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Abstract

The relations between the structure of the polar organic nonlinear optical crystal N
-4 - nitrophenyl - (L) - prolinol (NPP) and its morphology are studied on the
standpoint of crystal chemistry in this paper. It has been proposed that the growth
units of the crystal,monomers or dimers of the NPP molecule,show some features
of polaron,since the distribution of phenyl ring and prolinol ring in the growth units
is not symmetrical. Based on distributing orientation of the structural units and
incorporation discipline of the growth units on various faces of the crystal, the
formation mechanism of the crsytal habits are suggested, and the difference of
growth rate between the positive and negative polar faces are explained. The incor-

poration discipline of the growth units on the various faces will vary because the
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dimensions and forms of the growth units change with the growth conditions such as
growth solvents,temperature and supersaturation,which leads to the variety of the
crystal morphology.

Key words ; polar organic crystal ;growth habits ;polar growth units (polaron);N -4
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LR A ERVENFRRGEN ERFHOFR . ERREEROMUS BN EE.
MAERETHEN, ERETEEKRFRPHEES  ERBETERKER LHME3 58U
BERAERRENES, NTTFEREKRK O TREERBAEEE RN T EH#FT, HiLE
-BAEHEMER M TRAEREERIIFEZREL.

HRERES KL, HRGEERATWERC N FREERKETEMRPIHITIRER
FEELHBSAEEAIIRAMNGXE., BAREERERHARCEFEANIABASEH
EREREEBERETHEREAMERECERE LBSWAR. FERXNER T
RN, AR LRSS RUFES MR, FHN R REERIEY NS RE AT A Mg
FRBTARTFEAMSEAERETRYETY, MEANEETH AR FECSHENE &7
i 5 @EEH R R RATTHRIT A AR FRASEARERETEEZE KN YEL
FRUETH A, ARERNERET, EMNESRAE L6 E R ot R £
A X FERRNIERESRERAEML, BREET kR JERERIE. T H a7
B TRENERIESEANFHHTFREABENS, B0 T RERFHEENELE
FEAEEGEERNEENS:BES TR TRORR, FERE M ALY
Y2 SRR AHGEBTB B2h . BF R A HLAE LA YE# R R B A< ST Y ST UL D A R AR R ~F
HEARUEELKBERFEERNL. 2XNGREEARHE NBREBEHAT, IRRAER
FIELANF AN RBREF VLR A N - 4 -HER- L -HEMEN 4R IESERE R
BEHWETERETHER TS FESITERMERER, BHTEAKECHBEHRS
ARG IR X R, I8 NPP B KR E T 84 NPP 43 F3U4 JLA NPP 4 FHIER S
&, IEARETHEARRFHE. IREVEEEREZFHAR, ERBETHR/PZEH
FE A B AR R » 75 B AR AN P AT A B L AME R TR E R — R AR A KRBT, R
MERBETESEKSEE LBSERLAAR, RAELKEEGEHROELE.

2 NPP o F4ME EkEMH

FEYVFERAEEESE N -4 -HEX-(LD-HEE NPP RS FRITHRIHFZ—,
ERAMMAHD FEHSREEH, mE 1 iR, NPP BEM R R, ZREHFHR P2, &M
3} a=0. 5260 nm,b=1. 4906 nm,c=0. 7183 nm,B=105. 217°. HFEH S FHEIAT 5F%
BREFMHAIERS FRHEABMNESETARMER. FHELS FRIBRESBEEH K2
(B 9 32 /5 28 58. 6°, 8 TR RALE 54. 74°, H T NPP EE R B ER B %
N, & dy=d.u=84pm/V,
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4.1 NPP REth&ERET

NPP & &KL AR, S0k SRR YLIB R A K EH L NPP R YLEH Pl &
M TFHRE S TFIHBESHRS FPREARNERMTHEL SR IR, tr] LB R
BRSFERS FREAR ERNBERFTE —HEE LR EENFF —&, BN~ NPP &
TFHRESTTLUMSE— NPP 4 FHMEMNHNEERER, mE 4G). (bR, FHik, U
WHBERFREERETRE— NPP B0 7, RERHH P H=4-NPP 4 FHRH B
BF AR TH NPP o FHAESMHEAR S BER, ERETHKR/NG g dn &k E4E
KWK E B ESENERGE R, YERETH RS THEXD RRREE.
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Fig.4 Structural forms of growth units

4.2 £REXARBEITELRS

BRPEKETESESE LESEX IR TFL FHEABNBEB T MULS TR FH
ZEIBLE X F NPP @B T X REBHRBLUSN REX RS FHEARM L THAEEHS
B, EREEEFHAEKETASRS XRANEKETESAFERIERIBN%
., XX RITH NPP FHEHT 508 NPP 43 FZ R &4 B LLE &R RN .
4.2.1 AkFExEl010] M ELES

B 5 & NPP &&=t NPP 4>T76 fh i S 49 45 i 7 2 5 76 (010) J7 1) LA S 828U, A 5
AUES, REMREM S ZKBES , RN ET MR RS T, AERENN AT R
BESE. B TAKECEABRASS, BN ERTEKERRESEH L, AREEKE
XRmRES; B To10]hERFTMA, HERKRELHFEOIIFMES HEREKKE
D10 MMEEREBRLINE  RESTHERETTHRBEEEE AR, EREXER,
XERENEAHERECERME BT, RMELREKIEF, REEKEHEEE
U, BEER KR, AESERUEEMB G . T ARE O IOEEETELE, & KRR
BEERK.
4.2.2 HERETEA0D, 00D, O1DHE MBS

X FEAN NPP 4 F, F XM EATHHERHER — N RAEBRFIFENEHET, ERAL
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Fig.5 Distributing orientation of structural units Fig. 6 Structural units projected on (010) face
along [010] direction in NPP crystal

FHIEHRY—N, AR EF I AN ERETHZARE RGBS, SN/ TN
(010], XA KETHESROEE101TFFUAEFBERHS, NE 6 AfUEHEX—H,
ENZEFEEEEN  HEREMNZAEFESBNER AU QIDEEARER, —REAB
Tl T FZEEZERER, EMRAL SBEEQODE S FHRE T F OOV, YAEKET
10 F EELER, RUEA LTS EZE LS, mE 6 . AKETHBERBN#E
BEHHE— %W, RESFZEFERKA BEER L LEREE, B0 E A KERER
#, A wglo10], (101 ] MR RBEFERALRFE A KERBE . FUE—CEBENE
B, MYFOIDENEK, AFERECHESZERZ A RETHEREZED L BE, ©EH#
TREAERERZR, YAEKETTH LS FARR, ZE[010]F mEREH K, BLo10]Hm
B4R, BEROCIDEZHSE /N EER LERNEN EEEE.
4.3 E£RETHBSER/RBRELE K LI

ERETERFIMTREBEAR, TUAAERKSSRHEDS R LB KB, L NPP &
A QoD EM O EM EM MR . £KFELAEL010]7 [ LA & BE#, KB (0D E
£ R A E TR GEM, mE 5 FiR. EEERLRE T B (101) #2 e 45t
FTAEE , 0 Bt BT F BEGE M 0. 88mA , FTFEE BN 4. 6 X 5. 3 nm,RFEEHER 19 mV, K3
ERGENERESHRERECEZA LHESRMATE 3 WA 7@ R, ZEBFHE
WAREW L ERFERMILITIHY NPP 53 FF 55— NPP T2 (M E B A 45 51 s T HaX 8648
BRMGRTUBRET LB, KA RE 2 SEER M. BRETIEOODHEAR
EILE 6. NEMEHWE, BTz MEFHFNLEES . X— SN 00D EE AFM £ 7 LAE
B, B 7(b)ROODEE AFM &, il Beat 57 A BRE B K 0. 94 mA, F#ERN 4.5X
5.7 nm,fR¥EEEN 8 mV;AFM R A B 7 Bt 431 2 (8] 2 81 0 49 P47 e 1 7 M AR HEF

X NPP & (10D E (0D EHRELE WM AFM IR A K ECES I EE LE
ERBRYMN, RIOITUBGEEERKYERMHE G REBENE—, BT REHERTHY
W5, FE— IR T X b i A LAY AR
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Fig. 7 Surface structures of NPP crystal on (101) and (001) under AFM
(a) the tunneling current 0. 88mA ,the bias voltage 19 mV ,the scanning area 4. 6 nmX 5. 3 nm,

(b) the tunneling current 0. 88 mA ,the bias voltage 8 mV,the scanning area 4.5 nmX5.7 nm
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(1) SRR HLG ke NPP g 5 b 554 F 2 K 2E T8 M4 AT LA 3 ek e B SEAR AL
HERAFLE

() ERETESIEER LRSS, —FERRTF RERE, B —FERRTLROREY
6], (7 B R 3 4 T2 ST B 81 24,

(3) Eh ki 5 BT 40 15 A K 2 TT 45 0 5 448 50 1 3% , 7E S ] 9 98 ) R 7 ] — ¥ 0 o T
MR R I, A K B TER G M KN R, NPP 70 P9 ER P M o BT B 7E DL B 4 IR AR 1 3
PR B8 X R 0 A K M ST £ L 1A R B & B R BB 4 T (0 T B NPP 42 F 22 ]
HREAR MR BEH S BSR R AR E T, AR KETER AL TR LS EER
7, E TR T ST 5100 SR (BR, — B , X T e Sk , B IEAR B 77 10 A b, 530
4, T SRR A K B TR BB O,

(4 BEBEH B IR, K BEE L& KRR R, T LIER S SR
WA S RN R E R ETEN U R E R ETERK S EE LW E Y
55 R RE LR T TRAILEEE A K ST, B AV TR £ KU B
EE®E X, P.Hartman %538 ! ) PBC Hib xR ¥ & A K THEA B H — 2 MHEE"S , PBC
TEIRHE T S P LS R AT M A K A L B AR — 2 M P T R A R
R EMBRAESEEARE A KERERZ BRETRAIE. W NPP Sk B T4 K%L
MEMBRRBRIE S AL KR ERA S, AR 0E S TR T AN S A K S0 %
BE A 6 B TT A S M T R T 2 (6] 41 2 SR 50 192 3 R TP 9 Ak K WL, B R 7
P A A 46 T S L TR SRR M WL IR NPP B 4 K B TEAMT UL R A K BT 5 T
BLHRS RIFHERT SRS ERE KERE ROERR, &4 RIERESH BT, KL
HERAENBEN S EAEREBR THERENE —, WERINEMEAR T 8T REFILE
B A K ST BT LB

BT ER AL R B ] A 1 R TE R ST 2R 4 B R R L T R A T 0 A e B A
AMERE RS EE LB % T L R R S H T A 9L R 7E R 4 75 o SR 8 A
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