr, W
Ve sAPPB &, IR H @ fEI 2 & Te CTRB (C99) 73PE
EIND. C991E, S HIZy B LA —FBIT K 58I
B, TOREER, ABREASND Y. EASHE
ABIZ, /M@ Z I U Cilasb~ ikt S s s, &
DT exosome fiEEM & L CHifgAA A~ E NS,

ZDZEND, HBNO AR FEARREES AP SIS
DUNT I OUFE A HilE - 2 FEFNIZ, AR PEAE P
ZANH U CHNABZI 57 AD 1RIEIE 7D 2 &
Mrrshs.
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ARHFGETIL, ABDEEASCHIRL S~ D JisH 2 il 5
LT PRSI T D LA HME LTS, 4
[, O157:H755 2 ARER S AL 2 M8 HH it KI5 B8 73 P
A4 5 EBFEFE (Shiga toxin (Stx)) % FHUNT, APP @
HINEPNER S 2 195 2 & T, APP D43 fRFEE A 5] &
2 S, ABPEA IR SN D Z L& R LTz,

2. EBFHE

2.1 APP 3 Stx &3 M: CHO MR DL

Lipofectamine 3000 (Invitrogen, Ma, USA) & >
T CHO (Chinese hamster ovary) HERIZRA~ A
VINVER ST & 6b3 AR BIn T2 BT 7T A 3
K (pcDNA3-Gb3 synthase) % A%, G418 fF7E F C
EEAR L, Stx M M A PRI LT Gb3 ARk EER L E S B
HAERNL Lo, Zoflalc, APPERTEZET7 7
A2 K (pMX-APP-FLA-IRES-GFP) Z#E AL, G418 8
LW Zeocin f7(E T THFZE L, APP ZEFEBL Stx &%
P CHO IR Z#NE L7z, Stx O ARG IX WST-
1 cell counting kit (Wako Pure industries) %
WCHIE L7z,

2.2 mStx2 & APP OHIMSNFTEMEDBIER

Stx2 DOEEFRIEMNLICERAEA L (E167Q I
L ORITOL) 7L Stx2 (mStx2) & AV /=, APP “Z25E
FEHL Stx M CHO ML 1 pg/ml mStx2 Z RN
L,37 B, ARl ERE 8 L, MAaz 4%PFA, 0. 2%
TrixonX-100 THLEE L, HUSTx2 HUik, B L Alexa
Fluor 488-conjugated goat anti-rabbit IgG Hiff
TStx2 2R L7z, MIEEE Eo APP Offifia N 268
ERHT DAL, APP ZZERBL Stx B2 CHO
iz~ AL b APP (6E10) <€ / 7 1 —F /LHiiR
U, AE, 30 /3OS, Ml A BES L, 37
(AR, B REIA] £ IS Ik & A%PFA, 100 pg/ml
digitonin #LPE L, Alexa Fluor b546-conjugated
goat anti-mouse IgG HUATAPP i L7=. i
WEgME = Vo 3— bk A 2 AT 255121, il
{2 75nM Lysotracker DND-99 (Molecular Probes) %
TN, 30 A3 PO &, PRA ALFRIC X v MR &2 [T L
7.

2.3 YT RF 7 my MEIZX S APP B L UNABDRR
H

APP ZZEHEBL Stx M CHO MIfEIZ mStx2 Z ¥RAN
L 37 F£ 6 IREfIEE 2 1% O MR IR & 1548 LI A [B1IX
L7-. HORaIx 2%SDS, 80mM Tris-HCl1 (pHS.8),
T%glycerol, 250mDTT, 0. 025%phenorlred TY¥RfE L 7.
APP, €99, ABIXPTE F ABHUIA (82E1) THiH L7=.

3. BRBLUELE
3.1 APP & mStx2 DHaPIsE

Stx 1%, AB5 HFEHZTHY, BY¥7=2=> k5 &K
ENLCHREZ 7 MIRIET 2 A7 ¢ IFERE
Gh3IZREAT DL, = R¥A b= A X3, /M
HEIC LD INDIRB LR~ E W TS SN D, £
D, AT 2=y NOZBIE~BITL, AV T
2=y FhON-7 Y av X —BE®HICLY, VRY—
LZBITDHZ T ERBES LD VY.

Stx (21 Stxl & Stx2 D DDOY T 77 I Y —MN
TFELTEY, v U A& HWZEEBR T Stx2 05
Stx 1 LIERTHEM[BEFETHD Z LEBMBI T
5. EaExlE, Stx HENICERVIAENTZDD,
Stxl & Ee# LT Stx2 2%k 0 REMRAYIC M~ T
XNBHZ L, —EBD Stx2 1% exosome FHATL L L THA
Jast~EE ENTEY, Z O exosome FEEH Stx2 A
MEEOARKRTHD Z L, £ Stx2 IBM= K
V—LEFRELTY VY —LA~LEIThOREND
2L, SLIZIEZ DO L ) RigEN O L&
BN LTS P,

AMFZETIE, Stx2 MEE T 7 b Lo b3 gk L
TV KA b= 23, ARSI D BRI,
FERICAEE 7 7 MZJRAET 2 APP OffifE s,
EDOL I BB EZTHONEHLNIT H720H0
BRERF AT/ o7,

APP & mStx2 OHIfaPmRE L A4 A S L — 1 —
SRS A T TEIEE L=, APP & Stx2 (I&FEPIA %
A feEfimaEic koL, Huiz
mStx2 1%, Stx2 OMIENEEIIRE Lo EE, &R
FE mStx2 CTHMIaEEA RSN & R L.
APP 22736 B Stx J&SZME CHO HAAIC mStx2 & HT APP
PURZIRINL, 4 B, 30 RS S/ 5 &, mStx2 (3



Rl JRTE L, E7ofifazkm Lo APP i3tk a I L
THER S D, ZOWRETITEICHIRLZEZA,0
ORI CT CICHEITLBELTEBY, TDOH%D
T RYA b= ADD ANVE~ LIRS LD 16
i, mEIEIERIC IS~ LTz (Fig. 1) .
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RIZ, mStx2 #RAN 30 4312, APP DU YV YV —L~D
JAEEE, ) Y Y —Ah~—N—Tdh 5 Lysotracker &
AWTHEE L. ZORR, nStx2 I(FIE T & Hilk
LT, mStx2 fFEFTIZAPP DY VY —Ah~DJFHTE
PERFBEICHEML TV Z ERHLNE STz

APP Lysotracker Merge

Pearson's Coefficient
(APP-Lysotracker)

(- mStx2a

Fig.2 mStx212X B APP DV YV — h~DJRHENE
A

PLEX Vv, HBARE oo APP & mStx2 1%, —fFlcT
Y R A F—=2AENTEY, [FU/MIZFE-> THE
fENZHE SN TS Z &, F72APP I, Stx2 O
BEOEBELEZITTY Y Y —A~DHEMEESNT

WD ERABNE ST

3.2 Stx2 FIET D ABEEAE

WIT, mStx2 fA1E FIZI1T 5 APP 35 L OVAB PEA- &

Zeabil L7z, APP ZEFEBL Stx szt CHO Mifals,
mStx2 ZUSHI L, 48 WEfH, 37 JERE& L7=1%, H5&E L
15, MDA & — M ZEUCL, HMIEP APP, C99, AB
BLORE LEFRD ABE, v AZ T ay MEIZ
Lo ABHKRZHWTHRE L. ZTORKE,
mStx2 fF7E FCIiE, FBEP APP, €99, AR BNV TH
LEBIHA LTV D EAREaNT. £, Ml
ST END ABEHBAREICH D L TWDH Z &n
BHGMNE7eo7- (Fig. 3) .

ZDOZ MG, APP I, mStx2 OEIZfE->TY Y
V= ANEGEIINT O BRI, FOREE,
NS ~D A BN LT & B2 BID.
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fFEL, BH7=2=v b 5 BATIIRK 15 51D
Gb3 &S L, ZAUCT KV liE OFEEBIFMEITE L <
FREFH 97 Lo T, nStx2 & Gb3 BIEE T

~ ETHEMERT DB, %SWHﬁfuﬁﬁb
TEY, ZRIZHEWEETZ 7 F Eita/A L Tnbd o
VAT a—/Vip 8 b @B EICERE LIIRRBIZ 2> T
WhHEEZLBND. APPIE, I L AT o— UEMFH
WHREZ 7 MZRET D Z ENMBLNTND Z L
5P mStx2 ICX o TEBEICHEM LT b3 = L
AT a—/LOEERIC APP LEMTLHZ L L0, 2
AURE D% D APP ORFIANEIEIZ HEEL TWDH 2



EREZBND.

4. KEFE
ABFFETIE, nStx2 &2 M5 &, Z ORI 722
R NEREIZ X > T APP DJRIEMENZ(L L, APP D45
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Basic Study on Nonlinear Transient Response Analysis of Structure by
Multi-Level Substructuring

Masataka KWAGUCHI*
(Received September 14, 2021)

The automatic multi-level substructuring (AMLS) met has been provided for general purpose anatyxie, i.e.
NASTRAN, and is becoming popular in order to redexgemely long calculation time, required for ksgcale vibration analysis,
which uses finite element models in the developn@nmass-products such as automobile and consiructiachinery, etc.
However, the usage of AMLS is limited within linestructure and cannot be applied to complex stratgystems which contain
nonlinear elements such as viscoelastic materiaggp of connecting parts, etc. If applying nondingansient response analysis
to the large-scale model of product developmentiotild not be realistic to solve its large-scalalimeear equation of motion by
the method of iterated integral in short time frame

In this study, we have applied the multi-level mayathesis method to a structural sample with aBo@00 degrees of
freedom and conducted nonlinear transient vibratinalysis. As a result, we have shown that theyaisabhccuracy could be
maintained even when the number of degrees of dreaglould be greatly reduced.

Key words : mode synthesis, parallel computing, multi-levelgtticturing, nonlinear system, transient responséyais
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BT — RAdE (AMLS: Automated
Multi-Level Substructuring) 2MFAMEERAT=—
Rizxt LTt s L Lo2H 5 Y.
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Research on Small Exploration Rovers for the Moon and Planets
Kimitaka Watanabe*
(Received September 21, 2021)

In recent years, the U.S. and other countries around the world have been competing to explore the Moon and planets. In
Japan, a small transformable small rover, which the author is jointly developing with the Japan Aerospace Exploration Agency,
TOMY Corporation, Sony Group Corporation and Doshisha University, will be used to acquire data on the lunar surface for the
realization of the lunar mobility "manned pressurized rover”, utilizing the lunar landing mission to be conducted by ispace Inc. in
2022. There are many advantages to small exploration rovers. However, small exploration rovers are difficult to drive on the soft
and uneven regolith that forms the surface of the Moon and planets because they get stuck. Since there are no paved roads on the
Moon and planets, even a slight unevenness or slope of the ground is known from the joint research of small deformable lunar
robots. In this study, we focused on the wheel shape of a small exploration rover to explore the Moon and planets, and verified the
wheel shape that enables the rover to run uphill more than 20 degrees.

Key words : Small lunar exploration rover, stuck, wheeled type
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The Gap between Scientific Research and Policy Practice:

The Meaning of Science

Kiyoshi YAMAYA*, Keita HASHIMOTO**

(Received September 17, 2021)

When considering the accountability of science and technology policy, the critical terms are evaluation, program, and the

administrator who thinks about this program. This administrator, who thinks about personnel and budget within the government, is

significant as a person who explains activities in a specialized field to the citizens in an easy-to-understand manner. In this study,

we intend to clarify the challenges in current science and technology policy to examine this science administrator's potential.
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science and technology policy, program, evaluation, accountability, science administrator

=AML —H—

BHEERFIE & BOR 2 & o Tel
— P A T RADER—

1. FLC®HIZ
AMFFEDRAE B BIE, BHAHATBOR IV TR
INH_E TR ST il & S5 0BT 7
LHILMNCTHZETHD. Fhux, BURERIHL
D BN DL R BREG AR S 2 T D.
HARZZT TlEZe <, 2 < OEITTIIBUFH#E
BHEEEANBORIZRB W T, PROAMOE TRERE
BHEFi> TS, BUFBSRD D TR BERT v
1 2, TR ERIZHA SR2T TR 720 A
FTIXEROAH & DR METHAH. £ L
T, ZORRREE, FITEAFR L TP LiE> T
%. [ ZOWFREPEINLOBIGEDNE D D) Oikiml,
29 LTEIE L BURDR D BVENERIET 5 F
WETHD. WHMELOME, FOUARATREZ FBR O

’

m, ﬁf%ﬁ%%ﬂhh#é% %, BRLRUPEE
DEFTOE Sy Ziime T 5 CRBURE « B O EE)
%m1<6 mR@ﬁ STIEAR V. AR Z O

WZZ7EbY, S & EERD SR (A
:@@%ﬁ%athﬁmﬁﬁ&&%ﬁﬁ®%f%l
RHZEEBIERLEY. bhAHA, TORKAENX
HRICKT AT AT BT 4 2T 52 LT
Hb.

2. 0TS LEFTOFESRT L
2.1 BERAR
BUR & P92 L CHEE L 72 2 ORBERASR O
BTHD. £ T, BER (policy) — i (program)
—FHEHEE (project) D@L L L CEORZ AR

* Faculty of Policy Studies, Doshisha University, Kyoto, E-mail: kyamaya@mail.doshisha.ac.jp
** Faculty of Law, Kobe Gakuin University, Hyogo, E-mail: hashimoto@law.kobegakuin.ac.jp



HUCPRT 2. BPHEARBOR OREEIZ I\ TBURIK
ROKBEM D DI, 12 & 21F, BER CHIUZNM,
TR T HIUTTRIFE, FHEFETHIIR O
NEWFZERERE, NATEOEN (ENZAFERSEEN) 72
EThHD.

Bt A AROBMEEMTEOR I, HREUFOINGTH
ST BREEI T FTE 3 5 1A IR B &
OFatrraves NERTIE, BEARNICIE
B OFTE S D ENIATTEE PR R E N IC BN Ty
MERZ I STz, T D=, HAROREANTE

ITEEMEREE TIE R oS & L CHEfi ST & 2.

L FARBOR O fElk CIIAFZERR%E &\ 5 B IS BT
HIDNDIEHEIR N A D T2, BFSEH « i OF
FIPECEE, 7 r 7 =y g U XAICEIE S5
BRIV HRFORFAHANBORIY, 25 LeFH b
HoT, RhLAT v 7HIZBB SN T 7z, B
KO BHEES T h - I IRBIFHEIT S oxH b, &

BERDTCELT—~&25ALEITELTETTHY,

MACH 22585 AR L TV TH D D,

Z 9 LIRaske < H, 1990 SR A D &, Bl
BANBOR ZER & U CRMT 28 88N TS 5.
BHABANBORIZBT 2 BAREOHIEIZ AT T, 1994
A R OREHEAr S (R - BH=EKk) T
FrmASBRAA X4, 1995 EICHIROEEIEE LT
BHARMTEAEN RN L2 2. 2 2Tl TR RN
BIESIE) 285 & b, ERRETD TR
MTEEAG ) (ZEEDSWTBOR DM E S D 2 & &7
St 29 LIERIUE, D% O 1990 AR5 100G
AATHER 2001 FOFREITHMRwSL E 2R TS AE
THNTEY, WTNSRFEEINBERS vy 77D
VHNZEB SN D HEK L Ao TV D.

ZDO XS, BUEHIREGR D58 ClE, BORIKR
B wfﬁ%(ﬁ%%%)v«w®7mylﬂb
(project) B (BUKIRE) L-~ULOEIR (policy)
IR ER S, ZOHFMEICALET D7 17T A
(program) ZiX& FE Y RO DIT I Aoz,
AHATIIHREMAS W W 1 7T AOMESIE
BRI TESCBUFBA %6428 (Official Development
Assistance : ODA), [E¥7e & OHSH CEEME
RIS TWVD., ZHATHOBRSG TR —Y v —

NS T LT ey hTERL, EMEO -
TR T 4 TS, HREOESWEER T 7R
<, Tavx=s FEEEROFTEIZH-T, BORER
AERTOIFRTHL I n 2y MNEAETFT LT
AT T LA, TROGR NBE T Ay
2= VD TRELFHFOTAT T THH Y.

AARTT v 7T AOBERICR L CHEANEE - 72
DIE, FRAFE CEORFHIH EAVEA SN2 Z &2
B L 70> T D, BHATIHmOS BTN CARITER
SN 7=d1% 2001 00 (TBAEEI M T 2 BOR ORI
BT DI THhHD. OB, BUR=>7n /T A
=71 Yzl NOBERIKROIERNEITE - 5
o, BNTATEGEN (FREIXJICA) L HFSERRFERERE (7=
EZIE JAXA) [ZonWTiE7ae Y =7 FEHYTS
SRR & OB ST 2R o 72, Bils OB RIE AN D
TOOHEM] 2BV Z TR TE 5 THA .
MNATBAEARN 7 vy =7 NOEEM S DT L,
HRAFEIE T 7 7T AORENRIFH T 528 &
ootz FHMEEIXE EICT v s T A HEE UREET
BIZHDY —)LTHoT-.

2.2 7075 LOWE

WA TIIE < e 7 e 77 AOBENER SN T
7. REFEMRBIE LTE, 1960 FRIZT AU A0
HFEUN CE A S 472 PPBS (planning programming
budgeting system) 23 %. & KIRRERE, 295
DR % T TERNL S AT T > RAFGERT A s L7z
AT BASHT (systems analysis) O Fi5E% TR~
LIGH L2 PPBS 1X, 7 m7 7 20M&% b LicL
To A BIRY2e FIE & LTI Sz, PPBS (3% D%
FrLi=boD, 7ar7 7 L5074 7 7 BIKIEZE
D% BB EHEDILTND. 1960 FEARIEFTITT A Y
B DOEFHRAPE (General Accounting Office: GAO) 73
7177 LFHM (program evaluation) Z£:FH L7,

AT LY, TEROMBRERICIER L7-EEA (audit)
No, BINOT v 7T 5 BRI HREET 2 ek li~
&, GAO B2 DOEEEZRE S ERSELOTHS.
GAO DI§E G, REFMFEHM LT LH NG, FRFT
ORI EE M L L2 0 BB R B O A
BLIEDTHENELL DD L9729,



FHIE Tk U TN 72Ny 7 75 07 2 RAR D
HNTZDIX, BUREITEEDHWEIZH D5 =%
WAREIC T D 72012 TRMERY) 7R A EE 2 3803 5 40
BENRHSTMETHD. 7T AU TOITETIE, BRE
FEROBLED DATEA~OBIRHIN A T T &z
2, BOROBURMIREASCHE RO TR L, 178
DHRNEHEIT U TN et B % JE LT, 2 D7,
20 AR~ DRI 72 D & BUFBIRE D A BATE
# 1 BUBITE  Srim

Bih ATE Ay % REBRAVRERL

e BT TEIE E D 1TEN T 2 & e
LARTHIEZR 60 BUAFIT
BUR DO EMIZTHT 5

H#Y FB HIZHE - TITEN 5 Z &%
HMZEET S Z L 2RRT

5008 LAWY

REM B b UTBAREZ T 5720, K
ESORAW RPN iy SRAN DR (N AN

570y (UL R—, XV)

BURFIT L | AFRIL, R | BUROEEIIRBLIZIN T, &
FTLHHM | e TR | MESLEIRE ITBIRIC N 72

FTIH2W | HEan g | Shd. TEEOHEMMEL, 7
METH D | HHRFENIER L OSEHEIT%
ZEBRKRD | FBENICLOE, EIBEO BN
Y 4% BRI 2 Ik (FB R BUR
B A A—=L TS
E NUNIEDN AT

(77 Vi | HEIXROOLND (VT AF—
T8 L | o HE—HERE))

B2 LIZ))

SHEZLIE | LA L HIE | LH~OT AU EZE YT o
FEANOGE | RiICx LT | Tk, TH~0OT7Hv
2k o TE | ®EEHAD 2T 4 (A—r=)
wbEns

BOiR 3 — B | AT BUIOKBE | FMBEENRBARR B EAET
72 M 2EC | RIRE T | 5. T LUTHE T CHoradht
HD HYF x| HTE) R REE A
TTLHD D95%

BHRBZO | ITERFO | FRBEIROEN 28X 5 03
K U L

2OV B TEORTTEC Sram) SRR &7z R 1.
TENE, REFFROBLL S EIRI 2B B EIHE

DN H 5T, BURMLFIFERBGRSA 741
X —IZEA SN WO H B 72 G EME & Hig
L LTEERRERROONIZDOTHS.

RNT, 1929 FORRRE 1930 FFRO=2—F
o —IVBUR Z B AT O EIDIE R AL L2 2 LT &
> T TBURTTBURGTR) OB 2 7D ERIIC 72 - T
WD, BREE DK Y IR E UL D ITERFERCBL
KB F e EIGEERT T 0 —F ORIEIZL - TH
OBURITE DB 2 FNRWE SIS Z 827
%. 1960 FEARLAEDERMERIC L ->C, BiE - F
B - BZEE I OO ['n 77 A o
WEGL, TOMRERGETHZETCT 2
UT 4 BT D200y — L LT TR 23
A&z 9. FHlES 572D TEIR L1TE E DR
BIfR, T7bbLEERELHIT, BNE TR, RE
il & R ST S A R LD Th 5.

2.3 HERMBEROFEL X T A

A H, ARORVFHANBORBEE CIE S IR
TIHMBRM TN TN D 1. ZNENFTE T DA N
BB, FHiiot s v aF U R AL B0 LK
WA BIZH L TWD. LUF TIIAEA 23 Am T E 4
3o B,

2.3.1 HARBAREIHME

E O FERHR RN L, BHARIN AR RS &R
TE SRV AHEAGE &, Zhazidz TEO
WFFEBRSE A BE 3~ 2 SO FE St IS\ T
WTWD. BFFERIRE R B RIS E IC BV T2
ZNEHIFES 2 EO TR M 77 v TR M ER
TWD. 7o & 2 TR PEREA TIT TR IE 48 Bt
FHIFESE ) AW, FIRICBIT DRSS E s
RS2 BRI ELRE L 722V AL e B e W ERIE A 28T C
B, TEEICEVKEDOIZEEISE, 2 - BFIC
HERTX 2HFZEBE%, B L\ R R & 40 < AFZERH
FEE, BALT-BITEBHFRE DN AR - ZhRAY e HEE 2 5%
HDTNDH] SN TND.

F7z, WEINOBRAERFEIN - 4 ) X—vara



BT, NEIFREIEICESE, 20024480 [EF
B BB ARFZEBRFE OFFAMI ) (CSTI #Hl) % %k L
TW5. BARBICITEE BN 300 EHLLELE 72
D RHFEFFERSE 2 il 2 & LT\ 5. EFRHE
Al - A 7 =2 a3 UEERITBINF ORFFHEINBCR O
SEHCERT D TRIDERKE) 25 L& Tk,
ZZCORHEIE by T H T R BORHEE A B L
TW5.

2.3.2 BUREHME

BORRHEIZIX 3 OB H Y, H D FEK
BNRTNENRR D (F£2). FEHEHFXTITEH
BT OTIEE AV, FEOREEIET HERIC
W SN D BORDIENE % L\ D08 5 DG il
CHRTT 5. SR, EEED kA
AV, ¥EfEEL2E CCOERoERRLEE=4 1
YZLTWA. (Ipds, BORRHEHIE & (3580, 95

FELHRL LIATHFEEL 2 —2MThTEY

W OHEHEN TN LTINS, BETHEFR T,
Tur T AFMOEZ R R E LT, BUR - iR
LrJUIZOWTHEET —~ 20 B, RS0

MEZ2ELEYOEELE L L TR LEED D MfkE
HERBDDZET, RN ALY —
ADFEBREBIETZ L Thovo. MSATEIENZ T
BT DR, FHliAE U CEIRIC S5 2 R
LTl lirot.

L L, FERERICIEEHmC K DN TEIE A~ =
vha— Ik ST Y, WFEBRE OB
LTCARENT TS, 2z, FHIESIAR
KEBZITBT LI T2 VT 4 DT L~
DL BN RZRIMDE U TN D B0
iz &2 =22 b e — W IERZRFENCB W T HEE
ETHY, HEE - NEOHNESC IR OB 7
CITEITZ OWENER SN D L )12 > T 5.

2.4 FHESRTLDEEL BT

PAE, 3 SOFHlifEE R TE 7. ThEh ks
BT 3 DHY ThD. AR HEHIO XL
NZENFNERDTTEN, EEIITEROEE L
Boi, BEEHINTWD EIZWDZ7R0.

#3 BUPEAINBER OGS AT

BN, BORBIROBEHRI 2 E i+ 5.
#* 2 BOREHIo 3 555

Al D ek 5 A O A
WFFERHZE A Jav=/ k WFFERH 58
BOR A BOR - i - FHAEE | BOR
MSTATBUE AR | 3695 500 L

HADBAEATBUR IR B AN LY LR L

Fik PIES
SR T 2 2 B A ERiEE S
SRR T 2 SERTIE i3
AR 7'a 7T Lt BOR ik

2.3.3 JRSATBUEAEHE

MNTATEOE NI, E OB OaBES e T
TAE) &, TEROFFERIE N B FT NI T L
MeEhiz ATk ER55. £z, ENKRE
HIEMEES NI Z & T, MNATBOEAN & [FEkOE
L > TEHEN TS, &EE2 G TearFerR &
FENT R RS Ui TEgE GERTE (1999 47)
EENIRFENE (2003 ) 12 Ko TR EHE S
THNTND.

H B TSR O R CE 2 B LT M TEIE A
EDOBREL, BORIEHERE A BT H ) v B
T2 ETITEDO A AEIND LRI, EEER

TWHRUUZH D, WTHOFHME b Z i Eiitie s
HEYD G & TEMSNTWDA, WFFERRIE OHIGIC
EoTUFENL BRI SN TEB 5T, fER
ELTRHMEAEE LZY, R OFME RO
ARV DNT YT 5708 [FHlEI) OJRA L 72
S TWA.

FHEO L &b & BB BIRIE, B0 B
TIERERGELT AT 2T 4 2T 5L
oI T THhDH. 72ETHUE, WFERRRTEO
BHIZ K > T2 5N BUE ORI L FEBR %
IaTxl NOT T RSy NOWRT U NI A E R
FET D2 LIRS TRY, Tu ST AT T R AR
FESHIRRE 7R MBI (A 2737 b)) OREGEEICIE
PP LHEFG LT,



3. YA T VR - 7FE=ZRFL—4—

HARTITRAARRER LR, R OREFOLE
iz o < HMEO L 1L, REFTTCidgExs 2
EDOTERVEAHEZ TV D, TR OERE
AP A R L S il ER ik L T HE\ A R D
ZTNED=—ZAREE > TN D.

LovL, RIERmO R OB E 72+ & ik
SVNREWIRILICH D, & ZIEEATIEEKAED
EEPECORMBER N ARSI DD, 20 Z &I,
EZRABEICBWTEFBHEENZEE S 50k
R, BARHCRIT 2 FHE L HE O L 2Dtk
DXx% VT VAT LDOE, BURIE L~z BiT
2 FEMERF TR O & IS MFTE « 4 ) X—2 3 D
s, ENLRZFE NSCENIFZERR R IE A~ DI E 72
ay ha—il, £ OEZELTIETNS.

SERIANEE I ERAE L7724 BICB W T, CHHE
RAEB L, BP0 A2 MR U Rt~
EORFDBIA TR ala=s—a VICHIFF
DEFE > TWD. BEHI OB TOE B &t~
RRT2Y, KUEEBESCEF I BUR e E B O
DfAE Y ¥y —F V) RO U= T 55
ALV AR A 2= —H—ORENTEERFIEL
2%, FO—FT, BINOREHIFBORN ED XS
RS T IEED S AT T D D)% B
T HTDIIX, W OBLY (project) BRI
TERAT DB (policy) 7213 CTldZe<, MiEZEA L
BB CEEL 21T D 1T (program) DELFE)S ML
Thsb. FREEENHTTTET v AILES S BOR
D&Y PRSI TWEHH 9, BORIREIZEIT 5
BIFASE & BEFT 1K (expert knowledge) D&% ENZIEH
NEESTEY 9, BUREBFEZENTD A=
VAT RIZARNL—F—| OIFENGEE 2D,

2020 FEOFIFHMEAELIEIZ LY 2021 424 A
MORAT SN DBFEIN « A 7 N— a3 VHEAJET
i, ZHE TR SN T ASTHES BRI S RIT
Mootz F-ERETIE, HHOH0HOME%
BAMITIERT 5 2 & ¢, Drmimbe A nEd,
ra— ko, RERE TR,
KA, HSREEIEOZE(IZLE S B OR
B E, S F SERETEASOXRS A RO T

5. D, ERPFOH 5D ECTIE TR
HEOE) LWIHISESHLNTEY, TR
DS FEE BILFRNC X D AFZER S s R OB -
EHAZR EDdoER EoHENMThND. LvL,
BN QBUCES TR BORT D ML) &, Bl
GO D EET D580 TR WF5E7 o b
L) EOHWEIITILEOBEMEALT L E R ENT
WABDIT TR, T, TRREZE] OF FE
IR IEBRIE DAL — g VR, BORRE
i & WFFEETAM 2 202 AV O FFATG B b C i 2 0D B 23 B
BN D AR <, BRI RO bivd.

AR, FAHAE A ) ABUEERFEATH 10 150
PR TBFE L BOROTERE— R 74 2 5 €
7 DU — ) DBIREZ TH > AR ORI
—HTT

BEXH

1) ARG, “BREANEOR & 2 OBE”, FEmEiRT
[1983], 231-246 (1984).

2) KIS, “BHARIREAREIC OV T, FHE
38[12], 1080-1093 (1996).

3)  IAES, BORRHE, (X0 7 EB, 5, 2012).

4) F. C. Mosher, The GAO: The Quest for Accountability in
American Government, (Westview Press, Boulder, 1979).

5) N. Stame, “The Politics / Administration Dichotomy and
Evaluation”, J. Furubo and N. Stame eds., The Evaluation
Enterprise: A Critical View, (Routledge, New York, 2019).

6) J. Furubo, “Understanding the Evaluation Enterprise”, J.
Furubo and N. Stame eds., The Evaluation Enterprise: A
Critical View, (Routledge, New York, 2019).

7) WEAEZ, “HARORAEHTEICI T DRHEOBR”,
i 4 —2 U —, [48], 43-56 (2019).

8) LGS, BURFHMEDOEE L 20 7 v 4
VT7sovrr~, (BERE, &R, 20006).

9) B OMEF, “AEBERICE > THOZ BT 2 L iHany,
UP, 41[12], 16-20 (2012).

10) J. Cristensen, “Expert Knowledge and Policymaking: A
Multi-disciplinary Research Agenda”, Policy & Politics,
49[3], 455-471 (2021).



Did One Year of the COVID-19 Pandemic Affect the General Mental Health of
the Adult Population of the United Kingdom, France, or Germany?

Philip TROMOVITCH*
(Received August 18, 2021)

The second phase of the Multinational Life Experience and Personality Project (MLEPP) has been collecting data in waves
since mid-September 2018. One of the waves completed in mid-December 2019, just before the start of the COVID-19 pandemic.
Data collection was suspended for nearly one year and resumed in early-December 2020. Consequently, cross-sectional data was
collected pre-COVID-19 and approximately one year into the COVID-19 pandemic. The MLEPP questionnaire is administered
online to adults aged 18 to 59 and collects data on mental health using scales derived from items in the International Personality Item
Pool (i.e., anxiety, depression, self-esteem). Independent group -tests were used to contrast the pre-COVID-19 data collected from
participants in Germany, France, and the United Kingdom, with the 1-year-later data for males and females separately, for each of the

three countries, for each of the three measures (thus there were 18 #-tests performed). None of the 18 tests produced a statistically

significant result. Thus, it is concluded that one year into the pandemic, there is little or no impact on the general mental health of

adults in France, Germany, and the United Kingdom.

Key words : MLEPP, mental health, COVID-19

1. Introduction

The present researcher is the principal
investigator on a large, multiphase, multinational set of
cross-sectional  studies (The Multinational  Life
Experience and Personality Project; MLEPP).  The
project is collecting cross-sectional data in small waves
on a funds-available basis, which will be combined to
form the final samples. It is expected that the full data
collection for the current phase of the MLEPP, which
involves collecting data from adults in at least ten
countries with a per country N> 2000, will take five to
ten years to complete. Data collection began for the
present phase in mid-September, 2018. One of the
waves of data collection completed in mid-December,

2019. Less than two weeks later, the World Health

Organization became aware of a new disease cluster in
Wuhan, China. That new disease has become known
as COVID-19, and it has spread to pandemic levels
across the earth.

In addition to many other areas of inquiry, the
MLEPP involves collecting data on mental health
indicators, such as levels of self-esteem, anxiety
symptoms, and depressive symptoms, from adults aged
18 to 59 in multiple countries. The COVID-19
pandemic caused this researcher to be concerned about
possible adverse effects of the pandemic on the planned
analyses due to possible changes in people's anxiety
levels, and other mental health issues, stemming from
the pandemic.  Consequently, data collection was

suspended for nearly one year, resuming in early
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December, 2020. It was hoped that any temporary
increase in mental health problems related to the
pandemic would have subsided within this timeframe, as
people became accustomed to the reality of living during
a time of pandemic.

Although not an originally planned analysis for
the MLEPP, because pre-COVID-19 data had been
collected, it became possible to assess potential changes
that may have occurred in mental health indicators by
contrasting the data collected pre-COVID-19 with the
data collected soon after data collection was resumed.
Although assessing changes in mental health will
probably be the topic of primary interest to most readers
of this article, investigating any changes was a high
priority for this researcher due to the possible impact the
pandemic may have on analyses using the MLEPP

datasets.

1.1 The main statistical concern

Most correlational procedures ultimately are
based on sample sizes, arithmetic means, and standard
deviations. Indeed, a Student #test, Pearson
correlation, and two-group ANOVA can all be computed
from just these values. This researcher's primary
concern dealt with standard deviations, and secondarily
with means. Because the data is being collected in
waves at different points in time, but is to be combined
for a single analysis (e.g., correlating adult anxiety with
the occurrence of a childhood experience), eclevated
levels of anxiety due to the pandemic, for example,
would raise the arithmetic mean for anxiety in later
collected waves, leading to changes in key statistics.
For example, if pre-pandemic levels of anxiety are lower
than pandemic/post-pandemic levels, and these data are
combined for analysis, then the combined data will have

a higher variance and therefore a higher standard

deviation (in addition to having an elevated mean).

1.1.1 An example

Consider a psychological scale containing 7
items that each utilize a 5-point Likert-like response. If
the individual items are scored from 0 to 4, then the
resultant measure can have a range of 0 to 28. In this
author's data, such measures for mental health traits
often have a standard deviation around 5.4. Using a
random number generator that produces normally
distributed values", this author ran multiple simulations
to see the impact on the standard deviation of merging
datasets having a specific difference in their mean (e.g.,
as might be caused by elevation during a pandemic).
In the case of a 3 point increase in the mean (e.g.,
participants, on average, responding one point higher on
3 of 7 items in the later data collection waves), merging
two N=500 data sets (that each have the same standard
deviation individually) resulted in a standard deviation
increase greater than 0.2 for the combined dataset.
Although this might seem like a small and unimportant
increase, when analyzing small relationships®
(i.e., .1<=r<.3) and very small relationships (i.e.,
r<.1), such shifts are potentially problematic in that

they reduce statistical power and attenuate effect sizes.

1.2 The goals of this investigation

The primary purpose of the present investigation
is to determine if there are detectable differences in
mental health indicators (i.e., statistically significant
differences) between pre-pandemic data and data
collected approximately one year after the pandemic had
started. If differences in mental health are found, the
secondary purpose is to determine if the magnitude of
the differences will be problematic for planned MLEPP

analyses.

2. Method
2.1 The samples
The MLEPP questionnaire is administered online

to adults aged 18 to 59 via the Qualtrics platform.



Table 1. Sample sizes (Ns).

males (&) females ()
sample N sample N Country Total
pre 1-year-later pre 1-year-later
the U.K. 452 353 805 521 289 810 1615
France 429 341 770 440 341 781 1551
Germany 432 575 1007 429 566 995 2002

Qualtrics Panels was employed to recruit general
population samples from each of the target countries and
direct them to the questionnaire. Sufficient data for the
present analyses were collected from the United
Kingdom, France, and Germany, both pre-pandemic
(data  collected mid-September 2018  through
mid-December 2019; hereafter "pre") and after data
collection resumed (early-December 2020 through
mid-January 2021; hereafter "l-year-later").  The
country-level sample sizes ranged from 1551 to 2002
and appear in Table 1. Respondents should not have
been able to respond to the MLEPP questionnaire more
than once, hence the pre and 1-year-later samples should

be completely independent.

2.2 The psychological measures

Three measures of mental health were used:
self-esteem, anxiety, and depression (see Tromovitch,
2014)%. Each of the three scales were derived from
items in the International Personality Item Pool® and
were translated from the English versions into French
and German for use in France and Germany. Each
scale is composed of at least 7 items, with each item

using a 5-point Likert-like scale.

2.3 The analyses

The analytical approach was to use #-tests to
make comparisons/contrasts between the pre-pandemic
data and the data collected approximately one year after
the pandemic had started. Since the male and female
data should be analyzed separately (due to possible

average differences between the sexes in mental health

traits, as well as possible differences in the pandemic's
impact on the sexes, e.g.,, if one sex was more
psychologically affected by the pandemic than the other
sex), six samples are available for analysis (2 sexes by 3
countries, see Table 1).

Since there are three mental health measures, 18
independent group #-tests were performed using the
common p < .05 criterion for statistical significance on a
per-test basis. Since this approach is expected to
produce on average -- by chance alone -- one
statistically significant finding per 20 tests, if only one
or two tests produce a statistically significant result,

these should be interpreted as being the result of Type I

€ITOor.

3. Results
Sample sizes for the male and female groups
from the three countries ranged from 770 to 1007
(mean = 861). Of the 18 #-tests, none were statistically
significant. The p-values for all 18 tests were greater

than .10 (see Table 2).

4. Discussion

The average sample size in the present analyses
(see Table 1) was N=861. This sample size generally
provides at least 80% statistical power to detect a
borderline-small effect size (e.g., d=0.2). Given that
0/18 (0.0%) of the contrasts were statistically significant,
and that Type 1 error was expected to cause
approximately one statistically significant result, it
seems clear that there were no substantive increases in

mental health impairment as a result of the pandemic.




Table 2. Independent group #-test results comparing pre-COVID-19 mental health measures with data collected

approximately one year into the pandemic.

self-esteem anxiety depression
t p t p t p

3 -0.090 p>.10 0.727 p>.10 0.887 p>.10
the U.K.

Q -0.129 p>.10 0.660 p>.10 0.267 p>.10

3 -0.427 p>.10 -0.413 p>.10 0.075 p>.10
France

Q -0.310 p>.10 0.073 p>.10 1.013 p>.10

3 -1.425 p>.10 1.306 p>.10 1.610 p>.10
Germany

Q -0.528 p>.10 0.170 p>.10 0.839 p>.10

Since data was not collected during the initial stages of References

the COVID-19 pandemic, this research cannot address
the question of whether there were increased mental
health problems during the initial period. Nonetheless,
it is reassuring to find that if there was an increase in
mental health impairment, it subsided and essentially
returned to baseline within one year.

Even though there appears to be no detectable
increase in mental health impairment, it may be of note
that 17/18 (94.4%) of the contrasts were
(non-significantly) in the direction of increased
impairment. Consequently, it may be that extremely
small levels of impairment did occur, but were not
detected due to their very small size. Even if this is the
case, it is unlikely the change could rationally be
considered to be of social import; for example, the
largest of the 18 effect sizes (Germany, males,
depression) was d=0.051 -- moreover, across the 18
analyses d = 0.016 was the median effect size.

With regard to this researcher's concern that
shifts in mental health indicators might affect MLEPP
analyses by artificially increasing standard deviations, it

seems clear this is not a valid concern.
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