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S, S, D,
RB3LYP TD-B3LYP UB3LYP
K (A)
C1-C2 1.41191 1.41873 1.43964
C2-C3 1.39612 1.43560 1.37588
C3-C4 1.39018 1.40488 1.41206
C4-C5 1.39011 1.40485 1.41210
C5-Co6 1.39617 1.43567 1.37589
C6-Cl1 1.41187 1.41877 1.43950
C1-NH, 1.38654 1.38857 1.34448
CIN-H12 1.00463 1.00954 1.01408
CIN-H13 1.00463 1.00952 1.01404
C4-F 1.39830 1.39142 1.35863
C2-H7 1.08593 1.08425 1.08450
C3-H8 1.08343 1.08038 1.08272
C5-H9 1.08343 1.08038 1.08272
C6-H10 1.08593 1.08426 1.08451
C-HCRIR), Fy 1.08468 1.08232 1.08361
()

/C6C1C2 118.5 123.8 112.0
/C1C2C3 120.8 118.1 119.8
/C2C3C4 119.1 117.0 118.6
/. C3C4C5 121.7 125.9 123.1
£/ C4C5C6 119.1 117.0 118.6
/£ C5C6C1 120.8 118.1 119.8
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IR DI, H45 5 Wilson briflik Xt i 545 219 36 ANl R sh IR 01 T T TR s bR

F2 A-FASFIES S, D SHEERIIARME (cm ™) FfEIEIRENEXFRIZ

S, S, D, PRBBLA R

RB3LYP TD-B3LYP UB3LYP (Wilson FRiHIE) IRAAE R OHES

1 155 130 134 165" v (C-C)

2 325 333 344 9 B (C-H)

3 337 462 791 N-H bending
4 342 224 557 N-H bending
5 371 301 322 100! vy (C-H)

6 433 419 437 8b' v (C-C)

7 438 38 394 16a' y (C-C)

8 469 452 464 6a' B (C-C-C)
9 521 532 516 17b' vy (C-H)

10 669 586 639 6b' B (C-C-C)
11 713 672 718 4 y (C-C-C)
12 761 749 770 194' v (C-C)

13 829 504 823 10a' y (C-H)

14 851 661 882 11' y (C-H)

15 867 858 850 1 v (C-C)

16 955 483 1005 5! v (C-H)

17 965 588 1016 174 v (C-H)

18 1045 1021 1015 20a’ v (C-H)

19 1060 1009 1060 N-H bending
20 1167 1113 1186 18! B (C-H)

21 1208 1161 1218 8a' v (C-C)

22 1261 1230 1320 13' v (C-H)

23 1353 1291 1431 12! B (C-C-C)
24 1360 1319 1352 3! B (C-H)

25 1383 1387 1423 15' B (C-H)

26 1489 1420 1507 196! v (C-C)
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27 1575 1503 1559 184' B (C-H)

28 1651 1489 1540 14! v (C-C)

29 1680 1531 1668 94! B (C-H)

30 1707 1695 1732 N-H bending
31 3196 3211 3231 7b' v (C-H)

32 3197 3216 3232 2! v (C-H)

33 3238 3264 3261 200" v (C-H)

34 3239 3270 3262 7a! v (C-H)

35 3647 3595 3551 N-H stretching
36 3774 3728 3667 N-H stretching
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YR, fDUL,,TI“%: 52 ARG 134em™ 322em™ .394em™ . 516em™ . 718cm™ .823em™ .882em™ . 1005¢m™ Al
1016em™ (Y R 1 4iR 311, 439 7E S, S, Al D S BRI N 166", 10b' 164’ 176" 4" 10a' (11" 5" Fl 17a’ i 15 4% 2

i,
9

9
—
(¢) PrBhE 106"
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4 CIRF5 T35 C IR BIPRBI T 1A S 4K 170" 2 A C—H 25 il 4R 305 455X 106 R T A C—H 25 i



Lo bt F A- RIS FREBE AR BT 5 F L MA 8RS 00 TR 37

P ol , AR 4 HUR T 5472138845 HUER - B4R 3l 77 il A B A 112 1w A0 R AH ) C-H 25 il iR 2y, 30
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£ C A E AL C I R ARIR 3, IF 5 C-H M 3R 2 J7 ) A i s X 176! J2 1 A0 9 C-H 25 i 42 2, C2-H7 #l
C5-H9 MR sh J7 1 A1), C3-H8 F1 C6—-H 10 (41 3h 7 [H) A1 [H]

4=F A 53 FFE A IR B 7 T N AR 340 R 25 4R 20 R0 A 206 I 28, HG o B8 i 76 T PN A9 251 il 4R sl s =X
HH IR, HF S BRE R (F2), 1S4, I B4 % H 4 325em™  469cm™ , 669cm ™, 1167cm™
1353cm™, 1360cm™ , 1383cm™ . 1575em™ Hl 1680cm™ A9 ] & & 301 , 7F S, &% , 715515 2 B9 40 2 (B0 333em™ |
452cm™ . 586¢m™ \1113em™  1291em™ \1319em™  1387cm™ . 1503em™ F1 153 Lem™ (Y AT IESR 3, 16 D, 25, HHEAS F)
ARG N 344em™ (464cm™ .639em ™ 1186em™ 143 1em ™ 1352em™ . 1423em ™, 1559em™ 1 1668 em ™ Fl i 14
Bl A NTE Sy S, F D SRR 9b' (6a' (66" 186, 12".3" 15" 18a' Fll 9a' VS HR AN AR L , ik LR S AR 4y 1
WA PRl o AR BT e~ T N AR 46 ik o 368 128, A5 v bR (36 2) o 78 S, 245, THEAR 2 A5 % (E
433em™ . 761em™ . 867cm ™, 1045em™ . 1208cm™ . 1261em ™, 1489em™ . 1651em™ . 3196em™ . 3197¢m™ . 3238cm™
F13239em™ () RIS IR 20 , 76 S, &, 1515 2 A9 05 22 (H - 419em™ . 749em™ |, 858em™ , 1021em ™, 1161em™ |
1230cm™ . 1420em™ . 1489¢m™ 321 1em™ .3216em™ . 3264cem™ F1 3270em™ 1 IR SN , 76 D, A, HHEAS B 0%
i A 437cm™, 770cm™ ., 850cm™, 1015¢m™, 1218c¢m™ ., 1320cm™ ., 1507cm™ . 1540cm™, 3231em™ ., 3232¢m™
3261cm™ F13262em™ () T i IR 3l , 43 BIAE S, S, Bl D, S8 FR IR 86" . 194"\ 1'.20a" . 8a' 13", 19b' 14", 7b" 2",
20b' Fi1 7a' TATEIR B, 3 Se iR Sl AR =34k 1 Y AP 4 Bk 3

(d) e 15! (e) #RBNHEA 184! (f) rBh B 9a'
E5 4-FAZFEARSH 5 C-HIRZNE XM 6 S BUHRFHEX
0 PP Sk R4 I ROIR S RS O

502 4-FA > TN IR 3 5 C-H ARSI /Y 6 SRR S, P b i Sk s 25 I 1 iR s (34 2%
o B 9b T N Y C-F 25 i RS FT C-N 25 i PR 3 5 B2 186" 2 I N 19 C—H 2 il 4R 3l , 26 A7 RSl AN XK 5
B3 2 T A C—H A [RI A 25 i R 3l , 8P _E B HUSET- 2 M B sl i AR 3l s A 1512 1 9 19 C-H 25 4
gy, [R]FRF BE 1 P A C—C AR 4 PR 3l 5 1K 18a JE 1T N B9 C-H AR 3l , 72 A7 IR a0 k5 B3 9 S22 T P Y C-H
IR S, ARER B2 AT 28 1 C-HARSh I I A R, B ARSI FR
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Kl 6 )& 4-FA S Fi RS SR B4 1 C-CHR A1 6 ML AIR sh 8, [ i ik Rom &5 TR 1Y
PRENMIE R it B 6a' Fl 6" #4218 P 1) C-C—C 25 jh FR 8 , DX 178 T3 3l (4 % R AN [] 5 482X 1 2 1 9 1Y)
C-C Mgt sl , R IR IR ), 2E PR shad B b AR 2 e A= 9k s 5 13 S T N 1) C—-H 4 PR 2, 11 Bl
C-C A MR 2 X 1202 T N Y C-C-C B R 20 s X T SR TN 1) C-H i 44z 30, £ Rl C-C-C & 4k 20 .

(a) JRENEEX 6a' (c) PrRafi 1

(d) B 13! (e) PREHHLA 12" (f) JeAA Ta'
E6 4-FASTFEMRSHE5HERELRLEC-CRIMAM 6 M AAIRH K
0 P SRR A I T RS R RS O i

4-FA TR AHBURIENH, FiY 6 MR sh. 768,809 337cm™ .S, 251 462em™ A1 D, 2510 791em™ ; S, 25
B9 342em™ S, &1 224em™ Fl D A1 557 em™ B9HR Sl 45 R 43 51 B bR 1H A NH, B 3% N—H (5 1 41 5] A0 s A]
T PRSN . 7E S, A 1060cm™ .S, Z5 ) 1009em™ Fll D, 759 1060em™ 3 S, 2 H9 1707¢m™ .S, Z5H9 1695em™ F1 D, 2
B 1732cm™ B 9% Sl 8 23R 4% B A NHL B 2 B N-H 5 1 9 S A AR AR 25 i PR 3l . 76 S, 2510 3647cem ™\ S,
2519 3595em™ F1 D, 25 3551em™ 5 S, A5 1Y 3774em™ .S, 25 Y 3728cm™ I D, 25 1Y 3667em™ IR SR bR iR A
NH, G EE 1 N-H i P [R)AE AR AR 4 4 3

AT P AR X AR IR ZE SR T LU B, 76 S S, I R L B L 4-FA 20 T 110 9 FpoF- i s ph i sl b,
5 P A0 25 IR gl AR O B AR A AR AN K, R IR 5L 164" 10a' 5" F1 170" X 1 450 3R (2B L K
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Comparison Analysis on the Coupling Coordination Degree of Ancient Village
Protection and Tourism Economy
—Take Xidi and Hongcun, Yi County, Huangshan City, Anhui Province as Examples
MA Li-juan
(School of History Culture and Tourism , Fuyang Normal University , Fuyang , Anhui 236041, China)

Abstract: Traditional villages are rich in economic value, social value and cultural value. The coupling de-
gree model and linear weighting method are used to construct the evaluation model of tourism economy and ancient
village protection, and the index weights of the complex system are determined by entropy weighting method. The
economic development level of Hongcun is higher than that in Xidi. The protection level of ancient villages is devel-
oping towards an increasing trend, and it is generally higher in Xidi than that in Hongcun. The coordination level of
the coupling coordination degree of tourism economy and protection in Xidi increased from the serious disharmony
level to the intermediate coordination level. The coordination degree of tourism economy and protection in Hongcun
has risen from the serious imbalance level to the primary coordination level , and the overall coupling coordination
degree is not high.

Keywords: Tourism economy ; Ancient village protection ; Coupling coordination degree

(E4%397)

[21] M. JLFE/INVY TR ES RE & CHNH, 5 OH 2 b HLBRAY B AFFE (D ). 7622 . B VG Il K 2%, 2008.

(22] FH#, B, FIEWE, 5 . e 1 i 34 Ao 2 BRI B T BAT 98 [ ] BV IS K 28244 (AR BH2# 0 L 2009,37(02)
60-63,67.

[23] HUANG W C,YEH W L, TZENG W B. Vibronic and Cation Spectroscopy of m—Chloroaniline [J]. Journal of Molecular Spectroscopy ,
2011,(269) :248-253.

Study on the Changes of Molecular Structure and Harmonic Vibration
of 4—-Fluoraniline Molecules During Excitation and Ionization
MA Hong-xuan,ZHANG Min,QIN Chen*
(Xinjiang Key Laboratory for Luminescence Minerals and Optical Functional Materials ,School of Physics and
Electronic Engineering, Xinjiang Normal University , Urumgqi , Xinjiang ,830054 , China)

Abstract: The excitation energy, ionization energy, geometrical structure and simple harmonic vibration
of 4—fluoraniline (4-FA) molecules during excitation and ionization were studied by density functional theory
B3LYP/6-31G method. The first electron excitation energy and adiabatic ionization energy of 4-—FA molecules were
calculated to be 34804 cm™ and 59635 cm™', separately. The changes of bond length and bond angle during excita-
tion and ionization, indicates that the electron cloud distribution on the benzene ring is changed due to the elec-
tron absorption effect of F and the electron repulsion effect of NH,, and the benzene ring expands during excitation,
and the change of bond length during excitation and ionization has a certain symmetry with C1 and C4 axis.
The variation of vibration frequency values corresponding to the same harmonic vibration mode during excita-
tion and ionization indicates that the out—of—plane harmonic vibration is more affected than the in—plane bending and
in—plane stretching vibration during excitation or ionization.

Keywords : 4-Fluoroaniline ; Excited state ; lonic state ; Molecular structure ; Simple harmonic vibration



