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New Crystal Structure File
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| Add ‘ ‘ Remove | | Clear ‘ ‘ View |
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Notes
References efc.

New ‘ | Load ‘ | Save ‘ | Close
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fﬁﬁﬂ‘ﬂ‘ﬂ%%ﬂﬂ%jﬂ@@ﬂ%%@ﬁ‘]%, EZ%“REKE_\‘TDEIE?B#*’ U\ Kinematical diffraction theory

{3 A8 BoR PR bR, S TR R AR onase proportion
® Mass ' Volume
ATET RIS Z RN FeER o CGREERMED 4. Ratio 100:0
v
@ 6: ﬁ‘ﬁXﬂLlﬁﬂiHﬁ%ﬁo Phase1 [ ] Phasez
Adjustment
g-spallii‘ng zoom: 1.0
43 fﬁﬁﬁﬁ?fﬁﬁfﬁﬁﬁﬁﬁﬁ% :l:} Intensity scale: 1.0

TERAEREIL T, ATTIE TR AR 4R, MRS SR (ERT A [[Peakvwe

55N, EAT AR R, R TE AN RGNS e, | @ Imeoratntensiionaring
SVFRL I BER HbRE (RIBREE) AR ALE & S A o ?mem“mmm
ing type

T BEGIRFRE S, PCED SR PG MATE AR M AL, Jp [ @ Nore CHar R
TELELRE HEATY o 7E SR MR SEAR A IR HE D, 3k Top || Fnocrere
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RO B, (ROD AMG ST A8 (PPD SRk #e# A /. B3 T — M TR bR
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5. PCED & FHI 58
5.1 BB B R FHIE 7108 /5 A7

ERRLG T, AR AR REA R e G AN RIS, NARYE SRR G
AT GRIMEN 1.0 ORI AIE, AHES T 20 5 o0 7 AT S R0 AR S5 A8 Hs ST A

i A R ] U TR R T i — @ R AL e N, T AR A
17X FePt L1oAH (ZILEE 6 19D o FERXAHOLT, AFSER IR -7 0] Loy 2UAR [R] 1
TAERR b, HEA R R DARSE A 2 B IEAT AR L. PRI, XA R T AR T
AR 1.0,

BT [FPEIRLEE A7 F T AL S A RS RN, (PR o RV & ) R PR IR P A — A4
MRS (R, B AT LU RABRAUUAT 5 55 J5E B [ g MEL AR AL T 9/ N R BN o [QI LR, AT S S L 1
/N B B

5.2 ZLA I BSL I i TR B

FH T SR AR R 1) 75 BI04k S 56 22 i FEL 107 S 1 9 5 5 B AH AN, ST AR A4l B AT b A
S BB JPEG. PNG #1 TIFF #% 3. =250 B W] BAE Experiment SR H1{§ 4] Load
HOESR A, SR JE o] LU /N /Jigd/JErh . — B s Shift & Center , F MR F5 I
[E a5 o A5 R BRPR 8 16 B 1 PO R 24 SRR A2 8 FRIAT DA AR T iR g P B,
12 fin. FHXR S Shift & Center ; PCED E# e AL E L, FOEER. vRed 2t
ITH/NFD B D AR BRI AL & . 7] LA Number of Reference Circle SR8 [0y
5.3 AT UE LS BELE NS R AFEAB HI R

AT AR 5 B AR MU AC BR, ] USSR (Pseudo-Voigt) pRHGHAT B4,
gEA RN (ER) FIEE K. B Voigt B850 = 3 e BORTE A8 24 58 B0 Be ) vl DU
Simulation ZZ 1] Profile 47 A% CGERIME N 0.5)  dki K/ (HAR) FE K 7] B
i ] Simulation 32 #.77[%) Average Grain Size % 1FHE AT %,

152 b T SRR NS E IR SATHS PR AR LL IR 58K & ] REVE I B2 N S 6 R PR A A 4 55
3R, W] LLEEAE Peak Profile X 1EAE i Included AE Ik 58 o v 8 RN 2 5 5 RO AH N
TERAHEETAR, AT AEAEAEL 1 B A LG N S R

A DLEMU S IR AR AT 9 LR B, O AT DAAE S BH 52 B30 2 2 ) e 35 5 P2 R T g A X
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OHE%LH@H@

nE

IH%‘H@

12: SCIGATH FRIALEE, BOFRRBE RN e .
5.4 AIHBRBHIZH A

£ texture XFIEHER, AL AZUGHIAT March 240 (BRIMEDY 1.0, FoR7E&BENLIE L)
AR IX A n] L2350l e BN de AR Al 1R ARAH 2.

March 2% (r) & 1038 2 SOk RAE S I BENLIE R BR B . O 1 3R D0 S B iR
A, ATV F ) March 240 r = 1.0 - ro Kbk, SE4BENLr =0, JLoeHlum s,
rERE R R, X sE SRR Se B = 1.0.

KT T EIC TS E, o LME ] Simulation SEEAH#) Parameter FIAH S HE, Hrp
FIHT SRR 1R AAAE 2 (3R SR

5.5 ZHRANEEILHIHE
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PCED #&fit 7 — Al RG24 2 R LM R Gk, By A R EEL
A BRI AR IR BT B P R S B R ST S R A Bl R, DAORFF (T B, SRR
SE W AH 22 Gt ) =5 B B R el A P 0 00 B 8 LU A A A A T AR

5.6 BBAL S FIRTH HFHIF R H

PCED &4t 7 — P25 i P38 diobL ELAR AN K DR 7 AT S 3 FWHM 19773 fETF R
L BEANIA FWHM AE 5B, s F A (R AT DU R IR e (Pseudo—Voigt) BREIREE
B, SRIG AT R ] R AT S A R ATAN [ SRR R/ ) SRR PR BB P R R 2R s dE A
FHSBEAHA J Fl R A SRR SRAF WA 1h0 o AEIX PRSI0 R, VA nT R 75 2508 BRI 1)
ANFEER R (Pseudo—Voigt) BRE. dbRL /N5 22 8 L7175 24 B A 1) T AT 1] 50
ORI o SRR /NI A5 FH W7 B 37 B AR 7 1 Rl

6. N A 2445

6. 1 Cr-NBBEH G MK E

RHE Cr-N RAEMIAME (Venkatraman & Neumann, 1990) , Cr.NAHAER S EZI N 27.5 -
33 at. % [ALZFSE I, 1M CrN AP A (47.5-50 at.% N) . CrN BA ML

S (f.c.c.) 45K (a = 0.414 nm) , T CroN EHNHLER (a = 0.4752 nm fil ¢ =
0.4429 nm) (Villars & Calvert, 1985) .

=] (@)
o
CIN o
o
~
]
.. 4
| L
=8 5w
= o N =N
o8 ) o8
-
CnN 8 *
N N =
:,‘L =] o ©v I
)
Py P —————
- O Lt w = w
P ==Y - o = o
e 2 2 e
-
(=]
Cr 5] (G]

A

Vet

@'y
0'0'7)

K13, B EAEHNZ BB FATHEE, 84 (@) O CeN, (b) SNATE CrN Al
(c) MRSETT Cr, WEAE P58 EE SR (ETIE, BANEAE R B H AR
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AT SN, Cr-N i — B S E N EERIREME . A— 07, AT Cr-N R
FORPETXF Cr 87410 AIN (A1CeN) FIRFFS, Xse—Fhkii- Sk R28t. N T BESREE
PR, FRATLAHERR AICN PR AT REROEE —AH, 5 CrN A1 CrN ZENHI TRk, R,
Xt Cr—N IR ) 5 R R AT THFFC (L1 et al. 2004) .

Cr-N JEE S Al i 7 =R AR/ S AR T R R N RS IR BHEAE Si(001) A4 AR
K. WEMAR, FRA CrixNk A LB 28 A st 2 4 A9 No/Ar B A Bk
PR DUASFEI) N, 2 JEH1 4%, FEd 1, P(N,) = 5 x 10-1 Pa, FESH 2, P(N,) =5 x 10°

Pa.,

CrNy CrN flI Cr /92 da B 71751 I
K 13 Box TiFEHE () ML rj7 CeNAH (Villars & Calvert, 1985) . (b)) NFJE

Cr-NAH (Kim et al, 1990) F1 (c¢) {0037 J7 Cr FIZ da L FATSTE . 15 BB,
B AT L ST AT S BN IZAEE X 2 CrN. Cr.N Al Cr #H.

(o

14, EERLGZSBETFATHEE, 2@ HHANSEPN,) =5 x 10 Pa#l&H)
B, F(c) HHANSEPN,) =3 x 10° PaFl&HE. BILEE (b) HT 3754k CrN 45
AT (d) FET HA NS SRS 54 CrN 4544 .

AN N 23 JE R A R

14 (a) o T EESL 1 R 2 S FAT8 i, 14 (b) M) & FF [ 00327 CrN FH4E
FTHEL AR . AT5 B IR R A E A TR s EE AR AR W &, WA T RS 1 R
AR R T AL )7 CrN Al

B 14(c) o 7 MFRRL 2 RS2 B AT . NATE CrN ARAT Cr ARULE (2L
13b A1 13¢) 5T, i B r3hAe 5K 14 () HEUAHR, A X R IR
XFOREEAE o DAL, FF b 2 T AR AR % L A AR [ B AR H AR BL R B SR A A% S 4
FRERIFEM 2 RSN 1 AHEARE N 22N SR, JA 20 BT = AL Sy
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i CoN S HIRIERE ] 14 (o) o 1B 14(d) s T EAT N A7 = RS54 CoN A4S
TS AORAUL AL o XA P S 7 P e Y PR FRD 5 B BRI - 1 A A (s BE AR AN K 1
15 (d) Fr AR E AT LS 1B 14 (o) i sedt IEARDG RS PRI, BEED 20 A0 ARl AR AT EARERE
NEA NALE BRI SL T A CeN A .

6.2 FePt L1, FHIEBERIBFH

N T SEINREAC A T I35 2, D6 U0 /MR A TR P R R /0N o s % ) S AR A RE S T3 A
JRRFF AR ENE R R EZL . FePt L1, MM RA R RPERE R FePt GE&RGMNRATHE
b RHgE Ik E 2 —o JRALTTRR A FePt FERRIEHR HICFPH) fec ARG, X2 —FhHAHAH,
A LR IR KACBEIN 20 L1oAH o L1 AR A2 e B - R A 2 AT PR Ak B 2%

K 15: 7 600° CiB:k 30 #J5, JEFEN 20nm [ FePt JEF 1) FePt L1,4HM¥ SAED &, LA
KT i AR A % e B

1958

16: 1F 600° CiB/k 30 FbJ5, JEEN 4nm [ FePt {# A (f) FePt L1,4H PCED &, LI
N EA (001) B -5
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Xt EEEAAAE RN, L1 A A (001 ] 4l B 123 LT, DY L1 AR [001 ] Al — 4> 5
fbih . DAL, £E (001) U b AR LU BE LA (Bl (111) ) BA i i B e s . il
VAR Fe A1 Pt AR 1 22 2 BROFAE il IR 07 sURT BASEEL (001) Sk o AN [  JE J5 52
vi Bl N 1R (001) 23R TR SR I JE TARIEE iz —

JZ /5 4720 nm FePt J# i

P 15 7R T 7E 600°C 3B -k 30 #PJ5 Y 20nm JE 1) FePt { ik [¥) SAED GEX HLFA7T4) H,

DA HEAT AR 45 52 1 FePt Lo AHA TSR 7ETHE B, IRRA2 AR N ) 58 5 5286 1K
FEFVCEC R 4F. B— 5T, fERF FePt fcc Z A (AR ER) MRS, K
P FIAR I P 55 P 5 5206 P ASC S . K, B AR, Ak 2245 7 1K) FePt Lo AH .

JE /g A nm FePt &

XTEEE 15 ME 16, SRR A b KA AT s oA 22 7 EoR . IUAEFRATTx R
N 4 BRI (00 L) B ) HEAT 2 7€ Bl it

B 17, B 16 Hhscts BT AT B I B A EE A

R
io'o'a
9531
el =

o' yF

K 18, JAESHSBIATH RS E 17 FHULES . 450451 T RN Anm (7 5 40 22 7 B A0
(001) Htiz4i.
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Kl 17 2K 16 B# B4 d QPCED 27 /b 545 % (Li, 2007) . {1/ 0.45 ) March
SHCRIZ B AT (PLAL s A5 80%I[1 Pt+20%I11] Fe; Fe 1 555 80%(1) Fe+20%(1] Pt)
33 7R AEVLE R, RPE 18. 41%8 5.3 HHTRHEHY, WRIAIEIE LS H March 2%
(0.0 Ko 7e 4= BENL, 1.0 Ron5e3c B , WA] LR IZEL A Fi3R Jy 55%F (001) B 7] .«

7. PCED -2

7.1 ZF

M Java B MU NE I HEHE JRE, [FEIB FEIELZSE JAT.  JAI WA M
https://www. unl. edu/ncmn—enif/xz1i/download $£HX. Z W, Landyne #ffZ3EF M. T
# (https://landyne. com) )& Landyneb fl. J4Fn]ZHE HI%] programs\ T XA
%E':‘O

7. 2 Landyne E¥r1[) PCED
7F Landyne &4 S5 PCED,  m]JEsZH A

7.3 EHHA

TR A AR AR AT T hn# ) PCED FEF (PCED.jar). WA VAT 4, %FEH v] LAE
BRI T, AT LRERIYIRE, HANR T REKSEH . R
Landyne (computer software and graphic design) I SE¥F R %547 .

8. Z% 3Lk

Blackman M., On the Intensities of Electron Diffraction Rings. Proceedings of
the Royal Society of London, Series A, Mathematical and Physical Sciences, 173
(1939) 68-82.

Dollase W.A., Correction of Intensities for Preferred Orientation in Powder
Diffractometry: Application of the March Model. J. Appl. Cryst. 19 (1986) 367-
272.

Kim, S.-J., Marquart, T. & Franzen, H. F., J. Less Common Met. 158 (1990) L9 -
L10.

Li X.Z., JECP/PCED—a computer program for simulation of polycrystalline
electron diffraction pattern and phase identification. Ultramicroscopy 99

(2004) 257-261.

Li X.Z., Zhang J., Sellmyer D.]J., TEM study of crystalline structures of Cr-N
thin films. Journal of Applied Crystallography, 37 (2004) 1010-1012.

21


http://wos01.isiknowledge.com/?SID=23P2DmlAKeKBdIEJOnD&Func=Abstract&doc=2/34
http://wos01.isiknowledge.com/?SID=23P2DmlAKeKBdIEJOnD&Func=Abstract&doc=2/34

Li X.Z., Quantitative Analysis of Polycrystalline Electron Diffraction
Patterns, Microanalysis and Microscopy 2007.

Li X.Z., PCED2.0 — A computer program for advanced simulation of
polycrystalline electron diffraction pattern. Ultramicroscopy 110 (2010) 297-
304.

Li X.Z., Zhang J. and Sellmyer D.J., TEM study of crystalline structures of
Cr-N thin films, J. Appl.Cryst., 2004, 37: 1010-1012.

Peng L.M., Dudarev S. L., and Whelan M. J., High Energy Electron Diffraction
and Microscopy, Oxford University Press (01/01/2004).

Peng L.M., Ren G., Dudarev S.L., and Whelan, M.]J., Robust Parameterization of
Elastic and Absorptive Electron Atomic Scattering Factors, Acta Cryst. Ab2
(1996) 257-276.

Vainshtein B.K., Structure Analysis by Electron Diffraction, translated and
edited by Feigl E. and Spink J.A., Pergamon Press, Oxford (1964).

Venkatraman, M. & Neumann, J. P., Binary Alloy Phase Diagrams, 2" ed., edited
by T. B. Massalski, H. Okamoto, P. R. Subramanian & L. Kacprzak. Materials
Park, Ohio: ASM. (1990).

Villars, P. & Calvert, L. D., Pearson’ s Handbook of Crystallographic Data for
Intermetallic Phases. Materials Park, Ohio: ASM. (1985).

22



	1. 引言
	2. 理论背景
	2.1 多晶电子衍射强度的Blackman’s 理论
	2.2 用于衍射峰的赝沃伊特（Pseudo-Voigt）函数
	2.3 多晶择优取向的马赫（March）模型

	3.  PCED的图形用户界面
	3.1 主界面

	4. 使用 PCED
	4. 1 准备新晶体结构文件
	4.2 模拟电子衍射图
	4.3 指数标定和衍射强度的标识
	4.4 晶体相鉴定
	图10: 六方晶系索引的截图。
	4.5 分析结果输出

	5. PCED选择的话题
	5.1 部分占有率因子和全同温度因子
	5.2 载入和调整实验电子衍射图
	5.3 衍射峰轮廓线,入射束和样品的织构
	5.4 衍射模拟的参数表
	5.5 多相系统的重量比的确定
	5.6 晶粒尺寸和衍射环的半高宽

	6. 应用举例
	厚度为20 nm FePt 薄膜
	厚度为4 nm FePt 薄膜

	7. PCED 软件的安装
	7.1 安装
	7.2 Landyne 套装中的PCED
	7.3 使用许可

	8. 参考文献

