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Abstract

In analogy with the ultimate speed c, there is an ultimate acceleration f, nobody’s acceleration can
exceed this limit g, in the solar system, 8 = 2.961520e+10 (m/s2). Because this ultimate accelera-
tion is large, any effect related to § will become easy to test, including quantum gravity tests, see
the author’s article viXra: 2205.0053 (in English). In this paper, an approach is put forward to
connect the ultimate acceleration with quantum theory, the model of planetary relativistic matter
waves is proposed. Using this approach, the sunspot cycle is calculated to be 10.93 years. By fitting
observed data to obtain the coupling constant, the large-scale cycle of global climate change is
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calculated to be 100.6 thousand years, which is consistent with the Milankovitch cycle; this model
estimates that the global temperature has risen by 0.8°C for the past century.
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1. 5|

—R, SR T 5] L] [2]7E S A AR, RN T 51 ) RS ANAE B B S R R AR
FN[3]e AEARMENEFEL T o — P s 1 51 RN T %6 SARMEEFE ¢ 8L, (RIAFTE MR s 5
By AR I A A R IX A RER B KFH ZR P OB DI E B = 2.961520e+10 (m/s/s). [ iX
AR~ — N KECE, TS g MRS AR 50K, GRS 75 . fEA e EmE A
IR FURRAR NI S5 5 2245 S AR X R Y S = [4] [5] [6], W KRR (R ATRE [RI[7] [8] [9], EZEM
0 G HERFIOR B ZE[10]-[15], #5 J 23 1A)R% F [16]-[251F0 KB B A e 23RS ARAL 1 [26] [27]. 7EHuER
BT J7 1T, W] AR AR OK R A st i 25 80 75 4F IR FE A1 — S Bk P T VEA I SR BT L. 7EIX
N TR B P, e Bk i 3 UK A AR S A K P B AR A T i B BRI [27] . R 5 Milankoviteh {5
PERB—3, R ZR U I AR AR VT 2 HAR A 5245

ARSCHR T — PR R AE I S BT IR B R AR I T, B T — R AT R (R R Ve o A
B, AR BB T EOK B B A AT R AR AR R R A, AR & —A4
e AR AR EFHE .

2. BnfETRARAE IR FE S XTI 4 BB B R R

TEAXS W, I ¢ RMEEE, (R EE ARSI X AR ¢ —ANRFIIMU4EHEE u

Wi 2
u? +uj +ul +uf =-c’. (€h)
T — Rk 7 (BT, oF, F, BFR), SN TGEEE o #EA MR R EE RN, Blju =ic. £
FERTR I 25 (X4, Xo, X3, Xa = iCt) 1, PULETRFE u HA PR XA IR, DU4EERE u BA M FEER
AN, XA O AR IR B [28] [29]
KL F B IR E a
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PAE, bSO KT R IR IE B AT A LI, E SON

& . a, .
“Thag e ©
aazL; a,=0; a5=i¢;
J1-a%/ J1-a2/p?
X B o A HTE SIS LIRS, L FYEAH R 23 2 (X1, Xo, X3, Xg = iCt, Xs), XAEFRATH
ol +al+alval+al=—p (6)

a,=0

ERRE AL PR T AR IR I o PR N I EL: ol = B (F HEED)

B RCT FIADS R IR o FBCE RN E A : ol = i, DR AR IR u %
R/MBHUEE: o] = ic, X FEMREZIEER? ABLIF A, A/ NEREEE R 250 i
{5, CRAFVIAGER v AVE RO a, 40 1(a) s

right hand chirality
(b)

Figure 1. (a) A hand rotates a ball moving around a circular path at constant
speed v with constant centripetal acceleration a. (b) The particle 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
(x1, X4 = ict, X5 = iR) establishes a cylinder coordinate system
B 1 (a) FENKEEMESREBZEHEHE, NRKEEFEVIEREE v
MEEIOINEE a. (b) —NEE x HLLURE v MEREHHKF, EEE
BEUFRUABEE = ic B3, & xHMAEUEMEE o = if #M+H1=2
iR (BH)MERIZED, BRIMFRER (X, X, = ict, xs = IR —MELIRR

KT SR IZ B NER, WE L), HRE— AN x LR v AR sk T, S
RS U 7 1 LU || = e 2B, 7E xe BT I LU B ol = i AR IR (EROIIBIREZS), i
M B R (X, Xa = it Xs = IRVI B MEEASRR R, ZESdT, KL TV xo LU v MR VEIZ 3. AR 1
S oS A 3K @ = VAIr, E xg~xs T THI PR 1] 0 3

|u|2 ~ c? c?

iﬂ:E —ﬁ:i? (7
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FITRA, FEIXAN(Xq, Xa = ict, Xs = IR)FEALFR R HORLF IOEZE TR B — MR BT, OIS, Kzl
v R, MEE D R

SE B AT RRA R A AR AR RS ) BT

UEA s [E] 1(b) RN A AR — AN 2 3 3, AT DL — N R Ok R R JL s K R AT B 1
e B (spiral step), Xk LK BRI AR AL I 21, — NRHED FEXF N — M iE K2 2n (IR). BEAR KL
THERR e b BN IMLES 2 |ulde= ICdr(fﬂéﬁﬁﬁJU B77 1A L), PR BRI I E T E A N

phase = [ dr =jofﬁdr. (8)

2n(IR)

RNERER, Wy FormHh

_ e c B e

y =exp(—i-phase) = exp(—lj0 Ed Tj = exp[—lzjo drj. (9)

FEARRHSER IS b, ARV de AOAR ) 75 BEH0 S BN St R 60y, it
dr = —c? Ol——(ul FUF US UG ) — dr = (uydx, +U,dx, +uydx, +u,dx, )—5 L (10)

—c —c? —c?
JIr A BR 8 y ik 0N

v = exp(—igﬁdrj = exp[icﬁ\%jox(uldx1 +U,dX, +U,dx, +u,dX, )j (12)

X REAS R AP IR T, XN R B AR IR . X T HT, SRAEIEE g F S B 5+ £ (Planck
constant) >k & 4, A REL y Km A

mc
assume: f=

(12)
v = exp(E.[o (muldxl +mu,dx, +mu,dx, +mu,dx, )]

TEEE muydx, = —Edt, XS5 RESE 2R PRy il LS T 5 48 AT B ) 5 (de Broglie
matter wave). 7E[5 1(b) 4, FTRINEZAEA 2 Fre G B IR A M B INIE A, RO 8 48
A B BCEA FALE: AR FAEVE AT IR FALE . ABhE I U7 & 5 T RTEERT o 75 R
AR, BPUOSABIE I RS8R x iz, [EEF]

H AR A FE R, A8 A B S n] AT BT B UE B T, AT 2 RS AR
BeRAN

W = exp [g on (uydx, +U,dx, +u,dx, +Uu,dx, )j (13)
c

WRAB NI FE A S50 UL SR 52 o A SCOHE 2t F T A B 50k 5 AXOK BH AR A RO b AT B RUBE I8¢
XA R BRI “ IR EE B

3. N EREMERE

FEAT R LR BURPIER R T, s 2 fos, RIEAT 2 REER S h A ey s, 4 7R
PUBRE A AT

5§ vl = 2an
¢ Jr=—F——n; n=012 (14)

=
. _ [cM BNGM
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,
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acceleration-roll

Figure 2. A planet 2D orbit around the sun, an acceleration-roll
winding around the planet
Bl 2. —BUTESRKMRET, —MRETERENMRSE

MBURPUERTI T T KRR KEEE, LRTEE. RERPEMEGERELEXLAARNERK 2%
Y. EMAE 3 ProsrOW ISR, G T ENRRERIRMEINERE, S7EEL 1%, K 3(@). Kl 3(b).
1 3(c) & 3(d) Al 3(e) TN F AL A 4 B rh R AT 2 B TR Y SR U I 2 SR AR — B

Ar (average radius unit:AU) Wy (average radius unit:1e+8 meters)
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Figure 3. The orbital radii are quantized for inner constituents. (a) The solar system with h = 4.574635e—16 (m?s “-kg ™).
The relative error is less than 3.9%. (b) The Jupiter system with h = 3.531903e—16 (m%s kg ). Metis and Adrastea are as-
signed the same quantum number for their almost same radius. The relative error is less than 1.9%. (c) The Saturn system
with h = 6.610920e-16 (m*s *kg ). The relative error is less than 1.1%. (d) The Uranus system with h = 1.567124e—16
(m?>stkg™). n = 0 is assigned to the Uranus. The relative error is less than 2.5%. (e) The Neptune system with h =
1.277170e-16 (m*s “-kg ™). n = 0 is assigned to the Neptune. The relative error is less than 0.17%

B 3. SASMHIEERITT 8. (@) KPAFK h = 4.574635e-16 (m*s “kg 1. HFHRENTF 3.9%. (b) KER%
h = 3.531903e-16 (m*s kg ). Metis #1 Adrastea 942 JL A=, WK FHEBIAEFH. BHRENTF 1.9%. () £
EF% h=6.61092e-16 (m?s “kg ™). BFHRENTF 1.1%. (d) REEFE% h = 1.567124e-16 (m>s kg ). n =0 #E 5>
RAXEE. BIHRENT 2.5%. ()BEFEERLS h=1277170e-16 (m*s “kg M. n=0 HELEFE. HAHRENTF
0.17%

Table 1. Planck-constant-like constant h, N is constituent particle number with smaller orbital inclination.

=1 XERTERNER L, N EHEMAB/EK T

System N M/Mearen £ (m/s?) h (m%s kg™ Prediction
Solar planets 9 333,000 2.961520e+10 4.574635e-16 Figure 3(a)
Jupiter’ satellites 7 318 4.016793e+13 3.531903e-16 Figure 3(b)
Saturn’s satellites 7 95 7.183397e+13 6.610920e—16 Figure 3(c)
Uranus’ satellites 18 145 1.985382e+15 1.567124e-16 Figure 3(d)
Neptune’s satellites 7 17 2.077868e+15 1.277170e—-16 Figure 3(e)

Brobz fh, FATHIGEEERE 2158 1 R i Hoh, HE SO

3
h=_C
Mg

=

TR, BT EW RN BN

Hop h RREBI R B E .

de_Broglie =

2nth

, EJRE M

Jr= h\/%n.

FEREFEAN M ZERRG S, EAMTENBEN m, JFCLv EERD, RES KN, X

= modify=> A=

2nhM
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e (AHRHE YR B AT DLUE Ay H B AL IBuE . B2, RRERGEA JLFH R 2538 0 5w 5 5000
WHh, W% 1 PR, FHME N 3.51e-16 m*s kg, F /B MR AR/ N SR AT R R )
I~ SCHIA ST T 0 -

R 3, WEESRRKM. K2, &8, ERAKEZ MPEERIA% R, HEUSEN M
= 9.098031e+14 (m?/s). HRAE I NG A f = 2.961520e+10 (m/s?). FHidr, n=3, 4,5, e/ BCsh K&
TR, KPR T BT in=0, FAKBHATFOE.

4. KR FLSHINXFRE

HAVERUT 20 T — D ETH, KBAWESR 7R T8 =0, RKBHM K R F 15 0
BT E——IF A T HhabEs.
PERAT B REE AR, ERIINE BN

i x ) _2nhM 2nc?

w—exp[mjov,dlj, A= T (17)

FEFULAS n =0 B, G0 S S A TR 2 e, Yk 7Em 2= th ) A 50E Figghiy, Sk

e S HEMES, WK 4@Mr, EEEX, HLEMEEZ B InE R KA. BT

I PG e g I R e F S B S S, HSEEh FAHE

i(N-1)5 :1—exp(iN5)
1-exp(is)

w(r)=1+e” +e* +...+e
(18)

1 2nor?  2nfor’
ﬂﬁ:mwgwqm=hM = @
A N RESH, ZESEHIEESR AT RKERSE, o & KRB EIMHEMZEZL, o 2
KA AR T, FRAFRE - ZHTHAR, WTEAK N, FRAEMAE -\ T
~.

FERT J15 AR YE Max Born [fRRE, |wl® ST BI T IOMERE: (ERARWIE 7T, | & FIERX
JUE EAPRE — MZ T Eih 7)) IS, AVE S R AAE R ARSI 2 AE S B TIRZS, DN A o &
FE BT FEM S, A

lw|* o density. (19)

R 2T A, EBHNN

2
14 (O)multi-wavelet

W:| =
|l'[/ ( 0 )one-wavelet

AW R AR BA B ER Fhgs AN/ B2 B B R R T T 1 (% S (B KR 1A
CBEYT: —ANET o BIL, EARN R

(20)

2

4 (O)multi-wavelet
2
| 4 ( 0 )one-wavelet

RS RKR A U KER), BERAUGSEEEAZEDI, KA ORRRERZN 1.5e+5

core nucleon density, _,
air above sea density

W=| (21)
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kg/m® [26], 5HhER AT A2 S(E K ERTR) S 1.29 kgim® Kb, K PH IR 25 i 5 & 4 N it
BN N =341, HiA%EE N 5.53e+3 kg/m®,  HER N FE i S5 N 11504 N = 65,
S RBH . HERAN KR, O3 RS YR % E 2 R

Table 2. Estimating the overlapping number N by comparing solid core to reference matter, regarding protons and neutrons
as basis particles

=2 BEEBREGRERSSEMER, BRTFMPFRAERNT, AEEEHN

O SO gty Reowoemt o owIG )
Sun 1.5e+5 (max.) 1.29 (vapor above the sea) 341 2.961520e+10
Earth 5530 1.29 (vapor above the sea) 65 1.377075e+14
Mars 39335 1.29 (vapor above the sea) 55 2.581555e+15
Jupiter 1326 4.016793e+13
Saturn 687 7.183397e+13
Uranus 1270 1.985382e+15
Neptune 1638 2.077868e+15

IR BAZRIE ) B A R o = 21/(25.05%24*3600), 47 s, i B 1.9891e+30 (kg), 4% 6.95e+8 (m),
S 1408 (kg/m®), HRAB NI E B = 2.961520e+10 (m/s?), KBHR LI K25 N 1.5e+5 kg/m® [26],
hM = 9.100745e+14 (m°/s). R4E N = 341, 5 H KM FHEIP 5 i [y |? 721 4(b), B 5 K BH A R Y

— ARG
12 WP
4 Time axis — nucleon_density

08
N=341
£=2.961520e+10
rc=7.000000e+08

04 ¢ 15=6.950000¢+08
error=-0.72%

Interference >y
o T
X Visualized wave Sun diameter ¥
(@ (b)

Figure 4. (a) The head of the acceleration-roll wave may overlap with its tail. (b) The matter dis-
tribution |y of the Sun has been calculated in radius direction

B 4. (a) MEFEERNLBASHERER. (b) HETHEHEEAKARYRS Ml

EE 4(b)H, KPHERTFEAEN r=T7e+8 (M), FHXTIRZEN 0.72%, XFH K425 KM H A ®
FURIMR AR R o
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5. WEkMPLESEEERK 71

AT T ERABERI, BN T4 BRI E AR TR0 = 0, HF AR T 0. ARREN
ERUE— (O RIR TR, W 5(2)FTR. HERA FBC A R, B TR TR M, Wl 5(b)
B, IR BRAT 2004_GUO %, {HIk—% R Bl —2 1 i H L IBE T 047 J9[29]

Nr (average radius unit:0.001AU) Ar (average radius unit:0.001AU)

3 3
—quantization —quantization
2 2
Moon + Moon
:t 13_LX28
2004-GU9,2006_FV35
1 1 Sy —
(perigee)
n n
0 “Earth 0 —Farth
0 1 2 3 0 1 2 3
H=1.956611e+11 B=0.000000e+00 H=1.956611e+11 B=-5.221444e+10
(@) (b)

Figure 5. Orbital quantization for moon and quasi-satellites to the Earth, H = hM
5. ARtk EDENE FUHE

W I8 B AR R A5C R T H Bk, 347145 30 5(a), WA INEFE A p = 1.377075e+14 (m/s?).
BUELEFRATRIT I BR rp0 45, HOBRIG 5% A58 2 o = 2n/(24*3600), #67 s 7 BN 5.97237e24
(kg), 42N 6.378e+6 (m), “T-¥%5 N 5530 (kg/m®), WAHINEESE A B = 1.377075e14 (m/s?), H A hM =
1.956611e11 (m%s).

HER A 0 A ( IE FE M EE BA N = 65, 5T HSR 2A2 05 1 _E IR 40 A |yl an ) 6(a) BT«
FRUE R 0 B 3 AN 24 /N, 28— B ML AR L

1 2nr
5(r)=II¢Lwd|:-Fran. (22)

P o AL O — KA, EAEMERR TP Z BN 2%, SR 5 LTS RE, SR )5
BT FHIGEEER BT, tFEEHEREAS r=6.4328e+6 (), MHXTIRZEH 0.86%. K= EFMTE
[ A 2R AL R [16] [18], A% B S HE AL

W= o= ) -G @

r c

THEH T 2000 2 B8N KPR RE, i 6(b)FTR, 1X5 25 [ W25 R v& 1R 45 [16];
890 / HL iy B PRHUT IR U 32 B2 T 2007 4F 1 AT -1C KR MR AR I MU S, Mg AE T E R
770 23 B FE A i1 2009 4E 2 H Iridium 33 (active) and Cosmos 2251 (derelict)ifi {5 fi < £ i 7 A Mt i 1k 1)
[16]. 2006 4 7 H H1 2015 4F 10 HALT 78°N HIEAHT-HUH 751 EISCAT ESR HMMlI 45 5 [21] [22] [23]45
FTEE 6(c) R 6(d)FTaR o Xof YR UG AR 1) FI0II .5 L Ath 2 (a0 B WL &5 SR W A AR 1F [24] [25].
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12 . lwf le-3 - WP

— nucleon_density — |yi? (density, prediction)

08 — Space debris (2018, observation)
N=65

p=1.377075e+14
1c=6.432800e+06

04 ¢ 15=6.378000e+06
error=-0.86%
n r 0 altitude
'Eanhd}’met_”er Ts r, 500 1000 1500 2000km
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2000 g v
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*
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400 | 4 e e
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Space Debris Series Space Debris Series
(©) (d)

Figure 6. (a) The radius of the Earth is calculated out r = 6.4328e+6 (m) with a relative error 0.86% by the interference of its
acceleration-roll wave; (b) The prediction of the space debris distribution up to 2000 km altitude; (c) The pace debris distri-
bution in Jul. 2006, Joint observation based on the incoherent scattering radar EISCAT ESR located at 78°N [21]; (d) The

space debris distribution in Oct. 2015, Joint observation based on the incoherent scattering radar EISCAT ESR located at
78°N [21]

6. (a) BT EIEE ST 5 B KR r = 6.4328e+6 (m), HEXHREH 0.86%; (b) 2000 A B Ez=HZS(H]
R STN; (c) 2006 &£ 7 A ERER %, ET 78°N IEFEFEUE5TEIL EISCAT ESR RUBEA WM [21]; (d) 2015
£ 10 BWZEBERE S, 2T 78°N IEHBTHSTE 1A EISCAT ESR BIBL&ILN[21]

6. HTFEEMKRETEH

ERTIIFT, FIMTRESEREL, FIRDRENETFRERE, HAEEASBAET. &%
FEOGT IO I, TS H ARV GG @ I s & R AT, AT ERE R,
AP A58 LT DUE S 1000 AT RH L, WoRmE 7(@)Fras, =SR] DR TR ERAE,
NIIPAY A0 R Sk S G S

ZEBpNUE D 7 PP = <0 2 21 = TN R = & S/ e U= O K X2 7 o A R S
oo RSP E A AR R R 22, ] 7(b) s, JLA eEATRIInE B w3

Y =Wiop T C¥rnicde

P icﬂ [ {v dle——C ] (24)

J1- vl/c
—exp| L1 vt ——S ot
Wmidale = EXP C_3'['- v +W
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Figure 7. (a) Hlustration of overlapping in coherent width direction. (b) Convective
rings at the equator, the speed difference causes a beat frequency

E7 () HTFEEAELNERBTEE. (b) FELHITRF, BEESHEIAM

t}
beat

X CREME AU elNEsITWa RIS

|‘/’|2 = |‘//top + C¥ nidae i =1+C*+2C CO{

o g ¢ ¢’ B v 25
beat [\/1 Vlz/C \/1 V;/C J 3[ 2 ] ( )
2_71: :ﬁ _ . V /lbeat — 1
ﬂ*beat c? (Vl " )’ beat (Vl T )

EATHBE R TR
v, = 6200(m/s) (= observed in Evershed flow)
V, = 049 = 2017(m/s)  (solar rotation);

1% BU¥ Evershed A0 N TIE SR, FLE A RS MK L) 6000 m/s [26], 4k, F#RI12E T kR4
HELEE 5700 K fiti % v, = 6200 m/s [29]. X HLHL vy = 6100 m/s, XAEETHH A EATAIHE I Toew & E
WHREAIME: 10.93 (5), S5RBHET B P 11 4)HEA—FL,

3

(26)

4rc

.
B(v-3)

beat =

=10.93(years). 27)

<Clet2020 Script>//C & & i+ B G [30]

double beta,H,M,r,rs,rot,v1,v2,K1,K2,T1,72,T,Lamda,L;

int main(){beta=2.961520e10; H=SPEEDC*SPEEDC*SPEEDC/beta; M=1.9891E30; rs=6.95€8;

rot=2*P1/(25.05*24*3600);v1=rot*rs;K1=v1*v1/2; v2=6100; K2=v2*v2/2;

T2=2*PI*H/(K2-K1);T=T2/24*3600*365.2422; Lamda=2*P1*H/(v2-v1);L=2*PI*rs/Lamda;

printf("v1=%d, v2=%d, T=%.2f y,A=%e, L=%f" ,v1,v2, T, Lamda,L);

HVOT=2>A

RTINS R A, 5 11 AR RN 0.6%. XAMHRIEN: B
TR BN Bl AR AN A K BH BT AL . HBE K Apea A, TVEMEE, WA HAMIRE % W5
B, W 8 fros.
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Figure 8. The equatorial circumference 2zr only occupies a little part of
the beat wavelength, what we see is the expansion and contraction of the
nucleon density
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Figure 9. Earth’s temperature has gone up and down, with CO, levels
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Figure 10. Earth’s temperature has gone up and down, with CO, levels
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Figure 11. Earth’s temperature has gone up and down, with CO, levels
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Figure 12. The prediction of global warming agrees well
with the observation for the past century
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