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ductors [16-18]. However, only a few bulkier organic molecules
are used in the preparation of low dimensional perovskites, in-
cluding CgHs(CH; ), NH;*(PEA*), CH;(CH,);NH; *(n-BA*, iso-BA*),
C,H4NH;*, and polyethylenimine cations (PEI*). Very recently,
Karunadasa and co-workers described the postsynthetic transfor-
mations in hybrid low dimensional perovskites with plenty of
bulkier organic molecules [19]. The work has not only demon-
strated that the perovskite structure can provide a unique chem-
ical reaction vessel and it also provides new mols s and ideas
for the preparation of |
development of perovs
more and more bulkie
the near future.

3. Bulkier organic m
3.1. PEA cation

Karunadasa and cc
the application of low
als in PSCs [20]. In the
enters the crystal struc
sional structure (PEA),(
tio (Fig. 2a). To inve
and MAPDI; to moisturf
humidity-controlled enjess==%
exposed to relative hu
same XRD crystal pha
the MAPDI; perovskite f
Pbl, appeared in a hu
Pbl; peaks gradually b
dation time (Fig. 2c). Moreover, the absorption of MAPbI; thin film
has a constant blue shift with increasing the exposure time due
to the increased Pbl, by perovskite film aging while the absorp-
tion of (PEA);(MA);[Pbslyg] film exhibits extremely strong stabil-
ity with no significant changes (Fig. 2d and e). The increase in
the humidity stability of the (PEA),(MA),[Pb;l,g] perovskite film

DCHAIITATDIE

significantly suppressed absorption of perovskite at wavelengths
longer than 500nm (Fig. 3c). Interestingly, the absorption of the
quasi-2D perovskites film has a weak attenuation with the increase
of n (n=10, 40, 60), indicating that the number of layers is about
to be less stable, and only a small Pbl, peak appears. Furthermore,
after all the films were exposed to air for 10 days, the PL decay
curve of the 3D (n=oc0) perovskite had a significant change while
the quasi-2D (n=40, 60) perovskites have no observable variation
the charge-carrier lifetime (Fig. 3e). Additionally, quasi-2D
also been significantly improved.
(n=60) and 13.1% (n=40) from
der a low-humidity atmosphere
, perovskite devices stored in N,
n 3% (Figs. 3f-j). They concluded
‘ules between perovskite layers
«able van der Waals interactions,
zy. and thus leading to the greatly
kite materials.

firstly introduced bulkier or-
s and reported on the fab-
e low dimensional perovskite
bnlsns1 (=1, 2, 3, and 4) thin
process, low dimensional per-
ndicular to the substrate, resulting
pe and a fine texture (Fig. 4a-e).
/along the (110) plane (Fig. 4a). As

a competition arises between the
e planar layer and MA* tending
to expand the pemvslute growth outside the layer. Therefore,
the crystal grows along the (111) crystal plane perpendicular to
the substrate (Fig. 4c, d, and e). As the inorganic slabs increases,
they found that the optical band gaps (E;) decreases from 2.24eV
(n=o0) to 1.52eV (n=1) (Fig. 4f) and the excitonic binding ener-
gles are to decrease with mcreasmg n (from l to oc), consistent
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Governments that ignore or delay
acting on scientific advice are missing
out on a crucial opportunity to control
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The WHO is reviewing two of China's
COVID-19 vaccines for use worldwide,
with a decision expected soon. But
published trial data remain scarce. tH
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Female high-school soccer players are
twice as likely as their male
counterparts to get a concussion.
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Mature forest showslittleincreasein

carbonuptakeinaCO;-enriched

atmosphere

Will mature forests absorb enough carbon from the atmosphere to mitigate
climate change as levels of carbon dioxide increase? An experimentina

eucalyptus forest provides fresh evidence.
Yiqi Luo™ & Shuli Niu
v f =

When atmospheric concentrations of carbon dioxide increase, land
ecosystems take up more carbon from the atmosphere as a result of
increased photosynthesis, a process known as CO) fertilization. It
has long been suggested that CO fertilization will slow the rate of
increase of CO) levelsin the atmospherel. potentially mitigating
climate change. To quantify the effect, ecologists have conducted
experiments in which the atmosphere around a confined
environment is enriched with CO) — mostly in ecosystems for which
the vegetation is short in stature, to reduce costs. A small number of
enrichment experiments have been conducted in young forests, but
there is a paucity of knowledge about the CO)-fertilization effectin
mature forests. Writing in Nature, Jiang et al.” present results of the
Free-Air CO) Enrichment (FACE) experiment in a mature forest in
Australia. Their estimate of the CO)-fertilization effectis among the
lowest yet reported.

Jiang and colleagues carried out their study in a warm-temperate
evergreen forest that has been undisturbed for the past 90 years, and
which is dominated by eucalyptus trees (Eucalyptus tereticornis).
They collected data for all the main carbon pools and fluxes in three
circular plots (each 490 square metres; Fig. 1) in which the
atmospheric CO) concentration was elevated by 150 parts per
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Carbon cycle

The fertilization effect of
CO,0n a mature forest

Yigi Luo & Shuli Niu

Will mature forests absorb enough carbon from the
atmosphere to mitigate climate change as levels of carbon
dioxide increase? An experiment in a eucalyptus forest

provides fresh evidence. See p.227

Australian forest, as in other mature forests’, is
relatively low compared with that of young
forests. This low carbon-use efficiency
substantially truncates the CO.-fertilization
effect. The two factors discussed above
therefore jointly caused the CO-fertilization
effect in the Australian forest to be small.

How can Jiang and colleagues’ results be
interpreted  from a more theoretical
perspective? As atmospheric CO:
concentration increases, —carboxylation is

imulated. This biochemical stimulation is
scaled up through a biological hierarchy that
progresses from leaf photosynthesis to canopy
GPP, vegetation NPP, and to net changes in
the carbon-pool sizes of plants and soil®.
Across those scales, the carboxylation
stimulation is amplified by some processes,

When spheric  cc of carbon

dioxide increase, land ecosystems take up more
carbon from the atmosphere as a result of
increased photosynthesis, a process known as
CO: fertilization. It has long been suggested that
CO: fertilization will slow the rate of increase of
CO; levels in the atmosphere!, potentially
mitigating climate change. To quantify the effect,
ecologists have conducted expenments in which
the ph f

around a i is
enriched with CO; — mostly in ecosystems for
which the vegetation is short in stature, to reduce
costs. A small number of enrichment experiments
have been conducted in young forests, but there
is a paucity of knowledge about the CO:-
fertilization effect in mature forests. On page
227, Jiang et al.? present results of the Free-Air
CO: Enrichment (FACE) experiment in a mature
forest in Australia. Their estimate of the CO.-
fertilization effect is among the lowest yet
reported.

Jiang and colleagues carried out their study in
a warm-temperate evergreen forest that has been
undisturbed for the past 90 years, and which is
dominated by eucalyptus trees (Eucalyptus
tereticornis). They collected data for all the
main carbon pools and fluxes in three circular
plots (each 490 square metres; Fig. 1) in which
the atmospheric CO. concentration was elevated
by 150 parts per million for 4 years, from 2013
to 2016. These data were compared with those
from three control nints that were not enriched

from previous CO:-enrichment experiments.
How does Jiang and colleagues’ estimate of the
CO:-fertilization effect in this mature forest
compare with results of other studies? One
difference involves the leaf area of the forest
canopy (the total surface area of leaves,
counting only one side of the leaves), which is a
major amplifier of the fertilization effect on the
efficiency of carboxylation® — the biochemical
reaction that converts CO: into organic
compounds. A previous investigation‘ of the
same forest indicates that increased CO: levels
do not have much of an effect on the leaf-area
index (LAI, a measure of total canopy leaf area)
in this location, whereas CO: enrichment did
stimulate  leaf-area expansion in field

experiments in other ecosystems®*.
Furthermore, the plant carbon-use efficiency
— the ratio of NPP to GPP — in the

but diminished by others.

For example, if the extra carbohydrate
produced as a result of rising CO: levels is used
for leaf-area expansion to capture more CO;,
then stimulation is amplified at the canopy scale
(that is, through GPP). By contrast, the
stimulation is diminished when the extra carbon
taken up at the canopy scale is allocated for plant
respiration or transferred to micro-organisms for
their respiration. This theor- etical framework of
hierarchical responses allows the fertilization
effects on GPP and on other carbon-cycle
processes to be approximately estimated for a
scenario in which the LAI does not change much
and where the CO: concentration increases by
150 p.p.m. Indeed, Jiang and colleagues’
observation-based estimates of a 12% increase in
GPP, 12.8% of which ends up in the carbon
pools, are very close to the lower
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Jourrsal of InteDactual Property Liw & Practice, 0015, Vol 10, No. 4

the question of infringement under s 1002} /Article 9(1)(b).
In that case, the Court of Appeal held at paragraph &7 that,
“[i]n assessing the likelihood of confusion .. . the sign is not
to be considered stripped of its context”.

W5 submitted that it was material that each garment had
a swing tag or label that featured the words VICTORIA'S
SECRET, that the garments were sold in shops which featured
numerous prominent references to VICTORIAS SECRET,
and that ¥5's PINK branded stoms wem in some instances
either part of, or adjacent to, a gore branded VICTORINS
SECRET. However, the judge held that the post-sale context
was a realistic and fair context in which to consider the effect
of the use of the sign on clothing: where PINK was embla-
zoned prominently on a garment, the sign was meant to be
seen by persons other than the wearer after purchase. The use
of VICTORIAS SECRET on swing tags, on labeds and in mla-
mwmm-um:mpndhmfw
these uses of PINE

Practical significance

The finding that a trade mark may acquire distinctiveness
through use of a mon-identical sign may assist trade mark
owners who, as was adknowledged at paragraph 95 of the
judgment, ‘do not abways and consistently use a mark in
precisely the form as registered”. Birss | added that propric-
tors should not be harred from relying on oral use of prom-
inent parts of a word or device mark to support the
acquisition of distinctive character.

In light of Birss ['s finding that ‘clothing’ was sufficiently
clear, it remains to be determined whether the CIELUs deci-
sion in {F Trarnslator has the effect that a lack of clarity in the
specification is a basis for revocation of a trade mark (in
addition to being a ground for refusal to megister the mark).
This point is the subject of two conflicting judgments: Total
Ltd v YouView TV Ltd [2014] EWHC 1963 (Ch) and Stichr-
ing BDO v BDO Unibank, Inc [2013] EWHC 418 (Ch).
ally, the case illustrates that the app]i;cab]t context in
the defendant is deemed to use its sign under s
J'.'\.rtl.dr: i l }(b} remains a contentious issie and may

front of the stare.

Turning from the oot yyg o bmitted that it was material that each -

to the likelihood of oo
PINK on V5's dothing §
with TF's trade marks 5w -

cl. The dgn PINK w /g3 3ot R st iz — M VICTORIA'S

consumer as purely de

significance would be p FEREETE

. —= Here, the finding as to
1ses of PINK on clothing
was held relevant) may be

tags and labels (in which
JRIAS SECRET counter-
rationale for this disginc-
: consideration when V5's

sloganslightly reduced ¢ SIS | RERENEESSETEREEEA
but not enough to avole &= a2 | TFAGFRTT(VICTORIA 'S SECRET)

such wse infringed.
Similarly, the store

dispel the risk of confu
conjunction with VICT
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some instances either part of, or adjacent to, a store branded VICTORIA S SECRET. However,
the judge held that the post-sale context was a realistic and fair context in which to consider the
effect of the use of the sign on clothing: where PINK was emblazoned prominently on a garment,
the sign was meant to be seen by persons other than the wearer after purchase. The use of
VICTORIA S SECRETon swing tags. on labels and in relation to V'S s stores was therefore not
part of the assessment for these uses of PINK. In contrast, use of PINK on the swing tags and

garment labels was to be considered in the context of VS s stores because that was where the
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Making the digital turn: Identifying the user requirements of
digital scholarship services in university libraries[1]

Baiyang Li, Yagian Song, Xinyu Lu, Lihong Zhouabcd,[Z]
ICenter for Studies of Infarmation Resaurces, Wohan University,
China®Library and Information Center, Ningba University,

China"Unirearsity Library, Southeast Unisersity, China!Sehool af
Informeation Management, Wukban University, China

ARTICLEINFOABSTRACT

Keywordss This paper reports on a ressarch study aiming to identify the user reguirements of
Case study digital schedarship services (DE5] in university libraries. Due ta the exploratory nature of
Digital schodarship
Kano madel analysic
Library services
University library
User requine ments

this study, a case study approach was adopted as the everarching methadology. Wuhan
University Library {one of the top university libraries in China] was sdopted as the case
study. Specifically, & mived qualitative-guantitative approach was employed for the case
analysis. A gualitative study was performed aiming to identify and gualify users’ D55
reguiremeants. The analysis of gualitative interview data peinted to 17 0SS requirements
under five themes: formulating research ideas, Iocating research partners, writing
research praposals, conducting research, and publishing results. Subsequently, 3
quantitative Kano model analysis was undertaken to validate, verify and pricritise the
D55 reguirements identified. Based on measuring individual requirements' priority, D55
requiraments were classifisd into four types: must-be one-dimensional, attractive, and
indifference. Finally, a set of strategic suggestions for D55 development were devised.
This paper is of interests ta lbrary and information science researchers, as well as library
manasgers and professianals. Although the data were collected fram & university Fhrary
in China, the research findings provide useful insights and implications that can be
shared across international borders.

Introduction

Libraries have always been velued as the heart of 3 university {Mentgomery, 2014; Kim, 2016). As today's universities
have become increazingly connected and collzborative, libraries have become the engine and platform for knowledge
creation, retention, sharing and utilisation. Some claim that libraries have emerged a= beta test kitchens for novel forms of
interdisciplinary investigztions [Ahmad & Abawsjy, 2014; Kennedy, 2018; Sinclzir, 2014]. The advent znd universal
implemsentation of information and communication technalogies have posed both opportunities and challenges for
university librariez (Le, 2015; Koltay, 2016; Li, Jizo, Zhang, & Xu, 2015; Chen, Chen, Chiu, & Zhao, 2018). Mot only are
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SR FIMET-FSERERCEEESTESSES (05 APERNHASE, BTF
E(RET ARRSERE. BEFERSAFRIFEASEAE, LENCFERE (BA—AS
e FEFEEZ-) B, REFE RASEREETET EREESNAE, ATRE
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E#?E—EW#:‘:%M&E (Montgomery, 2014; kim, 2016) , BEESSHFErRMRETMMEEEEE
. EFEECAARAE. B8, LSHFIRRSIEIFS, — )RR, EEEEmESEEEREA
;ﬁ]ﬁfﬁjﬁ (Ahmad&Abawajy, 2014; Kenned\,r. 2018; Sindair, 2014) , EEMEEEAREIFIETENESHSE
BEHET= riLENNEE (Le, 2015; Koltay, 2016; Li, liao, Zhang, &Xu, 2019; Chen, Chen, Chiu, &Zhao,
2018) , FUESEREH A RESREERN TN, B BTHRMATTs, MEAESEESEIAE. &
A BRI R A EETEIRE (McRostie, 2016; Zhou, HuangElZijlstra, 2013)
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his paper reports on a research study aimingto X = AMBET -HESEHRESKEDEH=EESIRE (DSS) HRZEK
identify the user requirements of digital AR, ETAHFREEYE, AHRERISEARNAXERRES
scholarship services(DSS)in university libraries. i LENAFEESRE (BR—RNAFEEREz—) A, Bk
246 x 87 Due to the exploratory nature of this study, a R, EfoERTESEY-EELZE, HiTTINENNR, SR
b e g | vy case study approach was adopted asthe EREE)BFPDSSER, WEMLEEIENSTEY, T8 T,
e o overarching methodology. Wuhan University 1TIERAFETISERER: BIEHARERE, SR ESHRE
Library (one of the top university libraries in W, #HTHRFAEMER. Bla, #iT7rESKanoiE& o1, LIEIE.
: - S China)wasadopted as the case study. R e AR IS R RE T N Tk (R E
e gl ek et e = Specifically, a mixed qualitative-quantitative =, JDSSEkmalzE: v, —%, MEFEER. 8h, BH7T
ALY LU E R X[V approach was employed for the caseanalysis. A —EFESEEN, TCHEREREARE. BREEEENSIA
qualitative study was performed aiming to BEE—ENS2ENE, BAXEHIEENPEN—FFAEEBERSE
identify and qualify users DSS requirements. BN, EfxSREHE TERENIENST, tLIEEREE

The analysisof qualitative interview data pointed
to 17 DS5 requirements under five themes:
formulating research ideas locating research
partners, writing research proposals, conducting
research, and publishing results. Subsequently,
a quantitative Kano model analysis was
undertaken to validate, verify and prioritise the
D5Srequirements identified Based on
measuring individual requirements priority, D55
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criticisms and needs. In the end, 17 researchers agreed to be inter-
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before the interview appointments. The demographic profile of the
participants is illustrated in the Table 1 below:
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All interviews were conducted from February to April 2018. The
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REVIEW ARTICLE

Use of Recursive Partitioning Analysis in Clinical Trials and Meta-Analysis
of Randomized Clinical Trials, 1990-2016

BENTHAM
SCIENCE

Martha Maria Fors"’, Carmen Elena Viada® and Paloma Gonzalez’

1 . .. 2 2 8 - N s - 2~ .,
School of Medicine, University of the Americas, Quito, Ecuador; ~Center of Molecular Immunology, Havana, Cuba;
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DOI
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Abstract: Background: Recursive Partitioning Analysis (RPA) is a very flexible non parametric algo-
rithm that allows classification of individuals according to certain criteria, particularly in clinical trials,
the method is used to predict response to treatment or classify individuals according to prognostic fac-
tors.

Objectives: In this paper we examine how often RPA is used in clinical trials and in meta-analysis.
Methods: We reviewed abstracts published between 1990 and 2016, and extracted data regarding clini-
cal trial phase, year of publication, type of treatment, medical indication and main evaluated endpoints.

Results: One hundred and cighty three studies were identified; of these 43 were meta-analyses and 23
were clinical trials. Most of the studies were published between 2011 and 2016, for both clinical trials
and meta-analyses of randomized clinical trials. The prediction of overall survival and progression free
survival were the outcomes most evaluated, at 43.5% and 51.2% respectively. Regarding the use of
RPA in clinical trials, the brain was the most common site studied, while for meta-analytic studies,
other cancer sites were also studied. The combination of chemotherapy and radiation was seen fre-
quently in clinical trials.

Conclusion: Recursive partitioning analysis is a very easy technique to use, and it could be a very pow-
erful tool to predict response in different subgroups of patients, although it is not widely used in clinical
trials.

Use of Recursive Partitioning Analysis in Clinical Trials and Meta-Analysis of Randomized Clinical Trials.pdf
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Experimental Descriptors for the Synthesis of Multicationic Nickel
Perovskite Nanoparticles for Oxygen Reduction B3 =
Francisco Gonell, Carlos M. Sanchez-Sanchez, Vincent Vivier, Christel Laberty-Robert, ABSTRACT: In many liquid-phase synthesis methods
and David Portehault* developed to produce nanomaterials, the key

parameters governing the selective synthesis of solids
E Read Online

Cite This: ACS Appl. Nano Mater. 2020, 3, 74827489 and compounds are clearly identified, for example, heat |

treatment profile, precursors solubility, pH, and so on.

_ ACCESS | [l Metrics & More | Article Recommendations | @ Supporting Information Most of these well-understood approaches rely on
& relatively low temperature processes, below 400 °C,
k= ABSTRACT: In many liquid-phase synthesis methods developed to produce r , LaNiO; where conventional solvents are still stable.
3 nanomaterials, the key parameters governing the selective synthesis of solids “ Interestingly, thermally stable inorganic molten salts
= and compounds are clearly identified, for example, heat treatment profile, 004G . .
o3 precursors solubility, pH, and so on. Most of these well-understood S o eygen reduction enable to widen the temperature range for liquid-phase
55 approaches rely on relatively low temperature processes, below 400 °C, P OVY syntheses. They provide access to other families of
%E where conventional solvents are still stable. Interestingly, thermally stable '."'.’ crystalline solids requiring higher temperatures, as
a5 inorganic molten salts enable to widen the temperature range for liquid-phase .”. Q. ticationi id N hel h hani h
SE syntheses. They provide access to other families of crystalline solids requiring molten salt oaoa545 LaNiO multicationic oxides. Nonetheless, the mechanisms that
i higher temperatures, as multicationic oxides. Nonetheless, the mechanisms m. LaSINIO, govern solid-state formation and phase selection when
- %ﬁ that govern solid-state formation and phase selection when different different compounds compete are poorly understood.
Iz compounds compete are poorly understood. Herein, we report how experimental parameters, such as temperature, time, reaction
5= medium composition, and solvent oxo-basicity, enable to drive the synthesis mechanisms in molten salts toward nanoscaled
g2 multicationic oxides. We especially enlighten the phase-selective synthesis of pseudocubic perovskite LaNiO; and layered S—
f&E Ruddlesden—Popper phases La,NiO, and LaSrNiO, at the nanoscale by suggesting that the oxidation state of the metallic precursor v BEXMEE
1/8 (3 2lem:E Brrom:iEol 23 I
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Abstract: The anterior cruciate ligament (ACL ) plays an important role in knee joint stability and it affects
the pattern of gait. A large part of patients with injured ACLs also have concomitant meniscal tears, but the
influence of different meniscus tears on the kinematics and kinetics in ACLD knees 1s not fully studied
yet. The goal of this study is to distinguish between ACLD knees with/without and healthy controls based
on machine learmning.The results indicate that a combined ACL/memiscal injuries could be distinguished
based on machine leaming, as the presence and type of meniscal tears could alter the kinematics and
kinetics of ACLD knees.

Keywords:ACL rupture; meniscal tears; machine learning

1 Introduction knee joint motion data during running were normalized
(0%-100% heel strike). A total of 138 knees was included in the

| Tt s xxrall lraaxzrm that tha antariae aeicinta licamaant £ AT Y
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ACLD knees. However, the influence of different meniscus _ ) ) _

. _ o _ meniscal tears, we did not consider the type of tear (i.e.,
tears on the kinematics and kinetics in ACLD knees is not fully L ,
longitudinal root tear, horizontal cleavage tear, or complex tear) -

studied yet. Meanwhile, Zeng et al [4] used machine learning to
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pOlitiCS 2020 Election Facts First Election 101

(CNN) — President Donald Trump's administration is taking on the characteristics of a tottering

regime -- with its loyalty tests, destabilizing attacks on the military chain of command, a
deepening bunker mentality and increasingly delusional claims of political victory.

CNN ALERT § ‘ 4 3= ER S
In response, a visibly confident President-elect Joe Biden is going out of his way to project calm LS L LT YRR AL AR AT PENTACORY | oe EZJ: ~F IX—XI ﬁjzu ﬂéﬂﬂlqz
amid the deepening chaos, even as Trump and senior Republicans still refuse to acknowledge
the President’s defeat in a stunning break with America's democratic traditions. * £ X

S FFpdf3AS K ARRE
- NIUTEIEHRITS [FERT
ALABE TR

. . . ; : : R , Bl v | > | HN(EE) v
Biden is taking calls with leaders of the country's top allies, which reflects the inevitability of hig aF == =a
ascent to power. While the President is staying behind closed doors, tweeting in wild block SrwAiE SirsiwEns
capital letters and unleashing a purge of the Pentagon's civilian leadership, Biden is on camerg. si==as

TaEIRE

The President-elect is reassuring the American people with a composure granted by an eleclid] mmegiz ==

. g . ; : X |__|— —FL |=' ™

win that Trump's threadbare legal cases baselessly alleging massive voter fraud have little ERER , — 1 AZEENZER ° 5@' = EX/D\ %WJ—J\E"J
. . %573 F% (Joe Biden ) IERNES

chance of overturning the will of the voters. PR RS S =T e
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- AN BE. 5EH
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The President-elect on Tuesday consciously avoided || ISEERASRESEERER
’ SEHFEANRZREIEM.

[

escalating a confrontation with Trump, who is
Y HiEEhFE =5

{ERER , BBERENSESSET
presidents normally rely on to stand up their #F%(Joe Biden)&EBZINFRATEAEL

withholding the access and funding that incoming

[

i : . : ; RIBRSHRESS RS 1%,
administrations. But while Trump will remain Presidenf  smagstines AsREaFiAngs
until January 20, an unmistakable symbolic transfer of gigﬁg%j%gﬁiﬁ%ﬁw
Related Article: Biden says Trump's authority is taking place despite Trump's efforts to defi R R
actions are 'an embarrassment' but won't his successor legitimacy. S TS =L E— o5  EE—
impede transition effort ' . . i i
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Mobile Internet: Wireless access to web-based mterfaces of legacy simulations
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2 MOBILE INTERNET OVERVIEW BRI TPESRSA R, ©
B RREfEAIEFRIE AR Internet |, 71
INFEEWebaiTEE Internet,  ZATLAFR
2.1 What is mobile Internet? FENEE , ERAETARETME
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2.2 Mobile Devices

There are several different ways to categorize mobile devices. This is based on their

power, size, browsmg capabilities ete. Here 1s a description of only two of these

categories, smart phones and PDAs, which are more 26 [

relevant to onr worle
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gnitive sbilities depend principally on the size and

neuranzl organization of the cerebral cortex. In the last 5 vears, the field of developmental nearobiclogy has contimed
genetic and molacolar mechanizms undertying the development and

chaptars in this section sunumarize wark elucidating the differences between

humam corter and that of our nearest evolutionary relatives, as well 2z work illustrating the tight control over cortical
patteming and the estzblishment of cortical commections. Although many have speculated whether the reductionist

appears 2= thoush that time is coming. In the last chapter, the kmowm stages of homan

among neuroscientists that human co;
gress toward understanding the

© HEHEHE— pdf

approaches of developmentsl newrobiolosy could ever be harmonized with the largely inteprative approaches of
brain developrment are compared to the stages of lnmnan peychological development to

evolution of this fonmidable crgan. The

Introduction.
cognitive nearoscience, it now

There is no disazreement

to make rapid pro;

jological changes

asspcisted with each stage can be mapped directly to cognitive chanszes. Thus, in this third edition of The Cognitive
Neurgscignces, it appears as though the gap berwesn developmental neurobiolagy and developmental psychology has

sufficiently narrowed that there is little doubt that it will evenmally be bridgad. .

argue thar the bi

pment Howsver, recant work discossed
development of the cerebral cortex, specifically how nearons

acquire their position by active migration from multiple sites

The chapters written from the developmentsl nearobislogy perspective center an four major themeas. The first chapter,
ting its develn

by Preuss, addresses the question of what makes the human brain umigue. Comparstive stwdies have revezled that the

humam beain iz distinguished by increased surface area, incressed gestation time, and, some have argued, increased
numbers of cortical areas, particularly in prafontal cortex. Interestingly, the lnuman brain dees not differ from the brains

o
=

ing that

Crganization

of arizin to their final, increasingly distant destinations. They
neurans in the cerehral cortex This work illisirstes how

understanding Copicaganesis in the embryo provides hints of

of the cersbrzl cortesr. The next two chapters dizonss the

spatial control of peuronal migration, demonsm:

how spomtamecus  montations  that regnlate  the early
duration of neurcgenesis is longer in primates. This subtle  attractive and repulsive molecular cues can be found in

The humsan brain can also be distinguished by its cortical ~ developmentsl stages may have detennined tha species-
specific size, parcellation of the map, and basic

of other primates in the number of genes regnla:
by Preuss illistrates that certsin gemes appest to be up-

regulated in the human brain, paricalarly those genss that
increases in newronzl activity may be sssocisted with have identified several families of genes and siemaling

increased cell signaling and bioemerzetics. Thus, the homan  molecules that comtrol radial and tangentiasl migration of

well az by increased genetic expression, resulting in chanses

in nearon dynamics.
development is slower than in rodents (mice), but that the

neurogenssis, the second major theme of this section
Fomack, poimts out that cell divizsion during primate

increase the nenromal activity of pyramidsl nenrons. These
brain can be distinguizhed by changes in cortical strachire as

ning to

accowmt for the expansion of the mmnber of nearons i the  shuitle neurons ito their appropriste positions. Liu and Fao
also dizcuss the temporal control of newronal migration,

brain may also be distingnished by its inzbility to sustain ~ demonstrating that the effect of thesa guidance moleculss

change in the tamporal dynamics of newogenesin could — Eradients criented zlong particular axes and fnctio
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Eratory stream the level of

neuranzl production is substantially smaller in the mornkey

enlargement in overall size of the

The third major theme has to do with homsn cortical

capable of generating new fimctional neurons into adulthood.
patteming. Bakic and collezzues review recent work on the

in the deatate Zyvros and rostral mi

tham in the mouse, despite

brain. Forthermore, recent stndies i several lzborataries
have refuted findimez from earlier and widely reported
smdies claiming that the primate cersbral cortex was also
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Introduction
Earthquakes account for 60,000 deaths annually on average, 90% of which are from

developing countries [Kenny 2009], and have caused $2.9+ Trillion US-dollars in damage since
1900 [Daniell et al. 2012]. To help mitigate the impacts of these disasters, Earthquake Early
Warning (EEW) systems have been in development since 1991. EEW systems detect the arrivals
of the first seismic waves and send an alarm to users before the strong ground shaking hits
them. The physics of earthquakes puts limits on the amount of warning times that users will
receive from these systems, and it has been shown that users can expect warning times of 1
minute to a few seconds depending on the ground shaking thresholds that they set [Minson et
al. 2018]. This isn’t much time, but it can give users enough time to seek shelter, shut down
delicate equipment, allow hospitals and first responders to prepare for shaking, and allow
utilities companies to shut down gas and electrical lines that can rupture and lead to fires in
large earthquakes.

There are several countries that are currently operating EEW networks, but the high
costs associated with the installation, maintenance, and monitoring of these networks are a

prohibitive factor for developing countries to be able to implement them. The cost of installing
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Two-dimensional atomic crystals

K. S. Novoselov*, D. Jiang*, F. Schedin®, T. ). Booth*, V. V. Khotkevich*, 5. V. Morozov', and A. K. Geim**
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Wao raport freo-standing atomic crystals that are strictly 20 and can
be viewed as Individual atomt” planes pulled out of bulk crystals or
as unrolled singlo-wall nanotubes. By using micromechanical cleav-
age, we have prepared and studied a varlety of 2D crystals
Including single layers of boron nitrid SZ}% ral dichal-
cogenides, and complex oxides. Thesc sheets (es-
sentially gigantic 2D molecules unprotected from the Immediate
environment) are stable under amblent conditions, exhibit high
crystal quality, and are continuous on a macroscoplc scale,

graphene | layered material

y Is one of the most defining material param-

cters; the same chemical compound can exhibit dramatically
dilferent properties depending on whether itis arranged in a 0D,
1D, 2D, or 3D crystal structure. Although quasi-OD [e.g., cage
molecules (1)), quasi-1D [e.g., nanotubes (2-4)], and, of course,
3D crystalline objects are well documented, dimensionality two
is conspicuously absent among experimentally known crystals.
On the other hand, there are many layered materials with strong
in-plane bonds and weak, van der Waals-like coupling between
layers. Because of this layered structure, it has long been
wempting to (ry splitting such materials into individual atomic
layers, although it remained unclear whether free-standing
atomic layers could exist in principle [thin films become ther-
modynamically unstable (decompose or segregate) below a
certain thickness, typically, of === =t ihus far,
most efforts have focused on g | = o strongly
layered materials and, in pan niercalated
graphite (5). During exfoliation, monolayers at some moment
must separate from cach other. However, no 2D crystals have
ever been isolated from the resulting slurries, possibly because
single layers appear only as a transient state and involve detach-
ments over microscopic regions. Indeed, the latest studies of
chemically exfoliated graphite have shown that its sediments
consist of restacked and scrolled multilayer sheets rather than
individual monolayers (6-8). An alternative approach has been
the use of mechanical cleavage (9-14). The carlier reports
described mechanically cleaved [lakes consisting of tens and
hundn,d\ of layers, but lb\. n.unll renewed interest in thin
4 L] N A

wafer (Fig. 1d), because even a monolayer adds up sufficiently
to the optical path of reflected light so that the interference color
changes with respect 1o the one of an empty substrate (phase
contrast). The whole procedure takes literally half an hour to
implement and identify probable 2D crystallites. Their further
analysis was done by atomic force microscopy (AFM), for which
single-layer crystals were sclected as those exhibiting an appar-
ent (12) thickness of approximately the interfayer distance in the
corresponding 3D crystals.

Despite its simplicity, the described cleavage technique has
several nonobvious features that are instructive 1o analyze,
because it also allows one to understand why 2D crystals were
not discovered carlier (e.g., see refs 911, 13, and 14, in which
mechanically cleaved graphitic flakes 10100 layers thick were
reported). First, monolayers are in a great minority among
accompanying thicker flakes. Second, unlike nanotubes, 2D
crystals have no clear signatures in transmission clectron mi-
croscopy (6-8). Third, monolayers are completely transparent o
visible light and cannol be seen in an optical microscope on most
substrates (¢.g., on glass or metals). Fourth, AFM is currently the
only method that allows definitive identification of single-layer
crystals, but it has a very low throughput (especially for the case
of the high-resolution imaging required), and in practice it would
be impossible to find cleaved 2D crystallites by scanning surfaces
at random. Finally, as mentioned carlier, it was not obvious that
isolated atomic planes could survive without their parent crystals
[for example, mechanically cleaved quasi-11D NbSe; crystallites
~100 nm in diameter were found (o deteriorate rapidly (16)).
With the benefit of hindsight, the critical step that allowed us (o
find 2D crystallites is the discovered possibility of their tentative
identification in an optical microscope when they are placed on
top of an oxidized Si wafer.

Representative samples of several 21 materials (namely, of
BN, MoS;, NbSe;z, BizSrCaCuyO),, and graphite) obtained and
identified by the procedures described above were investigated
further by scanning tunneling, scanning clectron, and high-
resolution transmission electron microscopy (HRTEM). Fig. 2
shows examples of the obtained atomic-resolution images. These
studies? confirmed that the prepared 2D crystallites remained
monocrystalline under ambient conditions and no degradation
was noticed over periods of many weeks. Within experimental
resolution, the crystal structure of isolated layers remained the
same as for stacked layers within 3D crystals. Noie that 2D
BiSrCaCuxO, showed a superstructure with a unidirectional

Materials and Methods

Fig. 1 shows several examples of cleaved samples a
that they are only one atomic layer thick but nearly macroscopic
laterally. To extract such 2D crystallites, we used a simple but
effective procedure, A fresh surface of a layered crystal was
rubbed against another surface (virtually any solid surface is
suitable), which lefta variety of flakes attached to it (the rubbing
process can be described as similar 1o “drawing by chalk on a
blackboard™). Unexpectedly, among the resulting [lakes we
always found single layers. Their preliminary identification amid
thicker flakes and other residue was done in an optical micro-
scope. 2D crystallites become visible on top of an oxidized Si

modulation period of ~28 A, which is similar to the superstruc-

I‘?W Em--u-umamu-umm

Abbreviatiors: AF M, stomic force microscopy, HRTEM, high resohstion trammesion elec

W may be adk Fomail geeniivman ac ik

M the case of HRTEM studies by dan FEI (Fandh The Nether lands) Teonat F 0], the
mm-ummmmmnmhmuum
route of p y n an optxcal
loMmedbﬁqmmmM&nmm—
doveloped. First, we wsed scanning electron microscopy imaging at low acceleration
woltages (FEI Siion at 500 V). Then, the flakes that were found most transpasent n
scanning electron miarosopy were studied by AFM (ie, diwectly on top of holey carbon)
1o define their thackness and slect single layer crystabe

© 2005 by The Naticnal Acadersy of Sciences of the USA

Fig. 1. 2D carystal matter, Single-layer crystallites of NbSe; (a), graphite (b),
B1;SrCaCu,0; (o), and MoS; (o) visualized by AFM (3 and b), by scanning
electron microscopy (d), and In an optical microscope (d). (All scale bars: 1 am.)
The 2D crystallites are on top of an oxidized SI wafer (300 nm of thermal S10;)
(a, b, and d) and on top of a holey carbon film (). Note that 20 cry were

Lulil Sl
Ag. 2. Atomic-resofution images of 2D matertals. (3) Unfiftered scanning

mwwdummmmmwmw
of an cxadized 51 wafer. Note that for the g y mea-

often ralsed by an extra few angstroms above the supporting surface, prob-
ably because of a layer of absorbed water. In such cases, the pleated and
fddedregomsemonmmyﬂumgsnndhmngthedlﬂemmdhdgn
matching the 1 di In the v g 3D crystais help to
distinguish between doublolmv crystals and true ungh sheets such as those
shown here.

ture observed in thinned samples of bulk Bi;SryCaCuyOy pre-
pared for HRTEM (17).

ts, an Au film was d d around 20 ay ﬁowm:-de(-
mmummdmmmwmmgk
umma.mu, Thsn-gesﬂmtond-znm
of 2D aystak and the
Wmmmmwmmum.mm
found by using HRTEM, where dark lines. the
mmmunnmumlmmmmumm
(soe refs. 6-8), and we also found it difficult to align 2D samples exactly paraliel
to the electron beam. However, hwmmmsm
Identifiable not only in AFM but also in HRTEM b of folded
mdﬁlmmmemofcmms-‘ﬁsknwmu‘

ahin=bioted=

Results and Discussion

We also investigated electrical conductivity of the selected five
21> materials to assess their microscopic quality and macroscopic
continuity. 'This was done by using field-effect-transistor-like
devices such as the one shown in Fig. 3 Inser (devices were
prepared by electron-beam lithography). 2D BizSrCaCuOy and
BN were found to be highly insulating, and no induced conduc-
tivity was detected even at gate electric fields as high as0.3 V/am
(i.e., close to the electrical breakdown of Si0)), which probably
indicates that band gaps in these 2D materials are larger than in
Si0y. We also tried annealing single-layer Bierz(_aCuz(),
oxygen, but the crystals always remained insulating.

On the contrary, 2D graphite (graphene) and both 2D dlcha
cogenides were found o be metallic and exhibited a pronounced
clectric field effect (Fig. 3). Their carrier mobilities were deter-
mined as p = o(V,)/en(V,), where e is the electron charge and
n o« Vyis the carrier concentration induced by gate voltage V
(n~72>< 10" em ?/V for 300-nm SiO3). As seen in Fig. 3, -
was proportional to ¥ over large intervals of n, showing that
is independent of canicr concentration. Furthermore, by ex-
trapolating the experimental dependences o(V,) 1o zero o, we
could determine initial (V; = 0) concentrations of charge
carriers and their type. Graphene behaved rather similarly o
few-layer graphitic samples reported in ref. 12 and is either a
shallow-gap semiconductor or a small-overlap semimetal, in
which positive and negative gate voltages induce 2D clectrons
and holes, respectively, in concentrations up to ~10" em %
Graphene exhibited typical values of g between 2,000 and ﬁ,ll(l)
cm?/Vs. For 2D NbSe; and MoS;, we measured mobilities

(compare with ref. 8) that might be folded J', but no Independ
proof for this (e.g., by simultaneous AFM studies) has been obtained yet.

between 0.5 and 3 cm?/Vs for different samples, in agreement
with mobilities for the corresponding 3D crystals al room
temperature. Both 2D dichalcogenides were found to be electron

P58
g -/ |20
£ -
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-80 40 0 40 80
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Fig. 3. Hearic field effect In uingle-atomic-sheet aystals. Changes In electrical
conductivity o of 2D NbSe;, 2D MoS;, and graphene as a funciion of gate voltage
are shown (300 ). (inset) Our typical devices used for such measurements: It is an
optical image On white Iight) of 20 NbSe; on top of an oxidized S waler (used
a gate electrode) with a set of Au contacts. The crystal ks seen as a bluer region In
the center, (Scale bar: 5 um.)
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conductors with n = 10" to 10" cm 2. Defailed studies of their
conductivities as a function of temperagre and V, revealed that
2D MoS; was a heavily doped semicggiuctor with an activation
gap of =0.6 eV, whereas NbSe, a semimetal. The found
electron concentration in 2D N i$ two orders of magnitude
smaller than carrier concentrai@ns per monolayer in 3D NbSe,,
whlch mdlca[er. significant g¥inges in the energy spectrum of

- : ar1n 31) o a bLITlllTIlel in 2

atomic crystals [ha[ can be prepared h}r cleavage from most
strongly layered materials. It is most unexpected, if not coun-
terintuitive, that isolated 2D crystals can be stable at room
temperature and in air, leaving aside the fact that they maintain
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acroscopic continuity and such high quality that their carrier
obilities remain almost unaffected. The found class of 2D
rystals offers a wide choice of new materials parameters for
possible applications and promises a wealth ol new phenomena
sually abundant in 2D systems. We believe that, once investi-
pated and understood, 2D crystals can also be grown in large
sizes required for industrial applications, matching the progress
achieved recently fgr the case of single-wall nanotu
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