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Schottky Field Emission Scanning Electron Microscope

Scientific / Metrology Instruments

JSM-IT800 Super Hybrid Lens (SHL)

FLA

Stunning Images
Inspire
the Future

* JSM-ITB00 <SHL) features a new UHD detector. s ' * Collects electrons that are emitted at high angle.
* Improve the detection efficiency of the electrons generated from e * Enables collection of compositional images by selection of
the specimen by placing this detector into the objective lens. — backscattered electrons (BSE).

* Observation of surface morphology when selectively capturing
the secondary electrons (SE).

BED (BSE Detector)

— 100nm

* Suited for obtaining compositional, topographic and channeling
contrast.
* Several types of BSE detectors are available to users

uper Hybrid Lens)

* An electromagnetic/electrostatic field superposed objective lens
by combining magnetic lens and electrostatic lens.

* A new objective lens design to achieve much higher spatial resolution for
observation and analysis by enhancing the Hybrid Lens.

SED (SE Detector)

* Detection of the SE and very low angle BSE signals to obtain
the topographic information of specimen

BD mode (Beam Deceleration: BD)

* Enables deceleration of the beam before it lands on the specimen by applying
a bias voltage up to =5 kV to the specimen stage.
* Improves the spatial resolution and S/N significantly even at low accelerating voltage;
highly effective in observing the outermost surface of specimen, easily charged or beam damaged specimen.

The newly designed UHD NEW BSE Detectors

The newly designed UHD combined SHL is appropriate to obtain the s SBED VBED

SE images with high S/N at low accelerating voltage (Scintillator BSE Detector) (Versatile BSE Detecto)

VBED (innen) | . VBED (outer)
composition Wi torosraphy

men: Aluminum Roehmita ien: Aluminium Oxide perticles

Spacimen: Gicada wing (osmiu

Accelerating voltage: 1.0 kY ierating voltage: 0.3 kv Acseieraling vollage: 0.5 kV

The thin nanosheet-struc
urfa ure of biological with less than 10 nm t
can be clearly observed. can be clearly observ

ion angles of BSE,

The amazing ste UG on the
face of particles can be observed.

www.jiedong.com.tw BEROBEAT
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OMCVIRERRE{E R 1x10-9 atm-cc/sec(He) @501 BHHEHIEEE b ~ ERRNE BENE---F 0.025-5 I/min(8mm%&)
O MCW RT{& F KK BRHE TRl 4~Tmbar €0.01 ¥ RFERE RO FEFHIRE @7 EEE © 0.0015 - 1152 ml/min 0.05-10 I/min(10mm%)
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Project Based Services

+ Training Courses,
Lectures

« |P Strategic Planning

+ Patent Infringment Study
+ Benchmark Study

+ Competitors Analysis

+ Design Services

» www.ma-tek.com
» 03-611-6678

MItek

» sales@ma-tek.com

The Best R&D Partner
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MA / PFA

+ Decap, Delayer

+ Parallel Lapping

+ SEM, EDX, TEM, EELS
+ FIB, Circuit Editing

- SIMS, SRP, SCM, AFM
+ Auger, XPS, XRD

* FTIR, Raman

+ Optical Profiler

@

EFA/ESD

+ 2D / 3D X-ray, SAT

+ EMMI, InGaAs, OBIRCH
* Themos-mini, C-AFM

+ Passive Voltage Contrast
+ Nano Probing

- EBIC / EBAC

- ESD, Latch-up Testing

+ Wire Bonding, Packaging

Reliability Testing

+ HAST, LTST, TCT, TST
* THST, PCT, UB-HAST
+ HTOL, BLT, ELFR

* Reflow Test

- Device Level Testing
- Package Level Testing
+ Board Level Testing

- System Level Testing

28

Bio Medical

+ Liquid Sample TEM Service

+ Bio Sample & Bio-materials

EM Specimen Preparation

+ Other Electron Microscopy

Analysis : Liquid, Cryo,
Gel, Solid, etc.

+ ICP-MS, DLS, TGA,

GC-MS, LC-MS
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Email sales@cl-technology.com.tw
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U n i DRO N Tip Enanced Raman S’c.atte‘rin_q
HIERRAMMRARERZH B AELME (Raman) / MG K KEE (PL) : ol
RFRIRRIT & F K EE (TRPL) / EXSHRRGREEMEE (FLIM)

« High sensitivity, High resolution
» Double edge or notch filters

' T * Motorized microscope chamber N L M
- ya - » Up to 4 gratings selection
e « Upgrade to AFM / NSOM / EFM / SECM AFM and NSOM PL images.
' : b * Upgrade to TERS / NSOM-Raman Resolution is <100nm
: =y Upgrade to TCSPC for TRPL i i -
; « Upgrade to FLIM with 2D scanner
» Upgrade to Nano-TCSPC with NSOM 7 ;
. » Upgrade to AFM combined Raman i
UniRAM e e |

B EhURERN 8 X

» Non-destructive testing and analysis

» System can be upgraded to dual lasers

* Dual lasers can be quickly switched

« The incident optical path can be used without fiber
» 11 steps ND filter for adjusting laser power

* 5 megapixels CMOS camera

Ultimate
Active SECM
Diameter
Achieved

e Not
— Guaranteed

3D Collage of a simultaneously ~ Cyclic Voltammogram 4 nm
obtained Topographic and radius Nanonics SECM

Make your own system with CL Technology !! SECM Images on an Etched CD  Nanoelectrode Probe 10mM

Ferrocyanide and 0.1M Na,(SO,)
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Materials Studio & Pipeline pilot : &5 ﬁ?*ﬁﬂﬁ’ﬁ&i«%@t
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TFiAEmM ( 82BIOVIA Materials Studio - BIOVIA
Discovery Studio ~ BIOVIA Notebook - BIOVIA
Workbook * BIOVIA Pipeline Pilot% ) - W IREEHBHUEERTS  G2BTERCHRLAS  RESHELZS - MR SRR ERT
AvEBEAGE RUEERZHUNMREERSHE - RTERHZNERL  BEERINNEREE - RS EREN  THMERERN
BRIMESRERSRIZEERSTERRAEE - FI21 Amsterdam Modeling Suite ~ Quantum Espresso + Schrédinger ~ Gaussian £ »

COSMOLogic : R - SREWAEE - %1h'fiLlEE:§Aﬂ¢ﬂ‘J'l§§

COSMO-RS#EGRNBHEFNETTE - REFRIBESYZHEE - MB(ILR)MESAREE

#.L https://www.gga.asia RIZBRIFEE - 5/Emsc-support@GGA.ASIA - 02-27951777

Natmna Tsing Hua University

_Department of Materials Science and Engineering

http://www.mse.nthu.ed u.tw/

First tounae




e —
{ N g

' P4 /
- " 4 ~N /
/ \
{ P \

o S —

A

299" D2 PHASER £ L& X k4411

PHRZEFEEARKESZEAXRD - 288 -3~ 160" %8 <+0.01° - Peak width < 0.033°
PHRE—~RBIHEREHGEZLAXRD ETELRFHBHAXRD  EHE T AREHRE
BEE—-FHAREEEZHEFPA) KX 2 TOPAS #2138 - RAEELBHETE <+1%
PHREFTRFERIE <3806V 2 0D/1D/2D 147 & LYNXEYE XE-T - 4 #r# 2% Fe~ Co -~ Ni
FEAZEASTE ZAR

B ERELEKERMASEHE - 7747 In-situ Battery XRD
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REEEH LA EETHEE

Cathodic shell P = =
1 Beryllium window In-situ XRD X-rays DetCtOl‘

T Active materials

PIFE sleeve Fixed frame Anode shell
. t 1
Conductive metal |
.

K?ﬁﬁs%%&ﬂﬁ ﬁ} ﬁBE _/[-_\\E_l TEL : 02-27467620

Analytical & Bio Science Instruments Co., Ltd. FAX : 02-27665176
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RaeARMNE L A& Sigma-Aldrich.
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Drug Delivery Materials Synthesis Organic and Printed
« Biodegradable Polymers * Salts, Metals & Oxides Electronics
« Functionalized PEGs » Deposition Materials * OLED & PLED Materials
« Natural Polymers  Ultra-High Purity Materials * OPV Materials
Nanoparticles * Photonic and Optical Materials
» Self-Assembly Materials

e - ) El::-

Nanomaterials Polymer Science 3D Bioprinting HEEREE
* Inorganic Nanomaterials * Polymers * Bioinks E‘TE F% git £
¢ Carbon Nanomaterials * Monomers ¢ Conductive Inks pizestizoh
* Quantum Dots * Polymerization Initiators » Inorganic Nanomaterials

* Mesoporous Materials * Polymerization Tools » Carbon Nanomaterials

mtaw_service@

ITEPINALINE merckgroup.com 0800-068-222
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MILLING SIEVING ASSISTING
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Kao Duen BALHEAH %HEWFMDL@:;H&@%;%E%%S
%giggﬁﬁ%%&%ﬁﬁ* FAX : 02-8226-1499
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EMPYREAN SERIES 111:

Intelligent XRD just got more wonderful
with our latest detector

WE BEAT THE FLUORESCENCE PROBLEM WITH OUR NEW 1DER DETECTOR
ACHIEVE NEW WONDERS WITH SUPER SHARP, LOW BACKGROUND DATA

FoS sardardcetacor seungs. Notice the excellent capability of 1Der in
TR excluding fluorescence background in an Fe,Os
0200 measurement using Cu radiation, when compared
to a standard Bragg-Brentano scan using a fixed
divergence slit with standard detector settings.

The main intensity peaks are normalized

e and the low background (increased
200 JLJ signal level) can now be clearly seen.
ai 2

PAIR 1DER WITH EMPYREAN'S MULTI-CORE
OPTICS FOR OPTIMAL RESULTS

- Intelligent: Analyse powders, nanomaterials, thin
films and more in 1 automated batch sampling
without needing to change optics

- Easy: Pre-defined measurement strategies

- Efficient: Increase sample throughput by >30%
and reduce user training by >30%

- Flexible: Step away to do other value-added work
- Great for central laboratories

\\\// Malvern

www.malvernpanalytical.com/Empyrean \\ Panal tica|
+886 905 096 958 \\\\\\\\\\\\\\ 3 spect¥s company
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produce virtually every new chip and advanced display in the
MATERIALS world. Over the next decade, Al and Big Data will transform

make possible major industries and every aspect of our lives. Applied Materials
is uniguely positioned to help enable this future by accelerating
innovations from materials to systems.

At Applied Materials, we help make possible a better future
through the power of technology. We believe innovation happens
by combining technology and talent in new ways. We don't see
the limits of what we can achieve, and neither should you.

Take the next step. Join us.
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Inspire the Next ==+~
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A Hybrid Ion-Milling System Capable of High-Speed, Wide-Area Material Processing

§ ArBlade 5000 *.

ION MILLING SYSTEM

NEXTA 5TA

AW NEXTRT—SA,

NEXTA STA series REmmERMENEER(TC-DSC)

KA WALK-IN ##E

REERE

AT 104 TR 50 K 7R AR
55 1 02-2511-5959 fHE : 02-2543-3504
https://www.apic.com.tw

TMA4000PIlus II
New Generation
Desktop SEM
Tungsten Filament

SU5000
Low vacuum mode
Analysis System
Schottky FE-SEM

FlexSEM1000 11
New Generation
Desktop SEM
Tungsten Filament

SU7000
Ultra High Resolution
Analysis System
Schottky FE-SEM

SU3800 SU3900
New Generation
Analysis VP-SEM
Tungsten Filament

Regulus series
Ultra High Resolution
STEM/EDS/EBSD
Cold-FE-SEM

=

% Real VieW". .. coun sen

New powerful options for Thermal analysis DSC STA and DMA

Real View STA System
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Internet of things demand further performance improvements in integrated circuit systems. Two possible
approaches exist for in future IC fabrication. One is to continue the transistor scaling (Moore’s Law) with
either new device architectures or using new materials with superior gate controllability [1]. Another
approach is to construct three-dimensional integrated circuits (3D ICs) with monolithic integration; for
example, adding sensor functionalities, or constructing upper-layer logic circuits or memory devices on
CMOS Si wafers, or stacking logic with memory devices [2].

Therefore, the research on materials and processes compatible with the backend-of-line (BOEL) fabrication
temperature (< 400 °C), is needed. Here, | like to discuss on few potential components for achieving
monolithic 3D ICs including 2D layered semiconducting materials, hexagonal boron nitride (hBN) insulators
[3] and 1D carbon nanotubes. The detailed growth mechanism and growth strategy for these 2D materials
shall be discussed. These components enable the monolithic 3D integration. The monolithic integration of
carbon nanotube transistors on our 28 nm CMOS technology wafers has been shown as proof-of-concept
demonstration[4].
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HIGHLIGHTS

« The oxidation kinetics of the three FeCoNiCrSiy high-entropy alloys followed the parabolic rate law.
« The oxidation rates increased with increasing temperature and oxygen pressure, but decreased with increasing Si content.
« Intermixed scales formed on all the alloys were independent of oxygen pressure.

« The position of Pt-marker was located at the scale-substrate interface.
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The oxidation of three quinary FeCoNiCrSi, high-entropy alloys (x = 0.25, 0.5 and 1.0) was investigated at
700—-900 °C in dry air and at 900 “C in various Oz-containing atmospheres (FeCoNiCrSig 5 only). The two
lower Si-content alloys contained an FCC single-phase structure, while the equimolar alloy had a BCC
plus FCC dual-phase structure. The oxidation kinetics of all the alloys followed the parabolic rate law,
with their oxidation rate constants increased with increasing temperature and decreasing Si content. In

addition, the oxidation rate constants of the FeCoNiCrSig 5 alloy steadily increased with increasing oxygen

Keywords:

FeCoNiCrSiy high-entropy alloys
Oxidation

Cra03

Si0, (z-quartz)

partial pressure, indicative of a typical oxide scale exhibiting a p-type semiconductivity, The scales
formed on all the alloys consisted mostly of Cr503 and minor amounts of $i0» (2-quartz). The oxidation
mechanism of the HEAs is due primarily to outward diffusion of cations.

© 2017 Elsevier BV, All rights reserved.

1. Introduction

In the past two decades, novel alloy systems containing five or
multiple metallic elements have raised great interests, as entirely
named for high-entropy alloys (HEAs) [1,2]. The fundamental
concept of HEAs is to have the concentration of each alloying
element in the range of 5-35 at%, so that no major element is
present in the alloys. Those HEAs developed revealed a maximum
entropy value in the solid-solution state, and some typical physical
and chemical properties were observed [3—6]. For example, the
quinary FeCoNiCrMn HEA revealed a sluggish diffusion behavior, in
which its diffusivities were much lower than those of commercial
stainless steels [5]. The hardness of quinary FeCoNiCrAl, (x = 0—2)
HEAs after homogenized at 1100 =C for 24 h significantly increased
with increasing Al content, being around 113-196 Hv for

* Corresponding author.
E-mail address: wkal@mail.ntowedu.tw (W, Kai).

http:f/dx.doi.org/10.1016/j.matchemphys.2017.06.017
0254-0584/% 2017 Elsevier BV, All rights reserved.

0 < x < 0.375, 209—433 Hv for 0.5 < x < 1.0, and 499—-517 for
1.25 < x < 2.0, respectively [7]. In addition, the microstructure
evolution of HEA systems with metal-metalloid components were
also studied for FeCoNiCrSiy (y = 0-20 at.%) HEAs containing
different Si contents [8]. It was found that all the alloys studied
revealed a major FCC structure except for that an unknown Si-rich
new phase was observed at the grain boundary when the Si content
was greater than 15 at.%.

Moreover, it is essential to fully understand the oxidation
behavior of HEAs when applied them for thermal-activated pro-
cesses in practical industries. Nevertheless, only a few studies on
the oxidation of HEAs were reported in the literature [9—14]. An air-
oxidation study on the FeCoNiCr (H4) equimolar alloy and FeCo-
NiCrCu (H5C) HEA was investigated at 800—1000 “C in our labo-
ratory [9]. 1t was found that the H5C HEA oxidized parabolically
under a single-stage kinetics stage, while the oxidation kinetics of
the H4 alloy strongly depended on temperature, exhibiting a
single-stage parabolic rate law at 800 °C and a two-to three-stage
parabolic rate law at T > 850 °C. Another air-oxidation study on
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1 KA $ 8.696.912 | § 9.300.000 $603.088
1 EHRSE®UA $ 135.000 | $ 110.000 $25.000
2 HEFEIA $ 217,700 | $ 300,000 $82.300
1 | EAEE $ 152.700 | $ 200.000 $47.300
2 | kA EEk $ 65.000 [ $ 100,000 $35.000
3 FEEEMEHRA $ 986,900 | § 1,200,000 $213.100
+ BN $ 1,637.000 | $ 2,000,000 $363.000
5 EHE SRR $ 2,460.000 | $ 2,460,000
6 i (N $ 270,000 | § 650,000 $380.000
7 o E $ 271590 | § 170,000 $101.590
8 AR S 36.740 | $ 30.000 $6.740
9 ZRBEWA $ 1.056.000 | $ 1.650.000 $594.000
10 FHEUA $ 259,048 | § 130,000 $129,048
11 st e R 2B A $ 290.667 | $ 100,000 $190.667
12 HEERA $ 300.000 $300.000
13 A& S A $ 225,134 [ § 200.000 $25,134
14 A B R $ 851.133 [ § - $851.133
2 BT $ 8.387.665 | $ 9.300.000 $912.335
1 ABEH $ 2,174,070 | $ 2.195.000 $20.930
| |BTH4 $ 900,480 | $ 1,000,000 $99.520
2 |(RESHHENER $ 170,070 | $ 150.000 $20,070
3 |#E $ 983.720 | § 900.000 $83.720
4 |tk $ 57.600 | $ 60.000 $2.400
5 |RESR(kE $ 58,200 | $ 70.000 $11.800
6 |tEfE $ 4.000 | $ 15.000 $11.000
2 B3 das) $ 3.920.561 | $ 4.885.000 $964.439
1 [ZEA& $ 1.181 | $ 50.000 $48.819
2 |[HEE $ 37.682 | $ 100.000 $62.318
3 |fRi8 $ 10,206 | § 15.000 $4.794
4 |HEN#E $ 27617 | $ 50.000 $22.383
5 | Fae $ 30,455 | $ 40.000 $9.545
6 |RENE $ 97.048 | $ 80.000 $17.048
7 |EEH $ 167392 | § 600,000 $432.608
8 |4CH fth BAS & & $ 93.900 | $ 100.000 $6.100
9 |HAtrpe & $ 92362 [ $ 210.000 $117.638
10 |FEFH $ 1,724,325 | § 1,640.000 $84.325
11| HHFEE $ 681.000 | $ 800,000 $119.000
12 [EGHE A B EREH $ 669.480 | $ 400.000 $269.480
13 |- fl R E g -$ 98,677 | § 50,000 $148.677
14 |Frigf $ 20,000 | $ 50,000 $30.000
15 |/ RH % $ 85.631 [ $ 100.000 $14.369
16 |{BEhE $ 117.144 | $ 450.000 $332.856
17 |Zat $ 150,000 | § 150,000
18 |{FAR-EEHEER -$ 78.115 | $ 50,000 $128.115
19 [HHEFH $ 91,930 | $ 100.000 $8.070
3 %% A $ 1.605.697 | $ 1.500.000 $105.697
1 _|MCP4RE[ % $ 1.231.807 | $ 1.400.000 $168.193
2 |BTI4RENER $ 373.890 [ § 100.000 $273.890
4 B FH $ 54410 [ $ 60.000 $5.590
1 [FEE $ 2,110 | § 10.000 $7.890
2 [HEAE $ 45.000 | $ 50,000 $5.000
3 [[EREE $ 7.300 $7.300
5 JEE $ 304.506 | $ 320,000 $15,494
| |EIPYhRIE $ 96.098 | $ 120,000 $23.902
2 |E4hiRE $ 208.408 | § 200.000 $8.408
6 Hfth# F S 28,421 [ § 40.000 $11.579
| [hoptge $ 28421 [ $ 40,000 $11.579
7 RIS $ 300.000 | $ 300.000 $0
3 AR $ 309.247 | § - $309.247
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1 g eldliON $  8.750.000 | § 8696912 $53.088 $  9.300.000
1 EAS ST $ 150000 | $ 135.000 $15.000 $ 110,000
2 HEFEITA $  230.000 [ § 217.700 $12.300 $  300.000
1| HA e $ 150,000 | $ 152,700 -$2.700 $ 200,000
2 | kAEER $ 80,000 | § 65.000 $15.000 $  100.000
3 FEHFMBULA $  1,000.000 | $ 986.900 $13,100 $  1.200.000
4 - EUEN $  1.700.000 | $  1.637.000 $63.000 $ 2.000.000
5 FHEE BB A $ 2210000 | $  2.460.000 $250.000] $  2.460.000
6 BREBA $ 300,000 | $ 270.000 $30.000 $ 650,000
7 mEEE $  300.000 [ $ 271.590 $28.410 $  170.000
8 FERREER $ 40.000 | $ 36.740 $3.260 $ 30.000
9 SRBEIA $ 1400000 [ §  1.056.000 $344,000 $ 1,650,000
10 U A $ 250,000 | $ 259.048 $9.048] $  130.000
11 et S A BURA $  100.000 | $ 290,667 $190.667| $ 100,000
12 HEEIA $  300.000
13 A B A $  200.000 [ § 225,134 $25.134] $  200.000
14 S E $  870.000 [ § 851.133 $18.867 $ -
2 BT $  8750.000 | §  8.387.665 $362.335 $ 9.300.000
1 ASETH $  3.095.000 [$ 2,174,070 $920.930 $  2.195.000
| |BTHE $  1.750.000 | § 900.480 $849.520 $  1.000.000
2 |{RiEHEBNER $  200.000 | § 170,070 $29.930 $§  150.000
3 |44 $  1.000.000 | $ 983.720 $16,280 $ 900,000
4 [kt $ 60.000 | $ 57.600 $2.400 $ 60.000
5 |[IREGR(KE $ 70.000 | $ 58.200 $11.800 5 70.000
6 |iEF|% S 15.000 | § 4.000 $11.000 $ 15,000
2 ¥r5e $ 4025000 [$  3.920.561 $104.439 $  4.885.000
| |XE A $ 5,000 | § 1.181 $3.819 $ 50.000
2 |EEE $ 35,000 | § 37.682 -$2,682 $ 100,000
3 |#8 $ 15.000 | § 10.206 $4.794 $ 15.000
4 |FN# $ 50,000 | § 27617 $22.383 $ 50,000
5 | Fae $ 40.000 | $ 30.455 $9.545 $ 40,000
6 |RENE: $ 100000 [ $ 97.048 $2.952 $ 80,000
7 |EEE A $ 150.000 | $ 167.392 -$17.392 $ 600,000
8|S it WIAG & gk $ 100,000 | § 93.900 $6.100 $  100.000
9 |HAhe B S 100.000 | $4 92.362 $7.638 S 210,000
10 [Fgrid $  1.800.000 | § 1724325 $75.675 $ 1,640,000
1| $ 600,000 | $ 681.000 -$81.000 S 800.000
12 |EEBF A B HEH $  500.000 | $ 669.480 $169.480] $  400.000
13 [ER-BIEEEEEE | $ 50.000 [-$ 98.677 $148.677 $ 50.000
14 |FrigHs $ 30.000 | § 20,000 $10.000 $ 50.000
15 | AR $  100.000 | $ 85.631 $14.369 $  100.000
16 |i88h %% S 200.000 | $ 117.144 $82.856 $  450.000
17 | Zatek $ 50.000 | § 150.000 $100,000{ $ 150,000
18 |{ER-ELHEE S $ -|-s 78,115 $78.115 $ 50.000
19 [fiE = $  100.000 | $ 91.930 $8.070 $  100.000
3 EN%YEe A $  1.380.000 [ §  1.605.697 $225.697) $  1.500.000
1 [MCP4RENE: $  1.3)0.000 [ §  1.231.807 $68.193 $ 1.400.000
2 |BFIRENER $ 30.000 | § 373.890 $293.890[ $  100.000
Bl E3ivisden $ 60.000 | $ 54.410 $5.590 $ 60.000
| |HrE S $ 10.000 | § 2.110 $7.890 $ 10,000
2 [FEEAN S 50.000 | § 45,000 $5.000 $ 50.000

3 [EREE $ 7.300 $7.300
5 fiiE $ 150,000 | $ 304.506 $154.506] $  320.000
1| B il $ 80.000 | $ 96,098 -$16.098 $  120.000
2 |EShhiE $ 70.000 | § 208.408 $138.408] $  200.000
6 Hofth # A $ 40.000 | $ 28.421 $11.579 $ 40.000
| [hopree S 40.000 | $ 28.421 $11.579 $ 40.000
7 SRS $ -1$ 300.000 $300.000[ $  300.000
3 AHHiEL $ -1$ 309.247 $309.247| § -
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; B IEE composites o
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o e ~ FEE - . .= |FECONICrSix high-entropy alloys PR
401109 | it | wEE | oo, FREETOR | L ile s w2105 (2018) 362-369F > | mofk i

FRE B

127




R 1004 6
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B=| EEp@(E)| WM ¢ R BAER |FEH(EE)
1 57/09 149
2 58/12 18 230 3
3 59/12 20 283 2
4 60/12 21 360 2
5 61/12 24 560 6
6 62/12 25 612 9
7 63/12 30 674 22
8 64/12 33 705 8
9 65/12 31 752 18
10 66/12 34 785 25
11 67/12 36 911 29
12 68/12 44 1003 27
13 69/12 44 1056 28
14 71/03 48 1145 44
15 72/04 54 1221 57
16 73/04 56 1293 88
17 74/04 56 1314 80
18 75/06 62 1371 70
19 76/05 51 1435 138
20 77/04 51 1024 185
21 78/04 53 1112 268
22 79/04 50 1229 326
23 80/04 54 838 337
24 81/04 56 923 346
25 82/04 53 996 496
26 83/04 57 1077 375
27 84/04 58 1140 380
28 85/10 61 1222 382
29 86/11 73 1555 360
30 87/11 71 1637 409
31 88/11 67 1731 468
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32 89/11 67 1671 450
33 90/11 72 1268 577
34 91/11 63 1458 709
35 92/11 25 1222 866
36 93/11 22 1088 740
37 94/11 23 1265 974
38 95/11 24 1124 998
39 96/11 25 1108 1013
40 97/11 25 1430 1240
41 98/11 28 1463 1239
42 99/11 31 1679 1184
43 100/9 28 1657 1359
44 101/11 28 1294 1025
45 102/10 21 1511 902
46 103/06 21 1466 1012
47 104/11 14 1417 840
48 105/11 16 1464 908
49 106/11 19 1437 1236
50 107/11 24 1296 814
51 108/11 25 1302 898
52 109/11 27 1258 948
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BFRE ¢ 11/07 (55) 10:40 ~ 16:00

e IF AERKRE C)
BEA HREL L+ (RAERFBEBHART D)

10:20~10:40 X 3565 (AR E FE4H)

10:40~10:45 rRiE & (NSRRC & £4¥)
Opening Remarks

10:45~11:10 s GREARIHEA 3339

Next generation heterogeneous catalysis: a conceptual
design of Single Nanoparticle Reactor
11:10~11:35 33549 (NSRRC # %4 h# % H)
High Resolution Powder Diffraction

11:35~12:00 ##-5% (NSRRC # %4 B)HER)
Thin Film/ ps Time Resolved X-ray Scattering

12:00~13:00 4%

13:00~13:25 #F4t3%8 (NSRRC # %4 /s % R)

Scanning Transmission X-ray Microscopy
13:25~13:50 44 (G RSHF L 8K
Atomic and electronic structure of working energy
materials with X-ray spectroscopy
13:50~14:15 AEF34 (NSRRC ##4a& A H)

Photoelectron Related Imaging and Nanospectroscopy

14:20~14:40 X 35880 (BARE FHE 800

14:40~15:05 # S (RFEAEHH A D)

Semiconductor Nanoheterostructures for
Photoconversion Applications

15:05~15:30 R E (¥ HRIALEHN SHRA)
Governing Sub-2 nm Region Beneath Surface of
Nanocrystal

15:30~15:55 #4622 (NSRRC # %4 B AR)
Biological Small Angle Scattering
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