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NERDEZER
Ex.1: BURRICHEITHEEZERE

» HLBOBOERNFRTIE, REERRNICFEET 2 AREESD. IXTOH),
B REBRODODHICHE EFE 2,

s TDEE. ZOERBLAF I/ XT BEESZEE (Inertial Manifold)
EREEN BIERTTER D ZEfE] E TR TE 3,

C. Foias, G. R. Sell, and R. Temam, J. Differ. Equations (1988).

o B
s SEE Y PRICBITADFRAEZAF I 7 A~NDBEHELREDERA
M. Shimizu, Euromech Colloquium (2014).
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A. Maryam, AIAA Conf. Proc. (2020).
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Ex.2 : 35 DEiHICH 1T 5 Renormalized trajectory

» ETIHOERTIE, 8 YIAHEE (Renormalization Group;
RG) Z#C L »>T. BHZEELEIZRGEN AAEEZRINS,

s RGANDOREFMFE (BT x/LF—EER) TlE. BED
Renormalized Trajectory (RT) &N Z{ERTTERDZE
BIANNERT 5D Z EnDH 5,
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IELEE RTOF B
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Cf X 'hﬁj_éﬁll\iﬁ M. Nunami, et al., APS-DPP (2025).

E,gﬂ E’JE M. Nunami, et al., in preparation.
- X'increases vv|th turbulence T (x T9)

- X'decreases with zonal flow 2

- Xremains finite as Z —dhd vanishes as T — 0

- Dependence appears through a combined invariant ZP 4

« Asymptotic and scaling consistency:
-For T =0r Z2 —p0 x—0
-For T —woand Z —,0 x~T¢
- Scaling invariance  Y( AT, AP Z) = \(T, Z)

- R/IVKRK

aT™

— j:l\/Iinimal ,Z —
(7, 2) 14 bZPT 4
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Cfc X ':*{I.Téﬁll\iﬁ M. Nunami, et al., APS-DPP (2025).

° —_'-:/\‘\_'U' U 7_' 1. M. Nunami, et al., in preparation.
- Any smooth function satisfying the above asymptotics
(e.g. exponential, rational, ---) asymptotically reduces to the minimal form.

F(eXP) — T oxpy (—prT_q) ~ Flrat) — T/ (1 + prT_q)n .
- HHMETIEDEE:

- The empirical model used in above discussions, corresponds to the minimal form
with p = Band q =1
.« FRIR
- The success of the fit implies that the functional form is not ad hoc, but a minimal
representation consistent with phenomenological and scaling requirements.

- R/IVKRE

a T
1+ bZPT 4
ClTa

- FOew(T,Z) =
p =5, 1@ TE =T

q:

X = j:Minimal(T’ Z) —
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ETIVEAB/NT A —2ZRATORERE

HEFE D =Bl
s ETFTILEED/NT A —RZEE {C,,C,, a} TOIREEEITER

s ETIILIRTA—=RER{(C,,C,, a) ICEWT, BRIEHK
(Za4vT4v78E) GOXRBNRIMEEIERT 5,

G(C1,C,a) = \l % Z[f(tj) — XV (t5)]2

M. Nunami, et al., PPCF (2025).

Contour of G in space of {C,, a}
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M. Nunami, et al., PPCF (2025).
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Whole section: A Section: B
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BE., ETAMNRIXA—RZEHELOEE

M. Nunami, et al., PPCF (2025).
H IR D SR8 E
NS A—EBTEIEETELH E. BHERDIRTEENZL,

 BRIBERIIIER S N T=/\D A — 2 ZERNIZHEE Z 725
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s DT, ETILINTG A—AZTERIZEIT 2B HBEHCH ZHFAEE 125

BB L DI T
» REEDBEHBMORBHR/IMEZIRETIE G . BHBEBI KT 5 ZHIEE = 51,
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ETILNT A —RZEM ETORE

M. Nunami, et al., PPCF (2025).
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