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@ (SR RFR- TMPTST I0NE M| THaFe (I (FIES AP AEF Ol eI AE
T A 7T FAT 0 3 (@SN TS @A TR 9 ST @ (F IF T A& G
(A IRE F | BT T RPN [ Ao@EF 271 TG @ {3 2831
B3 200 mATSfaa Iwsiah N, g FRAF MR ©1F He1F &7 FaTE Ty 36 ANTI
AT XA | ALTIE 07 AN, widfbfog Tmerea [Rfed gaioe ST37 RA@ s
(1 1T @R a7 ST ~a@s H19M8 G (w1 @R ©O1F S fawd GReE

(TSI =TI
gdtead (mM) (Hertz)
0 700
1 650
5 500
10 75
15 25
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FETET (44—45): (BB (GIATTT O TIRNF I, G O T FE W 200G 9376 @F I (ofd
Faed, b FAR T [AEF fAETaISfT G sefa |

44 AfSfE (TET FHT AT (SIe (1T [F7fe a1 fu@ 936 S ye (& fofre a1 [1]
45 w3 oIS (TH1 86 F74| I8 I5 759 93 afeft R 136 @b I8 iy @ @@= 1]

s O

¥
=3
E -
araftfag ImsEa gqteIa (mM)

46 SR FAFEHOT 8 WARAT TWsI@Ea S ea@a T JTF S| [1]

GRAT: 47 A2 ATHT SaF ATAATI A4 B3IA@ 5195 FI(@ 3 T|

47 9% RS FAF T, TEIFA] @A T TmeEa 2-F530 I7E IERE | 37 WeFo,
BT T FIRA foreT
(1) 7RHT aFf M@ ARISTNT SO IFRFAT (3) TS ARIGATNT IR TSR IGTEA]
(2) TAFIF [FHOT T FAT (4) TS TF FFF 92 TS T FAIT

48 WTATS FHT R-EE TR FACET HHHH NHAE ATH] (e (IS I T TP | AR (F37]
TSE TN O (VF A AT SN F 1 [1]
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GET: 49 T A(IF BaF AT J¥F B3 37 F3t© TJ|

49 93 NI AMES6 TNFT Afex nafefag Iwsm (FameafeRe) sded  Toaad (% T&] ATP-J
TR AT [N FERT | ST HeATH [T S (FATE] 27|

150 ATP T8 AT9el
EE 100
»3
Eg 50
o
0 005025 05 5
IECIENGIREET]
Tatedd (mM)
HNH(ET 9] TA® TSI @R THeI@, THAAIF (F1F T8I0
(1) @ IS TRIATRS (3) I ARG FTIRF FE
(2) TN FIIA SIRAHRG (4) @ SR FF2E FE

6 W8I BT 932 ATAF S I T Fe W@ fSfare 50 972 51 797 IF Tad el |

GEBF A TS (GM) F13 BIFT @B1RIGT B 73 3 MJ|

FAE (SEGS S FE ©I© (RTNERGH B-F 5P S @®| 92 8RAN IFS AT
BE T B TIPS FIANE 200 M | (FAET TR (T FEFOT R (SAI6P Ao e S
91, S{¥© BiF] tofd F11 €|

@ &5 @MERHY B eRAeE SAfFens AUy (Nfod (F16 @ 61 FAPNR TT6[E6
FATEI| SR, (12 (N FEP 2SS BT (of 27| (512 FT NS 2, (NoF N TG FF,
CTA (F15T ATSEH T3 (TNORIGT B-F [T a MGG ofd FE| 93579 IRHIG 290570
FI1 511 FfefFIT (OfF 28T IMHIfGT o aF2eIE F6 G|

5837: 50 92 T(FF Bad AT AT BaI+@ A5 FI© [T
50 (BEA6F NGe@T FHT FEF (Ao IAT AF @I FE 3 O (@15 AMo@H TT3IF AfelFIAT 27 @A
Sf$Te OIF FIGEE (T Fod] FT T@@?
(1) @17 AFSETET (F1F 92 (ANfoa@ rIfHbe N FE o [T @ SmfHo (ofd FE|
(2) ((R® T& FAFT 92 (NHF T FF@ 23 98 FE @F|
(3) (=No FaTe ST 57, AR ©1F [TFa WIHAMS (ofF FAT 27|
(4) TP (15T AFSENET (F1H 9% (N5 AT 92T T2 FE SRINE 78 FE (W |

51 3G I GIFIF AHIE @FGRIOT B-T (NI FAF Sl (SAGF TG 126 FT FeT] IR FAIT IF6T
SfRETE Fefar o) [1]
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52 932 53 T TISfTH Tad s (RSAT =T 93 AN FlAFea T R T 616 3 v | 93 =fe T4
3 F T TTIE FEF6T A (T TR |

T W

A

52 W5 A 3 35 C AP TFN ©IE I8 S I3 9376 Jt 8 7R THET (Fa M3TN T | IF5T FEH Iofex] ey
A 93 C So@MFEA| [1]

53 TSAE B-IF FISF JofelT el | [1]
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54 932 55 799 ST T A (WSTT 9T AT AN HIfFRT TIF© g ToF 6l @ e

fFofag 936 U™ @FET ©fF F371 /e afF@men®a (EPO) 31 9137 Wiy (ke 7
FAFT TRAE TO1F (HE | f[AGT O™ EPO S50 IfHG 3@ [Fofag ot sfefman

(AATET AR
q171 —1> H192 —» H193 —>» HT4 —>» HIT5
IBIREIEIICE fFofag @ EPOJTE | (ke F&a(93T | EPO 39 2

FATEFT | EPOTROIA | HE IS |I0H B (@RS | (T Teif®
AT IF EESTE | (MRke IeFF | T AFSEIT IE (=T
o &3 foresye @ T NS RERI(0]

54 T AHGET I THET A6TmT Frend FoanF FNAg Turde Bf T FFA| [1]

55 (TS NR[EA fFSfea (F1 7% 718 EPO tofd a73E o1k F1elE RN Te1f¥e 2 o A5 F|
[1]
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BT C
4% ST0T (W3TT NS J(II2 Sod fute =F1 [17]

faITa 7T (56—72): SR SRS NAMIA 9% DT AFFTT (T3] H1T 3 T |

56 A3 57 T9F AT TaF fAE (W3T BT AT ATAF SIIIBET B fSfare el

[T TINE 3057 ARSFET TIT BT 2@ NI 57

(TN NI TG INATS A ST FIE ST Sel§ G A1 FITII2 AF | SR
SRS STTS] 20 *E, FIET SIANFT A@F AGE AP, 9 932 FFI O] NI ACH
S| 1T ST BT (T ST FAT SoTeTH AT NoF TSI0E-HETE 2@ A
(M3 J(ET, (T2 95 TIIAT® 2(© ME 3 @ 20 NEH|

A% 905 FeTAT A (Fre, WEfS (Feifawar b sSanEs fiEs @ i«
FE@| CRISPR S 956 AQeN (GFEING IR T SRE (SNAIGP (N T 20
(AETSRAN AT F91 @@ 9% (FETSRIN A[ES 3 Hfodd 20 AMT| I2GT SN
AFS FIFG O AT FH1 TF® IN© NAF AT 7S TR TSNN@H TS wIF
IS afe@ T 13|

o

56 BEANET 57 AT AT TIRF FAIT AT (SABF NG @ TS A A7 Fa7 @ T@oT

R el [1]

57 SIS SATCTE ASRCTA =17, 9P TREMG (V@ 58 ING @S WA AHF1ele Fofy sfesera a7 27,
TN %7 TAMRA | SRATEF (A 9057 IRV FAF T0CT INSF (FH@ 57 TS5V @ G50 (Fa 1 et 10
FF [1]
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58 a32 59 937 T3 Tag fAw weTT oy 8 f£7 932 AN SafFema T=1Fe wEg Tog fofs @& |

ST IF TF6 AT

(FRIAFAT Wi AT NI JEAET TP APE TTANIE TOSF TF6 AGS
1} (16 P eA 2@ fuE 9139 FET | 1@, 92 397 919 8§19 (3@ F | a0 J
N IRE A@FAE 1% FA© T I© 93 A 3 (@ 1316 1671 (771 16 72-97 TqEa
R SAP6F 54 100,00058 Ny &1 16 FIEN I8 T8I IR | AFRAT (NCIF 2-98
f&e 952 TFF TS NG 8 I T3 NS0 WO AF0! & oHew AMF | (e -9 a8faq
AT FFTET MC1R 5 (7o i@ @men) & |

(TNF 2qES (O F2 AR 2T (ST (T AP IHAN FE APTH o R ([@q®@
@ 7| AR 516 (A | (T ST TAE 7 6 NSS ININ FE AT (O 2 3
MHF 73-97 JAFJGH M (SBT AN TR

STHTH U.S. IF M6 ATOTIT Tl

TRV AT st =t | S 8@ | AreT (Rro) | Lava (355) | a&te o
JfoT I8 T RIS TG STG RIS
STTG F2-9F IET AT 6 80 0 3 34
FICIT TIT ST 0 5 5 42 43
(TG TqET eawT 6 85 5 45 77
STTG F:-9F TET TOTT 100% 94% 0% 7% 44%

58 (AT F3-9 NAGE (@ FfFFe] @A T2A7F 3 [FTHHN ©f TG FFF| AT Sa@F AN ©lfcH] (A
TRATPIEF (S6T HIRNF FA| [1]

59 Sl (GbT (ASNF AFfod 6w T RIS e Fa® ©f JR/F 011 [1]
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60 932 61 FIF TIF BB A (MSTT ©XF AT AN HI IR 1 Fo T S5 f6fs & el

96 TARF T:HY AYI@F f6fee, FIFOF FRIA@T AfeT© IET 93 (T, T AT
Y ea 87d I3 3fad ToRE AT FF (F@ TR Fa© M| 30 TAfes
SYAE, AUl THIET (FRNAFAT NeFF (61 T G F1=F T AEH TAE (FARET |
92 T AT RIAQT TE, FESF TS I (AT FAS I AN Safo (7207 @i | ae
SET (TOIT T2 (T FHoN SFfe FI@ T (61 (FRN© (IR @S Ao (ofd

FEEA:
TR TR (I @m‘q' Tfea
ST 7 FE PRt 3| qﬁa

60 9% STEFFMRTP AL HeTIHe (VT E0R FAR 916 1 7| [1]

61 T THIEH FARRETH TN FA0© 2T SIRE TREGIPSGIR [ G HET SIS SNE SRAF (FIEF
FRFITO] IGE© EF ST T[T FFA| [1]

NTAfFe: AF6T FEHAT a7l JTF AFHT NATT A=
WA 9F IS S a1 AT MA@ X T (A AT FE TR HE 7@ FATE
2| E Y, SO @3 a1 a5 IR AT I AREE 517 GIOT| @RI

S (AT TS IS 3 FREGIERET 927T AFNINET S0 AN, THISTENTT
IS AEFLT I M|

62 FEFLI TAHA T SHFE TNINEFI TSIET B THT AR MNCHE PO (AGIN6F TSIF G ST AT
FFA1 [1]
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63 (ATF 66 TIF IFF Tad A (T8I BT AT AT HIAFBF T Fe HBE fSfam Tl

afemTa Sy TWF F12

1960-97 I FECATHE ST G773 AfSTE ST-NATE F12 e T@RT 43 34
2SN TIRORN %-(F 99 FA1F TGRS I N F41 27| SR F1R A I
f&a T, 9% MR 3 HiE S NT AT T (A© A, MRS INF 7T TG =l
E T

SIS SIFTAE FREAL TSI AHFHIA FERA | ©IRT Sel® (N 93 MR M
SR (X @ % IS I (T 92 Mfed *[F NIEE @ 4@, SR TR =] I
QP A T TP A3 A (RS AT M R P (G 5= Head sy
BTGNS FAR BT AF0] Iof TFF TG 5B 20| O (MRS 93 Fof 17 H(eq T
SRR IR *[F 39 I M A1 N8I ACTFPS P F%el 27|

63 AfSTT SR FR 932 TIF0RN @ F NEF 9T Tq1e 391 [1]

64 AfSTT STFE FR AT SN 1 ANSTT (ST, MIAFAFIKNGT (&9 o @ sHamen I ™eoma
RO 92 ST F1R (AeI6F Te1F (HeE, ©f JRF T [1]

65 9% FHAATH (T 1T A3 W YT FE (T R AT SRS o T Qereliy Fef RF e d S5 (@ 51%e
E? (1]

66 STTIP Gf3$el SIHITFIF FT ©S (T 956 TSNS TR PR AT A3 Afexte [T =S AT ST
SIFTRIR FREE SR TIHIE | SHEFENS F158 (el RIoTF a1 (@8I AT STEIFOH (F1F 9370
f¥f oy fore SrepianTer 41 Sfoe e [ ow 28T T (F (JFTeT TAFNET Q1T O] o FIEA7 (1]
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236 IR AT AT FA@ @ AT tofF FAT [ AfFTEwT gy w=ofe ofF
a1 AfRyS {Afe: sfasE F Slary S IR FAT ITSRES FAT @ | I FAT
2% (¥ fRfGs-a ENPIE FAF o) 71 A ([3152-1 9GS 9F TFNFR AINFATTST A
RIF PHLE|

67 IR FAFTW (T NS Q0 F9= ©F FroF BAFS THA@ TolFe FIE oI Fofa] el [1]

68 932 69 T T TBF fAEG (T8I BT 932 AT HAFR T Fe HWEg &7 f6fe F@E el

1890-99 W@ SBTAMR, FOR 8 IR I T (S a2 33 fH5ifbre =re
AT | TSI TR AT (JG NAEF T TR

68 9% e fHECT RSEEF AT 93 T (I oy QISR ©1F I FFeA| [1]

69 9% 932 T A4S 23F Hog (= AT THAT (W3 FHo[ (F 27 (TF®R O [T FFA| [1]
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70 (Y@ 72 ¥HR TS Tod [, EH PO (M3TT ©T 972 S=ATH SIS RN fSfgre e

FaTP Jfa: SETITY ATITISET 2o WA a7

IS (FF I TRAFRS (CO,) CME I O TAFI 2 M| IO
RAIT I N 6 FTT 5= TA®| IHSEF CO, I T FAF S 20T (wrfer
A% AT S ST FAR

FEIP O (IR N FEC (F T INF (FI7 FAF I TAR| BT AF3 5=
(ST FAIF Wo 28 A 1| FIHT=RI0S ATFI ST TSN 2T G [{fFFr CFer T5te
MF| 9T T TNH STIN 7@ I 9T ITH 50 BF FAE| OS], FH ATFE 3F &
HACF TR NAGE Sl 3@ 6@ 43R 9257 ST IGTH FIRC QLI AT TST
forefTarel T Sely SIEFeT 3 ARFFA FAT IO |

s %7 JREF Iq%T 7 16 [T GfE 59 CO, CMFT @I T9 (F6 HH F47,
TRTAT AR FIOF e (TOTER HE 3o I27 IYFSE CO,, faes7er 017 8.1 [{ferzsy o=
(Tm®| T TG FAT 3 NPT ATHIT BT INFEH T AYFSE CO, IF IO T4
I FN FATE NIACTO Fao] I3 1@ IR | fAEF S T 1960 (¥ 2010-97 MEF CO,-97 IF

(T2 TR |
AIHF F1ET TRAHRG T eId N1GaT
(STTRT AIATICSO N AIHTT FAT ST

400

390

380

370

360

IRFIE CO2 IS G
350 | TR TGTAS Sy FaAre

aFFerg mIt

oTsT afe fafaae

1960 1970 1980 1990 2000 2010
I”_T
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70 98 ST I, 1960 (@ 2010-97 M IFFSE CO, IE IAFEH TS N (I SHTRING (TR 787
OIF SEY I | AFAF So@d T g el [1]

71 TN (A CO, T FAI RIS I35 FRNCHE JFe, [AFee e I a8 9776 giiara ey ey [1]

JASR R FA1 § IFFSEI CO, TG T TRAT FH(©, ([RAFT A7 SR
TSI AT AR A7 (@ FOTAT© S Sl FE AN Gy SPARfbe | /3T 287
IAGHT DA T GIFT TS tofl FHAH T (IG 3F fF 8 (@< T 5apre (a3 3@
 ATFIST I FHT TR (T T&FT FFNEF SR %o IIGE |

ST FVTST AT FF ITAT FTEA

B STTRA A9 = 20 cm (7.9%)
W STCRE 1 = 40 cm (15.8%)
W STT0RE 1 = 60 cm (23.67)

o
o
S

»
o
<)

N
o
S

CO,e (Mt) fsimm 1=

-
o
o

o.ooé@ %6@%@ & ﬁ@{?ég‘“ﬁ
L& & Fe £E L EF
Wm%
*((V&S 5)

72 (@G 8F FAIfF (TATF, (FTF TG SR AT SR O NATE FF, 972 AN [ALC@T THAE =377 ey | 1]
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SIT D
A% BT (M3TT AT J(IAF2 O3 e @1 [13]

FaTe 7T (73-85): FRfAET6H A0 (HTA, 576 S M (V@ TREIH SO AT 16 (I folel, (F61 v FRFfe i
(VATSIE Tof Fa1 T 1 76T T8 (M IF 432 (1R FFA J¥F Soa@ [T Fa| 92 SIS AT 0T
SCTF 50, 9 (AN ST FFa 32 92 TS FFF T8 SANSf® TN TS s Fa

BICERBICRICEICIEIGEICIERICT

TQRAT: 73 A2 ATIT BaF ATAAE AT S3I4@ fFf5Ts T 2@

73 (PR MM TNt@® A TS A1 T ©IRET 9 (FTFF (AT (TSR I AMF ©1F Fefel (FT Sfet©
ST TP
(1) X 8Y a5 16w §fbw @ M, OF Z 9F2 VFE|
(2) Y 8Z a7 TG 51gfoe T MG, BF X 9F2 VFE|
(3) X 8Z a9 T 5§foe @ I, 8 ¥ I& @ |
(4) X 8Y a9 TG 5gfoe I AME, ©F Z IS IT@ G|

GRAT: 74 A2 ATIT TaF ATAAE AT SaI4@ ff5as Faw@ 2@
74 STETATETS @ F 9@ (@NT FIEEE A0 EF OO A®

(1) @I 8 PreET= (3) fFFRAETe 8 [Fiftw 37 fI9m
(2) FABI 3 AT Siofel (4) AfFTSTATOT 8 ST T0!
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75 (AT 77 T AT Tad A (M8 O AT AT HAFRBF T {Fe SBEd fofam Tl

23 %@ A (V@ H 743 f3feq ao1@a sonfers [Red@ma 7d @ 2@® |

faa$atm =

E F G H C JéI
\/
\, )
\B C/
N/

A Tere

GQRAT: 75 A2 ATIT BaF ATAAE AT SaI4@ ff5as Faw@ 2@

75 (F19 9f6 Z8IoF DNA-(® TG (I STEST A 0T SIPT F7 277
(1) C8D (3)C8G
(2) A8F (4 F8H

GRaT: 76 92 ATIT B3 AMAANE A@TwT B3I~ fFf59s 300 39|

76 (@ Fof6 BT AfFAfS© A[ECT (& E IFT TIEF @ THT T@®=?
(1) H (3) C
2) G (4) D

77 1S B 97 @ T@3, oG- 28T HE 2 3o 47 JFTEF (A1F (o F@E@| 92 =7 (3@ ARS
9315 HES NG TP T M D AFR (Aol NFE I AP FH1 2| ST o Fo76F [{fe e [1]
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78 A3 79 qIF AT Ta NG (RSIT ACHTI STRfL NAF foa a7 " ST v ifFe Qe
o= fofs & foa|

MG BHCE

78 939 9 A NelTe Fepel AT, AN (o, 52 T3 AT AT | ST SR T 92 o7 (3@ ©F QT
qe | [1]

79 TS BHACHIER o TRF M 67 TR-97 TN A7 I35 NN SEY 4 J1 2P Foed (@6 NFF
T RS 200 M| [1]
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STATSITI §9793 e vpre arew

80 SIFITH 5% 3 BIF 63 I AT 5% aH FICT M | I 5301 3 FAC0 D T H7TO1E FIoar@ O
FAF Z9E (MSTT 2| A% TBF JOeF MNAF AT 97 IT FSIT TG@ O FAT FF | AT @ T

fagfe el 1]
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81 A3% 82 77T THSfTT TBF fAE (AT BT T2 AT KB TifF© GBI &1 f6fs F e |
FEx GRET oy STeft s MST a6 [AUE TRGIFETT ITTRET ST

IS IR TRETE T NI ATRET TN QA FE|

AT [IHTG T TFW AW

. ST TS Jremd T=aTT
ATYET ATHRHT ANV AT

ST 43

QE) 48

el 31

ESGl 11

(HTST 12

ERIRl 13

Iiwg 1

G24T: 81 T2 JIF ST ATAE AT Se37@ feif*am 3@ [
81 foETe W1 SiEa A&, (FAF AASRET DNA (FTG AT TIEE ool

(1) BTST (3) =¥

(2) sggfsr (4) 3%

GRAT: 82 A2 ATHT BaF ATAAE AT SeI+@ fFf5Ts Faw© 2@

82 9% NF FSOF TREFSIF (F@Q 93 AT NF 12 93 Fa1E e I @
(1) (oo 25 FAE T TGO FIR 93 ATSRT NF "SI
(2) 9% NF SOOR T 9F I 9% AR (ofd F@EfweT
(3) (T & 9% ATOREIF (PTG ©1F FrEE N1 DNA JNIJGF ST =6
(4) DY TASIST 3 TN KEFT FE

2% v Pt 92 ffas 1R aFfe F1er e oot s feer) 92 fifaea ==, 513 fredfa
ST TRTCI 18 IF TG |

83 72 it TR FrIsa Fie fBrT s@ a1 1@ Fre¥ies seifite (3 1@ 2@ ©1F Se S meifE
T @ o1 Il el | [1]
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84 TR 85 FHF ACIT Tad oG (M3 BT AT AT SIAFH FifFe S S5 fofe @& |

A% STEEH FF 5T 26 (F6 (HR) (G I, 93 YT JER FHF S STEIIPA] 9516
forafare T89S (OfF FEMREE| &Y 31 59 NGRS NG 206 (@6 67 INT |
TR 2 F, SRATRAFTGH 7 6 TF8 TN T3 [T FA© AR AARTRE
STTY BA(© T JEAM|

TR GO @, TRATRAFTET G 7 AG IFS AATF SEST IGTA Sy (of
FATHLEE (ST (AERET | 93 TRHTF Ho%eT (V6 S (AT 24|

TS 715 3B (HR)

120 B 5TG HR-fEere =3y

B TG HR-N % STaesT

[e]
o

N
o

76 @6 (S A’ =)

N
o

13 5 7 9 11 13 15 17 19 21 23 25 27 29 31
TRNWT(.?ZT%

84 (OB AT, MATF S@ST 3 b (G N T NH@F (I TEIFA I F1a® hwfeema? (1]

85 FEFOA FIFINF WF, 92 THF (O] AF T (ST Tf6s FIFT [T AT T@TFT AT AT TS
M6 (F6 2T BT S 93 AINFF H% (FF (I [IEEAT FIT T 1 Iy FFa A3 AT SoET T
FFa[1]
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