2024'Ax 1937
MAXHZ2a (1)

Al7|6d (= £912)

Phone : #1269
E-mail : kihyun@hanbat.ac.kr
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Schedule

Q 4330 HiM/AH 28 23 + 0IE 218
10 53174 teamO1 (XRD Simulation) A2
1N 53144 team02 (XRD Simulation) A2
12 53214 team03 (XRD Simulation) A2
13 52 283 team04 (XRD Simulation) A2
14 634 SIHI 218
15 63 1Y TI=AL X

XRD Simulation : =92 ZLLA £2] (20211522@edu.hanbat.ac.kr)

Zoxi= 3 ANILH2S2 ZH|0]X| E 3 (themad.hanbat.ac.kr)
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Team

1. teamO1]

2. team02

3. team03

4. teamOY
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Evaluation

BIME 702! M= - 6/18Y 7tX| (0OIF M= 07)

ZALoli7l PDFE NIZE (-5)
OFAl (QFAl2 = gj0]X| A1) O|REA] U™ (-5)

[ — Ry J B

Elgly|g|= Eojut XIth > HIA Lj20| £t HL

A2 =08 51 22|E] (oflA ZBOHA) 7t E2

S EEfE7t FHO{LFH 7HAPH (+3)

A= S L U0 71K (+5)

4/35

2 9£ oH

BL THE (+5) BHe] B2 (-5)

7H2E X) (+5)

FAFE (+5) BICHS| B2 (-5)



Importance of Appearance

H710il E= Ho| H7|= SCt

HI X0 —
4l 22 JHANE

01} Al 2 (“X| Z== 0{XtE| Al =523 7{0F”)

=Hl7| 2Ct ZN0| ECt
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Importance of Appearance

H710il E= Ho| H7|= SCt

18
o
*

iR} Al ZE (“X| EE = OfX}jy| M =

=Hl7|] 2Ct 0] FELC
(T40{stof QtLt)
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Fundamentals of XRD

XM 2™ = XRD (X-ray Diffraction)

/

X-ray wavelength : 0.01 ~ 10 nm

Scale of atom : 1A = 0.1 nm

CuKa = 15406 A

gkAL, =3,
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Bragg's Law

- Diffraction (2|3)
- ¥E0| E2 82 X|& o T A2t WX L7t gt
32

- Aa/=2ddo]| Slo) 2L LEEFCHCE,

AN
-

J\ BEXt > QaKE > B2/ 7k
3 |

LN /N /N /\
\//\\//\\/\/\/\/

S

Figure 3-1 Effect of path difference on relative phase.
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Bragg's Law

1 X plane normal Y la',2a’

Y : HIHEl ' o1 HE, S 1 8 X-ray 11 6 HO=F KAEIAS
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Bragg's Law

1 X plane normal Y la',2a’

1. &2 HOIAM AR ARl &= MH oId (1-1. 1a-1a'2 B2
QK — PR (B2X) = PKcost — PKcos6 = 0 > B ZTt AL in phase
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Bragg's Law

1 X plane normal Y la',2a’
la 1
) ;
/
/ 2/
)
3
\/ A —e— 3’
X' v
B
S
C —& & - 260-0— o— °

2. M= LI H0lMe 8= At = IHel &4 Hi & I > @1d (1-1, 2-2'9] 82

LM + LN(BEX}) = d'sinf + d'sinf = nl
nAd = 2d’'sinf
n : order of diffraction 2 1st order AIE
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Diffraction Direction

PLANE SPACINGS

The value of d, the distance between adjacent planes in the set (hk/), may be found
from the following equations.
1 R+ +P

S

d- a*

2L g2
Tetragonal: = I+ k

WYY (hkl) 39| peak O 22 () e

Cubic:

[2

p—

1 4(h* + hk + k* I?
Hexagonal: = = %;> + =
3 J a c”
Rhombohedral:
1 (h?+k*+1%) o ,
_ /1 _ Zd . 6 1 (h® + k= + IP)sin“a + 2(hk + kl + hl)cos”a — cos a)
dZ aZ - Sin & a*(1 — 3cos’a + 2cos’ a)
1 ook P
Orthorl bic: ==+—=+—=
rthorhombic. -2ty >
2 Monoclinic: L = — l, /h—: + k-S”}-B + [—- - M)
2 /’l 2 2 2 d~  sin” B\a' b* ¢ ac
Sln 0 - 4a2 (h + k + l ) Triclinic: ;2 = %(thz + Sg:l\'2 + S;}[l -+ zslghk + 253:1\[ + 2513111)

In the equation for triclinic crystals,
V = volume of unit cell (see below),

S, = b*csina,
11
S,, = a’c*sin? B,

S]_'; = H:bzsin: Y.

Si, = abc*(cosacosB — cosy),
Sy = a*bc(cosBeosy — cosa),
S5 = ab’c(cosycosa — cosp).
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ntensity of Diffraction

Atomic Scattering Factors

Structure factor : L&LH HAI=0

O|oH scattering & beam?l intensity =

00 01 02 03 04 05 06 07 08 09 10 11 12
H 1 081 048 025 013 007 004 003 002 001 000 000
He 2 188 146 105 075 052 035 024 018 014 011 000
N Lit 2 19 18 15 13 10 08 06 05 04 03 03
Li 3 22 18 15 13 10 08 06 05 04 03 03
Be2 2 20 19 17 16 14 12 10 09 07 06 05
. Be 4 20 19 7 16 14 12 10 09 07 06 0S5
—_— 27-[1, (hun + kvn + lwn) B*3 2 19 19 18 17 16 14 13 12 10 09 07
hkl f— e B 5 35 24 19 17 15 14 12 12 10 09 07
n c 6 46 30 22 19 17 16 14 13 116 10 09
N*S 2 200 20 19 19 18 17 16 15 14 13 116
1 N 4 37 4 20 18 166 156 140 130 128 117
N 7 58 30 23 19 165 154 149 130 129 117
o 8 71 39 20 22 18 16 15 14 135 126
o2 10 80 38 2.7 2.1 1.8 15 15 14 1.35 1.26
F 9 78 45335 265 215 19 7 16 15 135
P 10 67 35 28 22 155 15 135
hkl EO."A-IOI UUW OIXIOI %xl-—=0|" OIUI' Ne 10 75 44 3. 265 165 155 15
= Na* 10 82 525 405 32 195 175 16
Na 1 82 s 405 32 195 175 16
1. 1. . b ol 1+ Mg 10 86 505 48 385 22 20 18
scailrtering oean 9] U Me e 86 385 22 20 18
Al 10 89 445 265 23 20
Al 3 8.05 45 265 23 20
Sitt 10 9.15 505 295 26 23
i 14 04 51 205 26 23
. . P+ 10 98 025 845 565 34 30 26
f» : atomic scattering factor O
n - g P 18 127 08 84 565 34 30 26
5% 10 085 04 87 605 39 335 20
o H = s 16 136 107 895 60 39 335 20
(ﬂ x Il é E [ Il — ) s2 18 143 107 89 60 45 39 335 20
al 17 146 113 925 65 505 44 38 335
cr 18 152 115 03 65 505 44 385 335
A 18 150 126 104 70 54 7 41 36
K* 18 65 133 108 705 644 SO 53 48 42
K 19 65 133 108 92 79 67 59 52 46 42 31 33
Ca*2 18 68 140 115 93 81 735 67 62 ST 51 46
Ca 20 175 141 114 97 84 73 63 56 49 45 40 36
Sc*3 18 67 140 114 94 83 76 69 64 S8 535 485
Sc 21 184 149 121 103 89 77 67 59 53 47 43 39
T+ 18 170 144 119 99 85 78 73 67 615 565 505
T 2 193 157 128 109 95 82 72 63 56 50 46 42
/ 3 202 166 135 115 101 87 76 67 59 53 49 44
Cr 2 A1 174 142 121 106 92 80 71 63 ST 51 46
Ma 25 21 182 149 127 11 97 84 15 66 60 54 49
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Intensity of Diffraction
N
Fhkl — 2 fnezm(hun+kvn+lwn)
1

SC : 84441 (0.0.0)

Fpg = fe?™0O =f > QEH

BCC : HAIAXl (0.0.0). (1/2.1/2.1/2)

Fri = erRi(O) + erTCl'(%+§+El) — f[l + eni(h+k+l)]
e (Mtk+D) — cost(h + k + 1) + i sin n(h+k+1)
h+k+1 = El'_/|§ N 2f

h+k+1 =8% > 0 - No diffraction
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Intensity of Diffraction

N
_ 2rwi(huy+kv,+1lw
Fri —Efne (Rtin+icvn +iwn)
1

FCC : dZIXI (0.0.0). (0.1/2.1/2). (1/2,0.1/2). (1/2.1/2,0)

Fr = f[1 + e™i (k) o pmilitl) o pmi(htD)]

h+k+1 =unmixed (5 S2/T5E G2) > 4f

h+k+1 =mixed 2 0 - No diffraction
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Determination of Crystal Structure

Crystal Structure

Diffraction Pattern

Unit Cell
Atom Position
Kind of Atom

/12
sin® = — (h* + k? + 1%)
4a

N
— 2i(huy+kVy +1lW,
Frki —ane (i +KVn +Wn)
1

Line Position
Line Intensity
Line relative intensity

Peak position by crystal structure

Peak intensity by atomic
posifion in unit cell
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Connecting Server

GQ gle mobaxterm

Al Shopping Images Videos News ¢ More

Download Tutorial Ubuntu Commands Mac

About 2,350,000 results (0.27 seconds)

& MobaXterm
https://mobaxterm.mobatek.net 3

MobaXterm free Xserver and tabbed SSH client for Windows

MobaXterm X server and SSH client. MobaXterm is your ultimate toolbox for remote computing.

In a single Windows application, it provides loads of functions that ...

Download
Free X server for Windows with tabbed SSH terminal, telnet ...

Download Home Edition
Changelog. Version 24.1 (2024-04-26). Improvement: the ...

Features

MobaXterm allows you to launch remote sessions. You can ...

Demo
Free X server for Windows with tabbed SSH terminal, telnet ...

Plugins

Free X server for Windows with tabbed SSH terminal, telnet ...

More results from mobatek.net »
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onnecting Server

- Sessions View X server Tools Games Settings Macros Help

ElE 8 & A B B Y B & &

Split  MultiExec Tunneling Packages Settings

Session i Servers  Tools ~ Games Sessions  View

AN
]

(23 Host: themad.hanbat.ac kr
Username: feamO1 ~ team 04

Help

PW: n8318

Session settings

NEm B X E L

SSH | Telnet Rsh  Xdmcp RDP VNC

® Y @ m @ x

FTP  SFTP  Serial File Shell Browser Mosh AwsS3 WSL

H Basic SSH settings

Remote host * themad.hanbat.ac.kr

Specify username team01| o

Execute command:

SSH-browser type: SFTP protocol

Advanced SSH settings B8l Terminal settings %% Network settings

X11-Forwarding Compression

Bookmark settings

Remote environment: Interactive shell
[7) Do not exit after command ends

M [] Follow SSH path (experimental)

[J Use private key

Execute macro at session start:

2. Expert SSH settings

<none> v
ok ©cancel

Port 22

X O

X server Exit

Y
=

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https://mobaxterm.mobatek.net
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Connecting Serve

| B themad hanbat ackr (team01)
Terminal Sessions View X server Tools Games Settings Macros Help

= Y B2 8 & 0 Xzsﬁg

ks e ® =

Connexion to themad.hanbat.ac.kr (port 22) X semon Sy Totk  Gumes Semiwe View SR Mukioiec Tumeieg Pamges Seltngs Ao
A miTORRORI
fhrometeamo E n Personal Edition v24.1
It seems to be the first time you connect to this server: = nd e
I ache
the remote server identity is not yet known by MobaXterm. conda
oo
minconds3
O Press "Accept” if you trust this identity and want to carry on connecting. o ity ? Xi1-forwarding : v (remote display is forwarded through SsH)
Press "Cancel" if you want to abandon this connection. pool > For more info, ctrlrclick on sit
profle
Xouthorty Welcome to Ubuntu 22.64.4 LTS (GNU/Linux 6.5.0-26-generic x86_64)

Miniconda3-atest-Linux x86_64.h
* Documentation: https://help.ubuntu.com
* Management: https://landscape. canonical.com

Accept Cancel More |nf0... * Support https://ubuntu.com/pro
Expanded Security Maintenance for Applications is not o

57 updates can be applied immediately
To see these additional updates run: apt list --upgrad:

0

3 additional security updates can be applied with ESM Apps.
Learn more about enabling ESM Apps service at https://ubuntu.c

Do not show this message again

*%% System restart required *x

ogin Apr 28 14:54:09 2024 from

N

'Moba)(term X

Do you Want to save password for team01@themad.hanbat.ac.kr?

@ Yes O No

\ MobaXterm will useour "Master Password" in order to secure
all your stored passwids with strong encryption.

2 Remote monitring

Follow terminal folder

0 not show this message again
—_—

here: mobatek.net

Please support

VERSION

MobaXterm Master

Secure my stored passwords

Please dpter a "Master Password" in order to protect your password vault.
password is used to encrypt all your stored passwords.

/\

Prompt me for my master passwogd
© only on new Windows account or\gew computer
O at every MobaXterm startup
(O at every MobaXterm startup and after

suming from standby mode

© Cancel

@ok
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Connecting Server

|
| mthemad.hanbat.ac.kr (teamO1)

'Terminal Sessions View X server Tools Games

oo
‘Session Servers  Tools Games Sessions  View

Quick connect...

i TO™ Al

~ Name

.
.cache
.conda
.config
miniconda3
snap
.bash_history
.bash_logout
-bashrc
.profile
Xauthority

B Miniconda3-latest-Linux-x86_64.sh

1

/--\

IrA0I=S

EFT]
Drag and drop

&% Remote monitoring

(") Follow terminal folder

- o

Settings Macros Help

B ok % % A 8 B Y E O & @ X ©

MultiExec Tunneling Packages Settings Help X server

1]2. themad.hanbat.ac.kr (team01)
[§l teamol@themad.hanbat.ac.kr's password:

? MobaXterm Personal Edition v24.1 ?
(SSH client, X server and network tools)

» SSH session to team@l@themad.hanbat.ac.kr
? Direct SSH v
? SSH compression : v
? SSH-browser v
? v

? X11-forwarding (remote display is forwarded through SSH)

> For more info, ctrl+click on help or visit our website.

Welcome to Ubuntu 22.04.4 LTS (GNU/Linux 6.5.0-26-generic x86_64)

* Documentation: https://help.ubuntu.com

* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/pro

Expanded Security Maintenance for Applications is not enabled.

57 updates can be applied immediately.
To see these additional updates run: apt list --upgradable

3 additional security updates can be applled with ESM Apps.

Learn more about enabling ESM Apps service at https://ubuntu.com/esm

*x% System restart required x*x
Last login: Sun Apr 28 14:54:09 2024 from 210.110.251.150
(base) team0l@kloud:~$ [l

SIE
0S: dis

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https://mobaxterm.mobatek.net

Exit

%
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Linux Command

e /:means directories Linux doesn’t allow ‘space’ (X[ O{ 22 7] X)
« ./:present directories FO|0| 50| 7| &

../ : previous (one above) directories « Try to use ‘tap’ all the time (A& 2t-d)

« ~/:home directories Z otet s () A TALE S BEO

« pwd = present working directory (21 X % X|)

* |s =list = showing the files and directories

-Is (./) J|2E™Mo =z
-Is ../
-Is (./)name_of directory/ THZO =AY/ [EFAT O] SE

ex) cd ./test

ex) cd ~/something/something/test
ex) mkdir test

ex) mkdir ./test

ex) mkdir ~/something/something/test

ex) cp ~/d/d/d/text ~/d/e/f/g

 mkdir = make directory
- mkdir (./)name_of_directory
- mkdir ../name_of directory
- mkdir../../name_of_directory

* cd =change directory
- cd name_of_directory
- cd ~/something/something/something/name_of_directory
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Linux Command

* rmdir = remove directory (only empty directory)
- rmdir name_of directory
- rmdir ../name_of directory

* rm = remove files (only files)
- rm name_of files
- rm -rf name_of_directory_or_files : enforce the command

e cp = copy files (or directory) to other directory
- cp name_of files../name_of directory
- cp test.txt example.txt : & O|HA| LfUo| 5 HZA
- ¢p ../name_of_files./name_of _directory

« mv = move files(or directory) to other directory (221 57| - 0] 7|)
- Sameascp
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Linux Command

e vieditor = text editor
e Vvi=viewer
e Basic command : vi textfile

* If there is no file, will make file (& L2 0| 1o ™ M M)
* If there is file, will open file (8 Lt 0| YO H @ =)
esc 2*esc
Insert mode « - Command mode ° , ex-command mode
i (insert) : (colon)
Add text - Save and quit (:wq)
Delete text : - quit without save (:q!)

Three different modes
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XRD Simulation
python xrd.py POSCAR_FCC_Cu

'/themadhanbatackr (team01) - [m] X
Terminal Sessions View X server Tools Games Settings Macros Help
(8.4 ~
B ok % ok 8 E Y E & 2 Q X ©
Session Servers  Tools  Games Sessions  View Split  MultiExec Tunneling Packages Settings  Help X server Exit |
Quick connect... - [%]2. themad.hanbat.ac.kr (team01)
LS A o e
— Eo © i/ ? MobaXterm Personal Edition v24.1 ?
/home/team01/ M (SSH client, X server and network tools)
~ Name
m. » SSH session to teamO@l@themad.hanbat.ac.kr
-cache ? Direct SSH 3
«conda ? SSH compression v
config ? SSH-browser v
miniconda3 ? X11-forwarding v (remote display is forwarded through SSH)
snap
-bash_history > For more info, ctrl+click on help or visit our website.
.bash_logout
.bashrc
.profile . .
viminfo Welcome to Ubuntu 22.04.4 LTS (GNU/Linux 6.5.0-26-generic x86_64)
Xauthority X
[)POSCAR_FCC_Cu * Documentation: https://help.ubuntu.com
5|xrd.png * Management: https://landscape.canonical.com
2] xrd.py * Support: https://ubuntu.com/pro
Expanded Security Maintenance for Applications 1is not enabled.
1o 57 updates can be applied immediately.
To see these additional updates run: apt list --upgradable
0.8
3 additional security updates can be applied with ESM Apps.
Zo6 Learn more about enabling ESM Apps service at https://ubuntu.com/esm
EM **% System restart required **x
' Last login: Sun Apr 28 14:56:35 2024 from 210.110.251.150
(base) team0l@klOud:~$ 1s
02 miniconda3 POSCAR_FCC_Cu snap xrd.py
- - Py - " (base) team01@klOud:~$ vi xrd.py
» (base) team01@klOud:~$ python xrd.py POSCAR_FCC_Cu
(base) team0l@klOud:~$ 1s
— miniconda3 POSCAR_FCC_Cu snap xrd.png xrd.py
&% Remote monitoring (base) teamoiekléud:~$ [i
() Follow terminal folder
lUNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https://mobaxterm.mobatek.net |;|

Z]JJ



XRD Simulation
ase gui POSCAR_FCC_Cu

| o
X POSCAR_FCC_Cu@0

File Edit View Tools Setup Help
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XRD Simulation

ase gui POSCAR_FCC_Cu

Repeat atoms:

1

Set unit cell |

(5.5,5)

=X} 713

Set unit cell

26/35

CI20|Se 2 xZE
(POSCAR_big)

X POSCAR_FCC_cu@0
File Edit View Tools Setup Help




XRD Simulation
python xrd.py POSCAR_big

X POSCAR_FCC_Cu@0

File Edit View Tools Setup Help

ﬂ
i \

Intensity
g o
[o)]
- ]

o
S
1

WAY

0.0

20 40 60 80 100
26
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How 1o get POSCAR file

Need to register (next-gen.materialsproject.org)

D The Materials Project Apps About v  Community v ML API ev ‘

The'MateriaIs Project

Harnessing the power of supercomputing and state-of-the-art methods, the Materials Project
provides open web-based access to computed information on known and predicted materials as well
as powerful analysis tools to inspire and design novel materials.

Start Exploring Materials Browse Apps

The Materials Project by the numbers

MATERIALS REGISTERED USERS DATABASE ENTRIES
o 700k~
1 54171 8 46OIOOO+ 'g Charge Densities
S 600k{ === EXAFS
P XANES
8 500k Tensor Properties (Elastic, Dielectric, Piezoelectric)
% === Density of States —-"‘—J-J_
INTERCALATION ELECTRODES CITATIONS Qo 400kq Band Structures
,g === Molecules
4 3 51 42 OOO+ & 300kq = Crystal Structures (SCAN/R2SCAN)
U [ 2 === Crystal Structures (GGA/GGA+U)
200k
o >
C
& 100k
[S
=]
z 0

MOLECULES CPU HOURS/YEAR T T T T T T T T T T T T
20118012 2013 2017 8013 8016 801> 801& ?glg éoeg ?021 eoee 9033

172,874 100 million Year
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How 1o get POSCAR file

Home |/ Apps Materials Explorer

. Materials Explorer

Materials Cu

Filters Reset
» Composition

» Thermodynamics

» Structural Properties

»  Symmetry

» Calculated Properties

» Electronic Structure

» Magnetism
» Elasticity
» Surfaces

» Piezoelectric

» Dielectric

Search for materials information by chemistry, composition, or property.

8 materials match your search

B References @ Documentation

showing 1-8 Columns v &, Export Table
X Chemical System: Cu
Material ID Formula Crystal System geamcbeolemu’) Sites Energy A&?};:'gr‘:‘q Band ?e?/ﬁ
mp-1010136 Cu Tetragonal 14/mmm 1 0.04 0
% mp-1056079 Cu Monoclinic P12/m1 1 1.98 1.00
mp-1059259 Cu Orthorhombic Cmcm 2 0.16 0
mp-1120774 Cu Trigonal P3m1 6 0.18 0
* mp-30 Cu Cubic Fm3m 1 0 0
mp-989695 Cu Hexagonal P6s/mmc 4 <0.01 0
mp-989782 Cu Hexagonal P6s/mmc 2 0.01 0
mp-998890 Cu Cubic Im3m 1 0.03 0

Jumpto A~ 15/ page ~

29/35




How 1o get POSCAR file

Home |/ Apps Materials Explorer /| Cu / Cu mp-30

‘ Materials EXplorer B References @O Documentati

Cu .-

H Energy Above Hull 0.000
- eV/atom
mp-30 o
5 Space Group Fm3m
TABLE OF CONTENTS
Band Gap 0.00 eV
:
B o W2 o V. oV, Predicted Formation 0.000
Crystal Structure "‘ "‘ "‘ ' ‘ Energy eV/atom
Properties 'v‘ 'v‘ 'v/‘ CIF (Symmetrized) Magnetic Ordering Non-
Contributed Data : : . : CIF magnetic
Literature References ) 4 POSCAR Total Magnetization 0.00 uB/f.u.
i DXL
External Links 'V‘ 'V‘ ’V‘ JSON Experimentally Observed Yes
More ‘ ‘ ‘ Prismatic

VASP Input Set

Related Materials (MPRelaxSet)

Cu is Copper structured and crystallizes in the
cubic Fm3m space group. Cu is bonded to twelve

e equivalent Cu atoms to form a mixture of edge,
face, and corner-sharing CuCu,, cuboctahedra.
All Cu-Cu bond lengths are 2.53 A.

B> Export Materials Details
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POSCAR

[kl

+Z¥td (VASPO|Et=

POS (position) + CAR (fortran 0fjAo 2UIMo = A= u}3IH)

Z273M0]| ArE0tE)

_~ M= (OFF 20| 35)

(1:%4 __ Scaling factor (Ol2{ BfA A[O|= Z=7H)

3.5774306715697510 0.0000000000000000 0.0000000000000002 @ HE]
0.0000000000000006 3.5774306715697510 0.0000000000000002 b HE{ HIA 37|
0.0000000000000000 0.0000000000000000 3.5774306715697510 ¢ HHIE]

(=] P
cu— 2lA 5

L— Wy . . _
direct AT, ZEX|MEET (direct : BHA7|E 28, cartesian : MCHEE)

0.0000000000000000 0.0000000000000000 0.0000000000000000 Qu
0.0000000000000000 0.5000000000000000 0.5000000000000000Qu 4 o X}=9| Xtz
0.5000000000000000 0.0000000000000000 0.5000000000000000 qu = ' = -
0.5000000000000000 0.5000000000000000 0.0000000000000000 Qu

2 ooz F
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POSCAR

vi POSCAR_

Cu
1.0000000000000000

big

X POSCAR_FCC_Cu@0
File Edit View Tools Setup Help

17.8871533578487565 0.0000000000C
0.0000000000000030 17.88715335784

0.0000000000000000 0.00000000000‘
Cu

500

Cartesian
0.0000000000000000 0.0000000000000(
0.0000000000000003 1.7887153357848}
1.7887153357848755 0.0000000000000(
1.7887153357848757 1.7887153357848]
0.0000000000000000 0.0000000000000(
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Report and Presentation

Sample: SC. BCC. FCC. HCP. Diamond. 777

1. TeamOl]
uzol wNe umio} Bxf, BEY, JcHE
‘47H% XRD JEIAIE
2. team02 > YRDOI OIE
NS, WA, R, WAF, LEKE, Lo} > 3401 ot AZLAR
5. team03 > OE HATHTIC sHEEl=A
oI, BN, FUHS, UK, KAID], WAIS 7 2 PeakOl HEH LAl
> TS5
4. teamOY4 5> Eoje

(=) (=)
249, il HEY, AN, HAY, 2HY, 1Y
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Schedule

Q 4330 HiM/AH 28 23 + 0IE 218
10 53174 teamO1 (XRD Simulation) A2
1N 53144 team02 (XRD Simulation) A2
12 53214 team03 (XRD Simulation) A2
13 52 283 team04 (XRD Simulation) A2
14 634 SIHI 218
15 63 1Y TI=AL X

XRD Simulation : =92 ZLLA £2] (20211522@edu.hanbat.ac.kr)

Zoxi= 3 ANILH2S2 ZH|0]X| E 3 (themad.hanbat.ac.kr)
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Evaluation

BIME 702! M= - 6/18Y 7tX| (0OIF M= 07)

ZALoli7l PDFE NIZE (-5)
OFAl (QFAl2 = gj0]X| A1) O|REA] U™ (-5)

[ — Ry J B

Elgly|g|= Eojut XIth > HIA Lj20| £t HL

A2 =08 51 22|E] (oflA ZBOHA) 7t E2

S EEfE7t FHO{LFH 7HAPH (+3)

A= S L U0 71K (+5)
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2 9£ oH

BL THE (+5) BHe] B2 (-5)

7H2E X) (+5)

FAFE (+5) BICHS| B2 (-5)



