WS S PO ES €53 RN TR SEE 357 VM4 4
HizE

& ERE. B, EER
B JRIIEARE, IAEEEHARE, WA IS 044600

[ el=ER

AAMERR: FMERNFEARNIEX (WZFEANBAIEERKAERERASR—7ELGE) , RRETA
S5EFFERIFARMAR. EETHRBREIMEMR. IEXPAIAESIBNMEAMTRR. HiE. WK
EAXPTIREATINSEXH; FREZASIANARN, MEXFESEMEMDNAREEREZRF
ARRAVBAFA R

HE

ERTERMANTFEERERIAXREYEZIZOED, ERBYRREZFNETERARBNSE
2, RZE2RFE—RNRLAR; BEFTENSF (MOND) BARERHSHIER, EREVENHI
FESFWN. AXRE—METUNZRAFEFMEREELANRERUERER . SFHBSINRER
SNEFREMSTNBLHIRESIR, FXHE|ERUN (BAEYIRRG| 538 BRI LIt
HEMEESRTN, 21BN 3 MWELRERS 1 T2RRERER, TEMAZERTASH,
KAEFERR SPARC ERTEA L AT HESEHITIVE, KREHIMEX 20 M ERRERTEE
BREZNRITHEAZFRNE, 2ERTHIEINRENT 7.8%, BES IR MOND AL FE—KTE,
HRRA, ZREAERSINBYRANFRIZNERT, BI2R5—/LAEEARERE RIest
RENRESH, RERRES|ITEUNSITHATRME T FAERRA,

KigiR: ERTEALEL; WIBL; WHAMHEK;, ERERFS; FHEIEE; BYRK

Abstract

The flatness anomaly of galaxy rotation curves is a core problem in modern astrophysics. The
mainstream dark matter hypothesis requires separate halo parameter fitting for each galaxy,
lacking a globally unified evolutionary constraint. Although Modified Newtonian Dynamics
(MOND) is a single global parameter model, its underlying physical mechanism remains
controversial. This paper proposes a phenomenological scale evolution model based on double-
branch reverse half-cycle Archimedean spiral: mapping the baryonic mass of cosmic self-
gravitating systems to the scale coordinate of the spiral, the equivalent gravitational
enhancement effect (replacing the gravitational contribution of dark matter) changes
continuously with the logarithmic linear evolution law of the spiral. The model contains only 3
physical boundary anchors and 1 global calibration constant throughout, without any galaxy-by-
galaxy adjustable parameters.



Verified by the internationally public SPARC galaxy rotation curve dataset, 20 independent
samples covering from dwarf galaxies to supergiant disk galaxies are uniformly selected by mass
for point-by-point calculation. The average absolute error of the whole sample is about 7.8%,
and the accuracy is at the same level as the mainstream MOND model. The results show that
without introducing the hypothesis of dark matter particles, the model can describe the scale
distribution of galaxy rotation velocity through a globally unified geometric evolution law,
providing a new phenomenological perspective for the statistical study of gravitational
evolution at galaxy scale.

Key words: galaxy rotation curve; double-branch spiral; logarithmic linear evolution; zero
galaxy-by-galaxy tuning; equivalent gravitational enhancement; dark matter
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1 DDO210 2.5X1077 22.5 8.2 21.40 -4.89%

2 SextansA 5.0X1077 28.0 10.5 26.78 -4.36%

3 1C10 1.2X1078 37.0 15.0 37.50 +1.35%

4 NGC1560 2.8X1078 47.0 18.5 45.14 -3.96%

5 DDO187 4.0X1078 52.0 21.0 51.24 -1.46%

6 UGCI128 5.5X107"8 56.5 23.2 55.91 -1.04%

7 NGC2366 7.0X1078 60.0 24.8 59.77 -0.38%

8 NGC4214 1.0X1079 68.0 29.5 70.21 +3.25%

9 NGC55 1.6X1079 75.0 33.0 77.55 +3.40%

10 NGC1313 3.5X1079 95.0 45.0 104.40 +9.89%
11 NGC1073 5.0X1079 105.0 50.5 116.15 +10.62%
12 NGC3344 8.0X1079 118.0 58.0 131.66 +11.58%
13 NGC3953 1.2X10710 140.0 70.0 156.80 +12.00%
14 NGC7793 1.5X10710 155.0 76.0 167.96 +8.36%



15 NGC2903 2.0X10710 165.0 82.0 181.22 +9.83%

16 NGC3521 3.0X10710 190.0 95.0 207.10 +9.00%

17 NGC5055 4.5X10710 210.0 108.0 232.20 +10.57%
18 NGC4565 6.0X10710 230.0 120.0 258.00 +12.17%
19 NGC5907 8.0X10710 250.0 132.0 279.84 +11.94%
20 UGC2885 1.0X10711 270.0 145.0 304.50 +12.78%
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