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The Loess Plateau of China is a major apple-cultivating region, but much of the Plateau is water.limited, and the
expansion of apple-growing is putting pressure on soil water resources. Plants” water consumption pattemns have
been intensively studied to facilitate formulation of robust agricultural strategies, but previous studies have
generally applied indirect methads to characterize thelr water use, Moreover, the few studies thar have applied
direct lisotopic) methods bave moatly locused on shallow (0-200 cni) soil Layers, usually in stamds of a single age
or single climatic region. To avedd these limitations, we have investigated the primary water sources of apple
trees af three ages (10, 15 and 22 years] in seminrid and semibumid climatic regions of the Flateau using bath
natural stable lsoteple signatures (3°H values) and injectlons of *H.0 into deep soil Layers, We found that water
conient in apple orchards' soil decreased with increases in depth and stand age, and was higher in the semibumid
area than in the semiarid area, Nevertheless, patterns of apple trees” water uptake from shallow (0=300 cm) sodl
layers were similar in the two climatic regions and the main water sources became shallower with increases in
stand age. However, water uptake from deep (400-500 em) soll layers was also detected, particularly in the
blossom and young fruit stage in apple orchards of the semiarid area. Moreover, older trees absorbed more waner
from these layers than younger trees in the semiarid area (but not in the semibumid area) throughout the
growing season. Excessive consumption of deep soil water inevitably results in deep soil dryving and severely
threatens the sustainability of apple cultivation. Our work suggests that it 18 necessary to take actions (e.g
supplementary irrigarien, landscaping and mubching combinations) to reduce the propartion of deep soll waner
used by apple trees o prevent the development of dried soil Byers, It also highlights the need 1o asess uptake
patterns of plants at multiple developmental stages and ages to identify times when and places where inter.
wentions may be required or most efective.

References

Autoving, 1., Rallo, G., Provenzamno, G, 2008, Predicting soll and plant water status
dynamic in olive orchards under different irrigation systems with Hydrus-20: maodel
performance and seenario analysis, Agr. Water Manage. 2003, 225235, hips:/Sdod,
arg LT 6. agwal 201800301 5.

Baldi, P., Komjane, M., Wolters, P, Viola, B, Velasco, R, Salvi, 5., 2013, Genetic and
physical characterization of the locus controlling columnar habit in apple
{Malus = domestica Borkh.). Mol. Breeding. 31 (2}, 429-440. hirps:/Adolorg 1001007
51 1032-012-9800-1,

Bever, M., Koeniger, P., Gaj, M., Hamutoke, ).T., Wanke, H., Himmelshach, T., 2016, A
deuterium-based labeling technigue for the investigation of rooting depths, water
uptake dynamics and unsaturated zone water transport in semdarid enviconments, J,
'[-[:,.'dru]. 333, 627643, hopsAdeiorg 101016, jhydrol, 200 512,037,

Bleby, T.M., McElrone, AL, Jackson, BB, 2010, Water uptake and hydraulic redis-
tribution across large woody reot systems to 20 m depth, Plant Cell Enviren, 33 (12},
2132-2148. hitps://doiorg/ 10,1111/, 1365-3040, 20 10,0221 2%,

Cai, Y., Wu, P, Zhang, L., Zhu, [, Wu, 5., Zhao, X., Chen, J., Dong, Z., 2018, Prediction of
flowr characteristics and risk assessment of deep percolation by ceramic emitters in
loam. J. Hydrol., 566, 901-909. hitps://dol.org/ 101016/, jhydrol. 201 8.07.076.

Ceccon, C., Panzacchi, P., Scandellari, F., Prandi, L., Yentura, M., Russo, B., Millard, P.,
Tagliavini, &., 2011. Spatial and temporal effects of soil temperature and moisture
and the relation to fine root density on root and soil respiration in & mature apple
orchard. Plant Soil 342, 195-206. hotps:/ dodiorgs 1001007 /21 1 104-010-0684-8.

Celia, M_&_, Bouwloutas, E.T., Zarba, B_L, 1990, A general mass-conservative numerical
solution for the unsaturated flow eguation. Water Resopur. Res, 26, 1483-1494.
hrtps:fdoiorg/ 10,1029, WHROZ6I007 p01483.

Diai, ¥., Zheng, X, Tang, L., Li, ¥., 2015 Stable oxygen isotopes reveal distinet water use
patterns of rwo Haloxylon species in the Gurbantonggut Desert. Plant Soil 389 (1),

B BB B Lak 8
M F Az B+ HE 8
AIRME, FFhm R 5]




\ﬁU =]
S 2 EZ L U Borp E

g7l FHERMN B ZRELEY K o IR A :  f
ST 2 B R ) 5 R AT T A %_ ZMEL%LM:’JT %%%Dl%?ﬁiﬁ‘ﬂ‘] E *T ﬁ??ﬂ%%@“ ﬁﬂ

%Eﬁﬁl?&%@iﬁ,ﬁﬂﬁéﬁﬁﬂﬁﬁ%ﬁT 01 ]%ﬂ_ﬁ ity TZERWR ] R E A OFRE 2004(1) : 32
FEs R AR A AT H N 2 R 2 TR A 63X

[ 280 B e e S5 AN R I A ¢ 2 ]@: TR A E T B T2 S S A E S 5
ZEREA RTHE FROCH G IR AT B A LT N AT

BT JRTEARUT E O S D%ﬁﬂf[]ﬁ{%
i i i el T Ji LAY % o SR

iﬂ[%ﬁﬁ FH1P! | Gustafsson AL HR A LA
P A ZE B AT R TCTE HREE 22 A e ) 22
SR APRE OB Rl RE A S BUL SRR M B
ZEEY KB FZ R A




1.5 WeSHBEEH st

v' 3] 3-Citation
B THAEHET , LMRE k5] Xk

v kB L #k-Source Documents
“RR T WARE 5] Ek

v' #8 £ L #K-Related Records
kBRSO AR AR RILET , B — B LB R A LKA
P AR ARZ 48 % ko

v 3B B # L#k-Shared Reference
o R 2B XLEN "HFRSLAELE ML, S 2 B L9 XA TR,



Web of Science  InCites  Joumal Citation Reports  Essential Science Indicators EndNote  Publons SHEw EEw B e

Web of Science I3 Clarivate

TE ~ ENRE » RFEHE NSRRI

EIEHIERE | Web of Science BV &8 v n Access free resources to support coronavirus research.

XS reseE T pEle=vEnE =@t o = i

0000-0001-9350-3034 0 | == v

And (%] frel v

And ~ 0 &= - HEIET

MEES | hikiE +FINAT | Bz



W it

v BENEER

v 5| SFNEMEER
v BRIER

v {EERER

v WEEMIEER




N5y O AN NSNS B
1.4 Web off SelicncE GAUNEIE iinte i
V™ EUSfl=>) 2 ) e =
SieZ (GRFER + iBEY 0%
B RENET (_\Lg EZ + 15K +HuZR18))
TN SER WelZEAE R SRR E=5ER ST - &b
7 £ oil spill* mediterranean 0| == v
AND ~ | F#i: water consum® 0O &= v
AND ~ | F£i- O'Brian C* OR OBrian C* O || = .
+ El=—F5 | SRMETER A R

V TAFE. RFEAZEABEERER
V BRRERLS T TAER




BGERT RkA+ EBEH + BRERES B FFH L FHAR)

2 x 22 sy 3 S
vV FREHF— (REx—AEEARAR)
&5 1528H
* RSN TR
gene*
gene, genetics, generation
$ BE—IER
Colo$r
Color, colour
? RREF=E=R/
en?oblast
entoblast, endoblast




V FREHF (RE2ARE A4

\}P\)NIVERS/U/
7 —1912— 6
S Z
g 2

(- ET)

\&
f/ém&

s i5¢AB
AND NRESITEXFEIANETE. Tt : proton and accelerator
OR MERIEGEPZEDEE—AEXER , BT RRENXEEE
AEFIAST. #REE : booster or accelerator
NOT HEBR 2B E e XBRIEUE.
FRER : accelerator not proton
" FSHRREIEIRZR, 7l . ‘broton accelerator ” ( £ )
NEAR/x FMERER 2 MalZEaiESE/ NFETx , BAALS
{51 : proton NEAR/1 accelerator
SAME REitFEEPHITIOR | BRI MEER—IRLIESESR
{5 : Tsinghua univ* same Dept Phys




B SR
vV BREFRLRA

(Fd

RS LINERR

v NEAR/X
v SAME
v  NOT
v AND
v OR

p e




2 Clarivate
Analytics

®ETH
B

729 oil spill* mediterranean

+EilE—FE | mERAETE

FAik &
T8

FiESEE

®  ArEsy N

- Z=| ap - \
O M 1800 = zms FR 2 B 8] B HRAFEEEFR

- BETE

ﬁeh of Science {&{S8: SI3ES) \
Science Citation Index Expanded (SCI-EXPANDED) —120HE=S

Social Sciences Citation Index (SSCI) — 190885
Arts & Humanifies Citation Index (AEHCI) 1008

Book Citation Index— Science (BKCI-5) — 2005825
Book Citation Index— Social Sciences. & Humanites {BHCI-55H]) —21
Emerging Sources Citation Index (ESCI) —-2M 5522

OoO0Oof0oOooao

Web of Science @S (E55ES]

Current Chemical Reactions {CCR-EXPANDED) — 18855 =2
\a (EZ#Z Instituf National de Is Fropriefe Industriale #ﬁ%}@% =

Index Chemicus {IG) —10DB8EE-S

| sci, cpPCI-s &,

BirEE HFRER
== FE&

i, e, (E&. ek, b

Conference Proceedings Citation Index - Science (CPCI-S) —19085H=
Conference Proceedings Citation Index - Social Science & Humanities | H&%g Ij‘\ EH&E%%B ] Ll‘?

AtEEANO,
APRIEREAQE

%5 | 3 &z



Master Journal List B v @BADY -

Web of Science  InCites  Journal Citation Reports  Essential Science Indicators EndNote  Publons  Kopernio

Web of Science (3 Clarivate

TH » WEFNRE > WRHE IFCERIIR

We're building the new Web of Science. (oAU NS AD)

EIREBERE | Web of Science L &5 v

BHERE fEEnE" pEIsEXERE SEeS P EIIHa

"artificial intelligence" (%) AN v
And v * Review kR v i IMENTAN

+iIT | BiR

AIEEE
FRE SRS (1900 - 2021) v Beoom:vs

T4 crnmumlaiar arnne Alarivata cAama AR RT



1,41 Wb of fefeace (AMEr

InCites Essential Science Indicators  EndMNote  Publons Master Journal List

Joumnal Citation Reports

Kopemnio

Web of Science

WEIFEIERE | Web of Science b &5 .

HAlaE femtaE BolEENEies e iias

ERFEIRE. A REER. BESihmaREFtENERI. SREETENEESS RO E" . (TEERIER)
vt Ts=(nanotub® AND carbon) NOT AU=5Smalley RE
#1NOT #2 STl | ZHEUE

18 ~

*1!'_.'1\‘.

BRI AR RSR

All languages “ | All document types -
English Article

Afrikaans Abstract of Published ltem

Arabic « | Art Exhibit Review -

IR -

=i g

WEH v  TEEPN w

2 Clarivate
Analytics

wEAE NSRS

FR/RGET: AND. OR. NOT. SAME. NEAR

FEimiR:

T5==50

=580

AU={EE [FE3]

A= fEEHEIS
GP=E{EiEE [Z3|)
ED=F
s0=HERMER [E3)
DO=DOI

PY= DR
Cr=5il

AD=1aft
oG=Hi5 & [E3)
00=%14g

s56= Effg

SA= iFiEtEhE
Cl=1mh

PS= 2/
cu=EFMHE
ZP= BEEERES

FO= E25EIT4G
FG=ElS
FT=E2=8ES
sU=FZAEm
WC= Web of Science 525
15= ISSH/ISEN

UT= 5=

PMID= PubMed ID
ALL=FRE=E




vV FEBAFR (31 M)

DN N N NI NN

TS = F&n

Tl = FReR

AU = {E&

Al = EETRRS
ED = &

GP = AKMEE

SO = HhRYIBFR
DO = DOI

1 -
TS = “proton accelerator”
SO = Nature*

AD = Tsinghua Univ*
PY = 1987




INIRWebYotiScichceriZuis/C-—i= Uo7

> BCAiESRIFEINEL
> BJLAEIEXIESHITIRIE : HI20 : #1 not #2

HeERE:
HRREL RS

MEL NEER EEFE/eERE || IFEERERS g CANDCOR g
g R | s |
il
#2 105  Al=F-2504-2016 ] O O
F 5 =SCI-EXPANDED, 55CI, ARHCI, CPCI-5, CPCI-SSH, BKCI-S, BKCI-55H, ESCI, CCR-EXPANDED, IC SB[ E=Ar &4
#1 3,667  AD=((tsinghua or tsing hua or ginghua or ging hua) univ* same (Engn* phys™)) fmie O O
FE5 ESCI-EXPANDED, 55CI, ARHCI, CPCI-5, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC FElEE=Ar& &%

AND '~ OR | e |
a® |

AND OR NOT



s BR L (1)



£ B EMNKXFRIT
AR TAE R IR
John B Goodenough

ZH AR B AT

MM 5 KEF mm/\w TR, %
Binghamton AL Ff I k2 XS B T2
M AAE 5 TR + b S I%

M. Stanley Whittingham & 2% (Akira Yoshino)
IR T & ) AT Ko




{E=1R58IS : 0000-0001-9350-3034

. Claim your publications
74 A=
VEIZEIERE | Web of Science LS5 v E Track your citations

HEies fE=iaE | WBEISENEIEE SiRiaE eEimias

0000-0001-9350-3034 (%] EEIRBIS

And ¥ 0O == v wE BmEET

+iRNAT | EiR

FERSE

EREEH (1900 - 2019) v ‘]'k 3‘3*& '}%" N ,-;"—7 5&;}&? %F '\;J- y;( zfi}ﬂ !

HEZIRE -




EIREBEE | Web of Science LS5 v

EAIRE EERE " WEISEXENE SERE PR

FRFERR. RIsE8/. ESTNREERERENERN. ERENMEREESR "TwRHE" F. (THRESIEER)
%k TS=(nanotub* AND carbon) NOT AU=Smalley RE

#1NOT #2 EZ7ff| | NEHIS

H/RIZERF: AND, OR, NOT. SAME. NEAR

Al=0000-0001-9350-3034

(i

EIEMAI X R RBIIG RER:

F.

All languages All document types

English Article
Afrikaans Abstract of Published Item
Arabic + || Art Exhibit Review v

FEIRR:

TS=3F3

TI= 4Rl

AU={E#& [F5]]
Al=1EE RIS
GP=HMEE [ZFE5 ]
ED=-mE

SO= HhRYIBFR [F5]]
DO=DOI

PY= HhREF
CF=21Y

AD= HbhiF

0G= 193 & [Z51]
00=#/1/3
SG="TEHE

AB= iHE

AK={EE KR
KP=Keyword Plus ®

SA= fEithhit
Cl=Ig

PS=2 /)

Cu= Ez/iX
ZP= HRERAZ

Fo= E&EENH
FG=1E15
FT=-E&&MER
SU=FRZTTA)
WC= Web of Science 532
IS=ISSN/ISBN

UT= NES
PMID=PubMed ID
ALL= FREFER




Web of Science  InCites  Journal Citation Reports

Web of Science

HRERER: 762

(5 Web of Science 1 a2

IBAEER: fEEIRBIES: (0000-0001-
9350-3034) .. HBHNE

A UEER |

T IBEE R

L) P SR HRIESHEE 3T (24)
O @ FFHGEL (1)
O S xR (1)

BIK

cEhREE -

] 2021(2)

Essential Science Indicators EndNote  Publons Kopernio  Master Journal List

TH - HRENRE ~

HiEn: BEA IF #5R ERRE BXME E2 v

RE | G St || FIHmECERNE

Titanium Niobium Oxide: From Discovery to Application in Fast-Charging Lithium-lon Batteries
{E&: Griffith, Kent J.; Harada, Yasuhiro; Egusa, Shun; .
CHEMISTRY OF MATERIALS #:33 HE:1 IR:4-18 HRREE: JAN 122021

Os-Fx EEBHE~

Charge Disproportionation and Complex Magnetism in a PbMnO3 Perovskite Synthesized under High
Pressure

{E&: Li, Xiang; Hu, Zhiwei; Cho, Yujin; Z£.
CHEMISTRY OF MATERIALS #:33 HB:1 T3:92-101 HEREFE: JAN 122021

Os-Frx BHEWHE~

Structural and Electrochemical Consequences of Sodium in the Transition-Metal Layer of O ' 3-
Na3Nil.5Te06

{E&: Grundish, Nicholas S.; Seymour, leuan D.; Li, Yutao; .
CHEMISTRY OF MATERIALS #:32 HB:23 7TA:10035-10044 HHRREE: DEC 82020

v #HB v BAP -

2 Clarivate
Analytics

RRHE IRCERIIE

il DIERER
Lul BUESISHERES
#515R: 0

(FE Web of Science H9#%
LEZ

{ERIRE

#WsI3TR: 0
(FEEI Web of Science H#%
eS|

{ERRE ~

#aI5X: 0
(5 Web of Science A%
LEE
@ D Je°E
{ERIREL ~



% JURALF Rig £ JO

=5

Web of Science 25l -~

(| MATERIALS SCIENCE
MULTIDISCIPLINARY (308)

| CHEMISTRY PHYSICAL (243)

| PHYSICS CONDENSED MATTER (216)

| PHYSICS APPLIED (209)

| ELECTROCHEMISTRY (39)

BEEmIN/T. ..
Bi=
L e2id -~

|| ARTICLE (&85)
|| PROCEEDINGS PAPER (38)

REVIEW (18)
[ LETTER(11)
(| MEETING ABSTRACT (10}

BERIN/...

B

UR 2 = a

[ UNIVERSITY OF TEXAS AUSTIN (569)
[ UNIVERSITY OF TEXAS SYSTEM (569)
[ UNIVERSITY OF OXFORD (83)

|| UMITED STATES DEPARTMENT OF
EMERGY DOE (611

AINEY YRS VI LISWUWL YWY Y 20S1 T QUPRTE22 FCWLYSWUUNTWS PIS2WIWLIW T TS LTI 2l aLusl y

{E&: Yang, Tingzhou; Qian, Tao; Liu, Jie; ££.
ACSNANO #5:13 HB:8 T0:9067-9073 tHRESE: AUG 2019

Os-Fx BEEEEw

Electrochemical Performance of Large-Grained NaCr02 Cathode Materials for Na-lon Batteries
Synthesized by Decomposition of Na2Cr207 center dot 2H(2)0

{E&: Wang, Yong; Li, Wei; Hu, Guorong; 5.
CHEMISTRY OF MATERIALS #=:31 EA: 14 143:5214-5223 HHARSE: JUL 23 2019

Osrx| EEEE -~ ﬁ & & g'% l‘zﬁiﬂ ” iﬁk'

Superior Oxygen Electrocatalysis on Nickel Indium Thiospinels for Rechargeable Zn-Air Batteries

{E2&: Fu, Gengtao; Wang, Yu; Tang, Yawen; £&.
ACSMATERIALS LETTERS #=:1 EH:1 rm3:123-131 HhRSE: JUL 2019

Gs-Fx EEREEw

A High-Performance All-Solid-5State Sodium Battery with a Poly(ethylene oxide)-Na3Zr25i2P012
Composite Electrolyte

{E&: Yu, Xingwen; Xue, Leigang; Goodenough, John B.; &.
ACS MATERIALS LETTERS #:1 EH:1 ©1:132-138 HERSS: JUL 2019

Os-Fx EFEEY

Low-Temperature Performance of a Ferroelectric Glass Electrolyte Rechargeable Cell

{£%5: Braga, M. H.; Murchison, A. J.; Oliveira, J. E.; 2.
ACS APPLIED ENERGY MATERIALS #5:2 EB:7 13:4043-4953 HRRESE: JUL 2019

I~ SRR TR —

&
—1912— &,
.\ 7,
/, 2t £
e— ) e
TR S

(7 Web of Science B5#E
=

(s MR ER

o s 4
(F=5 Web of Science 558
=y

(SRR

3 19
(FEE Web of Science 89¢
=F |

(ERMRE

Mol 7
(7 Web of Science B5#E
==

(SRR

i | 3
(FE= Web of Science 854
=S|

{GHEr



Web of Science  InCites

REER: 762

(32E5 Web of Science #2142

IERIIEZR: (EZIRRIS: (0000-0001-
9350-3034) .. EHSAR

| A QEERE |

BERIKIR:

O WP uEeh IS HE e (24)
) @ FFHEREL (1)

[ S 8XEE )

BN

AR -

(] 2021(2)

Journal Citation Reports

Web of Science

HEES: BE I #WE5I5RR

Essential Science Indicators

H C 5.

EndNote  Publons

Kopernio  Master Journal List

TH ~

ERRE HBXME EZ~

| FMERCERSIE

Titanium Niobium Oxide: From Discovery to Application in Fast-Charging Lithium-lon Batteries
{E&: Griffith, Kent J.; Harada, Yasuhiro; Egusa, Shun; 2.
CHEMISTRY OF MATERIALS #:33 HB:1 ©T3:4-18 HAREE: JAN 122021

Osrx  EERE éﬁ «“ %%&g] ” iﬁkl

Charge Disproportionation and Complex Magnetism in a PbMnO3 Perovskite Synthesized under High
Pressure

{E&: Li, Xiang; Hu, Zhiwei; Cho, Yujin; &.
CHEMISTRY OF MATERIALS #:33 HB:1 ©a3:92-101 HRREE: JAN 122021

Os-Fx BEEBE~Y

Structural and Electrochemical Consequences of Sodium in the Transition-Metal Layer of 0 ' 3-
Na3Nil.5TeO6

{E&: Grundish, Nicholas S.; Seymour, leuan D.; Li, Yutao; Z.
CHEMISTRY OF MATERIALS #%:32 HB:23 1a:10035-10044 HKREE: DEC 82020

REMRER v fRHE

v #H -

B -

2 Clarivate
Analytics

TRCEERY IR

i DISTRER
Lul USRS
#ES15R: 0

(325 Web of Science A%
LES)

ERIRE ~

#sl3R: 0
(325 Web of Science 4%
LEF)

{EFRIRE

#WSI3WR: 0
(325 Web of Science 4%
LEF)
6 b I E
ERRE~



ENRILEREE]

Web of Science  InCites  Journal Citation Reports  Essential Science Indicators EndNote  Publons Kopernio  Master Journal List R EHlw

BN -

2 Clarivate
Analytics

Web of Science

RERmE

TRCERIIR

HRRGR: 762

(FEE5 Web of Science 1 AL

BAEER: EEIRRBIS: (0000-0001-
9350-3034) .. EE2AR

| A GRS |

RS R KIE:

T W RIS 1 (24)
O @ FEEEEM)
O S HEXEE )

IR

tHhREE -

TR - HKENRER -
srast Bl mEiER s REas X E=
D#iEmE | © . || snsimcesss |
“«

U
Challenges for RMeKatteries

APCE S &
{E&: Goodenough, John B.; Kim, Youngsik

CHEMISTRY OF MATERIALS #:22 H§:3 IQ:587-603 HKREE: FEB9 2010

Phospho-olivines as positive-electrode materials for rechargeable lithium batteries
{E&: Padhi, AK; Nanjundaswamy, KS; Goodenough, JB
JOURNAL OF THE ELECTROCHEMICAL SOCIETY #:144 HB:4 13:1188-1194 HARSE: APR 1997

Os:Fx BEHERE~

The Li-lon Rechargeable Battery: A Perspective
{E&: Goodenough, John B.; Park, Kyu-Sung
JOURNAL OF THE AMERICAN CHEMICAL SOCIETY #:135 HB:4 T3:1167-1176 HBKREE: JAN 302013

Os-Fx BEEHEE~

il SSRGS
Lul RIS I3RS

#E5157iR: 6,082

(25 Web of Science H9%
Y= =S|

W SiEElitsy
fERREL ~

S I3TR: 5,938
(5 Web of Science A%
LEH

ERIRE

#E[5AIR: 4,426
(5 Web of Science A%
LEH

PEuEiex 2720



Challenges for Rechargeable Li Batteries

¥E&: Goodenough, JB (Goodenough, John B)L11; Kim, Y (Kim, Youngsik)l 1!
[SiligE Web of Science ResearcherID #] ORCID

== Web of Science ResearcherlD  ORCID &

Kim, Youngsik B-3570-2014

Biradar, Nirmala AAY-2295-2020

Goodenough, John Bannister

http://orcid.org/0000-0001-9350-3034

CHEMISTRY OF MATERIALS
#: 22 HE: 3 T@: 587-603
ATalnd () [} ==10Th i 22

HhREE: FEB92010
S kSERY: Review
sEHTIF A

Ve Z IR R 5

e

The challenges for further development of Li rechargeable batteries for electric vehicles are reviewed. Most important is safety, which requires development
of a nonflammable electrolyte with either a larger window between its lowest unoccupied molecular orbital (LUMO) and highest occupied molecular orbital
(HOMO) or a constituent (or additive) that can develop rapidly a solid/electrolyte-interface (SEI) layer to prevent plating of Li on a carbon anode during a fast
charge of the battery. A high Li(+)-ion conductivity (sigma(Li) > 10(-4) S/cm) in the electrolyte and across the electrode/ electrolyte interface is needed for a
power battery. Important also is ail increase in the density of the stored energy, which is the product of the voltage and capacity of reversible Li
insertion/extraction into/from the electrodes. It will be difficult to design a better anode than carbon, but carbon requires formation of an SEl layer, which
involves an irreversible capacity loss. The design of a cathode composed of environmentally benign, low-cost materials that has its electrochemical potential
pc well-matched to the HOMO of the electrolyte and allows access to two Li atoms per transition-metal cation would increase the energy density, butitis a
daunting challenge. Two redox couples can be accessed where the cation redox couples are "pinned" at the top of the 0 2p bands, but to take advantage of
this possibility, it must be realized in a framework structure that can accept more than one Li atom per transition-metal cation, Moreover, such a situation
represents an intrinsic voltage limit of the cathode, and matching this limit to the HOMO of the electrolyte requires the ability to tune the intrinsic voltage

limit. Finally, the chemical compatibility in the battery must allow a long service life.
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New materials hold the key to fundamental advances in energy conversion and storage, both of which are vital in order to meet the challenge of global
warming and the finite nature of fossil fuels. Nanomaterials in particular offer unique properties or combinations of properties as electrodes and electrolytes
in a range of energy devices. This review describes some recent developments in the discovery of nanoelectrolytes and nanoelectrodes for lithium batteries,

fuel cells and supercapacitors. The advantages and disadvantages of the nanoscale in materials design for such devices are highlighted.
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current accelerators has been well documented. We develop a phenomenological framework for laser wakefield acceleration ( LWFA) in the 3D
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ABSTRACT

We report on & computer algorithm for the in situ analysis of reflectance anisotropy (RA) spectra in a time frame
compatible with the epitaxial growth of cubic semiconductors. This algorithm allows for the i situ acquisition of
RA spectra and their decompasition into two components whose amplitude depends on the As coverage of the
semiconductor surface. One of such components is associated with the surface orthorhombic strain due o the
surface reconstruction and has an amplitude that strongly depends with surface reconstruction and thus As
coverage. This fact opens the passibility of using reflectance anisotropy spectrcscopy (RAS) as an optical probe to
characterize the As surface coverage in real ime. To demonstrate the performance of the algorithm we report on
RBA messurements carried out during the homoepitaxial growth of GaAs (001). We show that the algorithm is
capable of analyzing a set of 500 RA spectra in a time span of about 10 5. This allows for a range of applications
for the developed algorithm, including the surface characterization and fine tuning of the substrate stoichio-
metry just before epitaxial growth, during the growth of the buffer layer.
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Age- and climate- related water use patterns of apple trees on China’s Loess M
Plateau =y

Shaofei Wang™™", Juan An*', Xining Zhao™""", Xiaodong Gae“, Pute Wu"", Gaopeng Huo™",
Brett H. Robinson'
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ARTICLE INFQ ABSTREACT

This manmscript was handled by Gorrado
Cosradini, Editor-in-Chief, with the assistance
of Weiping Chen, Asseciate Editor

Eepwords:

Water uptake patterns
Shallow soil waber
Deep soil water
Stable isoinpes
Anificial tsotopes

The Loess Mlateau of China is a major apple-cultivating region, but much of the Plateau is water-limited, and the
expansion of apple-grovving is putting pressure on soil water resources, Plants” water consumption patterns have
been intensively studied to facilitate farmulation of robust agricultural strategies, but previous studies have
generally applied indirect methads te characerize thelr water use, Moreover, the few studies thar have applied
direct lisotopic] methods have mostly locused on shalloy (0-200 o) soil layers, usually in stands of 2 single age
or single climatic region. To avedd these limitations, we have investigabed the primary water sources of apple
trees af three ages (10, 15 and 22 years] in seminrid and semibumid climatic regions of the Flatean using bath
natural stable isoteple signatures (3°H values) and injections of *Hz0 into deep soil Layers, We found that water
content in apple oochards’ soil decreased with increases in depth and stand age, and was higher in the semibiumid
area than in the semiarid area. Nevertheless, patterns of apple trees” water uptake from shallow (0=300 cm) sodl
layers were similar in the two climatic regions and the main water sources became shallower with increases in
stand age. However, water uptake from deep (400-500 em) soll layers was also detected, particulasly in the
Ilesssonm ane yourg fruit stage in apple orchards of the semiarid area. Moreover, older trees absorbed more water
from these layers than younger trees in the semiardd area (but not in the semihumid area) throughout the
growing season. Excessive consumiption of deep soil water inevitably results in deep soil drving and severely
threatens the sustainability of apple cultivation. Our woerk suggests that in I8 necessary 1o take actions (e.g
supplementary irrigarion, landscaping and mulching combinations) te reduce the propartion of deep sodl swarer
used by apple trees to prevent the develapment of dried soil Bayers. It also highlights the need 1o asess uptake
patbterns of plants at multiple developmental stages and ages to identify times when and places where inter

wentions may be required or most effective.
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