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Abstract

Put a thin layer of water between two sheets of glass and try to separate them, it could be found
that the force required was much larger than the one when the water layer did not exist. Based on
the effect of atmosphere and surface tension, the formula for the pulling force required was de-
rived and obtained, which has come to a conclusion that the force would mainly depend on the
surface tension coefficient between water and glass, the area of water layer, and the curvatures of
the water layer’s edge. Furthermore, experiments were executed to verify the correctness of
theory and investigate the influence of the volume of water as well as the glass material.

Keywords

Glasses with a Layer of Water, Separation, Surface Tension, Pressure Difference

DERERKEBMBERANNIN~ERES
FMMER

nEH, K F
PONER R 2 S HOR B, D)1 RS

Email: ‘linfang@scu.edu.cn

Weks HiA: 20174F4H6H; FHHEM: 20174F4H18H; KA HM: 20174F4H24H

CEIEE .

XESIH: HEM, 7. 0 EREE KB R A RE SR R D] BAYE, 2017, 7(4): 85-91.
https://doi.org/10.12677/app.2017.74012



http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2017.74012
https://doi.org/10.12677/app.2017.74012
http://www.hanspub.org

JrEEr, Wi

R

PRI 2 A R A — R R BIE R, WREABRANALREREDTSE, K TR ToE
THREBIIRNS . A0 T REFKFEEHRAHEL, WNKUEESREK A EHES N B
FrRH B RRIENR, BHNAEERRTKEFHEARTIKRARE KE B LK G T 4
BREGER, T TERRIE. BE, ROENPENRAEREKE. TR RERWERGRRIET
TSERRIA.

Xiia
REFKEHE, 48, REKS, EiEE

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 53|

Wi AE— R PR T- R e B AR Gy Wl o 18 SR W SR By 2 TR g — 2 Bk, R e di TR
ARG WM AR 2 AR, AKX [ R 3R T 7= A 2 2 RORG BE 28 I R 20 4
80 SEACTTF A 2 WF 7. 1985 4E, H. K. Christenson 25 A\ X /3 BRI T 2 B I BOG I = B Af s
P AT TIE, B TR RGN B R 1]. 1989 £E, R. G. Horn 25 )UK P — b i IR AE
ARANTE T, DB FEAIE 7T 7 VR (KRG 15 K 22 18I /) (surface force) [2].1994 4E, H. Yoshizawa £ J. Israelachvili
KA E VBTS00 = BE AT 5258, 06N = BER 18] S FE R 5 130 BB 3EAT 13 m) 23 (R B )
L Jj(BEEE T, BTV R, RIS = BEERTH 4 TR LGB 4 F-HEFIE 95[3]. 2007 4F, M.
P. de Boer X ¥ {4 5 et Al Jo KL RS [ 4 6 110 1) FRORS PR D AT A8, BRTE T H S5 AMRZRIRIEI R &R, HEkH
% ke K BT SEIR IR IE[4] . 2008 4, P. Lambert 25 N 3@ LG8 & 5745 5 122 7 VE 0 HIRHRAR AR [F 14 2%
TH 295K T B MR TR BEAT BT 9T, R IR T PRI ik & %1t [5]. 2012 4, A. Marchand % A\ 43 #r
TR A TSR R A AR B, E ST T BB AN AR DL A SR A R IR i T R AR AR [6]
2014 4, EMSHNEAR BT 1 BRI A SOK)ZE R B SEe, R 1 0r ol Sy R AR IR O ) T A
A3[71. BRT, WA AR R PR AR B K B OIS © 2 BRI 5T 10T, SR BT 6T B 80 F i i 7k 1
TSI 2 TER PREIX — AR 38 RO DL R AT B ST AR I A o 2% R G EEAL X F 9T A A
] (ARG B RN B S5, IR — BT I e 58 R ) @78 IAE 2017 4R35 30
et [ o 75 4F 4 BE 2% 52 45 4% 2% (the 30" International Young Physicists” Tournament) |[8].

AL EBEAFELL TN : 1) NS A R HES/KERRE MRS R, 2 -
TR RS Fr SOKIZ 1 5RAS . R3] T /KR RN BN B R 7 2) Wk sEEe, R
BRI ER FRIE AT E B UE: 3) SWRART A B 5 RIZIKE . B BRI R C R

2. RS

PIHLIEHE Fr Z [y — R MERK, BT K S BRI, 7870 e A KR 5 B K i (2
BIEAHZR), WE LR, IWKZENEIEEA py » KRN py» BIRATHRNS, KZEEE N,



http://creativecommons.org/licenses/by/4.0/

JrEEr, Wi

T
Po pwS
o e
T PoS Ry
¥ mg

Figure 1. Schematic diagram of the system studied and
force analysis of the upper glass

1. AgrEER EREBROZNSH

ARBEINHL AT IFIEEIRA T KR IL G 52 MR TSR (R AR “TAG0R 7 ) 5 B B A2 R 42
AR, SACTHAZ LR M Z AN R, o 8RR HA I TR B0 R 6 LI 77 X A 7 B
Iy, AFEBBIE RN G RAERWANEAE,  ERBEEARIZ 10 mE 1 FR.

XA M, R TK S S BORIE A A A R, A AR R R A 5 [9]:

1 1
A"”:"(E*R—) )

R~ Ry MV AL IS T B8 il (AR R I AR IR il 420 X TG00, 5208

1 1
Apa :O'{E-FR—LJ (2)

AGARIRAE KR R 5 KU 385 R T 5K 77 A A BRI I 58 T 32 77747, B 2 55 2K

1 1
P O{R|+RLJ Po — Pw @)

HAASS AR T 20, O KE AT H SN N R R R A A SE[10], BRIk, 238 /1052 71~ #Eo8 :

T+py,S=mg+p,S, (@)
X, T oA M T EEBIER MRS, mg N BRI AT E )2 M. BALR3), (4)
(xRS N ENYASP

Tzas(Ri+iJ+mg. (5)

I L

G K RIS T A AL, 1T S OB AR WA T, B KR 2 A,
BT 5k R NG K, HH R A

oS
T=—+mg. 6
- g (6)

(BT B Fr 52 M T, I K 20 T A 2 B ELR A AR 2 i, 3k
thg;@ﬁ%Mﬁﬁ,&%@ﬁﬁ@ﬂﬁ%ﬁ%%%&&%ﬁﬁ$,Wﬁ%ﬁﬁM%ﬂ%ﬁWM,

%%*&&%M~%M$%ﬁ%%wmﬂ=mg,m%ﬁﬁ%%ﬁ%@,ﬁMﬁﬁﬁm$%g(%ﬁw



JrEEr, Wi

GO N MR ETE) . RSB A OVIETT T Ky L, W] DU 505 30 ST P [ 28 3o f) =23 ] 4 A K
AL-R? s TKZMEAFA 2R, - L2, WO P 28 5 102 ()Y B B K &0 2R /L o E T SEaei F 1
PIE B GHKRT 40 mm, T/KZEEAL 0.2 mm, RIAER G LA 2%, #ATA KRR BEAEL %

ﬁﬁWMﬁﬁ¢ﬁ%K§o%m%%@%%¥@ﬁ$ﬂmEE§%*¥,W%N%ﬁﬁ%¢ﬁyﬁﬁﬁ

BREINALTT, BRI

WAOKZ AN T BEEEA, BT ARZARAE B E £E KT J7 17 ) 23 A2 AR AR AS
[, SR AXG) AT RN, Sk MBI, RS KR T ) F R a] DOSL SR 27K )= 1 AR
RSN, ARG PR R L, BOUENE 2. MHZ T, WRKR AR ST B R
HYSEAREON R, BTSSR K2 AR B A, TR R G AR 7K1 il 2 A2 M0 e L =
AR AT LLBCR 5K AT, BRI R/ B4 77 R] LUOE i 2K (5) #EAT T -

gr b, WOKREARSET BRI AR HBR ORI DL, B o0 R/ a(6) e, T SO AT
SRIGIAE 538 MKZ AV T BEET A RSO, A SOTC 20 i B B 45 a2 8 0 000 22
2o ERIRET DU S5 21— Lo A 2 i

3. SLIG¥RET
3.1 BHEKEH#HFEBEREFNNHFNMNBER AN

SIS BARERAE R AR R

1) (R SLMEAE T 2B R E & RK, 2 3F M0 Z3EE A BB Kim b

2) ¥PiEN 1.67 kg FIEME THIE b, #8220 B, M fRZE NIRRT REH AR, 3 R
AKJZ R ] B HAH FG 5K

3) FHAR T AR T ok e 3 e 2= LLAM B /K IR T, S8 7K X 40 o A B 3 SR 2

4) BEREY), FHRFN TR, AR E T ) BTG KR ) RS T, s e
Tl sz R R KRSy, Ko BB TR R .

SEEGR A AR 4353 9 49 mm x 49 mm. 55 mm x 55 mm. 65 mm x 68 mm. 87 mm x 89 mm A1 100 mm
x 100 mm IBEE F, B SHEES MR R IR 409 g4 4449, 68.4 9. 92.6 g 1 114.2 g, FiIE Lk
YEEAT o S D E, FAHSLRES 12 IRCAA R ZE . BT B & s A S i s oK 15 £
PA b, DR 2 S B AT DL SR 35088 1 5K 2 e B AH R AR BR SR 2 n o BHaX(6) rT A, RSB
HAARFMRESIR, H08h 158 MEZZET —mg RIAZIELL TS, ol R4
20/h N HL. DR, DLIREE AR S BARKR, 7 BRI SIS I E 2T —mg AEER, K Ed T
HOE B R B AT IS, A4S R & 2 fos.

B 2 ATRLAR I, SIS & 3O f o A7 — 2k AR AR IR S I L4 |, PLE 2R MEAHOC R %0 0.9921,
BAHMRGMEN LR BB BAG DUIRIE, B /KB B R E N, 2 S BRIt
Jyrimt =(6)E AT W .

LI IR R, AR RGSEWUKE . I BN /N B H A AR, R SOR 8 S
WHRARZERIEH .

3.2. REKEXSTER DKM

AR SCATIR, KR BN T B mA, Toikilid s0(5) KRG 70 B h 1 B, (Bl sege
PRI IEJZ KBNS 3 BB SIS . L 65 mm x 68 mm FRIBRER F, R FH Ml Sk 2 T X0 AR 3 B 9 J2 AR /K



JrEEr, Wi

35
Fitting: R = 26.46 um
30 8
R-square: 0.9921
a5k RMSE: 0.8899 ]
SSE: 3.959
201 b
z
D
e 15- R
'_
10F b
5k B
0 L I L I L
0 20 40 60 80 100 120

S (cm?)

Figure 2. When water fully covered the interlayer, the separation force
was proportional to the area of glass
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Figure 3. The relationship between the separation force and the
amount of water in glass interlayer
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Figure 4. The relationship between separation force and the ini-
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Table 1. The relationship between separation force and glass material
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Abstract

This thesis is to produce thermoelectric material powders Ca3«xC0xC0409.:5 (x = 0, 0.05, 0.10, 0.15)
in application of sol-gel method. It also studies Ce doping’s effects on powder microstructure. XRD
results show that as the Ce doping content increases diffraction peak shifts to a large angle, which
indicates Ce element is doped into the Ca3zC0409.5 lattice. Through SEM scanning, we can find that
the grains of the material are layer-structured and in a uniform size. Through the analysis for
sample magnetism by VSM vibration, we can find that Ce doping has an effect on sample magnetism.
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Figure 1. XRD patterns of Ca;.4CeyC0440q.5 (x = 0, 0.05, 0.10)
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Abstract

Non-spherical particles and complex non-spherical particle systems are commonly encountered in
energy chemical engineering, mineral engineering, and safety manufacturing engineering. The
collision dynamics of non-spherical particles are fundamental issues in the investigations of com-
plex particle systems. Discrete element method is the most prevalent models for particle-particle
collision of spherical shapes, which incorporates a spring, a dashpot, and a frictional interaction.
In this work, a comparative and analytical study on the mathematical models of collision dynamics
for non-spherical particles is carried out. The hard non-spherical particle model and the soft-par-
ticle model have been compared. It indicates that agreeable simulation results can be found for
the two models. The two models have different advantages or disadvantages in accuracy, compu-
tational stability, and feasibility, with particular suitability for different cases.
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Energy Engineering, Chemical Engineering, Safety Manufacturing, Non-Spherical, Collision Model,
Discrete Element Method, Hard Particle, Soft-Particle
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Table 1. Calculated parameters
=1 TEEH

Side length a, (mm)
Restitution coefficient e,
Friction coefficient, u
Time step At, (s)

Total simulation time T, (ms)

Table 2. Operating conditions
F2 IREH

Case 1: (central collision)
vi = 1.0 m/s, w; = 0 rad/s
Case 2: (partly non-central)

vj =0 m/s, w; =0 rad/s
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Figure 1. A pair of triangular particles before and after the central collision (a) and related variation of energy (b)
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Figure 2. A pair of triangular particles before and after the off center collision (a) and related variation of
energy (b)
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Abstract

This paper briefly reviews the history of negative refraction, describes the two ways to realize
negative refraction of photonic crystals, and especially introduces the application of two dimen-
sional negative refraction photonic crystals in optical communication, optical detection and opti-
cal memory devices. Finally, the paper concludes that the two dimensional negative refraction
photonic crystals have widespread application which benefits on the kinds of characteristic of
negative refraction photonic crystals.
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Figure 1. LH (a) and RH-(b) refraction (the sign-denotes
negative refraction)
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Figure 2. Analysis of the negative refraction of photonic
crystals by using the (a) Band structure, and (b) equal fre-
quency line chart
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Figure 4. The structure of electro-optic deflector from cutaway views
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Figure 5. Schematic diagram of the photonic crystal and the variation curve of the
equivalent refractive index constant with frequency
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Figure 8. Schematic diagram of negative refraction photonic crystal beam splitter
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Abstract

We studies the effects of annealing on the surface morphology, electrical and magnetic properties
of LapgBaop2MnO3 films on SrTiOz (001) substrates grown by pulsed laser deposition. The root-
mean-square roughness of the surfaces decrease significantly from 1.24 nm for as-grown films to
0.24 nm for annealed films when the films are annealed in 500 mbar oxygen for 2 h. The insula-
tor-metal phase transition temperature increases by around 100 K after 2 h annealing. When the
annealing time rises up to 3 h, however, an additional insulating phase appears below 220 K as a
result of excess oxygen incorporated in the crystal lattices. Our results indicate that appropriate
post-annealing conditions are necessary to optimize the surface microstructure and physical
properties of manganites, especially for films prepared by pulsed laser deposition.
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T B BOG PTAREEZESTTiOs(001) B4 K T LagsBaoMnO: H 5, RATIFA TR A HREFS. B
MG MERER M . KRS, 7E500 mbarE SR H R ALIE K 2/INiy 0] DU 78 R 2R TH] P35 7 ARCRE G 5
M1.24 nm¥E/PE]0.24 nm. BK2/ME)E, BIEMLLS-&BHEZEFEENT 2100 K. 70, 248 X6
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1. 518

A Jin S AN RIVESERE L1 La-Ca-Mn-O 44 5 H 19 P 1 FELBHL SO (CMIR) BASR [1], % T4 8 Ak )
Lai1xAMnO; (A = Sr, Ba, Ca, Ce, H)BE 5L 512 7 BFFC AT 2 k7. kR 7 BA 1 A K CMR
R, FLEBE. FEAT . BUIE DL ShAR S ) ER R B S R G (1R AT TR I R T R
AT T 76 2R SR RV RG A7k 85 R0 A s o LA VB A 1R B FH T 5% o

BAR LaMnO; L & W2 IR Bk 42k 1k, B4 —304r La® i ik 55+ A (it ca®™, Sr**, Ba™)
B, LRSI TSPk SR . Jeni I &0, A AR Mn® 1 Mn* 2 18] 00 e fE
FITE Lag, AMNO; (4 & Ak b 2 35 e B 2] BRI, Mn* /MM 2 IR & S5 A D B R
kS H, %, 5% LaMnO; Hf Mn* /Mn®* {f 138 4% 5 B 7E 28 K Bl 5 3138 K Ab 3 3 72 v e 28 4
MIE2ET B b, S BB B La® [3]Ek7E La. Mn 5k O fi#% 47 B 51 A5 47[4] [5] [6] Boschker
S N IR IR A 25 4 S8 A0 (1 7 B T o) S 65 ) 1) % 2% At AR5 BBURK [ 7] 0 0 1 kb O 63 R (PLD)
KB AL, BT RS B RS SEER T Mn® M B ARk, DR AR KSR TR
MO T ZRE R B L SR S M . R SR R SR [8] [9] [10]. A 1 AFF 90 48 7 B B AR 2 Aor K S 114 485
P H GRS G R R, B U AT R PLD YA AN [H B4R Rl At . R PLD
A RS I Ak 25 T B LR 3, Sl skll 22 10 AR K A A s I 1 SR B0 R B, R PLD ¥&
SR 2 T ) S B i (A R AR KT O A RSB [11] [12]. FRATTATIARORE SR BH, TS Ak
3 e AR T AR B P AU RO ) R B B [13] o B TR S R AR AL, FR AL R A K R 1 AR
T [ B A8 ] BE FEANFE Y Lag, AYMn {8 . $ilE, Marozau 25 A & FL 24 %05 M 0.11 mbar 1 1% 0.3 mba
J&i,» LaMnOg 1 La/Mn {E A 0.92 8 %] 1.09 [14]. BT PLD yEAESUAS FE ih o] i S8tk 24 i & b,
I 5 R KSR AR B, T8 AN [R5 3 A0 UR K A B S A ) T B 90 S B B2 2 S A A B J5 )
M. 324 N E, R TR IR A AR UARR K AR B A ER A SO s () AROE AR /D . FEARHE S,
FATIE I A JE AR UGR KIS T, AFSE T AN RS &6 PLD A K Lag gBag ,MnO5(LBMO) i fI5 1) 72
RS A FORE S TR B . FRATTIIIE F 45 F R B A B Bl S Ak M (R P BV oG B SR, 3
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H 5 B K AL BE ] DLBH B3R AR A AL W T R R P B
2. LIy
2.1, HEElE

EARE B AR, F PLD YATE SITiO5(001)(STO) i _EITR 1 LA TR EE 21N 22 nm ¥ 41ME LBMO
W, SEIG AR PR A K 248 nm 1) KrF B0 REEAEF T2 5 LBMO B f M R L . EDTR
AR, AR SR 18 B BE B AR KRR 6 om. O I RS B T RIATR 43 BN 2.5 Jlem® Al 2 Hzo fEZE Kt
T, SEUEARERAE 0.5 mbar, F IR IS HI7E 825°C. VIATERUG, FEMAE 500 mbar FI%UE T RAE K,
IFE 3590 he 1 hy 2 h f13 h, RERFEFAENE, FFEMEISANEER. X BN NIAKHEH
JELRR IR K O ZINE RIS o

2.2. GEHRMEREMIR

A FEH A X S AT (XRD) 70 Hr LBMO JHRS (1 s AR 2544, i Bl X5 2 B S (XRR) I e 7 L ) J5
B, R 77 BT (AFM) BT U B R T OO R o A P DO R i g T 1) F 3 R B TRLSE (A2 4L
KFo ELEEYENNR RS (PPMS) i I — AN 147 TR S 2 1 (#2537 A F¢ S a8 Rk«

3. HREITR

1R T STO #HE FAE K LBMO i E7EAN [F]1R K i [A] J5 (002) #7 56 WE R ) XRD 754 . B 17
STO #fJE M Koy Fl Kop W, AR STO WG A ILEA —NE W, HALE LT, &REHE, R
BRI RIAN[E], FERBERY 20 VAL LT AR, 2 BH A %) v 05 AR [0 1) T & b b 5 4. E DART R 9e e,
Goyal %5 NS 324 8 A 820 L I Bl S A WD HELAE v 80 T A RF DR K 2 W PR T A/ A 5 B0 ek s
e, FHEHIFET Mn* 5 Mn* LU 36 IN[15] [16]. SR1MT, 752480 A FC i 34 18 W 52 3 i i
AN s H A8 AL, AR AT RE 2 B T s U 260 R AR LBMO B i A A A R R AL

2 R T (@QRIAEKA(0)IB K 1 /MEffE LBMO 1) AFM G . I AR K i IS 5% T 2 30— 8 43 ik
() SR E5 0, FOPRARZ0R 60 nm, BRI T ARARE B2 (1.24 nm). JBK 1h 5, BESARTETIHE,
S8 RT3/ B 20 nm, RIS SEECEOGIR T, 3T UK RN 0.24 nm. ik B NIR K
WA ZE 2 h f1 3 h, RMEEFHICHEAEN. GREY, WIAEKR LBMO MR =48 ARG A %,
JEALE K 1 h A PLK K = LBMO 85 1) R 1 i &

Kl 3(a)~(d)gh T AN FBR KIS IR LBMO [ F PR 2R -1 B 06 Rt 46 . B IR KN RN, 200 T T8
FECTRT FEL R 2 AR, L4 SR - A8 S AR AR R BE (T) Fh o, BRERRGR K O hy 1 hy 2h #1 3 h X Rif T, 43731
4204 K. 292 K. 303 K #1315 K. fHAFERERIE, BK 1/ G, AR HEER SR TR T, e 7
88 Ko if— PR KN [a], FHBHZR N PRS2, MASIRE M Nt 2218 ~ k. NIZEK R LBMO #
JERA AR A ARG, JF HAE R 2 BN R B VE I T B A5 AT N, EPMGIR A SR 5108 20K
(x < 0.2)f] LagBaMnOg B BAHLA[17] . 25 R 2 WA (1) LBMO T8I (1) Sk - Ui & A% Ui 5 2979 200 K [18]
HB 4G R E R EHORT MY MR KN, 454 Lay,BaMnOg AT AT LA R 258
K] LBMO FfiErh Mn*" 5 Mn® [ HAE 5 Lag.g7Bag 1sMNOs Hb] Ri B HEIT, £979 13/87. AT LLHEN,
WIZEA ) LBMO TR AL 22 AL A LageBap,MNOgggs0 1BK 1~2 h &, WAL T, LT IIZEZAH
ARG EM, JEH T8 3] 7 305 K, X 5#IE 20 nm [¥] LBMO/STO AR 145 54 [19]. X Fh—5L
PERBHIE K 2 h J5 RS LT 2 Bt E L), RIS R L. 2B KIS mE 3 h, BT =R M
WL IAEAR (315 K) Ak, FESRAE 220 K Al 114 K AR BUH 75 1 & B -4 G Ak 5548 . 5B K 1~2 h (13 e
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Figure 1. XRD diffraction pattern of the LBMO thin films with different annealing
time
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Figure 2. AFM images for LBMO films (a) as grown and (b) annealed for 1 h
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Figure 3. Temperature dependence of resistivity for LBMO films annealed for (a) 0 h
and (b) 1 h, (c) 2 h and (d) 3 h measured at magnetic fieldsof 0 T,1 T, 4 Tand9 T
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an AN, B 3 h IRE R TE T, LR B BH 28 I AR BB A IR B 1 R B B AIS, AT 7E 220 KB B3 T e/ ME
DR LG TT DAHENT, SR K 3 h (RE L 220 K JFURZEE0 A & 2 SE R, HAE 114 K ACAEFEAR 14 FHHLER M AN
2, TRES kL4 R AR AN L S A 1) T AR P AR G

N T AN [FR KB [R] T #E 3% LBMO ERR L BH e i) e, (<] 3 4h T G mE A RIE LT 4 T #
OT THEEM B FHZR-RE M2k, ATLUE H, B RS0 30, R N, BARARIRE T, )
el X A28l 2 U FPE A MR JJ(Ro-Rp)/Ry x 100%, X B Ry FoRHti ML 5 M A BH 3, Ry Fm A
i B . K] 4(a) R THE 9 T W% T AR KA /5 LBMO #ER ) MR SIREERIE G R .
SHFRIA K LBMO 5, Hi Kk MR {E4 448% (203 K), ik 1h, 2h F1 3 h 5 E# KK MR {E4)>
BN 374% (280 K), 362% (288 K)F1 285% (299 K). [ 1 WA= K I LE 203 K 4b H B K MR {4,
PTG 2L J5 3138 K AL B R G 7E S R B A A R MR . RATHATFE 7 300 K i LBMO 35 i)
MR 5ok &, e RARIAE K] 4(b)rh. fERARERN IT (-9 )M T, iBKO0h, 1h, 2h Al
3 h G K MR 2> 8 43%, 278%, 320%, 296%. -2 5t a8 oAb Hi f i BLA e /b () 8045 ot
PR T 5 v PRI AR AR IR BE T, T DA I AR K (R LA LB AT 14E 300 K HLHE ¥ MR {L

N T IR AR S AR R B ARSI, LBMO B 4k 25 AT AR R NI R

3+ 2+ 3+ 4+ 2—
LaO.S BaO.Z M n0.8—25 Mn O.2+2503+5

X 5 FoREAGERELETEL 3 WM. BRIEXMEESR, Mn* S M RTER R 802 +
20)/(0.8 — 26). WA, HHRHHEASEG + 0)UER, LBMO P E M ATl §E R A kA . MR
Lay.,Ba,MnO; [ -1 o3 AH B, 2435 P AR T - W R A A2 I P2 (To) i Lay,Ba,MInO3 7 x < 0.2 I R B H 42k
WE 23S, 1802 <x <05 N ABRBEIBA, TAE x> 0.5 I BB ZAHZA[17]. % EFBH LaMnO; [ HL
SRR BT S H M M RS ARG, BRI LBMO 85 (0 4 B PR R A T 0 IR/ e H T RIAE
KA BERE S AL TR IR, B 6 <0, BRIk Mn™ /M (B /N T 0.25, J#BEAE T, LU R BRIE4 445
W 3@)Fc. B K EIAR] 2 h i 6 #:58 T 0, Kk LBMO #ERILH LBMO AE I EEE T, 4
] 3(c) s e dkERIE KB KN AIE 3h I 6 KT 0, Mn*" 5 Mn* I HuAB 4k 238 . & 3(d) s, & 1%
Tk PR B BRI 246 25 -k W 4 SR AR A, BE R AE 220 KR 140 K PRI H B T B I i 4 -4 G Ak i Ay . 2% pE 3|
4 MM KT 1 Lay,Ba,MnOz 33 H ki 4 J8 A48 AR IR A AH[L17], FRATVCAIE K 3 h BB S el
FAEJE AL B R i T R A, SRR X Mt MY T 1, R Bk L 4 R A A
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Figure 4. (a) Temperature dependent MR of LBMO films with applied magnetic field of 9 T, (b) Magnetic depen-
dent MR of LBMO films at 300 K
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