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BRI BRAHE M AR LT85 =R IT7ik, BRI SR AR, RIS Bl H /M T 10%
JERE B 8 S AR — R R T i TR S e S DX 5 A A B R RR
sE 100, T Bt B A 2218 B £ £ PR 1 AN DL RE R A 5 ol 8 9T DX 30y = 45, LR PRI PR
SE 1o B I B A i G DX 3y (130 WA, X ko 2 S XL AT R 5 9 BF 75 LE DA B
4 ShF R 4 A X e IR R N B X 22 10 B AR A X = R S M BR 2 i B B
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BAET HLERIPER; 26 3 T4 A BBRE 45 R g XA, ShF L 5 S AR ) 5 S R 4
SFELE BB RN R 5 4 EXES KIUARETNAR R BET R EE, JFRE
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2.1 HILEHEE

RIT IR SLAE AR S R BR T LA A0k ot R fBAR S U 3ty Lmy. —J7m,  Bkoh 24w 4T
R H — 2 T Y PR OT RS 16X 5 —J7 T, T AR R T B AR AT AT A S Bl
FWESIZINETTH, P UARZ S B0 R — K A BT R, 58S RO A B o 4= 2
MFILZL, P EIA R BBk ob 4 FESEEE . KR N R BOEBIRER L, MROE4R ST R A BR 1 LA
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AT, XRE, RO BT DN — BN A BRI E B, Bkl RS, REMTA o (B e
MIRERE 5 ) AT 0 A C(H F AL B 30 A) SR

XRIFIEW A Bkl BN XA 0 SRR s 58 KBS TRERA H 5%
Bl OTAE AP TE XT AR RSN T B R U T I S LK e e IR G A R R B RSN
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FH:242 Ric = Pe/2nY | AXPIANER, —8 TR RAERILBER r = 6.66p2P04
Hrr, p. PARIUAR, MEMBREAAL 2) p MEKWBEEE Ad R 141527
p = arccos[cos f — 2sinasin(a + §)sin?(Ad/4)] , HHr B(impact angle) JEREHIA [ 48T 7E
ST AR T RN R 2 TRT A e A (TR B AR 1) A S RETA RN B Z (BB 0 R R &
C=a+p). WELLFHR, XCH o F 8 BgHkeir R, HPOULIIE] ik e 55 58 B AT AT 5
W .

VEAEF XK IATEEPEN R, Gil f Kijak 167 F 1993 4ER1 1997 48 (AT
PR GK93, KG97) 7E 430 MHz M1 1.4 GHz P E B LI T 20 2 Bifiknh 2k 48 151
29 (GEMRERMAREE) , HHHRAAZINESN&ERLZE 200~500 km Z[H], —BH&F/NT
e R R RH 5% 25, Wu 28 A (2002) BI(LL Tk Wu02) XF7E 610 MHz . 1 408 MHz 5
RLBCHY 18 SRk vl kAT T 31 0R, 18 E4R 5 BEZE 100~400 km TR .

Rankin 201 &3¢ ik ob 2 46 30 00 % ARG 4 28, A JUARTIR 2 X A R e 03 53 T 48
SR, Rankin D41 51T 200 2 & SA M, Z0&, SUE, Fsfk i 5 ik 2
HERUT B S B, B A Bkl 58 BE A 1 GHz R EY) R E (half-power width) , 455R&
HERR S R Z7E 100~300 km Z H], R PRI, =06 FIERKP A% o 15 2 1 45 R 2
@ 5 BEAE 10~250 km Z ] 1)

2.2 EXMRMHERE

g JUfr i A RO A T A R, (HEKT LR TR 2 RO 2 3 BERR R
DR B X B, EEA LTI 1) FFERE 14 X NG B AR X e M 7 B ik ol B L5 Y
WEE, BTN ERUY, SRR E SRR PSS E SR 58 5 7 15 AT
T NLRYIZ: 2) hFIEsmEmWERAY, S, MR F AR e AR5, kel
B ImERSHEMSOE; 3) AREE LENEER K ZER, PHEERESy., Lk
Tl 280 R £ 5 e A [7] 7 BE b A i 5 B U0 2 e ], SR ERBSN AL 2, Q0N TR AR R AR
S EARR A ZE ., SmIRALE A i &AL OBkl R E O ORI [ 4
HOAZ A R R A O O AR AL 22 58, JROU L, R R U 28] B A7 22 28K AT DA B R e 5 e B B
SIXZER, WX A AR 7k, (X ST B BT 20, B X 877 R A X i
PEITIE.

2.2.1  #|ikAt A% (Timing)

1978 4F Cordes 1 £ 2T 3 stk E&EP DI EE (PSR B 0525+21: 112 MHz, 613
MHz, B 0950+-08: 40 MHz, 430 MHz; B 1133+16: 40 MHz, 1 400 MHz) |- f# 28k w48 138 0
AOLRI R 22, P SR A A 6T 2ROV R & T 4 s B EIR . X2 B IR IR T E Y
SRR s fE A AL E B TAE. Z LAEEE TR - SmEXRAR (Radius frequency mapping, R =i
R B LU RABUR SR, AT RIPR REM) , S AR HR: 1) ERBVFBW =M v
FRIR v BROE S BRETEIZ N Atret(v1,12) = t(v1) — (12) = [r(v2) — r(11)]/c, 2) BHIGIT
LR FBEIBFRIZEN Atan(v1,v2) ~ sin al\trey (v1, vo) o SRR S A 7 530 ik o e 36 H 0
AHOLZEIAGE R 2 M, DA s e St e BE A B RR. PR A S G (R AR 37 T LT 6 &R,
T A B R fg i o 5 B8 L S AR A S S A 5 B L BR . R B 45 R 2R AR B TA B
S Z JUGE R EREERAL, SRS = E AR 1% S R,
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T BB FIYEATEAY, Phillips(1992) 281(DL R Rk P92) E—25 % B Tt /1 & HiH
BN (H8 B T REBAR SR S XT3 W 4 S BN RE 1 2R s 5 A AR ) X5 AN SR K o B s B
[ ZATTER, #E T 4 Bkl EAE 4 800 MHz Bt AR S i KT 100 km , 7E 47 MHz
Bt A4S A T4 300 ki B9, Kramer %A (1997) 2% (LUF i BR KXJO7) FI I P92
FERET 8 Bkl B7E 1.4 GHz Ml 32 GHz LR ETEE, 4RRVENTELEKRL
kit B 2R 10~60 %, #TEE 43 2 JLGE B2 5 E .

222 fRikik

Blaskiewicz %A (1991) [9(L T Bk BCWO1) % 5 AR AR AR T 00 19 SLEE 3008 % 28 MR
R AL R TG P i SR PR A e B, R T RAR A A X R, % CAER R RE SR
AHRT TR HRL - B 55 3 B AN 5 R AR AL A 2R R A AL B8 3y, o5 A Bk ol 4 B A 62
%), HFEBIERAR, bR AN, 5300k A O St B L A i 4R
HDE N2, MATS B AL ZE XS B A B[R] 22 At FUEES R EE r LRI R At =4r/c, T
SR 281) 49 A 7 255 30 I TSR 5 v . I AR B AR XIS AR E R B T = AN AR U B SRR
Y, FIBRARRSR A R —m R RS KB E A HBRE  R XIF Hoe TRESR - B 2 HT
TH] XK.

B EE R TR S EAR MG, BRI AR 3 % < B 7 AT R
TEETT ], TR 4R AL A e SO DI BE 77 e RER BB #E. s B Ry sk, SekkiT
B2 B FE RS N AT FRES W S R L R s A B R R, PR RS RINEE. BAR,
MAR ST EERCRET, S B ER, R BB T M Y ZGE AR B 3G AR B, RGN
kNS5 R KR 2.

BRZFERERERR «S” BRRMAEAMEZHIKE, BCWIL 7E 1.4 GHz Al
430 MHz 437 3+5E H 18 F1 14 JUbk vit B 48 5 w5 B2 O (300 4 200) km Fi1 (410 4 260) km

Hoensbroech 1 Xilouris(1997) BONL T fi#r HX97) FIRAE T EHE T 21 Bk B
0.43~10.45 GHz DU B L Jr X B iy 4 St e B2, T4 ROE AT R B T7E 1%~2% WG
BAE AR R . R ATt M T R 2 L AR SR S B p fE 5 e B, L R A —3,
223 4ERH AL

Gangadhara il Gupta (2001) /(LI FE#F GGO1) MM T 5 —FhR%., 25 Bk e 56 4
WAZ R RS R, R FEAT E R AR HE R/ BT (leading) 55 FE (trailing)
A AN T A% A A AL R £ 3, Zjﬁxfr%., TR S AR K S R AE 00 T 3 Hh R s B
MM B Z BRI R = (1?;2 ik Her o' RRE - MERSWENEE, o 26
AT 22X AN JE R AN T 3 S AR 3. VI E] 4 57 S0 /5 Bl R 4 A AL AR A B 15 2B AT
X DRI B 7' = (o] +¢1)/2, Hd ¢l o of AR | NEERSIETS S
Je W LA AR A A D AR L. B R SGT EH S R, FARR S SRR AR L e
R EEER AW —ERE 148, GGO1 X B 0329+54 % B A i DU AN LA E T 415, 7531
1) 7£ 325 MHz Ml 606 MHz J§ Bt I 58 518 B FE 160~1 150 km(0.5%~3% By YGE B FE42) i
B, ARSI ST e B LS B BE 5 2) B DU A B R SR B PARGE X P e B ) — 2
GRS Si/SL=05~0.06. Sy WEERNEERIN TS LM SRR R (SR8 — P
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NEEREXRE LRR) , S AREHEIE | MRS AER, /Sy ik T #E
TEMTEX LRI

Gupta il Gangadhara(2003) M(LUF Bk GGO3) FI I I REH 77358852 T 535 6 Milkil 2
TE 325 MHz LA B 58S UM, R AR BEYE R 200~2 000 km(0.5%~4% H 6 B AE
), REHT Si/Su=02~0.7 EENKETREHRE, SRORHEERAILK, ZEEHE
B2 10~20 m . 7EFRRE B 58 56 e BEV R P, A USSR MISIEAT Z2 000 R 1l 7 238 BN
RO, R DL 22

Dyks %A B 7E Gupta Il Gangadhara SF R i 715 (9 260 LA T 3 — 20 fy ok, (A g
SRR TR USSR Tk, HEZENEEERBIET GGOL Jriksiefr 25Uy S5
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2
GGOL & XH n' . XFESHPEFEERRERET ¢, Ao NRiRME ARBEHE o
B EFRITSE ¢, A S E s B T .
2.3  ERRIAGA %

BT RN RS RS EN A SERERDE, ikl 2R 5 R e L BFR AR
JE U AR LR A T REALIE ), FBLL BT BIS, PRV ERRINGE B2 . ERRINSR T LAE
ik BB S ST IR AT . T e SR B 7 o ) RSO 00 451 2% iy — o ] L g AR A O B R L B 23k
R B v 58 B VR USRS, BRI RS N B DN BRI SR . SR DNOR 43 SR A B DA R e B I
Kk, XIS, PrafNIRRBERST, XA RS BTRUR BR A R BETE K, W] LA 55 DN FR R PR
ik o 2L B X R, EE IR LA =Rk B9,
2.3.1 W HIABAE

HEHESHAS TG, Bkl sk B AES Rl 14 B BB AR S P47 48, X AT RE kol B 48 5
PR EHXAF BRI L ET TR, XFEL T BRRA B Y T 258 T L.
0 S B AE B R OR [ AE LR 4R SR ARG R ORI BB T (FEE R T ) X, AT LA SE
AR AR LB B2 A T TR A R 67 22 506l e 8 6 X R 1R 98 . Woolszezan 1 Cordees [17)
K Gupta %A 181 23 FIRLMIE] B 1237425 Fl B 1133+16 BT T-2580, FRAE H B8 5 X
BT RE _LRRAY B8 1100 km A1 300 km . BIZ5ESR A GEWR R R —FE, R
BEH 5 R B AR N TG [ AR 2 AR
2.3.2 ST HHPIERH A

FUERTET N KRB 3 A5 P RS R R REDLAY, U528 T LAFI A H AR e A Bt 54 S X 1Y
R, R WA TR AR T B R B LI 3 A 1 R B AT S B /N, AT
W SIER S H 2R, Ak, NENTSIZS ISR 38 UM & R M & B4 T A S R %, 153
FHIR R ECFIBAH G 58 (decorrelation bandwidth) , AT DA %2 §& 567 DX 0 5 1) 5 B s PR
LR R R TR R, B X ok vl e G AN (R AE AL B A M B A, B B AT X
IO B 48 6 DX A A 1 PR B TR A KRS, B R E MR AR AL ST, Cordes %
A D SRECT BB AU kb B, B 0525+21 A1 B 1133416, 7 430 MHz LR T 4% H S
A B, A BT TR A SRR 22 5, FRE H 0 R 4 A X s i R R 4y
H 2% 850 km T 1100 km . MR IE I JUAT, W7 HL 48 5 5 B 4 B R 2 e 7 AR e 2
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6% F1 53% . JfelH, Simirnova ZEA 20 7£ 103 MHz LEXRM T 4 Wik ok B3 4%, R
HiEH X & EEH 103~10" km |
2.3.3  RIIRRAGIAFIAGH A TR B O

P 8% (modulation index) J& R (E 53R R RN RITHSEL, & Oy
WP i T E 2 H, IR ) B3 R TR R S e A JiUE N 2 42 TR
I REREN, BINFERL AR KBS LB bR kT 1) , HHREREL
B, X RE, AR ST, AT IR R, xR R ECh 1. X F
R, AR XU RS AR T, FEAEREEUNT 1, WESE R THE0ER,
I HBEIR R RBETIAS AL, 38 3k 2 1 ] s BRI B DN R 5 R A BiR BE 4 A1 AT LA fk e B e R
BB, —E TAEBEIN Vela % 9 Fifkol 2A0HESRBE, KRATE 102 ~ 10%km FEEPF 2172,

SR, Bkoh B EBR SRR E RS R B R B, EBM AT e TR
Wi BB AR IER, ARG ERRRGELANES, ARUGRIE MBS E
Mt L 4 2 s DA R B30
2.4 ZEBREEE

IR P R AR B S IR B B R L A R B DA R SR R AE SR PR R S R
SIXE. Xt T RS, WIRA RS NSRS R TE R, 105 S 2R S B T RE A
T ELER A X B0 E B REAT BN, (BT (r/Ruc)?) MBI RHERAY. (EHT
(r/Ruc)?) BT s is B3, FEr ik Lagskatt, S T 6E [ BPR 2 St B A v RE I B i 8 B K38,
Wang % A\ M1 380 T 2 BEER A IRk, 25 B TH] A B 5 1o B8 22 01 B s S i AR X iR
FARFAXT PRS0 St e R 7 G 10k B UL AR 2 5 R A 22 10k B 4 S5 DX S T 2574

T e N T D ST 2Bk R B 1055—520 XA TAELL Ffaifk W06a) . % 4T
P B ERkroRT e TRl Bk, 0B S5 R B Rk b e R, ELRA S B Bk Z A AR OL 2, RETR
F2hRy 73°08) | AR L BE R AR O A MRS - N R AR L2, WO06a HENT
SPF F Sk o R S S SRk e B R A%, TS R AR TR R 53—, DATDRRGT R 32 Rk ol
FH ] ik of Z TE] L S R R R B S 2R Bk o 2 (I B AL ZZ RE B OGAT 22, IR RIRE ) M L =
TRy 7= A, 3 p 28 ST R R 6 D S R Bk o B SRR . 45 SR R, TEBkeh. AR K bR
0 5 S5 2R Bk ol 4 R St v BE AR UGB 3,  H =3 R I T AR B MRETAE : TR S 5 Ryt 1 4k
Fo 7 A LR o 1 00 S E SR RE S, T AR K o R B BE S AR B A

REFIHR, LR TR T SRR MRS KO TRER — H R FR, &—hh
AR R TR, B PR MR, Wang A U213 B A5 A PR 2 PR R 46 X
) =54

BELG SRR BRI b E B e, HEARRMT. 1) | R
AT, ¥ R R sk, RSN R LA E T2 (), 2
BAMERE®/NETHAZL, 2) TERMEES R AP0 — R0 2 LR & E i 55
J7 ], SRR ek = R PR T (RS T ERY) , B R
SERROY, AT BIRE S£8 LA R RE S 7 e AR S BRI A AR AL, 3) TETRE BRI
WA TR RS T I E R TR &, SRIEMTAAAL, FAKIELI 2 (4 22 I B bk i 9 AH
fPrgefE. MRALZER E S AT, 4) REBUAML N A ZIZ T EH R EEZN LS,
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Wi AT LAl ad X R PR 0L A B R LA 52 B8, xbg Bkl 2, i Crab M1 Vela fikni &,
HEE R =2 X G20 B 5 ARBCR A 7T L VI S i /g, W] AR 4
fLEAUEEEMHEA.

HHEMITEML, BESGESRERE SR ENRES, LT 7. HinZmkme T2
ot By R, TRERIRy ] LTS A el B T LA G R AOL Al SR AR A AT 1]
A, anar A A 2 i B B — 2 PR e A XIS
2.5 FMHEMEEER

1R IREAREE, B, EHKM. FFREXTRMGE R LIRS FOIEET X, B
B EE R FMSEDT.

1) BeEFB: diLf 7k, AR B ERR NSRS R T RT Ik, SGEIRE
PR T EUE T 0 s

2) BEIME R dUa k. BIEARTHEE, MAREAERR NSRS R 0 B
B R, B—AMER, MERMEAB I Z ik BRI RN R X =4E B

3) E AN E: B A MO IR RIS RS KR E S, MEkBRGEEIETTUY RE|
PR R T RE T8 B 8 S DX 3 4 4

4) AR SULMIE. MXTIR TR R A S AR RE, FHREESIXE
TRERINAR, ZUBEFEENETE T xSk, RAEE) #EAE

5) PIRtE: MR TR, BUEZ BRGA IR A ERMY R, —SE R
(n ) RIS R AL Ry s B9 | R TG R AL Ry s 40 &) mT L in A F]
XATEH L,

® 1 EHREIBAFULAEHIRE S AL
VRS EABE Y HF ER&N Wbk EE  FEER FELER
1 2 3

aijLfiry: SD & B st (1) sEkk ROO: 110 B, #EEEEILEE BRSO EER
(R90)?, B BT R93a, b: ARMEHABRE ~ 10~250 km;
R93 ab, B 200 ZHi; JUERER, Bk HEREER
KGI7 %) (2) #MifAM KGI7: 20 £  WREEHHSEE  100~500 km;

MEAEH B /T 0.1RLc

TR
Xt SD B B A WmEZHHE C78: 3% AFBEEMR  RBUESE
— B3k e EE AN KT 8 i Bk RS D TESEEAE
% (C78)2, b ML HARE, B SEEHNT
K97 %) RAEIERBMAM 0.1 Rrc
AT Z VIR &

AT B R
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(e 1)
Ok EHEER D HiF &R &M Wik B EE R FELER
12 3
Mgk SD B OB @t STEEBA 1418 MHz:  Bke#EEPOM 1418 MHz k18
— PR = S L& mik 18 s LmIROLE Al BREIMERS E
(BCW91) g Mg 430 MHz: LD AEMAL N (300£200) kmy;
14 5 %, XAMHEfIZE 430 MHz b 14 i
MEEAHEN ERIERSTH
KR, MmN (410+£260) km, #F
WMPBIWAESLZ 72T 0.1 Ruoid
S AR G v izl%)
MXRIE SD OB F 0 "4 HERE 7 58 WSS R E S
—HE RS VE  FEAZ JEHER AR T 0.3%~4.3%Rrc
{3k gt AN MRS AEAL R R, EER
GG 01, B, ERE), AL JUENEERIR
GG 03 (2) ENEEAHE =ES. JFES
e KA, BEMFIN RS A AN
BieAc| MIFIR A2 DLE Si/SL £
S MR G e B 0.2~0.7 FFik w4
HERFEE N
JRerEER  SD B B fEH e AE 20/ FAFHNE  ESEEE
AR DA% BRI HATHT NS 102~10* km
R P URILE i, BERN EleA sz
): 3 # PR R BRI 53 A7
SHePR 2 B A IX
R RE
BlhsR & RD & #& =#  WSTHFIEaE B1055-52  FIEREME,  STEESSEEE
PR & 12 m BBAmES HRIEHEHE SRR
B, BXJLfe], %@ WS THIET  Si/SL~031
(@t JEETEIDE EMIERBN,  HE#SL, W
e B AL MBI  DHTRENkE
L RE. WiR%E T HLATTHE LASH,
L, WMPFAERRE  3KH Si/SL~0.8
(3)H4 R X FF IR F1 2R B
e
&
R
D) EARRSR 1. 2. 3 4RMRKRESIE. EAXET 2 — p TEMER, Sk L% E

SORE BT S48 SD AE BNy, RD NIRERGERST.
2) R90, Rankin 1990[°); R93a . b, Rankin 1993al4l |

et al. 1997 [29]

bl15l; 78, Cordes 1978[4); K97, Kramer
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3 XL R R
3.1  XIEXRBRIFVIEI

Jhic it ER R J22 e g s XX 7 R R S R AR FT A0 | T RS T UARTR ik e B SR T H i PR
RESFIRE, I X A AT R BY GJ s WY | S8CTAT PR IR Y. Rk
FIEH PR ILER IR e, PRONRIRAL T, P AEmREREST, JFE i XT Rk A4
KEBALRE AR BATX R E IE T H F X, 3 B4 ZORT IR GORL T2 ik vl B2 22 10 B i S A U3
HZIA R JURR I AR, (45 FL 2 P () B (Inner vacuum gap model) 4| e ]t
HiAI (Slot gap model) 3542 ANE]BEALAL (Outer gap model) 3461 FIFF e X ALA! (Annular
gap model) B¢ | FE 13 X I BUAL A DI X AERE 2 P 9 08 07 TR A B R S, FEiR
BN A T A RO X i AR, X I B — R B M AR AR [, 4
Jik ot B A A R - B AR AT B 0 REJE P BT B Y LA [ B 2 D' T [ A B ST A
R G 2 A N X TR O anfer g S, BRI, DA b ) AR X b iR AE 5
[ & B A B R

KT M Z A B T R AR, A B SRR A 3 R LR KA, U R BT
o DX S DX AL b Ay 22 51,
311 AEZ PR

T R Bk vl B SR THI Y HEORL TSRS RE R A8 K, LR AN BB AL H 2 THI R WR A M 6 318 8] A
TEHPRLF, TERK i EAR R X 3R Tk & A LA A X P SRl X AR A AEIR IR . SR
Gy F R T SR A S EAGE KR E B AL 1S . ARk Gil A 1 KR T B A B
BT K AERCRAE, TN TE P T B N X P, b o A e s, BRI GR G il OB o T 1)
B B BRI AR TR X 88, SR R A 3 PR, LS P TA] B X BB Y A B ORI
%K. m TRkl B AR R R AR IR, RPN A B0 D S 200 Tl A /i3 UV T K
TR IE X, kA2 MaEM®EX P LR, W7 A 5t i 5
S, FTLABORIE], B DL Rl A 5 22 R R S i AR A TR S AR A R K ol R
BT B A L s T LA P TRD BRI X4 Y A S e S AR, i SR A S AR (2450
3 A AR (P10l A A R K o s I A I TR B AR R Y S A TG4 h AL
3.1.2 K ERAER

AR R B HAer T LA s AR X R i, BEE RS, E R A SR SR H A
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Study on the Structure of Emission Regions of Pulsars
XU Shou-xi! , WANG Hong-guang!, CHEN Jian-ling!, LIU Yi!,
XU Ren-xin?, QIAO Guo-jun?

(1. Center for Astrophysics, Guangzhou University, Guangzhou 510006, China; 2. Department of Astronomy,

Peking University, Beijing 100871, China)
Abstract: Pulsars are neutron stars or strange stars that can generate multiwavelength ra-
diation. What the structure of emission regions in pulsar magnetosphere might be is tightly
related to some fundamental properties in pulsar research, e.g. the nature of pulsar (neutron star
or strange star) and dynamical process in magnetosphere. Extensive studies have been focused
on the radio emission height and some consensus have been reached, that is the radio emission
heights of normal pulsars are usually less than a few percent of light cylinder radius, but the
transverse structures, in both magnetic azimuth and colatitude dimensions, have not been well
identified from observations for a large sample of pulsars. Although some constraints could be
obtained from detailed observations, the structure of high energy emission regions still remains
as a matter of debate in theoretical models of magnetospheric accelerators. Recently, there is
progress in the methodology of constraining the structure, which is promising to push forward
the research in this field.

In this paper various methods to constrain the emission regions are reviewed. They are:
the pure geometric methods, the relativistic methods, the interstellar scintillation methods and
the multiwavelength synthetic method. The pure geometric methods, based on simple assump-
tions for beam geometry and dipolar magnetic field, are widely used, but are only capable of
deriving the emission altitude. Relativistic methods are more advanced than pure geometric
methods, because more effects that happen in pulsar magnetosphere, e.g. retardation, aberra-
tion and magnetic field line sweep-back effects, are involved. In the latest version of relativistic
method, three-dimensional parameters of emission region could be constrained. The interstellar
scintillation methods provide an independent way to constrain the transverse size of emission
region. The above three kinds of methods have been used to constrain only the radio emission
region. Recently, a synthetic method was proposed to constrain three-dimensional structure of

multiwavelength (e.g. radio and gamma-ray) emission regions by using multiwavelength obser-

vational properties of pulsars. In this paper , the main ideas, the results, and comparison with
the advantages of these methods are presented in details. Implications of the constrained results
to theoretical problems, e.g. testing accelerator models and radio emission mechanisms are dis-
cussed. From the evolution trend of these methods, it is suggested that the future efforts should
be tried to develop various methods that can be used to determine three-dimensional structures
of multiwavelength emission regions and to apply it for a large sample of pulsars, combining with

studies on related theoretical issues.
Key words: structure of emission regions; emission mechanism; emission altitude



