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Fig. 1. Relativistic electron pressure P, with electron num-

ber density n, in the limit of weak magnetic field inside a

neutron star.
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Fig. 2. Relation between electron pressure P, and matter

density p in neutron stars with different magnetic fields.
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Fig. 3. Study of electron number density and electron pressure in strong magnetic fields by other authors and their comparison with

this work: (a) Relationship between electron pressure P, and p in a strongly magnetized white dwarf (WD); (b) relationship

between the electron number density n, and p in the crust of a neutron star; (¢) electron pressure P, as a function of p in a magnet-

ized WD with maximum electron Fermi energy Fpp.. = 20m,c% (d) electron pressure P, as a function of p in a magnetized WD un-

der two different theoretical models.

ML B Fon e 2 i E B- = 0, 10° #1 10
AL 2R, 5 P Ak 2 7 R (23) T 3.
ST B = 10% sH /NS, ki 1 B3 AE S
TS, TR SR SR LT
K. % TR, Bl B = 10°, B 7/ fE
5504 (v = 0) BT AESLES A 15t 3 FEE 31 L P 11
JUAMRESL, TEC R T SE RSB, BT
B LSRR AT A R n) =
(B*)Y%nq, Fr nl Rl n, 43 0k B3R 7 T AR
BT M TRCEE . A e R A B T RS
J2, 4 E TR BE AR AL R B 5 TR 3(b) ZA
AL AR B, RN SR 3E 5 % R RE 16
T2 AR B FAL I 9, 480 B T4 B R 745
R, HL T AL A A B T, AR TAERT L
BHARFAE 2013 4RI TAE 20, SR 7685 BERE RS
TEE 3(b) A B B L T B R, R
TR S A W 0 O B TG, 356 5% S48
FIZEVE AT SOk [20] 4 A BB RO RS 7E3RTE

YT, 7655 3 v DX A v 3 R T
b EH TR R B, nAME S NRZIX, T
TR F b TR YASTTRE, STk [29] X7
FEsRA RS, T Eomimny 2, SCHk [29] 458 B" =
10% 3R FF (3 % 3088 Hh AR SCHL - R s e R X
JEE, A RS BT < 103 57304 ARG
Y B < 1 MIZEREK.

Kl 3(c) RRBEAL VAR 2 P L T IR P, B
B p AL 27, Hid Py = 2.67x10?7 dyns-cm 2,
pp = 2.0x107 g-em 3, SLLE | K MR 26 A £k 4l
FRBEEID T v = 1, 2 71 3 AL A HHZ. B
TN BOE R R OREAE— A e T H
TFHKAE Bppnax = 20m?, 2 vy = 1, 2 1 3, 1]
LIRS0/ BT = 199.5, 99.75 F1 66.5 (UL 3C
Bk [27) TAER 1) BT A IS B L 2OK RE AR AR
{HH E, = 2m,c*, 5 PKAE H FARME W e s
SR, LIS B — B i TR e, 4 —1
POKRe, HRE (25) R FEUR R n, RS HIH]
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p = myne) Yo AR PIRERE p (Y, = 0.5),
oy (27) HE AR A P, B 3(c) B~ BTRE
Vnax WIS/, ZEA R % BT, P B B 'Y
B A, X5 (23) 4R ARk 3,
ANFLSAETFSCHR [27) R vy EEASCRAIY v
BMRZ (BN 50% LU L.

ST FSCHER [27) M SERIEAT A, B 3(d) 4
H RPN R B ARARL T FUR R P T TRSR P, B

VIR B p W24k, BEEJL N p = 1.2x10°—
1.17x10" g-em 3. RASLL LR B = 01 P, Ffi

p HI7E4k, M4l P, = 2.45%x10 1Tn 43 = 2.45x1017
(Nap Y )3 1531 P, BAALIERTN 6.31x10%0—1.35 %
10% dyns-cm 2, L0 f5- B FIRTE By = 20m,c2
il B = 1995 KL T P, bt p 7281k, R T faifkit
BB vy =1, FITRE (27) 153 P, BYZSAEIE RN
8.46x10%—3.27x10% dyns-cm % W5 {0 5 -2k R
JNTE B = 199.5 B} P, fifi p 107224k, TR (23) 153
P, AT A 1.24%10%8—2.56x 102 dyns-cm 2.
Xt e DM2012 FEARL 27 % B7E A [R] A9 43 T
5 i 2 B A AR e, JIT X IO 1) B K L 9l K BB I
KT 20m,c?, 33X 52 R RIS [] Y BS54
HL PR | HL T RORRE AN T RS (158 vA AT

TEH —E M ZEST:.

4 BEEFTETRINFAX
B3R AL T B F 1A % E RO S IE

R R A IEAR RS R T RO S (8], 2
SR ARSI F T ERT A ARSI AN A
B, FETORE D IE REZR ) B (I i T RE A Bl e
REZS. BEE WL B sEN, MOR B B H T
5w B E RE SR, (BB F 1 B IE RE SR 4
n, W BIE RE AR E TE R Bl N R SR
HH R RS T P N T R P O s 4

TEHTEENER, (A SRR T S I S Y L T
FRARIR Az, SRR S 7 ] RE 2 TR ) TR
TlaE. i TFEZHH PR, BrmFE
N, KR A R EOR R AR R, A
ne W, F350, AW BRI, B F
JE S RAZ ) S AR XS Bk, o BE A S A% o
AXTFREE | A BUR AT REAE S B DI AR O P00, o0
T I RE S A S X R, 4 s o)
JEE, DR LM 0 Jo 1 - 4 i, 5 s R AL A b
AR, IXLEPEE bR AT REMEA i TSR IE.

4.1

F 1 EHRNETIY TMA ZHERT ny, B, P, P M B THRE
Table 1. Partial calculations of ny, Ef, P,, P and M in a relativistic mean field model with the TMA parameter set.
B« B” B> B”
ny/fm?  pe /MeV  Po/(MeVAm?®)  P/(MeV-fm?®)  M/Me  E¢/MeV  Po/(MeVim?®)  P/(MeV-fm™)  M/Me
0.0013 2.924 4.9x10°10 3.78x10°¢ 0.0289 3.351 8.41x10710 3.79x10°° 0.0311
0.0211 23.49 2.03x10°° 6.79x10° 0.0593 27.62 2.88x10°¢ 7.36x10°° 0.0613
0.0772 68.58 1.47x104 0.0021 0.0517 81.06 2.87x10* 0.00258 0.0543
0.1332 107.89 9.04x10* 0.0143 0.2904 128.65 0.00182 0.0179 0.2932
0.1554 120.90 0.0014 0.0229 0.4201 145.13 0.00295 0.0725 0.4241
0.2003 143.58 0.0028 0.0475 0.6884 175.48 0.00632 0.0861 0.6965
0.2338 158.31 0.0042 0.0724 0.8808 183.72 0.00762 0.0965 0.8912
0.3206 190.04 0.0087 0.1624 1.2945 251.49 0.0267 0.2105 1.3062
0.3556 200.78 0.0108 0.2092 1.4236 273.35 0.0372 0.2761 1.4327
0.4186 218.29 0.0151 0.3065 1.6071 312.72 0.0637 0.4211 1.6223
0.4746 231.98 0.0193 0.4068 1.7263 347.67 0.0974 0.5816 1.7412
0.5446 247.31 0.0249 0.5479 1.8312 391.12 0.1561 0.8278 1.8522
0.6076 259.75 0.0304 0.6880 1.8947 429.70 0.2264 1.0272 1.9132
0.6846 273.65 0.0374 0.8737 1.9444 456.80 0.2905 1.3092 1.9675
0.7266 280.73 0.0414 0.9809 1.9621 480.23 0.3551 1.4782 1.9853
0.8396 298.23 0.0528 1.2845 1.9830 526.73 0.5135 1.9521 2.0061
0.9156 318.40 0.0655 1.5925 1.9916 586.65 0.7478 2.5316 2.0342
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4.2 EEESFTHRAXFEEREIASR
B, AP TAE B30 5 B NERER (T = 0)
SRR T oK+ R G A eI R TR, A
T R SRR, BROKEUE R B
ne = [20B (2u4B + 2my)]*? x (2%3/2 - 1)/(67:2),
(30)
A, TEWAE (e(B) ¥R FRIRER )Y 19 3R
V= [ (B) = m?] [2u¢B (2B +2mp)] ', (31)
AN, g A e 43 50 R 9 oK FREFE A L 5. dl i s
B 158 A AT TR T TRESS B 5 R
RGN i)
-1

nt (B) =ne 7' (27?/2 - 1) '

n(B)=ntB) (1-7"%). (2

MTTFE (32) ATLAE Y, v — oo B, X
MR AR, A el =nl = n/2;
XtF oy — 1, MRS T SOk T A et kb
Yo, inl =nfiinl =0 HFYy< 18, nl
B AR Ry U, PRIy e/ IME R 1. %R
T e et Ak, T BT RE AR 1 R
S BV 5ER BE MRAE. B, N

By = {[2n™ +m2]"” —med [ 2, 33)
{I "}/

me F1 ng 19 B2 43 530 O MeV Al fm? (1 fm ! =
197 MeV). BUF iR py = 2.79u, 1 SH BEHE
ph = —1.91pk, HLFRERE ph = 1.001pf, BERETFHO(E
H o = 5.04x 10724 erg/G , B IR HE T WIME R pp =

1020 g(a)

WU e
T 1018
> 3
Q 17 L

10 ' Electrons

1016 ¢

1015

0.5 1.0 1.5 2.0
ne/np/ (1038 cm—3)

K4 T REAMICR TSNS F T AR B, BT E n 2R

(b) FFREEWMAT B, vs. ng (ng HETHEE)

9.264 x 107! erg/G . ¥ py, ), pe 3 HURCATTRE (33)
AR5 b B R SR 58 R Ak S IR TGS 0
& BB ne ARG R, WAL 4 PR . X B EEY)
BITFENHIHE T3 TMA SHHER (R4
DL 5797, YA B p 2020 2.505—8.0p.
R A(a) T, BTEURE n, = ny Y., BITECE
n, = nx Yy, NIEIE, B n,/n, 2178 2x10%—
2x10% cm 3. 7EK 4(b) h, ETEEETER N 2.5%
103—1.2x10% cm 3. T LK, BHFHIRTE
WAL, HF RN ARG R B A KA 1.51% 1016
—3.26x10'6 G; ¥ AlEse s, hr AN
RRE 7R Be KAH 1.30x1018—5.78 X108 G; 24 rp
T A A bnt, o BE 7 E  RRE 1.00x
101—2.53 x10Y G. 7 N B/ Hu, = no
(|lo|=1), & TG T RE . H R
TR, AH LG T8 5 1 | e s i, B
T A e e AL 45 i v 7 B S RE 0 I i
KAE (B, 5 10" G) ZARAG 2, (HE 5 RLAHA
R - B NI R Ak 11 0,

4.3 BErighEFRAISR

H1 4.2 1Al ey R A BT A e
BRGNS, ATEFAT T AT T b7 10 B
o BEARARSE, T RE MR, T RN
AW )RR G, RN R R 2 B
IR, 5B WM T LT RGBT AR
x BEALSEE M. AR YEEO T B, g B R T g
B A AL PR B T 3 AL o A 7™ £ ) S i
il B8, o Dt BB B R Bh J00 RE v i R
SPRAPE AN N R IATE AL . TR R PR A 1L

1020
(b)

I Neutrons
U 1019 //

1018

2 4 6 8 10 12
’I’LB/(IO% cm’3)

(a) i F /TR T B, vs. NES

Fig. 4. Relationship between the saturated magnetic field strength B, and the particle number density n in a fully polarized

neutron star fermion matter: (a) By vs. n,/n, in a fully polarized scenario for proton/electron matter system; (b) By vs. ng in a fully

polarized scenario for the neutron matter system (ng is the baryon number density).
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— 2 FL PN B AR AR S MG vh B N 1) 43 A 5 LR Y
HWRIRERR o —RAesMgh i FHLEZ sh i Tk
5 R I BB BT RETS 3. 50 A A A 140 SR g IR 3730 -
e B TR AR WAy vk, WHANRE I R R AA |
Rl K AR REAAR 1) B T IR e TR T I R
Y. e sh J12E T REARER B M =X B S A X
TRy, = 1/(1-upx), gy NEEHETR, Bugx — 1
W, R ks, G SR L P 4. sk
FHXTIE B F g Ak R B 1Y)

T 1/3 ,u2 2/3 1
Xpara = 6(§> ﬁ(né) / y Xdia = _§Xparaa (34)

Wenl = (B n ARSI TR (34), 155

w132/ B\Y°
X = Xdia + Xpara = 4(5) % (B) n§/3. (35)
cr

FIHITTHE (35), Bl 5 45 thAN [R5 g N AR L
MIREACE X Bl n, BIAR4K, ZKF- 1Y - B R R I
iR (FE R B dil N ug = 1). 4 n, — &R,
x b B BFEINME R, 24 B —E W, x B n, B3N
RGO 78 AL e 25 B2 DXl 2 s B S Ak R
%, HBUALRBORT 1. AR SURFE B F -+
WAL, A FREAL IR 75 i v (B =
5x10' G), TEXAE R IS T A SR B HL F I
SR IE RN L. P RN E IR R
G REACK I LA AL X T RA A, TED
TR I IR A R, B TR R AR,
—J7 Y B3 An B R R PR - B SR AR AN
¥15), SECR WIS 00 A O — 07 TG AL
ML RGA Y TS TR R4 8L, DT 304
A BRBEETENIm SN, 76h 1 2wl
SRR T ARAR T REYE. BEE Y BOIRES, Ptk

o 2 W I s & AR YR, R De Haas—‘

].+’7'0
2 4

L :"Z)iN (i’)’uau —aN

1
TWA — —know F

van Alphen AEENE, o1 R BE 23
P, AREBERSh g 10,

100k
100 = = =
10-1F
= ;
10-2F
N — B=101G
1077 e B=101G
104k — B=101G

- 16%1 10'32 10'3; 1(;34 1635 1636 '

ne/cm—3

K5 AR T 7 REATANS R TR 5h
TR BE n, AL R

Fig. 5. Relation between the magnetic susceptibility y and
number density of relativistic electrons n, in neutron stars

with different magnetic field strengths.

5 AmEMNMSHTENGE

5.1 BRI TAAXNEFHIHIEIREE

AT 18 F 14 37 BRIE (relativistic mean field
theory, RMFT) E W #5843 BRAZ 9 Jo 1 Jo () A
. TMA S 5058 Brueckner-Hartree-
Fock FiS 0 AH—3, REARLF Hud Ak h+ AR
Jrfg U=l gk A RMET HEZE T A9 TMA S50
FASCTAR 2 i R g T B R ik, oK
fif ) SCRXE AR 01 24 -5 5 72 (TOV 7 %),
WL S e e rh RS R. R
WHEHZT (n, p). BT (e, p) LS FA,
1CAE npepd) Bt 58 Z 0] 09 A BLAE 2 B A+
(0, w, p) KAZIB. ETEEE ny WHFEEEE n,
T HORERE n, Z . SBBEZINET, SRAHEAE
FHALAK J H %85 5 Sy 146:47]

, 1
— 59;}7}17 “RY — gw’YuW” —-—m— 900) PN

— (. 1 1 1
+ (I’Ypa“ — g A" — ZMO’WF“V — m1> P+ 5%08“0 — §m§02 —U (o)

1
= @ + Mg
Horr oo 4 43 3 R A% - F 2 F 19 Dirac i€ &
O = 1/2[0 W5 min F k) 2350 R T R T
WHHEREL, K, = 1.7928uy, K, = —1.9130uy, k. =

1

1 v 1 v
wae = SR - Ry + imipup“ — ~F"F,, (36)

4

\
1.15965% 10 %up, x, = 1.16952x10 3up*4); 7 J2&
TR, 7o 02 T BOSE =40, o, w Fl p 7353
AR REN T FERE-REN T, w,, =
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dw,~ 0w M R, =9, ,R,~0,R7HER wHl p
MFrGkE; Ulo) = (1/3)g0o*+(1/4) g0 & o
e FARLRE AR AP R B, A,
d,A,, A* = (0,0, B, 0); m Fl my BT 535w
THBRET B my, my, Al m, 057N o, w Al
p T HIBHRES gy, g, T g, 2302 0, w Fl p S0 15
B ¥ Z RIHE G W8 A8 TMA S8 Y Bt
FUREMERIFR & H 2L, 1S 7% SR [45) hak 4. A
K FH—F0 2 Y A2 B O Bl B AR A
W B RE I R ) BARIE R
B o/) = B+ B {1 =0l 0/}

Hrf, 8= 0.001, v = 3, Byyt Fl By 28 HIFERH
T REFRH AT, AR T AL R R 2 2=
T 1 5 O, B Boope = 1.0x10'6 G} By =
1.0x 10" G. 7E4nbas B 1) 28 i B BCs il %
YIS RN, MO A% B s
T RCE WG 18 6 Fomh TR N B %
FE p MR CR.

B(p/py)/(10™ G)

K6 ¥y RATMRIEY BHEYBUEL p MELKER
Fig. 6. Relation of the magnetic field B and matter density

p in a neutron star.
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. 1+ 1
(l%t M —qn B 0%1 A — 59;)711 TRY
— GV wh — mN — gao)wN = 07 (38)
iy, 0" — ary A —my) ¢ =0,
m2o + g20° + g30® = gops, (39)

e
T

B Vmax .
&= 13 Z D, {k%VEf:) + [(m )* + 26B1/] In
-0

m2wo = go(np+nn), miROO = gp(np—na)/2, (40)
Hr o, wy F Ryy 539l =Fh I T3 1 LS {E,
ps = p% + pd AR L i PESFE A oy, =
Netny. 5 TR R A 2 oK BB G 2R
FmH

1
Mp = Elg + Gwwo + §ng003

1
Hn = E]r:1 + Guwo — ingOOa He = My = E]?' (41)
B RPORRE S BN SR DR Z AR N
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Fv,s
(kp,)? = (B2)? — (m")?, (42)
(k,.s)” = (B2 — m? — 2¢Bv,

(kl}:l,u,s
Bl = my g0 RRTFARORE, TR s =
1R A IR T B e R AR . BT
FRERE pg 4

KR, + Ep

no__ m* n n *\2
ps = @zs: |:kF,sEF —(m")” xIn (m*)]>
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o= @Zln M
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JE S YORSR AR5 R

1 1, .3 eB Sy,
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=5 D Gk, ne= o (BOYS, (45)
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1 1
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Vimax
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(55)
N T PSSR A& ) e, S SO 5] B R
27
AP =P, — Py =—-MB + B*/(4n). (56)

2013 AFF A0 J2E PR A P B 1 25 i S Atk AT
PEAIBISIE 20, 2 B<10% G i, SRR
] AN AR, B M < 0, AP = P, P, > 0,
P, > Py, WREGT BRI T R AR,
A R B BEREEER 2 3 B = 10% G i,
BT REEIRE R, W M > 0, 8 P, < Py,
FERIXTIE 2GR I T E RO ny W)
UEE p WAL BT BUE L n BEALTER
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Table 2.

XS GBEAT ny, p, B, ne, IMB|, AP HI P, (R0 HRAR, % B IEHE TMA SEERE EEARBIR 1 2

Partial calculations of ny, p, B, n,, |MB|, AP Fl P, in a relativistic mean field model. TMA parameter set and a

density-dependent magnetic field model for a neutron star are selected.

ny/fm?  p/(g-cm ?) B/G ne/cm™3 [M|/G |MB|/(dyn-cm2) AP/(dyn-cm?) P,,/(dyn-cm?)
0.0013  2.535x10'?  1.000x10'  1.051x10%*  4.277x10" 4.277x10% 8.385 x10% 1.196x10%
0.0211  3.992x10%  1.003x10™  5.689x10*  2.841x10" 2.845x10?7 3.641x10% 3.324x10%
0.0722  1.014x10"  1.011x10"  1.418x10%  2.428x10" 2.485x10% 2.567x10% 8.147x 103!
0.1332  2.521x10"  1.073x10"  5.520x10%  6.049x10™ 6.964x10% 7.055x10% 5.651x103!
0.1554  2.940x10™  1.116x10™  7.781x10%  7.638x10™ 9.508x10% 9.607x10% 2.509x 103
0.2003  3.789x10"  1.247x10  1.301x10%"  1.089x10% 1.796x10% 1.708x10% 2.719x10%
0.2338 4.423x10%  1.393x10M 1.744x10%  1.868x10% 2.604x10% 2.619x10% 3.049x 103
0.3206  6.065x10™  2.011x10™  3.017x10%  5.406x10" 8.143x10% 8.175x10% 6.645x10%
0.3556  6.727x10"  2.377x10"  3.563x10%"  5.406x10% 1.285%10% 1.291x10% 8.716x10%
0.4185  7.917x10™  3.237x10M  4.572x10% = 7.676x10" 2.485x10% 2.493x10% 1.329%x10%
0.4746  8.978x10™  4.244x10™  4.580x10%"  1.237x10'¢ 5.203x10% 5.217x10% 1.836%10%
0.5447  1.031x10%  5.860x10'  6.647x10%  2.249x10'¢ 1.318x10% 1.321x10% 2.613x10%
0.6076 ~ 1.145x10Y  7.685x10"  7.704x10%  3.353x10'0 2.577x103%! 2.583x10%! 3.243x10%
0.6846 1.295%x101%  1.042x10%  9.012x10%7  5.225x1016 5.445x 103! 5.453x10%! 4.133x10%
0.7265  1.375x10%  1.215x10%  9.725x10%"  6.533x10'¢ 7.932x10%! 7.944x 103! 4.675x10%
0.8386  1.586x10Y  1.763x10'  1.160x10*  1.109x10'7 1.955%10% 1.958x10% 6.165x10%
0.9156 1.774x101%  2.347x10% 1.342x10%  1.678x10"7 3.938x10%? 3.943x10% 7.996x10%

|MB| JE# 22 AP VA58 75 m B TR Py ), 3
PRI F R 2. HER I AEMIE P T T
W5 i) S A (9 PR 58 LU AEL AP/ Py 29 10 °—10°2.
P, TEASCHIBEAREAL T, th TR mE5 R iR
525 [ VAR /DN, T2 AT

6 REH5REZ

TEFATUMER TAEEERR I, a5 A [
AEgha s M R BN Dirac-6 PREL, A< SCHE S 7E
SREE N EIE RS R TR IR AR IR THE T
HESREE 0 BT AHZS B IE R b 9ok T
AR BL G R RE 7 T R I R LA e
R IS0 BRI IE.. k2 R ] eG4k
AR R T 1 2 AR W P 7= A P 5 SRS
Y. e SRS B 7, S e g L R S R R P
s L. SRR B3 AR 1 B S g 7 ] e
DT 2% ) SRR 4 8 Py v R R AR AR L T LR i
AR Y, B K IR G755 O By A 3
108—4x10" G. AR SCHr R Z51E 38 HI T 3CHR (53]
o AT 7 A kA B AR ST R 3 vh A RS

TP SO T RIMLE RS K, i T REEHYIC
3 PR, T8 1o E 73 PRESCAT LA H B PSR 7 PN A BT
AR (IR e -dh -k 5E); 5
RSO TR] 2, T4k 45 B4 R AE A BRI R 1 2k
PIREPOR T RGN (d Al 453 R i it
THIE); SCHR [54] SASCRIS ROREH R, HAREH 7]
A 7 i M E AN ], miE s i, e #H o —
ki, 15 B TR n R Al SR A 47 ve 3
KFHIPETTHE.

M TR R A BR, RG22 N ERY
npep) i R 4L IR, WS TR B3 A TT
PRI, AT e TRl AR 55 AH B A
P AR AR AL Ao, dICTE R 5 3 7E
5 B A o DX IR R F Bl ) SR RS A A AT
PHE, SRR RA AR TAERY T 2 —. A
SCRITSE hg il B R MR R fT T R ARAT T | 3 A5
G R B ) 25 5 R IR AL T S B T 2
%, ] g S R o R S R AR BT g
Tk B2 B i FR R S AL L BRA o 5 AR 5 1 T
f8_ PR B89 SRR ST SR AT T RO 15 .
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Abstract

Magnetar is a kind of pulsar powered by magnetic field energy. The study of magnetars is an important
hotspot in the field of pulsars. In this paper, according to the work of Zhu Cui, et al. (Zhu C, Gao Z F, Li X D,
Wang N, Yuan J P, Peng Q H 2016 Mod. Phys. Lett. A 31 1650070), we reinvestigate the Landau-level stability
of electrons in a superhigh magnetic field (SMF), B > B. (B, is a quantum critical magnetic field with a value
of 4.414x10" G), and its influence on the pressure of electrons in magnetar. First, we briefly review the pressure
of electrons in neutron star (NS) with a weak-magnetic field limit (B < B,,). Then, we introduce an electron
Landau level stability coefficient g, and a Dirac-6 function to deduce a modified pressure formula for the
degenerate and relativistic electrons in an SMF in an application range of matter density p = 107 g-cm ? and
B., < B < 10 G. By modifying the phase space of relativistic electrons, the SMF can enhance the electron
number density n,, and reduce the maximum of electron Landau level number v,,., which results in a
redistribution of electrons. As B increases, more and more electrons will occupy higher Landau levels, and the
electron Landau level stability coefficient g, will decrease with the augment of Landau energy-level number v.
By modifying the phase space of relativistic electrons, the electron number density n, increases with the MF
strength increasing, leading the electron pressure P, to increase. Utilizing the modified expression of electron
pressure, we discuss the phenomena of Fermion spin polarization and electron magnetization in the SMF, and
the modification of the equation of state by the SMF. We calculate the baryon number density, magnetization
pressure, and the difference between pressures in the direction parallel to and perpendicular to the magnetic
field in the frame of the relativistic mean field model. Moreover, we find that the pressure anisotropy due to the
strong magnetic field is very small and can be ignored in the present model. We compare our results with the
results from other similar studies, and examine their similarities and dissimilarities. The similarities include 1)
the abnormal magnetic moments of electrons and the interaction between them are ignored; 2) the electron
pressure relate to magnetic field intensity B, electron number density n, and electron Fermi energy FEf, and the
latter two are complex functions containing B; 3) with n, and Ef fixed, P, increases with B rising; 4) as B

increases, the pressure-density curves fitted by the results from other similar studies have irregular protrusions
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or fluctuations, which are caused by the transformation of electron energy state from partial filling to complete
filling at the v-level or the transition of electrons from the v to the (v+1)-level. This phenomenon is believed to
relate to the behavior of electrons near the Fermi surface in a strong magnetic field, which essentially reflects
the Landau level instability. Finally, the future research direction is prospected. The present results provide a
reference for future studies of the equation of state and emission mechanism of high-B pulsar, magnetar and

strongly magnetized white dwarf.
Keywords: superhigh magnetic field, Landau level, magnetars, magnetization
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