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Abstract

The magnetic field of the earth plays an important role in the ecosystem, and the magnetic field of
celestial bodies is also important in the formation of cosmic large-scale structures, but the origin
and evolution of the magnetic field of celestial bodies are still unresolved mysteries. Many hypo-
theses to explain the origin have been proposed, but there are some insurmountable difficulties
for each one. At present, the theory widely accepted in scientific society is the dynamo model, it
says that the movement of magneto fluid inside celestial bodies can overcome the Ohm effect and
produce persistent weak electric current and macroscopic magnetic field. However, this model
needs an initial seed magnetic field, the original values of many physical parameters inside the
celestial body are difficult to obtain, and there is no stable solution to the large range of fluid mo-
tion, these are the difficulties for the dynamo model. Furthermore, it is difficult for the dynamo to
explain the correlation between the dipole magnetic field and angular momentum of a celestial
body. In this paper, by calculating the interaction between spin of particles and gravity of celestial
body according to Clifford algebra, we find that a rotational celestial body provides a field Q« sim-
ilar to the magnetic field of a dipole for spins, and the spins of charged particles within the celes-
tial body are arranged along the flux line of Q¢, then a macroscopic magnetic field is induced. The
calculation shows that the strength of Q« is proportional to the angular momentum of the celestial
body, which explains the correlation between the magnetic intensity and angular momentum. The
results of this paper suggest that further study of the effects of internal variables such as density,
velocity, pressure and temperature of a celestial body on Q« may provide more insights into the
origin of magnetic field of celestial bodies.
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H E

IR LSRG AR RERS N TH ARESWRITR A EEEZRNEM, ERREHTKIRIEMERE
WABRZESER A BTARRKEE. CHRNSHERMRU, BEELEDRKEgE. WAEERRF
HRA S KBS R ATE B0 R AURE, BB YRS NSRS KRR 183, BB 7 IR KB FERK
HEER AR RRNER#T . HEXMEATE—NEHNM TS, RENBRSREYES
BURSEIRE, KEE KA hEFREE KR, XEAR KRR NHEE. ok ByETHBR
HERRRE B BRERIERS) 5 A S B2 MRSRE . A SR A Clifford &R TRT B iR 5 RE5| 12
BRREIEM, BITKIERERESREGRE T — A S5ERTRIHFARENS] 13570 EERAHT
LT B B IR AR SR Qi A RAUUHRS ISR, IMTHE SR — BT . THRAQGERIELLTE
RPANE, XEHERT ERUTBRESASERRERE. AXHFERER, RABARENEHE
SHMER. BE. EONERENQGRIRN, N PHEBREUSTREE EZEN.
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1. RIAHIHHARAIIIR

HERTL I 0 BRI AE S R G B A A . MBEA SHINEALTRE, Aels B K0 XU Z8
MR A K T . AL WTHEERIRE S SE I PEROR . A T 250 48 A [ N IC 8RR B R,
#1600 FIEE A Gilbert FIBTHMEZAE (HASE) — P, Mg 7 —T /NS Ry e B
e TS F 2 ERIAANERE Gilbert /2 55— /A BEILR AT RGUEHHIN o AR 2 B HI A0 3 i A
AU I E R HLE DG HEZRZ S, #onth 1 e — A RmA” iR E2 45 [1].

KT HHEAEIREG L RARNSDZ . FAXRFN, el 7+ UM AR . (EREIRE SR A —
M NEREARE, Rt 2 RIETE Sy “ TORYIPRAXERL” 22 —. it Gilbert f) “HBERZKHEA” 1)
rutstiB s 7Pk E B AGR R B M = = A BIRELT, RE CE R 2 B B
w X BAPIFEAS T REA KR . TOAGEE I A S B R, SO AN P AN B 7 .
I RE AR, T UL TR RONE « e LT RN B R RN ISR SR, PRl B R /N T e 15
JE o BUE FLBGRAT RO RS Y B0 A MR A BRI A SRR M BRI ) 3 PR AE 5 Pl e
JRRIBREN N HEAT RIS SN, TS5 XA L R AR . R — N IKEh RE AL IR RSN e, BhRE L
R BE ML RE . W SR AL AR BE FT AR PTRKARFE 1S, MRS 9 T LA OGRS S B4 . KEhHhER
BT R B A ORI, K2 R R E ). TEHIRI AR R b SR AR I BRI 3 ) R R A LA e,
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PEBIR NS, TR R S R . MR USRS TH RS A, B ORE G, WS ERESZA
VB FEAN SRR FEANI 5] o KPR RRANI SI PR AT DLOR SN RAZ 0T, 6 1T 7 A Bk 1437 o

W& T ENBUA AR R R, BRI W R AUV R A RN LU 38, IF HaghAT TR EMEL
EBAL . SCER[2] [3]7H5 T M IERBAGAARS) /12 07 BRI 3 — > = 4EBE IS T A2 A (1) B VA BB . 127 R R T
FA [ A e PSS PR BT 2% () BRI LA 5 v (R AR AN G 3777 A o VR B3RO B AL — R AL, 2
—> BIRAEFF @I SR AL, 4ERE T =M BN A, KT 40000 4. AMZ AR EE K ATk 0.4
cm/s, AL ATIA 560 il . WLREIEH L AR E XA RE K 4000 £ . R AIRGRE G B MU R T AN B
T R 2 SR EAT & B B R R BN A A s YRR ) B e R Y L bR, i b A 4R AX
BrRAZA 5 U BR_E I B I ARALL . NG FAR M G TS« HRiE A LRI AR A SR AR, I dB=E R
)PP ERE R BT VIR R S AN F) B R AR AE LT 4E A T RUBE BRI “Widnikas” &
VORI TTHRE, B AR Y BN N o] LS, IR B W ) e — kg s, (2R R R
B WL, Rodk, WAL SGEnERENRS) . EXNRESHAE AR RS T, ik
TR v DL A IR 3 (R) o RUORE), EHR B3 B mT DA AR AR ARG (RY o RUSE),  EH X P A 287 ]
DA A H 2P AU AL . BITE, Jd I R T SN M Wit 1A g R A AT BB SR A, RS 18 Ak
M, 32T & T HREA B RIS R

BAREH R AL EMERAU T T 4T T E R, (B2, MRl i SUa Aok, a0t
FHEIAER IS ) R, MR N BRSO 2, SERRIIE /D o HAZ A AT Bk PR RATD
SRE MR EE 0 A B IR 2 1) LN B, 1) FH i 3 AR A S0 1) 435 SR 2 HE W AU U S A Hh RIRES A A2 . 3
B — 5 I {7 NP M2 5 e B AR AN [ 5 R A T A ARG PR . A T IR G T TR
A 2 RAZWE G Y B IR AR 2 B Az K rB LI R A A e 2 T T PR ] 4% 3 A% A0 LTI 3t
TR AL RE, Rl R REARABN A AT A MR 2 3X — R I 2 bR R LR A RV 22 IR AE[1]

RIXCMEELW], i RIFAE R RERGMEHI R — MR . fERARS, K. KRR, BB, R
TE. WTREY%, WHRBAEBER,. e BeRaAEaE . kef BEnEREKM4] [5]. B2
BR. ERAEE R TR, WA KRR W73 456[6] [7]. SR R B R RSN I E )R
W AR A B 27 o fg B PE R iRl f . — o R BEHEAT & O, s FE A SR B A0 2 SR 2 3 T R
MBS MAh, BAHMAAIE T FHABMET R R . DIENTEB 2 W AU, 7ERA R R
DN KRR B aco- R MU BERIEOFNAERF (1, Hrbo R 37 7 18 e i A e T (1 B0 A FH
AWTEER . MR, ARiERcoie et RGP ks, NRE R R REH, BT E NS L,

BJE R NS AR B R AN e R0, UM E AR D95 3l K LIS e i Al T RE AR . It
b, FRER) ao- IR AU ARG TROR RIS Ta) ROBE KA, ToVE MR REAE JE 5 AR 1) 2 28 oML 2 R 2 1R

SCHR[814EAT B R FENLEA FH T K R WA 0 AT o EN 4 K B AT R WA B IR AT A2 R FRL IR 1) 2tk
b BERR T AU AR R A% R SR R ARGV IR R, JRAR TS AR AR — LR
KB R AU LU R 2 — A, 7R KR AL I B B S bR, A RERE T iR 25 A
oo IXFE, FEWIIARY B T XIS 3 1) K LIS A o) DALEAZ N EAT T BB S TS AR R AR L bR ) v &1
WA AR AR PURAC T — M Im FHE . I BES A N R Re A A Realad P R AT, RS A
ABEFFHEATAIA 1, RS R REE 1E T o 28 MR R r LI R LE P A L A JELAR ) 5 55—
G WZEA R B RS IS AR PR AR, BEE NZRPOE G R, SNk, — &
FIHMZ I JE BEA R UALERE R AL E RPN R 2L RS, e R Bl R sl 1 7

I KR R SR 4, RKILEIRIBARNE 5 M s B A IR AR . 7E1R B8 i #L
=2 RO FTE Y Schuster-Wilson-Blackett < £ [5] [9] [10] [11] [12]
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e »
c

XH p RRAHEGE, L RREMshE, GRPWEIIHE, peO(l)—MIENHEE. CHR[11]24m I
B BAARSS HIX AN KRB, R — S5 W IR I R w452 . AME[S]I 7B kB, %t
T4, logu fl logl 2R EMIEMIKR. Rl SAHEEME, MERMSHEENMIL . X H R
A, logu Al logl H BRI AN AR K R FERHRTFIEAT, KRS BEKRIZEEEAME. MERRE
THOLN, AREFZERAEN logu F1 logL IR LRERH & 1 IEAH G K & (2 W.[5]H & 9).

KT Schuster-Wilson-Blackett J¢ & [ ERVR g RE = BA LLR JUFF: SCHR[13]90 8, 7E Thoms-Fermi iz bl
NHITHERY, £ i, RN S — NEBCEY R IT AR AN IE R . RAEAE
NS R, BONE RIS ERES L, IERAR AR 10 %), HiXZ
DARRE RARTSA I A A, DA AR R o = A bk o B P AR ASAEL I B IO (A AE o SCHR[12)48 tH M RE 2, BRI
O, = (n/rg)ijRjk,m A2 Maxwell 7578, W AE T 52 e A LR PE RO BR 2, X L Ry, /2 Riemann 5k
i, EHRE TWIRES, rg RYIKRKE IR, p ot aumst WG E 15 35 O, A1)
WA S B EIIA OCPE . AR T HAE B AR 7 B AERR U FERL T A AR e 1

SCHR[L0]9% H s BR T A2V R VR 22 @ b, B A T Ll R A2 X i 8l ) 22 e AR R U 2 . H e
PEV R A A A HH R & TE A7 L er 2RV S, G PR AT R A8 18 5 A ESP AT o SR T AN
KEHROL, MR /NRRABN, Hh s HAMERE, . EIXAEREGR T, FAT0T LU SRIZ s
YIB=HE— AN R T 88 R G, FF HLIRA VRIS S 0 i = A G 3% 5 0 51 D04 E 22 a0 SE A o8
Fo SCHR[14] [1510A I8 3 1 51 B e B4 7= AR WSk By, DAL i e RV BsRAA R AH >4 T — MR AR 1

2. RIFHIAEFHTE

FERIRIEE R AT, BAVEE S — TRAES 7AW E . B B R 2 — MR/ I R 2
W, HMHE X =1, Hrb | YRR, S VBRI, S f77 5 R TT I RUa TR iR
Fo BB T AER RSN

MQzﬁ%@M)(%:%MU%WN», @)

Ry REEWTR, v NERE PRI SRR, BTSN T s8R

B:VXA:4'::_2(3(,u~f)f—,u)+2'uT°'u53(r), 3)

Horpr, 8% (r) RAKFL S0 A, BT KA -0 BRELE 1 O B K/ O, WACEE SR b 37 R ST s 25 47 1 —
Tl (HEJEFRETMET ST, X—IFHEZETTER, BRI KR e-0 REmUE K 7576t
Yooy e, TR RS ANAE R . (ERCF R, SR TR S 2 7 20 ORISR, 78 Rmida i m)
TCLRHRTE L, 2R T 3K AR LAAL, FHIRIBER R RS . fERRAAR R, (3) WL &
TN
gZB:}HZZr-cos@
ds d¢ sind
TEH 2 /MBI, IR B R, HAms &8 — MEWR T s AR M. ZHE R
BRUEFE AN, WP DAARAE B EREE A, 08 A PR BRI E AR 10T, B Gy SRH BR BR ) B AR T
FEAWL[15]. B BRAMEEIS 73 A A BN REAR AR 1 7 AR R AR .

& r=Rsin? 6. 4)
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FATTHE HL A5 T B SOUL PR R AR A Hh B SRR 1Y, ™A% 25 %2 Dirac g &5 51 /137 A9
HAE AT REA R MRIT RAR LR 2 OG8N BT

dx =y, dx* = y*dx, = ,6X* = %5 X,. (5)

Horb bR 489 2 Clifford A% CI(1,3)

Yalo ¥ 7072 = 2Mas 77y ¥ 70V =28, (6)
X H o, =diag(L,-1-1-1) /& Lorentz FE#. FrAERECSGERAIL RN
yi=hiyt v =hye Gh =65 Lhi =4, O]
hehen™ =g, 1iln, =9, ®)
FE[16]H, FRATVEANHE T 1 25 M 2= oh i) Dirac J78%, £E HARSALH] T AT T4
a"p,p+s,Q"p=my’, ©)

Ho o NIRERF, 0, NEEES, s, NARER, eM8uE N
. - PO 1. -
a* :dlag(p”,p”), p,=i(0,+Y,)-eA,, s :Edlag(p”,—p”), (10)

Hrt p* =hlic®, p* = hiG® 225 il 25 iy Pauli ERF. Y, M {H Keller BX%%, Jaime Keller ##% /& CL )
{Advances in Applied Clifford Algebras) J& ¥4, G AMATINHES) Clifford £RE W 7T RIS T
AT, QR NETRE R, ROWIEE A e S 51 A AR, AR A SO

Y, =%h; (2,02 -a,12), o =%edab°hghfsg';aﬂgw, Si = —hUR. (1)

viu

FEAFAES J13m0 s BATEE T — A EBE-51 7S R0 s, Q° o R MBS AL 2SR, 34T
FQ,=0, X BIeS I ABAH AR Wk S 73 R MER R4, XN EERLAT Kerr R —
B RAES ALK . BE B e S5 D BAAAEFA SR, A R AR R T B DL, R
B it B s Q, MI2HE5 . G0 AR 2 i RURL 1 (¥ B e ARG D dWHES ], w27 A 2 R -
N T FHERZN MRS G REUIAATR, BADRE Shess BRI Q, WK 148

Jie e BRAR ™ A (R FE AR AN Kerr BERIEEIT,  AEMTIET-1H 25 (8] R4 BR AL AR 22 b BAT T B A 5 [17]

dx® =U (dt+Wdp)® -V (dr® +r°dg?)-U "r’sin’ 6d?, (12)

Her(U,v,W) Hz (r,0) lEE. Hr > ol f
2m 4L 2m

U=1-"— W —>——=sin’f, V >1+—, (13)
r r r

Hephm Z2EIRIFE, L2RRMASIE. NEEEARSA r>m> L, FlUms KA S m 2354 3 km.
(12)% B AR R R BN

W —Juw a4

1 4
= ' = - ’ h . '
rV s rsind@’ °  rsing

hy
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A HS
Qf = h(t)hlrthh?? (O’aﬂgt(p’_argt(p’o)
= (vrsing) " (0,8, (UW), -2, (UW),0) (15)

- %(0 2rcos,sin,0).

HI(AS) AT, KR Q M3 5R B L T ERRI A Bh & L, R i ikl 7 i B e - 51 I & 35 e
AR TR AR JATFORE Q° ML fifeil, HAs)A
dx* ., dr 2rcoséd
ds o sing
(16)2K 3 Q7 (X)) 8 o A AR AR 7 (3) Ik 1 2 (4) SE 82 —FE o AR LA AR IRAIG M, 15 FE KL T (1)
Fie-51 IR &9 e — 0 &1 T R R E SIS, D ROZIT AT & Schuster-Wilson-Blackett <
Ao
ZUk, KT EERMSHBAVER P B — 2B B BRA BB T 7 745 f 2 B 5
ERAPMRE? R AR RIS R BRI BSOS A S BRI SR (S 6+ 7 8). 3K
T TR A, SEbr B R RE THRP SR FABE,  thplg N8 7 ERRI R m M MR L,
MBS 5 SR IR L AR S B GO 1K DR 3R B8 20 B2 BRAG Bl 37 v 2 R 3 A il
FERTER, G S S WL T A IS BRI RURR IS, el 0 PR S AT B EHESU A P AT B AR 2 BR A T
BRI, BT UL KR R B T ey S AR R gS o  SEOR AR T AR R A R . TR
AN ) EES A, BB IXESH I AitG Ol e, JATA 25 2 AR WA 1Y 2 BRI 1
Mo BEAMIERE R AR B RS AR R A ), X7 R B IS ISR, FEERR AR AR AR e Bl A B
L% % — MARXSR AN, X — it ZEREAT AN B B I E A RE A . SR H IEX N RS, M
A T DA 3R A )

3. HWIE

KRR P EEVR A A — N AT X IR A el e PR AT R A AR, AR ST F AR B F- 5
IERREE, AT REEIRILR R A e B EROVRL T B R ARG R T s — AR 51
Y, ER—ANH RESMIKI, AIEAARAEDGE R AT SR . IR fERT FU e R I (11) 1 70 i
I}, James Nester 43 & il i, X HLATREA — MRIRME BEADE A VWER]” o HIE - 51 Ik
MATETDR TR 7 WRE, BASPAENIIRE. AWML RN, IRABTERES S Hin
B . R AR LSRR QF I, Wt B R AR T RE A BB ER IR
MERMAG TR, [EZERINRACADLRS 1417
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