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ABSTRACT

Atomic coherence effect has been one continuous attention in the
research between light and atoms. EIT is an important atomic coherence
effect,which has been received very mature research so far, and has become
an important technical means. EIT effect is achieved with a bunch of strong
traveling wave field and a bunch of weak probe field, and in the two-photon
resonance condition, atom media exhibit transparency effect to the probe
field. When we use the standing wave field instead of the traveling wave field,
dark state between the ground states becomes bright state, which cause the
medium to the effect of the probe field from transparent becomes strong
absorption. This strong absorption is called EIA. Currently there are three
main explanations about atomic coherence effect under the standing wave
driving: Electromagnetically induced grating, Four wave mixing theory and
Electromagnetic induction photonic bandgap. Absorption characteristics, the
refractive index and the dispersion of atom medium modulating by standing
wave field, which has the characteristics of spatial distribution, can exhibits
the characteristics of the spatial modulation and a a high degree of regulation.
So the research of atomic coherence effects modulated by standing wave
field hasavery large research value.

The dissertation firstly gives a brief introduction of the physica nature,
development process, research status about several atomic coherence effects,
such as: CPT, EIT, EIA, €, a. We know that in the study of atomic coherence
effects, the optical thickness is a very important parameter. Its accuracy is
related to the accuracy of the experiment. So we propose a calculation
method of the optical thickness based on the Beer’s Law, and measured the
atomic absorption characteristics. The experimenta results agree well with
theoretical simulations. This can help us to do more precise study of



coherence effects in experiments. In the research of atomic coherence effects
in the standing wave modulation, hot atom system is relatively easy to build
than cold atoms system. However, due to the presence of therma motion, the
Doppler Effects affect the building of atomic energy band structure, so we
consider to place the atom in a "limited" space to improve the doppler
background. First, we give the corresponding theoretical model, simulated
the relationship between the periodic absorption and the atomic coherence
effect at different doppler backgrounds. Then, we experimentally analysis the
doppler width of the probe field, and the absorption characteristics in a small
atomic room space and conventional room space, respectively,which
Correspond the theoretical simulations well. It is show that when the atom is
palced in a small room space, the effect of EIA becomes weak and the effect
of EIT becomes stron,especialy the transparency. This corresponds to the
medium can get better periodicity characteristic of the absorption modulator,
and is helpful for us to improve energy band structure in hot atom systems.

Key words. Atomic coherence; Optical thickness;, Small room space;
Doppler background; Periodic absorption modulation
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T T T T T T T T T
-B0 -40 0 40 ]
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B 1.5 REBFHHHET, CHEFFRME 038 RF 6 F EH.

1999 4F, Akulshin /NHFESEES FULERE] EIA LG, Hodid oA [F SLie S 400t
ROE BT, W 150 AATTA ITE S R R H G B ) S T R N
V, =-¢/230001, XTI T 1E BB SR R E G A A . Akulshin 25 A TE
Cs JE 75 25 H A ik b ' 1) 3 33 1 74 31)-0.00028¢;  7E ¥4 HlJE 11, Kang Hoonsoo %5 A\
ERERNATL Y BE R 4544, 453153 711 9-0.0004c 1 0.0003c (1 ek f 45414

B HATAHL BEIT BRI S Z N, EIA IEES AW K RERTTH,
RILH T HRKHIETEMNE . BIA BRF COBTE BRI L7 i il A JE o 2
MIPERT, TEIRS, R 2 AR RN At FE R4 153 it 7 SE B A 77 1
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1.2.5 FREBEIE SR

TERRI 7 5 R T A BAE R R, BATTH SR & 3 T NS T/ B B 30 35K
RE BN F RS, TREF A AT AT R 5 3 I P Il A ] PR A3 o
IXFN IR FR ISR, ARG RS IR TR R AR T
RV SIE, BA @ AT 5 IR A MR LB, T DUSEBERE e iE S IE R S
7 IR TR A

2011 4F, In-Ho Bae /N SEJAE F I HURES 5 IR ORI W IEAT T VRANIFF 52
R TRIABI =R B ARG+, ®BFEREGCN YR 1 D12k5S,,(F =2) ® 5R,(F¢=2),
R SRR NS RS & 3 T B, S 1 IR (i R i 4

S N 0mw (EIT) AN oEm
E M.B mw ’.fg _———-___/{\\_f———g'ﬁ MHz
= a5 MW 2 - 5 MHz
£ —22mW S NS 75MHz
g - 3.0mw % \\\ / 10 MHz
- E \
: LI
=

10 5 0 5 10 10 6 0 5 10
Frequency { MHz ) Frequency (MHz)
(a) (b)

B 1.6 3EEABEERT, WAMKT LG ES LR, £2AQ@IFELER, HA()NER
Kdiko KIRPT R AT @48 % T F R 3w, J& wARE P Fd Omw 7R B 35 4 2] 3mw,

ME 1.6 ATAT LB BIGIN G MG, WREEHESEW (BT AR F TR
e CEIA), AW KJE A IThR, EIT BLGUBORA I &, 1M EIA Bk
FREHE . [ 1.6(b) 2 BRI A5 5, 5 SE0AT 3 1045 A — 5. 1/ NIRRT X R E
SRk R AT TN, W 1.7, IEHGECR R R RS A 0.004e, X
T DU B 1B B -0.002c.

12



1.0k Fuwerufcnuanmupaaﬁhx{Lt (a)
- - —— Reference o Y
= r 3.0 mw ;
'%; Bl 0 mw (EIT)
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N
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-1.0 -0.5 0.0 0.5 1.0
Time (s )

B 1.7 Sl AT, sk A kR AR, ANOT LA BER L @ 0.004C % A
-0.002c.

B LA, G RXR SRR ) AR T 1F A ORI OOk, JE AR, 191
an, FERERIZ I A RN IR OCR SR BT, AR e, XA it

AT FEBATI LUR 2 A ARG DA E R . AR ERITS AR =5
AN 4

1.3 AEXERAE

AT AR T AL T BN R o (A TS T A BPREE. i
S S T

S RATEANGT U IR TR0, MR, s S
V. R SRR

58RI TS G R (7 TR, E /R
SR B AR (0 TS50 P R OB R I, BRBETR I
i LA ORI THEIE, 365 SO BILE R 0, XA SHUR I F 10562
FREHET T A
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=R RN LBy, RTINS B AR T N EEAT 1
Fo B RIMIVEAN AT 1 REROR SN AH TR =R filre, AEX BN T,
T2 RN, SFAFHRE A I AR A T IR A, mT BAE D
2 W RN SR TR R S SR . DRI FRATT B AL TR N = A ]
HHEIREZEN, R 2 E 8, FEOR s BRI E ST 7SRt 5
BRI RUIESNE TR T, HEIA BNV, EIT BRiX —REn BT
15 AT SRAG A 1 A PE R SOR ], X R T O R R E T RO T R AR
M.
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BT MRTFARAEFAFEERSLILNE SHEREN

2.1 3|5

NS RTINS, e BRR - NEENSH, ERMN TSR
IR FHREIE . SEAEE I A O R A S B O B LR B2 e 22 )R, AN R A 1
JCAE[F — S B OG22 B A . ATTERTTER I, 02 B AR ot
SR — A EES AR, B WY, SR, R, T
BEASEUISAEIZ N o KA 1657 )5 B RO AR R IR R TR A R L
FE R G R B S £ AR R A B s < A U F /e
M2 SR BEUR LA A — AV 0 E A AMTTRFSEIGE S BRI 1 R SR RIRLA ,
RAEHEENECEA TRZFEOTE, e, EENE, BotHE, 2R
T S PP e

FE T TR FE S R, XS A AR M S HCE SRR = . s
JEEEAE N — AR BE W YR, RSP REET A &+ A E
FREBERY, Bt 54T R/RGUEH LB KT 100, B4 TAEHRIRER
ATBURKE 1009617 o ik e, BEAR kb o8 I AL 3, AR
BEMZURTF 6014, WEAMERE T RGiHR, 6 A A BRI AR . tetn, 2011
., JX Zhang S NAE MU BERMIIRE S, Rt Rl T =R =, 22 BT
25 1, DU IRAR S 5 R AT LS T 31 400k ED, Kt R s sk 5 b 5 R T
FEAFHBIREEBOR, AT R B T A B IR Z N, IRk
RIS, ENEERGE, DUBRIL, SOLTIRR, b A%,

FOIRVE N IR A O G ISR RS, ERE FERARR 2T, 585 5006
ﬁ(%% Wik, [k, gy, BETEESE) BUAE RIS AT BU BLRVE R IE . i

BRI E, B CRER T BB, AEAFEST KR AR . A BRI )R
FESIRBEGIOR, Je 5 BAE R EGBOR, IESCRERuli N, —BEOLT, R
W5 R IR EMEAF R, AT AT AN &G S 2 i LU 2R vk I e RE A5 21 AR
GBI (B, FEAREFTAIEI TR B AR, NN
59 HR TR E IR R e, 8l R TV KOG SRR B AR AL, X R
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EHRANE, HHRIENCE ARG IR EERT. B4h, oo, JRRES,
M, PLRARAR SRS G 2 5 B I R A R, s % 2 il E C e A
RE R NI R, RE MM ET k. AEp, AT RN EEEAR
JEIR AR IR OG5 R TAERIBO IGO0, et )5 7 D1 £k, RIERITRERAGE 71275
Zeeman - RE R AEAG AN ES L iR~ How 5, i ) DAS 26 R 1= E IR
WS 2R K, JE AU B A R A T 2 5 S A6 4 RO S AT Tl T LA 21 BT 5 e

PR

5

2.2 BRI
BATH — AR B F TR, RSN L, FR AT A IR e 4
RN D, b 55 T1E G AE 15 0 AT DU LR R 3R 1
| (D,L)=1(D,0)expgt (D)g=1(D,0)expg a (D) Ly (2.1)
XH, 1(D,0) Aeimt NI TIRERTIINSOEIHR, 1(D,L) Fomlid 7R E R
RS, a (D) &MU ASL, t(D)REIHEL.
it (D)=a (D)L AT LAKAIE, Wik & 4ia (D) 5624 R Lt (D) A4 BELE M4 G
R, RAVER 2 3M0ICR B s,
(D):3| 2 N,- N, 2
2p 1+4(D/G)

(2.2)

Hob | BRI, CREMRSIIEANEKIRE, N=N,+N, A%
TR TR, N AN, P S AR R 5 R T30

MEDRAMERALEL, 55 T REMOCZEITR (W) K 7 Tk 5
AR A R TR N, AN, o B, JT156 A28 T A s AT i, & K
Ot 5 R 28— B TR LA FE A M
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B, = - ivzv('%ab - M) - Gy

r%ba :iD'%ba"'iVEV(r b~ T aa) ” %;'%ba’
W G (2.3)
r%ba = - iDr, - iz(r o~ T aa) - E'%ab’

By =1 VEV('%ab - ) + Gy,

o, |a) A |b) 4h AR R SRR . o P, AR T AT
SRR AI L,  #, F b, RIS AELUE M T, WRIEHR S,
AR AR S D=w - Wy o BT RARATIE R, ORS00 M D S 2
GEE, TTAH THE N A SE 25 G2 38

Sk EREAI AL, o FE L Rl BB R AS, (R iE
o, RATATELE .3 b AR TONE, kiS5

0 2 G
bb 2 2 bb
G 1+4D° /G
(2.9
0 _ W ora-

e 4y
a G 1+4D% | G bb

H TR TRz s), EahE 51 R R FAX 6 Rk A2, 238 8%%
AT AR SISy D+ kv, (24— EE R
W Mo Moo

— aa
r&bb -

G 1+4(D+kv) /G

Gy (2.5)

aa

k= > +
1+4(D+kv)" /G

aa

W r-r
5 b T (2.6)

Horb k N E, vRIRTRIZ 3T . (2.5)2 R (2.6) 2047 W #8 FHAH [F) (1 = 1004 1R
AT BRI B R G SIS A T, » R T e i S 20 E
RE A AT i BRI G AN N BE AT J Bt b s 58 IR th T S2 s A o S B L fg
A e ) 9D AN REAS AT LRI N feJE IR H T E AR S T 20 B RE
AT i R I A e A TR R

X AN BRI CRE AR G BA TR LU A Vs 5 RS Bk e 1, 2
MG 2R E, ERAEKPREI T, RADAFABEMN RERG, K mE
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T RARBAEAET I HATRATUL Cs 57401, B 21 (&) 4H ™ CsD1 kK fE I
R aE I . IR IRATAT LG B, D1 2R354 6°S), REG RGN 7> 248 F=3 Fll F=4 />
BEZ; WA 67 P, MEFE AN 4r 24 N F&3 R F&4 , FEANRE S AN R Zeeman T-AEZ%
S Zeeman TREHAN 32, mp A me 4 AARGREESHER S W E T4 FiIFRRAE T,
BEESHRESZERKITA =FE 0L p BRIT, s "BRITM s ~BRIT, A5 il xs B 1)
POEEEAN: m« mb=m., m « mf=m +1&km « mt=m -1, K (b) %
OB RIRTT R AR AR (QAD BIFRIM B, ASTRDGIRIRANE], %8 R IE
& B AA]

— — — —— — — — I
o, -3 1 ] 1
(1)

£ T
£
. :r T wit

62 W
r o

2.1 (a)™Cs Dl &ALBLME; (b)BFiushs Kbkt %7,

W1 BT o BT 3R RIE AR R BRI L E W AT S T, & D BRIEEIE kT
HAT AR e — MR RE AR SE, 2t ST RN ARG I LA
e T R EE R 20, R, Sedgid i JE 5 s B R R -
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a(D):3|_2F¢f’F+l " Nem = Nl

2 27
2 refim-r 1+ 4(D¢G)

ERFL N, BN ATREFIFAG T, HASHBRA 1% Zeoman T4
90 b (R T AR, IR EL L.

Fe&F+1 me=F
o me

a a Ne o + N8 =N, q=0,%1. (2.8)

q = 0,157 A% ROGHMRHR 9 p ik, s ImIRFls ~ k.
BFHEFRATAT LA BRI R ECE 7 S NVEANERIE, FRAME B SCHR[60], 15215 it
gﬁﬂg%ﬂi%

s1 f P Q.
v, (V)N L 2.9
9d ) FQF—lmFE}—FRF'W 1+4((D¢+kv)/G) @9

fo (V) =—=—e &@ (2.10)

u=2k;T/m (2.11)

ooty B Qe 2F AR FHL T 4 TR IR AS 1% Zeeman T-HEZLINIER .
fo (V) 72 Maxwell TR %L, u AR T8 sl i bR %

FREBDE S IR EAF N R T s sh, A R R SR 38 ' O P
PR TRIANE], - 5064 F AR BE AR SIS DU AR AN, S B o AT 195 28 (0 328 S i e
KRB G TP UL BRATTRZ S SN — MU e H (t) S sk
RIS DL, SCHR[60] 45t 17 i1 5 i Bl iy 2a 19 06 SR B IR 10 1 L3 93413 0 «

H(t):%§1+§(1+m2)e'“zerfi (h)g (2.13)

XH, h=2a/(ut).

456 (2.9)F1(2.13)FRA T o] DAL H e id e B V3 2 JE 1P RS R 4L

a(D)=ga (DtH (t)dt (2.14)

(LIRS IRES
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t (D)=a (D)L (2.15)

gi b, Wil Ags DG B RR RIS R AEIX— /N, JAT 24 A2 B e
AR, BARR TR R AR I AR . AT 4 AR SR IR E R A Sk
B IE 5B E X H .

2.3 SEINE B R KRR F RS 5 R IRt

X ERATAELLS EXadd — a5 7 R 40E FIRICRFE TR, B4R
SIGRE, WK 2.2 B, B HBEOGEZ — AN e o s - SR E0LEE (ECDL), B A
AIRRGE, FLRIE, ATIIERRE A, EE NI 5 OB 75 22 R4 5T N R
PEo PR M2 FifmdiR o AR B PBS U4 G AT LLA SRR TR Th R AV RR, 510
AR, X BRIP4y 2 — 3 E =i PBS J5 2wkt (p )
AN IR (s %) MATMIRG (s ). HEmNS—H i, 55
FRATE R B2 L ke, AN G2 —s G, S5EFIETERRSEL )

eIt PR BRI Cs R IR EKIE N 7.5cm, PIANE S & DA O, BN
TSI RYERRE. S4h, H)5 IR E T LT A 28, 5 IRAT7E A [F S 4
ZMF NI4T 30T, ECDL HUS AR SE Cs T D14k F=3® Fe&3 4 i, H
12 1mm FIEBE4 L Cs JE PR E e BRI PRI, FATA R B A Rt mT LA1S 20 B
TR IESG L.

Nher 0 e

ECDL [ O

= |

Crm el Fly

P s |
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B E MR IR E O R K SN R SR A

M2.2 SBEEREE. CMIMEF F LS (ECDL) 4t k2 1 3 A L 4 (fiber),
WA B A L(NS2, N/4, PBS)M RiRAwlhikitiT4eH], B 5 Cs RT A8 LAF MG 4AEM B (PD)
B

2.4 BILHIASLINLE

FERTIHEAI A P IRAVEITE, ARR, AFERE L EOERAE, X655
EARE R A RN, NG ZEE S ', EiRmh BATE e NN e
FNLA2 W, 0 T A FRREE T B i L AT B e . AR5 [ e i, 78 T=50°
TROLT, BERANSHOEDRGEAFRIE S L. &R e 2 8GO0 RAT#E
BRIy — 452 o Mls " JEPIARER R Xt s - eI Sifs “4H
PR

f - jmgf;' N
UM EALL

Fm 0 S0 IS fW 0 51000
afZx (WHz) A2y (WHz)

{a) (bl
B 2.3 AAEHEMR, RRFATBERRN, £hEEitmbett, () ML
EF=4® FC=34mit (b) F=3® FO=34. 2tmoFr e 69 a ik W=0.32G,
G=2p  46MHz: T=25°C,N=4.2" 10*m?®; T=50°C,N=2.2" 10"m?;
T=75°C,N=0.6" 10"*m*.

af2n (MHz2)

K 23 44 T ANSPEIHRAE L1412 uW B i B2k, B R ) =i i 20 790 6 87
MR TIREBHIEE N 25°C, 50°C, 75°C, SKIGMIE R4 F NEL, FHiSIE R4S
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Nk, FLVERSRE SRR e 8. (@ (b WEHESH T o WikMs
IRAGEIEL, (20 BIPFASIEHIIPRLAF =4® FC=3 4L, (b EHFA
SRR F =3® Fe=3 4 fHitfa$.

:I_'_F T T T B TR R | T
-E00 200 o 33 800 30D 1200 1500 @G0
7 (HE)

2Tz (MHZ)

(a) by

M2.4 Hxpzts, @32 FrREhi. (a) MERHMAE

F=4® FC=3 4 (b) F=3® FC=34., AtbAhHriFE5RE 2.4 4R,

MR L B TR A RS RIS ia 45 R, JATAT DS R =R AN FRNRE Tt
HET R/RGERMEEIEREL (D) . i 2.4, BESLLMEREL S HRE © iRt
Hs "miRGIEH TRBIFDEF EEZ, (0 BDARDGIMZEAEF =4® FC=34
PREE SR IE S, (b B AR IR F =3® Fo=3 4 a5 1iE
S AR BATT AT ATE 3R BUTR X2 R AR K, T BK SR Tz s)
WK, 506 EEAE R R HOCE BN, ERSE (D) 3N, S AME TR L
PRERIE LR AL (D627 )5 B B LE AR SR A OG22 R ER, AERERIE AR AL,
AR mAR G LE AR [F] S5 A T 62 R s 200 . BRI, X BLIRA TG £ J5 T ERIE
FRD TR AN % SR I IR AT B 4611, sk 2.1 B

%2.1 BETE, BikAR BT CRELG RS EL

T=25C T=50C T=70C
F® F¢ s’ p s’ p s’ p
3® 3 0.71 0.68 3.59 3.47 9.54 9.22
3® 4 1.96 2.05 9.94 10.39 26.44 27.63
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4® 3

1.96

2.05

9.94

10.39

26.44

27.63

4® 4

1.47

14

7.45

7.12

19.8

189

M EZR AR DU B OGS R FE R /N L, IR BE R 5 J5 E 1) s il 4k
SRR LN, EHARAARREIR, el miRnt ' 5 B i) f e
ARARHE. E£T=70°, p WIRMAGHLHEMELI® 38#H 3@ 4 LB, 5ETFRS
TER R e R B R, i5%) 27.63; TET=25", p WIRMASEFAFEI® 3, 5
JEF RGAEH 162 )5 L B/ )9 0.68.

B R ORIAE EIRESH, s T=50°, EASHEIIER 519 0.404 uW, 1.412
uW LL 4.04 uW B I EIE ST 2. W 2.5, 5K 2.3 i, SZIRE RIS
RN, HIRIW G R RNLL, WEToYE. B 2.6 £l gt Ee2ns
SJEREL (D), A RLE B4R T RSG5 B R B A LR i AWk, b TR T
FEIRBRIT 0o B 26 Ak 1) ' 5 V5 P B L AR R A AR R 6 2 SR R, A TRl e A LR
BRITARZR AL 006 % R FE A —FE . SGIRAGE 5 R FE I e = BAABIE —Red i T &
G L, SEIRIRESRS, AT R KRR, JEF0 TR R i Re
R, HR B IOGIRIN %, FEASAT RECR WIS, R RIS R T RS .
XA B T BT OGIRIY R 51 G SR RN .

Ity {uW)

F=4-F F=3.F
n ar = ot
a8l Tl 15T O30 0E u HCLr =170 ud
asl F=2 Fea F=3 F=4 Qe el Pz Fa F=2  f=4 dos
ga.d, .
Huzp 0l
-l]JZI -

[ — B )
{3 =

&) (LW
n-nm-:.ajmb

Al2n (WHz)

-NT T MMM A 0 Ann 0T

A2z {MH2)

{a)

Ry L

(b)

500 MGOOCORGRS -G0E F o SOn 066500

A2 (MAHE Y A [H—L‘.:l

M2.5 RERFTAZREME, NHAHERRR, K5t metk. (a) MFEAMH
EF=4® F¢=3 4w (b) F=3® FC=34. it &P R B 0L KA
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G=2p" 46MHz, N=22"10"m®. P, =0.404uw,W=0.17G; P, =1412uw,W=0.32G;
P, =4.04uW,W=0.54G .

& o (=] ¥
1 1 I '

Tlal

i
400 -300 0 AD0 A0 @00 1200 1500 1ROD 00 -0 0 M0 B0 BO0 1200 1500 KD
talde (MHZ) Al (FfHE}

(@) (b)

B2.6 Hxipxibe, @d@eEnma Ly REdE. () MEEHA
F=4® F¢=3 4 (b) F=3® FC=34, AAHEHFEHRE 2.6 HF,

Al 2 B — 4, AT ERAE JR 7 BRIE PO R AR X 2% ZHOR A T D62 B AT
HAESE, A HEWA Y. % 2.2 iR,

% 2.2 ARAF, ik AR NRTHREP SMELSG LT REL .

W=0.17G W=0.32G W=0.54G
F® F¢ s’ p s’ p s’ p
3® 3 3.86 3.81 3.59 3.47 3.04 2.83
3® 4 11.23 11.43 9.94 10.39 7.8 8.42
4® 3 11.23 11.43 9.94 10.39 7.8 8.42
4® 4 8.17 8.03 7.45 7.12 6.07 5.59

AR FIFEW= 017G, p WIRIMASHEHRMAE4® 36(#F 3® 4 By, 55T
RGER R R RK, 1A% 11.43; Mi7E W= 0.54G, p IR AG EHHEI® 3
F, S5ETRGEMBOCEEE RN N 2.83. EfRIF RELRG P Tp s ' HEL
ILEE AR S PO SR LA ], 2B F AR GIE X R Zeeman g R Kk -7 R 4L
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WA 2R, BFRDEIMh & R, IR (iffls Rl B0k 25
BERATIE ), OB LA SRS KR T A B

2.5 Ih\g

HORIEM TR IRE, IR 2 %A T RER ARSI B . AT
MINERR B #r TSR Tk, 558 7Ot ik DAL R T B R SE AT,
SEWRAT,  SERER SRR OLR X FORZENUE — e BB IR, IR HDEE R
HERNRIE . M ERAIDHISHNREE, Jeik, WMIRSE, SCIRARINEEN 4
REERWUE TG, LA ERATERF 2] T 255605 POt B RS E IR K
Bl BRI RN SR P HCE R R EY), BT, TR TR R, Ot
FIRFEARK JesRIE R, BEAR TR AN B T BOGE R RN .
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ROE AR AN TR, bt T Inss A2k e 0 F IO /A 3010 PR
S, BT BT AR IS BAEE I R U BoR R ™, %%, T3
WA T BT A TR AT AR ORI FEAE, R R AR T T . FESE
Bl ], A BRI PR, O AT SRR AR, R
R

- PNRAZEHE RN =R 7RG T, EHEH - R_BORNATES 58S
WRECAER, XU TR, SRS BRI, SR LT 2B CR
BRI BT RSN, WA RS, SHRACHE P H AR s, XA
SERI IACR PR O ERL VS SR CEIAD (01, [l o= — S i e 357 B et ix — it
T SRR . PO BEBIATE A R A R RS SO B T, M aRE
SR E0T TR CPAT) I, SO (T, TR A (RIS
55 IXPPARL MR Rt n] DLER ARy =B AR LR RN S RS R DY IR AL R, 3 A2 A
RLVCHECHS, PARB Y. AN, A — R R T T S AR RN = A 1
AR . O T A ARG T AT BRA Y, BT AR R IR R B R R
FLrp RIS B4 6 A B s 1) J SRR, DRI SR ABA T D61 et A 11 Jo S 254
Rtk

S IR T ARG R T RGA T, A SRR RIS RCR, ER
FIERE TS s), 2N T BORS T B AT FF AN JATHTE, H)E
TAEF RN Z IR, Az sh 2 2I5m, 55 il i) 2 i s o R AL,
5 BR8] R S5 AR T RO 78 T T 20 0 B RN TR TR R e A A A
i . EARTS, BATE S =M T RNEAT 70, RJE R T IR T
PN R E R @R E S, R 2R, AERERGRA ] AR
5, FFEATHRNMERELL. EEP RN, ER/NTER IR TR s 2 I
RN, it PP R IR E O T e A SR AT T BEE 1 A

BT TSR a0 TR

Ll

27



JE 2 AN 23 ) o R AR T RS 7T

3.2 IEAE T =FHE TN
3.2.1 BHIFES M

FEIG AT FNE, JetiE B S I B R S M B0 2 B (i, &
SPRREE) ATHBE, XOGRIM T BATHIAT . # IR ILRR SR AT LUy g it i,
RSP, IEsZOHE, 24

PISRAR E DI LE B s B R R A, TR IR IR T30 55 80, =aUt+
PWHK, WSS ARG EN FURE T % SUER, aUb A
RS IR T O BIORAS, TIRESUR A o S5 7 IR AN A AR, XA B I
FHTE] ) SR 8051 A ot v S5 T A R B AR TR AR A, X2 A RBOGHE. 1998 45, Hil
&N ARy w, RS L —E AEASHE BIT JR T Bh KA+, F
JREERE, LERPRESIR Jyw BERET 73 BN, RS seIl EIT 00, BEEUER &
WARSS, RIAET X RESH B, R O 8 I R ET 34 S 238 A8 o
VEH, REDEE A TR IUAAT B G,  AA TR R M iy i F R S eI

AR R IAR R T E NN EE R R0, ERIRT RS, RE %
/NN B T M A AT AHE ST, sk, X T EIG MR Ttk
KilkZ, NMICEAMMUBRTXATHE ST, SR S et r B, 7%t
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