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Abstract

Relativistic matter waves provide a basic concept for the study of quantum strongly correlated
systems in superconductors. In this paper, by studying the phase change of relativistic matter
wave in the process of electron collision, the interaction formula of strongly correlated electron
system is derived, and its validity in superconductor is checked. Our calculation of energy gap
agrees well with experiments for 21 typical superconductors. Moreover, this formula clearly indi-
cates that some electrons colliding with crystal lattice will become no gain and no loss in energy at
extremely low temperatures. It provides a new way to study the mechanism of superconductivity.
In addition, we put forward that relativistic matter wave is a basic concept based on the equality
principle, which makes our superconductivity theory have a more solid theoretical foundation.
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Figure 1. Particle 1 collides off particle 2
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Figure 2. Electronenergy level distribution near
the Fermi energy in the electron gas
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Figure 3. Only a few E,electrons become local lead-
ers bullying over other neighboring electrons
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Table 1. Comparison of energy gaps for 21 typical superconductors
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Material To K 2AE,mV g =2AE/kT ¢ Ev?)l:’itlpc;r;d(?cztl)o;hls BCS p?édiction
Hf 0.13 0.044 3.9 3-6 353
cd 0.52 0.14 32 36 353
Zn 0.85 0.23 32 36 353
Al 12 0.35 3.4 36 353
In 34 1.05 356 3.6 353
Hg 42 17 46 3-6 353
Pb 72 27 43 3-6 353
Nb 9.3 3.0 38 36 353
ViGe 112 31 32 36 353
VsSi 17.1 5.4 37 36 353
NbsSn 181 47 3.0 3-6 353
KsCeo 19 5.9 36 3-6 353
RbsCeo 29 75 3.0 3-6 353
BaosKo4BiOs 185 5.9 37 36 353
(Ndo.s25Ce0075)2CUOs 21 7.4 44 36 353
(Laos25S10075)2CUO: 36 13 43 36 353
YBa;Cu;0r5 87 30 40 3-6 353
BiS,Ca:CuOo 108 53 5.7 3-6 353
T1,Ba,Ca,Cu; 0 112 m 45 3-6 353
T1,Ba,Ca;Cu;010 105 28 3.1 36 353
Hg,Ba,Ca,Cu;0s 131 48 43 3~6 3.53
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Figure 4. A car moves around a circular path
at constant speed v with constant centripetal
acceleration a
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1 spiral step

clockwise or counter-clockwise.

Figure 5. The electron moves along the x, axis with the constant speed |u|=ic in the u

direction and constant centripetal force in the x5 axis at the radius iR (imaginary number),
the coordinate system (x,,x, =ict,x; =iR) consists of a cylinder coordinate system
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W, TR A 2 B IR R LA R IR e, AEE YN EATAT DMRER B e EAN A iR
o AR 5 v 5 H - E SO e .02 Bl B AR AH Oy N3 B (ultimate acceleration) g, 342 R L sl & J,
mr

c®m 5
ﬂ:E:3.1894E+31(M/S )
R:%:2.81794E—15(M) . (53)
W ime®
g Timc

e 6, MzhE I 7 e 5T x 7 MR, BN SR J FESRE X 7 Rk,
KR TR R EE RN . IR 2 A BRI Eh R J I SEtH SR ANRE S, B i3k 3. anfrrtix AN M3
B BRI ST (X, %,, X, X, =ict) 1125, Wil B e EANE R N AHOE, A S s Ak TE
(chirality)FH %, XL 1 1 ASCIRIAITE L, 2 WOTHR9]-

BEEHR: Lhr b, ATTEB IR 22 (%, X, %3, X, = ict) ARG AF] Fkigiea, AMRAETE
FEARRR 2 (%, X, = ict, x5 =iR) I8 4 Re 3 iR e 6 o

3) Heisenberg JASE R B

W 7 s, S8 K A A 2 W S AR T JEE (coherent length),  HTRIHL, AT G
(coherent width) & F5847) 5 5 75 18 7] I 52 e Y Bl (1S AR F6 1E x5 Bl B IS 12 R, RUAZEDL S Fimt ==

J:im|u|iR:im|u| Ffh
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B

(X4, Xg, Xg, X, =iCt) B AE xo fil1) o W JiE 00 FR i) £ AH 1< B (coherent length) A1AH %5 &2 (coherent width)Z
8]

1 spiral step

i

clockwise or counter-clockwise.

Figure 6. The direction of the angular momentum J would
be different from the advance x; direction

El 6. AmEJINAESSETFRZEN x HREMARE

Coherent Coherent length

width[ - ]
g v

Figure 7. The length of spiral-package is recognized as
the coherent length of its matter wave

E 7. SZIEEKERIAAZMFCERETKE

4 G

ko k

v

Figure 8. The component spectrum is a sharp about kg

8. BIBMITE ko L B—MIEE

RO, Bt M. BE-DHETIE x Mg, eMREEARTRE L YBk

R B 2
. L L
v = exp (ikyx) 5 <X<g (59)
0 otherwise
ERIBAE R AT LS RO
w =" ¢(k)exp(ikx)dk . (55)
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BIE SR 18k P S [ 40 PO AR S BE AR T, 4% o i 035 8 2 7T LA pl 4 EEL - 4047 45 3
1l (= .
¢ (k)= Z_n-[-wWeXp(_lkx)dX

:2_1T[J‘_L52exp[—i(k—k0)x]dx
1 exp| —i(k—ky)L/2]—exp[i(k—k;)L/2]- (56)
2n Si(k—ky )
1 sin[(k—k,)L/2]
2n k -k,
BUE, SR sinz/z £ 2=0 B KMH, fEz=+nMlz=—n b FEERZ. MTHEKM L, HIERDE Kk
WA —ANEME, WE 8 iR, ER—ANalw e AL B AN E ST . B R R LS b
HIFRERAT, AHhE KR A2

(k_ko)%:TE
or: (p—p,)L=h. (57)
or: ApAx=h

X & Heisenberg AAfisE R . FRATAT DAUBCOHLSE, HFAE—ANUIT S, B4 TR st
TR e

4) ArE-PEME R

RrE, W, Rk s () = EEARRE RNl JRATA A B R, A
PEIRER, MR REPAEPE R, A7 B PSRN R B R BATVOMAE — N KR RFEE D, & HIA N
FHER: DN, YR nT DLk A7 B S EEE v 3RA T NS 2 2 (Hubble constant) F1fi#
NG5 2 1 (Hubble law) .

FRE—MEEtEE, EEOKHRERN d, BATURAR AL — M2 RIRR (x,y,2), WE 9
Fii7ws, /al i E 3 (Pythagoras theorem) 7 Jf FeAl ]

X +y?+2° =d”. (58)

Star

0

[
-

Figure 9. Afar star in the sun reference frame
E 9. XPRFRHP—MEZHIEE

PIONERES d 52— MROKHIERES, FATH R 2 1H0ARR LT &R (non-Euclidian  effect) X fir B il & ™ 4=
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B

sz, BEoh BRI E Ay

X>+y*+22=d®+kd . (59)
X L kd TARFAERR U RN o ARV AE T2 FP AR LEIX A B KR BRBE 28 D, A4 - i A2 D?,
X2 +y?+7°-D*=-D?+d?+kd . (60)
B LS %
2
x* +y?+12°-D* =-D? (l—%—%}
or
2 2
X .\ y . (61)
J1-kd/D? —d?/D? J1-kd/D? —d?/D?

2 2
N z N iD - _p?
J1-kd/D? —d?/D? J1-kd/D? —d?/D?
A —ABAA bR FR AL IR, BT bR &R E LN

, X ; y
X = , Y = ,
J1-kd/D? —d?/D? J1-kd/D? —d?/D? 52
Je z iD= iD ' (62)
Ji-kd/D?-d?/D? J1-kd/D? - d?/D?
TERXASEARAR R (X, y', 2/, D) BT A BRAES T3> AA R iR A B 7 B AT A AH R0 KD
X2 +y?+2? -D?|=iD. (63)

A0 6-0 NANY =2 36 | o = S AT G VA R X R B
IAEFATH M2 € BRI — T~ A B E . B — AR E x =d MET, R —K
BAARI RS . BATLARAENL B R, B AIRAT LB BAETRAE B ARR & (X', y', 2/, D) 1, kAT

EH
X = X , dx':[1+k—dz+d—zzjdx
J1-kd/D? —d?/D? D* D
y' y
J1-kd/D?-d?/D (64)
, z
7' =
J1-kd/D? —d?/D?
. iD
iD' =
J1-kd/D? —d?/D?
TR (64) X ZE — A7, FETRATTH B AL bR 2 S s 482 52 3 (1Y) FRL R I8 () UK 2
L
A _[1+ Dz)/l. (65)

T WA 2 (Hubble law), 1T D7k 25 T-#4 %% $(Hubble constant). £ 8 45 J5UEE (0 s 2
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EH 1. MEAERERE S & Hermite 4504, BIS* =S,
W EZRTERT, 5 AR R

. i ex - i rx ' '
S = eXp(;Lw) RUdx, j _exp (ELOM[ pl? (x,t)+ s p | dx‘,j , (A1)
3% B A (bR SRRE S (Einstein SRAIL1E), BRAESIAH YA FRAT5E LA HRLT RO R
_ i o .
W(J) = eXp(gLo(L) pL')dX#j

"//(Dr =Wy =1 (nosum over j)

(A2)

& S RAHBAEH /NG, BATATH
¢(J') _ eXp(%LX(L)[pLj) (X,t)+8(jk) pi,kquyj
_ i ox _
= l//(J) exp (%J‘XO(L)S(Jk) ka)dX"j . (A3)
i i px k) (K
:y/“)(1+%jw)s<' )pﬁ,)dxﬂ)+o(82)

ST, PATERYD B A T AR A

12 . YS
‘¢(J)‘ =gV =1 (no sum overj). (A4)

(%§
i

D R0 LI CRNG IS
oV =y (1+thO(L)s P! dxﬂj

_ . X : (A5)
SO = g0 :[1_% * ][5 d[xﬂ]*]t//“)*
AR ) B R N T 5 e T B AR B s S 5. AT
(D[P _ 4000 40
‘¢ ‘ _¢ ¢ (no sum over j)
2(1_% XZ(L)[ka)]* |:S(kj):|*d|:xy:|*] (i)*w(i)(1+%-|'X:(L)S(jk)p£k)dxﬂj o
:(1_% :O(L)[kaq*[S(kj)]*d[xﬂ]*j[lﬁj;(us“k) pf,k)dxﬂj
S T[T T LT s ptan, +o(s?)
A 1FniE
[0 d[x,] = pax, (A7)
XFE
D =1+%I;(L)[_S<kj)* #5097, (A8)
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