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EEANNEE TR NI EREREE IR )G, A—NMEEN 2km-s™! FIR#, iX5 Danilovic
2t \ " K Grossmann-Doerth fil Steiner ™ ¥ B 45 5 — 5,

4 KARFZFHRE R KA

KEHRAZH, ASFBBCAT I B A F KSR 5e ., LEande X G 200 2 H 5
sy Ca I H MBI QIR AT, G i I BDEERFE A o X =M fl 7 AL T AR R RS
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EH, WA MAEABEERRRE? FHFEN AN HIX =R A

1969 4, AA@EN k% DR EGRIEMRH B P AR L2, X bR %
£ X SR, B2 AN X G 25 mi, XN IX FhsE 508 AT DULE BE o A 45
SR He T (10830 A)” Sy Bl 2], Rk X gifkAH %M. ARESEERY
914 500~21 750 km, ZAriiE A 2~48 b, SF¥FEH R 8h ™, WEFHN 2 x 108 K, BTH
R 5 % 10° em =3, Golub 2 A" Sk LI 5255 5 HE 5 B ER 2 T 2 B X 438 2 B »
X H 55 5 s N YRR E X AR R . JE R, BT H B s R R I X R AR AR I I X
W RGE AT, RILIX LS H 55 s R T SGER 1) — X R AR B - ) i & e B H 5
B, HEH R R R AR E R R e T R S TR B, H AR
HE & — ANk Jafarzadeh 25N ™7 MG ER R A O HEACHE R HEAT T WIS T . ABATR IR
XA IR R EAT 48 150 ki, “FIFEIE AN 2.2 kmes™!, PN 673 s. H AR A
FYEER = SEANRKAE, HEr, M AR XE X A 133547 [5) 2 (8] [5] B 1] e 00, [k
AT R B YI o RATBE MR T [FIRE, H %5 iU BRI R B 5% 2R B 35 A A
KB FC o TR EER S SR BR R 2 % 2 FIE STt B i besosr BB E R 5 7 1)

Haverkamp 25 A "™ 5% 1 43 $E% 4 0”.2 1) Dutch Open Telescope (DOT) ™ IR %E
Rk, I IR Z S S AN ER 2 R ) 2% 6] ] B[R] R LR AT 9T, R IR BR T i i R B L L
FEERRE S RUK 17%, 17 HL IR R (01 350 B L L BRI 5 i P B K 2 £ S5 6o m
() R R, Haverkamp 28 A ™ A T-52 36 ER it i AUE PR 1, 506 3RIE S A
X L) Bl A s B LU ARtk vp B2 B B ORI R 1l AT R e 3R 2 5 R ERE 5 m 3 AT
THECXS o 3[R A AL RS ) RT R S OWI A B i R AT A, ARATT R I KR 4 (80% ~
95%, X WA T WHrTHE EATRIVCEC ) BRI SUERRE 0 5 (A Bk 0 f — — X B 2R,
A 40% WIEERST 5 BENE 5 G BRI 52 SR I X B IXUERH, BT RS RN, &
B FIRESAHE MO CER IE A B BRI A2 A B A B, AN TR ol &5 R R HE SR 13
ZIAfE IR RIS S R A BEESGAA EAERH . Rk, JeERIE S 5 G ERST 55 2 18] A 568
KABTETIR ST

5 RPARAS RO H N ok

5.1 HEMMERHRS

1974 4, Edlén 7RIS H & H GRS, KL H ZERE A 1x10° &, X HsEk
JFIRFE (5000 2 %) mtiR 25! MERKERAREE, REHH 4000 Z2E EARLA
FE o [RINE, EERAH )25 B8 e S i R f vl S R APk ke = . i, HRT
F DB RSB . #k SRR OB R S RE LR T K, BERAIN 300 Wem 2, VEE)
X 1 % B 152 26 ik 5000 Wem 2", HBEH X4 KIIREE I, HE R R R 4w,
I 4 EAEAE— G H I AL R H 52 Rk AT A&, B2
BB ATBIR B AR L 0% BT, LR 0 RS LR LR SRR R
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MHD 3% 5% Bl B 1) B3R 2 0B R s pe B e ™ gt — R i B
75 H B A BT R B g s A A B ™ s R M R0 U8 B P A ) R R A A
B FTHES B H B E B DX e A HAR X 2, SRR R YRR B H B
B3 S 2R (KOG B R AR AL . B, T HE SR T RIS 3 B I P R 3 A 540 H 6 BR2 T G
S Un iz El, VA A AL TR LIS T 1] a8 PR TR A RBE /N ™ T A T B
BBk 32 3 KT R BE K 2 5RO /N 2 B 5 k. SR R S AR — A,
I35 KR I X RIS B T M B B o AR E ORI U ROE B R, R S — BN T AR iR
VIR A, R T 00 R A R R AR A A RUEETE 100 ke DA IR IS B0 7. HAT,
S T BN R b R 12 B AR A WL AR SN RBE B RS B AR AT R 27
HERTRIS W, IR LI AR, (R GERA H R PR A . R, PIRISI DA
(R S | 1B B 01 ey AR SR R E=I 8

T LU, X6 BNV R o ) i RERE DR R E T KB RURE, AR HBEA
. TH, WARDE A S5 0 FR N3 STk 77 T R 7, R A SO AR F e IX 7
TP SR o (RS A BRI 3R B I A ) SRR B AR A A AR e 7, Ao,
BRSO BRI H BN E A TR, B 2 KIOTUR, R — AN A SR AT A
T, AT 75 T & A BRI o H S ISR A B 9
5.2 IkEiR S xTHE MR TTEk

van Ballegooijen 2 A """ #5377 — AR EBIEER . H B2 =48 MHD W B . %
TR S S DA 8 SRR T O BR A A F /N R E B LIS 30 T B YR BT AR S0 PR AR I
] JR 25 99 9% 5 Tl B 7 ) A4 7 (5 BROR 2 5@ i T R RE BB B, AT A e R AT
o 5.2.1 AR T BN, R MRE FLB N AL U — A i 85 5.2.2 F R A
G T BRSSO 5.2.3 $T1HA T 1ZMA 8 1 M B R $RE 14 5
5.2.1 H ZAm#kE

1520 3% 2 ARk 3L AR SRS — A8, WIIR I, 37 20 DXl 1o e 5 Hhufe
SRR R B R N TR R BT, TN B P AR5 S BB Feen ~ 1
Jem 2571 " (RBEX e e B BRI Leor BIPTRHENR, T4 F RN
Qeor = 2Fmeen/ Loore X T-— M AN HREIR, HAKJEN Logr ~ 50 Mm, FATAT LA
FIHAAEN Qeor ~ 4 x 10710J.cm 3571, A —FhiF SR 7 g Lol e e ™

Thax ~ 14X 103(pcorLcor/Q)l/3

I 1/3
= L9xHﬁﬁﬁ<aﬁ§m> K , (2)
Qcor ~ 9.8 X 104pzc/)§(Lcor/2)_5/6
I —5/6
= 1.44 x 1073 p7/6 <50§\j[rm> x1077J-cm™® 57| (3)

K Thax AL (BN K)s peor A HGEE TARE S (B4 dyne-cm™2), Leoy A
H & KE (BN em B Mm)o X 5T, 35 20 DX 0 i B2 A0 s 5 e
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WA N Thax ~ 2.5 MK , JE#HN peor ~ 2 dyneem™2"" """ B % — MR K R
Leor = 50 Mm, A NMN#AH T ERNEN 2.9 x 10710 J.em 3571,
5.2.2 R GERARR

van Ballegooijen 2 A\ """ 3 ¥ 6135 5 B T 4R 5 J) 2 AT A8 9 1) B REFR B o, T
W — i iR A T BRI, ) R 2 H R E, SR Xl BI6BRZRES, TSGR 1 5 — 4
AUy, XA KRG G TE G ERE A B Al BT ORER R B BRZ 55 3 TR % R, F
DL, RS AR o (R 58 T 308 R 5 S A W ST AE R BR R R R 2 b, FHSE b, KPR A P R AR L ER
JEEJZ A A AR AR HOUT I . T L, J6BRIZE b 0 R 5 AN T 1 A A R 40 2 T 52
SRR Ay AR R A R AR 75 5 5 SO BT FL F BN AVIR AT e 4 R B TR
PRI, A h R R L, R BRE o A Tl R A B R i
AR A FAE GBS, XFERIAEEERIRZ A 2 SR S IR I MO VT L . ZREREIR 1)
i, BRMRKIEN Lo FEEMABIRR (2, y,2) F, 2 BJ7 189S 5 R0 8 ot Sl 5 )
(0 < 2 < L) HEBESBEBIEN vy Fil. BEFKIPEAE S0 R A 2 SoRER:
FEJRBAEARN 2 = 0, WIERRA 2z, EITN —25 4RSI R (2 = L), mEERR
NL—z, TR +2. REWRAN R SHIRRE AR, X L6 & O R0E &5 W m R R
N 2o HEE B BB N E A R(2) MR TR . 7 b i SR B A i R
®E, FHAEHE 0.1 T FIREAWE . X AT ALTEIR 2 08 55 N 3B 3N IR AT 78 B R i & 7 1)
ARaE T T rh e 3

FERE AR, BRI KR L S X tiE 3 5 B S M BAE R, (RGN A A2 25
BENLIZ BN o I L2 FEALIS Bk B8 B 7= R BT /R 25 R LR A ) AR . S B A
JE it o v PSS T 9800 3K S BT SR 55 38 (1) 36k 5 I o v P 3G N T 3 o, 7R BERE AN H B2 2 JH
(I X, BT R S5 R R K o ] 7R 233 O )3k PR A P 5 LA T DX AR R 1 S S8
S (RIBT JR 250 5 1) b A 3 () BT R 45 O A U R B AR P 7 AR T R E BB B R AT R
f¥) MHD Fig2 F A {69 MHD (RMHD) 3580 o RMHED J5 A4 i) /2 75 388 55 Fro e
T TSR I B ) 25 A 3 LG PRy 5 s R o v P AR AL RO IR 00 5 368 0 PR P ] R 25 AR 2 1k 38
JIFAHFE . RMHD H B e PR Al 3% 5 B i /N T8 Seil3n it fE s iR AN ol Fe4i 1 430
A8 N T B IR SF DR E v (2)s FEHE— 20 M, BBERAT R 2530k (R 1) R /N T i 5 4%
HNF RN RUE .
5.2.3 FAEAZ L

MATE @S T — NS H R, SRR H BRI E A Beor = 0.005 T, Y R
HFANT =1, BFKE 50 Mm. BRI, ZIRKEN Lo = 49.6 Mm. X &E RN
zrr = 1.8 Mm, WA EKEAN L = 53.2 Mm. & AIBEHAHEN A 79 = 60 s, B— /MK
BB — MR (wo = 0.04 571, B HRIEEAN Avpms = 1.48 kmes™1) o BT X ) K 58 05 5
H % 5% peor = 1.833 dyne-cm™2. HJ7FE (2) 7 AR BIRFEIE(E Thax = 2.3 MK,

MIE 6 (a) F16 (b) AL LS (2 =0, 2z = L) (HIEF, AT LA H RS R 3 I T
BRE. XL i (B A LIS B i R 25 P SR AR B R S50, R E LB ) L. B,
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Bl 6 sEEAPRRENRHHEE O
(a) TEA LR (2 = 0) AT wy » WEDN k = 6(55£8), k = T(BL); (b) 55 R AR A R A (2 = L) (c) H
BEMEERER E: (d) HEMAZE, Qeors

RA WA RS 86 B 7 2 58 o o e o7 v P 088 v T /) SR TR A BT /R S5 08 i T
i FE SN 3G K o FEIRIZE, — 50 3BT IR 25 8 R M Bl 7R S5 30k 3ol P I o vy R 48 o v 3k 8
PABSOR AR I 5 B SR I RO R AETE OBk E R H 2 2 2 [ I X o fERE X H, B R 25 5k
JETEARIG R BN F R 15 fir o EaBRIE A IRIRAT 7R 25 98 B 38 0 1) 20~30 kmes—1, 31X 5 W25 5
ZiEL/E

EH T I 20 A 14D B AR 0] 7R S5 30 S 3 RS D B TR RE SR, ] b A% R PR BT 2R 23 R A A (] R
(R BT IR 25 A A — v P B AN R B 2 6] 23 AT, A1 B D0 AE — S T B [R5 B P A o X b
T 0 B ) T AR FE RN 1) AR R A A AN RIS (8] 2 AR R 2 P A, 2 R AR SR A ELAE
FA TR, AR I S R R R ) LA R R AR . I, X T € Rk b A 4 R R 3
B, HER/NA 10 kmes™t, WM 50 s, BERIALAE N 500 km, X5 IS IR )AL FS R AR
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Mo LA EPANE R, 580U [ PR [R) T A% 46 BT R S5 1) A% 49 PR ] 7% 25 41 1
o2 IR X e AR LR PR AH LA (45 R MOR T A T N A3 ADRBE (R . BB LT
46 200 s 2 J5, FTIRZEUE 56 RISk, SR /R 25 R E BT A R AR I . IXAMIRE RS
B FERURFS: T B AU R . SRS R — /N B U X AL B H %2 s R A
K RE PP 2= H B E, &R H %2 P R AL R A TR 8555, B TR s Fl
FLRE RN, 370 B /R 25 RE B AE H B3 2 P I 3R L RE ik . H B2 )2 BT IR 2508 1 34 7 Rl P
R/ ERFLAE (R 2 102 (138 7 AR B (AR H2 H 32 10 55 B8 RS LG b H &
REEFEHCR L EERZRIR 2 . 76 BT 8, (ERZ R H %2 B 1 B8 SRR BB A2 B 7R
SRR B o B — N E BRI RO ER R R IS s B T 2 A IS . W AR Y
SN IR SR (b, k= 7), Bf/R 25t i b BT A JE LR ME AR AN R VR s Ik R 1
N, BT Re RN T R IR AN L, A A s . DR, 2 TS BN 2 AN UK
X ] 7% 2530 it A () 9 A AR E R

B 6 (c) o 1 H B DA E) A R B it 16 25 () PR BE R B S (2 = 2om M1 2 = 2R+ Leor
Z PP I5ME) o 25 (]S 3 BRI % P A2 W3 1 FH RS Eag (1) FI3NIRE Ewn(t) AT, Aid i3 A
HAE T, B 6 (d) BarseH R A AR 2 B P INHCE Qoo (). FTUUE HBEE %
JEE RN B R FRBE I 1A AR AL AR Ko BRI 4G 200 s 2 5, Bl JR 25 i e e Ak 3, 3 ik koA
Frae o BUERAUS — 85005 0], BEATE H B Z RPN 2.98 x 10710J-cm 35715 X5
B RTV Wl (WX (3)) —8, & R EA R AEN Qeor = 2.9 x 10710
J-cm™3.s71,

DRI, 2 25 455 200 3 0 1Y) 2 2 B ) 5 8 A o A A 2 S A R RN AR SRR BT R . &
HAERARIR T — 205 3 X AT = 55 5 R RE PR IR #8 AB AT, 3 b g 3R T DA AR A5 LA
1.5 km-s~1 {35 75 MR 38 BE (1) 7K1 32 3l BrioR BT R 25 in e B 7 S — S8R PR )ik i 1
JAERT A B ¢t = [800, 3000] s P 3AME 1 250 LARGER AL B 8 pR B A8 5 1) R AL 0L, WEFR
PR T PR ISPALIRIIN ] 7(2)0 B 7 (a) A H T HEEHTE B (2) MHEBEETE Enag (2),
DLREATHA E(2): B 7 (d) #8002 ZNREINIAE Quin (2) FIRLREIIFAZE Quuag(2) LA EA]
IR Q(z), IXEEEAEN X R LN WL, EXIRZKE (1 <20s 7> 170 s) Al
H%JZ (81.3 <7 <109.6 s), Mhfe 515 (HRIEGIRE, SR THAE (Exin > Fumag)o

B 7 (b) NRTRIFEIRIE, 7 () NIRFUEE TR Awms, 7 (e) NLBIHE 135
J K ABims» 7 (£) NBH s VLRI E] 13X 4 DS BRI TP M. X 4 DS AT TE X
BB (RIS, BA] IR 25 3 B RN 308 U 7E R A S AR K 31 T I8 E Avps ~ 37 kmes™! I
Wems = 0.52571 (JLE 7 (b) 17 (c))o FEREIR R 55 Ak PR B /R 25388 5 LV A 3o I8 IXC IR £ 338 3 K
60% (MLBE 7 (b) BB RELR); XEFEATEH R ZE T, X LR IR 55 78 32 980T 2 30K 2 i
LR, HEHRIKZE W XM= e . BRI, 76 H 22 A% 3% 10 B IR 25 9% 38
9 20~40 ks, X SGEEGBNX T Ay 0 L 0 B T AR S e
20~60 km-s=1 AH—E; Xk B A ] IR 25 BT R A S SE PR . BT (e) AT (F) o
HIR BN ABims(2) FIHLE S E crms (2) TEARJE KA AP ERIA R 70 . 12 KRB IR 25 i
THELEEERZE R IE X AR KMIBEEE, [T RIS IR /R 25 5 ) B AL R IR R 25 B R E R
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7 BRIRRRIER R R 10U
SHER RIS R AL BN R (a) SIREAIBAREE L ULLCENTIIN E(2); (b) BT Avimss (c) RRETT
MW wemss (d) SIREAMBAREINIE R EMHIA Q(2): (e) MIENIITI ABrns: (£) HESEITTN apms - FEES KRG
8 A AT b P T PR AR i) B F~P I A B o B AR AR AR BT R S5 B G I (0384 7 (2) IR TR RR AL B o BT /R
SFUTE H B P LSRR 1 BUZ 81.3 < 7 < 109.6 s, XATLLH S BB E .

G AVRC e )

Kl 8 BN [A] ¢ = 3000 s B, BAIRAS[F] vy B2 AL BB T o djc b —HF, i FE A4 R
B f(x,y,2), BZHENRR w(z,y, 2), B=ANERERE h(z,y, 2), &E—HFRHESH
a(x,y, z)o AFEIFIS NHEAAF I L 2, BRI B AR R IR B 7] 7(2) AL
BIOALE . XA EAE 7 =813 s Al 7 =109.6 s &bo A EREAA LA AT L s L E
Wi w(z,y, 2) S a(z,y, 2) R T ARLRPEA BAEH S 800N R BEL 1

van Ballegooijen 55 A [ [ % 0 i B4 BEAR W DL H b ) @, (H B fFEE —
SO R o ARERAE ()72, A R I EERORT H 28 i e 52 — Se 2 AR LA T AL R B2 A 22 K.
B R R0 R B X R REEA, T A R0 T i X RE A R Ot o AR A 1R 1 7 /)
T 0.02 T, 1WA AR H % )2 13 3 X @03 K/ 0.01~0.05 T LA JASEH 7 —
AN, HAEBPLS R R A KA G 25 . Aid, van Ballegooijen % A H
G NI 25 1 Wl A U — B I 7 R) o BERE— B M, WS AR 2 RN RS AE H BN #
Hh T R At DL 7R B ROV I 7 U )



15 KT, &5 KPHCERBESE M B ARR RO 70 K Foxh H 2 0 A i ok 17

TR1 TR2
20.1 40.3 60.4 81.3 880 947 1014 109.6 130.5 150.7 170.8 190.9

wﬂﬂlﬂlﬂ
dv o _lalsl T CFINYND
1=l 212 e I D

8 AR t = 3000 s Bf&EER Bz S 10U
TR o R w, BOBRES h, HIBBH o ARSI SRR AR, [FRE, REFR G B A M AR T AR 350 B I 1]
T(2) AALAERROR B . R T AR LT A b R 3 VA — A 29 7

6 4(.4 D*Dﬁé

VAR, A R PHYGERRE S md (R 8 T A R IR, A FRATT Wl I B AR T
KT ff. betn, Wi s m R EEZ) 100 ~ 300 km; Zdr L2080 8] L+ 0B oR %, Wi s
() P < L L ) B TE W DX SRR R v, 3 — D R TGS A PR T P R A A2 B AT TR N B AR R
MRS — MR O B R AR RSB AIR G I R o X SR 2 7= A A BRI
2 LEMN B EA — AN W AR B ek iz sh e A, X R 2 AT S R
(KL Rl e KR AE X Ak [ — N R0 s RIS 12 30y X P e 54 AR 7T BRI Bl 2 AU BT AE R
WEERE RS

B H TR, IR BB AL I 25 SR A8 SR ARG 5% s T ORI A 46 A B I %
Fo WL R BTGRP B SR RIS B TR T T, R W R RS
SERH . WA — I BRI I 25 SRR B, ARG B A B AR T T R M R
IR JG 2 — /NI 5 B TR SR I G o 55 B TR SROIOR T HEB 2B 7 — M A TaE
P, BIRES7 SR FEWS, MEE S NI S, SR TSN, &E S EmhE R E R,
T T PN 0 5 AR ) R R R AR T R 2 T R, BIA Bk 2 T R IR A X Fol
e W I T B PATT TR 7 T 1) BE A R PR R

HEIR TP 2 A BEATLIZ Bl R R 7= A B R SR R e B ) bRk S8 T
A I A e P S I T a0 SRR AR S5 I ok e o v B R NS, fEEIREMHREZ
() (RS IX, BT R S50 P I 8 K o B 7R 23 O )l s i 3 B LA I O DX AR i S IR
ST RIBRT 7R 55 0 5[] b A% 9 R BT 7R S5 38 e A eI A B AR P 7= A T R U RE 2, AT N
BRI H . E R CIRE L s R ERE, X s /N R IS B R E AT 01 7 2 4
IR B IR 25 AR B — AN J5 1)

DUAEA R R 1) B2 e U S S5 R B ARE I 2 AT A EEVE T 2 I &5 SRk

R — RS SRR 2 5 m, meEM%gﬁﬁﬁm9ﬁ%F%nﬁ%éw
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JE5T R IR R X GREFERI? AE R B RS CER A R s R, BT s N2 B ARTER
FERUNRK BB ? Wh e s 3 RN RE LA S 18 2 0t HAE (3R 2 A T B8 2 oot I FR A
FISZ M AT 22 K2 Bk U 5 6T R BH G BR R R K DT R 22 K 2 e sl ) e B an % 46 2 K
FH Y Bk e 2 P 110 e B T A i 2

ToX 6 i) ALY i, 1 FRATTAR R T AR IR B A, AR R 2 i) 1 O B B e T AR R B Bt
AR AR B K FEARKET 10~20 4, NFSRK AL 3 A 5 DOk K HARH R FH 2
B EA AE AR 4 m IR FH 25 EST (European Solar Telescope), 424 4 m
19 S dE R AR K BH 2238 8% ATST (Advanced Technology Solar Telescope) F1I1424 8 m 1)
o E B AR BHEE I8 CGST (Chinese Giant Solar Telescope) o 31X 8K 143 B2 78 65 1) A ) i
A58 AT EE v AT b R 0 21 R BH RSB 2 T R A 45 4 DL B A 3R B8 2 IG5 B, R
FAVRMBEE ZIRATFOCERE . ERERH 22 L2

X B R R B A A AR AN [F R B bR . EST KA 2 3 BUSE « iE F R+
AR, Pz E] . i ] o 2 A m i o R SO ERIR R 5 Bk E R 2 R G i
TR KA 5% S TR BEAE IR Z EST MR Bz —. ATST ¥4 A7 K
ZHIN IR R R T B H G 5Tl DA S H A 35 22 1 R PRV 3. ATST #54) FH
I R AR AR TN R = AR L], 553 M3 2 )20 R BARCEAT T H
T )2 e AL I DUIRSE )8 ATST o5 — MR EZ AR H bra it 2 5 B E 0, B fE
LD EERE . ERE . HE&E, @k — KRR UE RIS AE =4 R, KA R T 3ATE
U MO BIT 58— e R RURE &5 M) BT A B BRI FA R H 2 4 ml @, CGST BIRLS: H b ilre K BHA
FEER B PE X IX— 7R ED FE IR b, 78 20 ki (07.03) 25 18] )RBEFNRD 22 49 B ik 1] FOBE _E U0
REWE G I 2S5 K, 6 R BH 76 B 4R SR AR 5 ) i RIS R G E 45 R
BE— B N R R IR — R R LS AR, e BB ICZ R ENOSAE, WEEis
WitE Bt H %Y B s MK B XS N REEREY TG Z RIAR & . 1X8E, SERE 7R
KBHBE SN YU MO ER 2 B 88 R A 4l 72, 2R AR BH A AOE S A B, D23 18] R AT
i SR M AR B AR 1 T B
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Studies of Magnetic Bright Points in the Photosphere and
Their Contribution to the Coronal Heating

LIU Yan-xiao™2, LIN Jun', WU Ning?

(1. Yunnan Astronomical Observatory, Chinese Academy of Sciences, Kunming 650011, China; 2.
University of Chinese Academy of Sciences, Beijing, 100039, China; 3. Institute of Geography and
Tourism, Yunnan Normal University, Kunming 650031, China)

Abstract: Magnetic bright points in the photosphere are the smallest structures that the
present observational technique could resolve. They are regarded as a reliable tracer of
footpoints of the coronal magnetic field in the photosphere. The energy conversion and
transportation caused by the motion of these footpoints is considered as one of the most
important energy source of heating the chromosphere and the corona by waves or magnetic

reconnection through twist magnetic tubes.
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Currently, we have known some important facts about the elementary structures and
the basic features of magnetic bright points. For example, magnetic bright points have sizes
about 100~300 km and their lifetimes range from several to tens of minutes. Furthermore,

their velocities are around 1~2 km-s~!

on average in the horizontal direction. Especially,
some magnetic bright points whirl along a logarithm path in granulation lanes, which can
trace large scales swirling down flows.

The temperature is an important parameter of the magnetic bright point as well. Studies
have indicated that the whole volume of the bright point does not necessarily fill with
magnetic field. Instead the magnetic field is confined in a fraction of the bright point
volume. The temperature in the region filled with field could be 10® K higher than that
without field, and displayed a weak dependence on the strength of the field. On the other
hand, the temperature in the field-free region does not show such a dependence.

Most of the numerical simulations and observations show that the formation mechanism
of the bright points is related to the process of the convective collapse. Namely, magnetic
bright points evolve as follows: strong plasma down flows in the flux tube, magnetic field
strengthens, and then magnetic bright points appear. Some simulations and observations
revealed that strong downflows bounce back when they reach the bottom of the flux tubes
and turn into strong upflows. The upflow may develop a shock front that could be energetic
enough to bring the chromospheric matter into the corona producing spicules. At the same
time the flow move upward, the flux tube undergoes a kind of instability associated with
the convective collapse. The upflowing gas leads to the magnetic field weakening in the flux
tube, the gas density and the temperature increasing, and the flux tube eventually splits.

In theory, Alfvén waves are found to be excited by the oscillation of the flux tubes in
the photosphere if the footpoints of the flux tubes move at a velocity of 1~2 km-s~!. The
Alfvén wave is invoked in the photosphere and travels upward into the chromosphere and
the corona, then dissipates its energy heating the chromosphere and the corona. However,
as we have known, the Alfvén wave has not been detected in the photosphere yet. Whether
or not the coronal magnetic field footpoints in the photosphere could move at speed of 1~2
km-s~! is an important criterion for producing the Alfvén wave by the flux tube motions.

Developments of large solar telescopes and advanced data processing techniques lead to
the discovery of the magnetic bright points in both the photosphere and the chromosphere.
Some important properties and dynamic features of the bright point have been revealed,
which include their sizes, brightness, and kinematic behaviors. But the internal structure,
the detailed relationship with magnetic field, interactions with the nearby granulations, and

so on still remain unknown. These open questions constitute essential scientific goals of the
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giant solar telescope in decades. To our knowledge, three such telescopes have been planned.
They are the European Solar Telescope with aperture of 4 m, the Advanced Technique
Solar Telescope with aperture of 4 m, and the Chinese Giant Solar Telescope. Successfully
constructing and running these huge telescopes will bring us a brand new view of the Sun

with its very fine structures.

Key words: photosphere; magnetic bright point; small scale features; Alfvén waves and

oscillations; chromosperic and coronal heating
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