o E Y I8 FiE S
Chinese Physics Review
2026 £ 04 B 02 H3
Vol. 04,No. 02,2026

SCIENCE FOOTPRINT

¥ %

http://www. scifootprint. com/CPR/index. html

e v B 1) B2 i Eb 22 Y AR X 3 S HL A
— AR E—R, i E—E7IRE

HBRE

(O [ A B FE R B E e, S [E BSS 1TL)

WE P EW IR E—K b 4575 WO Ok 1 2 8 0K 00 I A T 25 S . AR X — SRR AL
B BLTE 5 B A B — 4> 5C T 1% i I 18] 82 1K LU 30 A9 B ()R TR AT A 2R R R . — DB HE 20 1
K —Z% RZE &L % 365 K. AICAELIRP OIS 5 SOM X 18 i ] 12 ik B8 19 Fe Ak L
AGVHE I 365 1 I 6] e A B =2 HLTH] . R e 8oz 3 5 193z 3l i [E] i 1K 5 51 3 b e 51
If [ B2 I A K 0 3 SR (R4 AR 5 ML o 205 0bF | 0 L SOk R it 789 52 36 245 2R, SCvp X XA - 7]
RS S R | A B L R G BB IR S A G B AR T R R o — M M — A
Fhy Y B E [ A e R 2 RS Y P T S e R 7 G T A I I 1K T A B R 365 K B 2 TR
g5 — AT AT R AR PR D 58 . S5 R R WT L ANt R B I 8] He A AR B S IR P R L H
S A BRI AT O Bl TSGR B ol e R M e . K TR R A Bl T AL AR A R i
TR T 188 S A% O B g AR RIS B MR AL R SR T — > BT B A sk B S
KSR IR) « I 8] B2 K 5 ARS8 5 1A Ik 5 1 B 25 i B o L

DOI; 10. 48014 /cpr. 20260508003

SRR AT . M ) K AR A A X e SE BB —— R b — R b — ARG [T .

o [ B2 PR . 2026 ,4(2) £ 14-22.

1 5

I 1) i 2 AR e i R AUR R S5 e 2 —.
2SIk SR R E VISR I TR NS PR & 3 W S (U]
XT3 TR G 18 48 H A [R) 4 2 X ) — X
1 22 [ s [ i) s ) 00 At 2 MG T 2 0 4R 2 A
ARSI T3 ET . R BAT LA AN S P Y R A R A
2% Z R R AL bR I [ TR T R I B 2k R4 R
B i R R S R R AN E S
B TR I 23 S5 R AR B i) — o3

FEL G I 1) 2 Ji r 22 i i) BRSS9 g IR 5, 2 48
PR BRI 2 ) B ) B . B SCAH X I Y
XA T [V T4 2 p A 175 A SE A TRAL S T

il

BifL{EZE Corresponding author: 5% % ,3171779747@qq. com
% & HH:2026-06-28

I fs H H:2026-05-08; R HHI:2026-05-28;

JE B L A S 5 L B A BROE A R G R AR
TE 8N [ D00 T 58 B < ek 1 A2 i B 2 ™ s ROt
BRI 4 2R, U AT DLAE S50 5 TR b AR SR Y
BB, T SR g — 2 X — B S
fhy Ff 2 (0 A5 58 51 g 3 v B il R L 51 T 208 A
AT AL F F 8] 2808l oA A9F 5 R I 5 T A i B B 1Y
HEE I,

FERE A A4 v A S 9] - A1 HU A 5 e SO g
BN BEE R, PEEIECR E— K b B4 R
SRURT SO (H HAZ O N A48 3 AT LA 5 o —
AN WL B I [8] O AR A% - B LA 3y A B i A
2051 KT T S F O R B IRFE] D 365 K [A) AH
XF I8 SRV IR 46 ) BE AL ) S B0 b 22 SR K R A B



SR AW i N 12 K LG A AR XTI S B —— R B — R M b — AR 15

9 758 S0 ANTE T S B AR B 2 AR B AL T
15T Bl — A i B2 55 25 09 300 5 4% 05, 4 I 1) JR2 K
AL IBAEZE N T 5 51 Ty 25 S ML S HR 45 7 [F] —
AT BAE S A

IR IX S v 5 8] L A< (0] AL, [ A0 SCRR R B 2
UL A B 70 BT R L L6 A TR E ™
% T e Ak T S [ AT N B 5z Bl r A A O ik
AR 18 7 4SS Y LA K BRI G0 A 5 DX Sl I ) S 22
P8 s B A G A 20 U B 22 DL AR X 8 2k | L
ERIR T ) A B BB SCE . A SR X s e
A FEA L 1 o 2R R K B PR E R K
FEI RSB IE L B S 48 365 1 A I () LE R F IR
—NHIXE A A A R — 2P — A B fE E
W] A5 03 B F) PAT G T B R A — 2 B AR B
S DUTE 258 P BUA 55 mT 3153 58 491 =22 8] AP Al

2 BHREAKHIERIEE = 5 LI

2.1 FRSCHEXMIRRREERRSEEEETF
ffilzﬁﬂﬂ‘%tp,%%fﬁ‘ﬁ‘@gﬁé*ﬁ(hl,y y2 ),

FKnf A& E & ITHE R ds" =c'di? —dx® —
dy’—dz" ., X Tzt F 4 iz s iy #AR e B, e
SFW AR de i ds=cde 1L I
de=dt + / (1= /), y=1/J (A=) ,f=v/c.
Ao e LSRRG S5 2 DL v &) s g, )
SEHGEE R AT AL BRI ¢ 55 L5 AR 1 A B
t ZE R c=1¢/y. OGAT UL, B ] K AR T O
AGECPIR T S A [ T R4 2 B] LA R 1Y 22
St o XAHXEECEM E  HIE R AZIEAAE
Tk T B ] X S 2 ) WP — A A ) ] B
JE TR — 25 T AL A5 19 . 4 IFA] LR IA F] 365 ¢ 1
A, BsREoRk y=365, BT v R p #i 1 il &
L 3K — Lb 2R SR X I B 2 I OL B Y iz SRS
B1 a7y BB AL C &R IFARIl T =365 Xf
IALOR A SR NV i B CE 2N A € (1 v [ SO
[F) g2 B AR AH 25 0 A s A2 B AR R a1 i, (A L
BA AR, X W N2 A X IR R0 78 H
AR OME LSS L HITE = AR W) BRI K 1Ay L ep AR
13 AN 20

Kinematic time dilation
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Fig. 1 Variation of the time-dilation factor ¥ =t¢/7 with f=v/c under the purely kinematic mechanism.

The dashed line indicates ¥ =365 and the corresponding P value;it can be seen that the

365 : 1 time ratio requires a velocity extremely close to the speed of light.



R E B i
Chinese Physics Review

2.2 JT AR EY T 7 B )R Bk

B SCHINS 18 118 B9 2 P B 28 P Y 5z 8l 8k
JOE 1) SCAA RS A8 1 — 2 4 L 51 J1 IR ANl
Sy o s R R ARSI R T,
ARGy S5 L I BRI R G2 AL T
TR BF b A i b A5 S X RS CER XS AR 5] )
TR Wt FC P R R 45

XL JE IR AR U W IR AR AR
Ak A2 AL TE 53 B T A ISR G T G A A A I 4 1 5K
4@5&5 B SCMGE V& AN [R] 5 51 g i 8] g2 ik 5 A 225K
12 Bl A 4 AT G T 1 SR SR P A DX A 4 G0 5
S, B2 ml T de/de BEr /o, A, AT
VI 3 A BN de / de WA H 0 70U i
HOMA . BeF 2 EAUA G B S8 KX
I 365 K7, RGFT T B 5| 1 IR R T %

de=dt « (1 —r /r),r, =2GM/c2.
Gravitational time dilation in Schwarzschild spacetime
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Fig. 2 Variation of the gravitational time-dilation factor dz/dt with r/r for a stationary observer in

Schwarzschild spacetime. Achieving dt/dt =1/365 requires the observer to remain extremely close to the event horizon.
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Combined kinematic + gravitational mechanism
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Fig. 3 Parameter plane for combined kinematic and gravitational effects. The white contour corresponds to

7/T=1/365 and illustrates the complementarity between near-light-speed motion and near-horizon residence.
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Table 1 Representative parameters of the four-segment

constant proper acceleration closed worldline model
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Closed worldline with four accelerated segments
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Fig. 4 Schematic diagram of a closed worldline composed of four segments of constant proper acceleration. The observer

starts from the origin and returns to it after four stages:acceleration, deceleration, reverse acceleration,and final deceleration.

Required proper acceleration for fixed T/tau=365
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Fig. 5 Variation of the required proper acceleration with the segment proper time 7, under a fixed total time ratio T/t =365.

If the same time ratio is to be achieved within a shorter segment duration, the required acceleration will increase rapidly.
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Relativistic Mechanisms for Achieving an Extreme
Time-Dilation Ratio:Starting from the Saying
“One Day in Heaven,One Year on Earth”

GUO Jiabao

(School of Physics, University of Bristol,BS§ 1TL,UK)

Abstract: The ancient Chinese saying “one day in heaven,one year on earth” is often used to describe a vast
disparity in the passage of time. Translating this expression into the language of modern physics yields a
quantitative problem concerning the extreme time-dilation ratio:;under what conditions does one observer
experience one day while another reference frame experiences 365 days? Based on a review of time dilation
theories in both special and general relativity, this article systematically discusses three mechanisms for
achieving a 365:1 time ratio:kinematic time dilation due to high-speed motion, gravitational time dilation in
a strong gravitational field,and a hybrid mechanism combining both effects. Drawing on textbooks, classic
literature,and typical experimental results,this article briefly reviews related physical scenarios such as the
twin paradox,clock retardation near the horizon,and GPS clock corrections. Furthermore,a closed world-
line model consisting four segments of constant proper acceleration is constructed. Under the constraints of
a total proper time of one day and a ground coordinate time of 365 days,a set of analytically representative
numerical solutions is provided. The results show that such a huge time ratio is not theoretically contradic-
tory,but its realization inevitably corresponds to extreme conditions:near-light-speed motion, near-horizon
residence,or a combination of both. This problem not only helps in grasping core concepts such as proper
time, worldlines,and gravitational redshift, but also provides an intuitive and compelling case for relativity
teaching and science popularization.

Keywords: Time dilation;relativity; proper time;worldline;schwarzschild spacetime

DOI:10. 48014 /cpr. 20260508003

Citation: GUQO Jiabao. Relativistic Mechanisms for Achieving an Extreme Time-Dilation Ratio: Starting
from the Saying “One Day in Heaven,One Year on Earth” [J]. Chinese Physics Review,2026,4(2) :14-22.

Copyright © 2026 by author(s) and Science Footprint Press Co. , Limited. This article is open accessed
under the CC-BY License (http://creativecommons. org/licenses/by/4.0/).



	中国物理学评论目录
	中国物理学评论

