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[#%#81&E5] [Nuclear density functional theory: From
fundamentals to frontiers.

Haozhao Liang 5 (RIKEN / U. Tokyo - MR E)

The density functional theory (DFT) is a successful approach to reduce quantum
many-body problem to one-body problem with the local density distribution. Due
to its high accuracy with relatively low computational cost, DF'T has great success
in various fields including condensed matter physics, atomic physics, nuclear physics,
quantum chemistry, and so on. Although DFT was original proposed by Hohenberg,
Kohn, and Sham in the 1960s, the mathematical fundamentals on DFT with
Coulomb interaction were gradually established much later from 1980s to 2000s, and
there remain several deep open questions on DFT with nuclear interaction. In this
series of lectures, I will start from the basic ideas and concepts of DFT, and then
outline the mathematical fundamentals as well as the open questions. Gradually, I
will move to the applications of nuclear DFT, and eventually introduce the frontiers

in this field with the latest progress in functional renormalization group, and so on.
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14:45-15:10 1 /NI R PRI R SNz 3D < OHe SLIRRIRAE DM
15:10-15:35 || 2 m Il PRk N T TEIABR 2 W7 S E Y E AR
R
15:35-15:50 SKARTH 15 43
15:50-16:15 3 RlIR B 7= TDHF+Langevin 7 70 —F % i\ 72 8@l & 12
LB HEEITCEAWMDER (review)
16:15-16:40 || 4 ek 1ERE HfkE BRI 30Mg DG
16:40-16:55 KAKER 15 4
16:55-17:20 || 5 A $H5E NN Q0 3 kG IZ DWW T
17:20-17:45 || 6 INEE TR AL ZZRE U 72T 2L —PLEEE 7z
ZAYE & B A BRI BRI SRR R D52
8 H8 H
MR 2 AE BEF—IL (14:30 ~ 17:45)
iSHE| No. FFKH & H
14:30-14:45 MAKER 15 43
14:45-15:10 || 7 ik L5 BT EICB T R L Bell DA% R
(review)
15:10-15:35 || 8 Ky 5 SUQ) T —JicBlF b2y R—RNVTF v A
DNR—=Y 2TV MRED YR
15:35-15:50 AR 15 4
15:50-16:15 || 9 BEVE B 20Ne Ji 71D K #xEH O a4k
16:15-16:40 || 10 B HEMER AT EERE - ERUNERLA Y An— T
HEEEE AWZ, QQ N = KRN
16:40-16:55 AR 15 43
16:55-17:20 || 11 R ZRk | RSB R & A\ 7z o T Ni R AR O
BT 3L X — 24 IREE
17:20-17:45 || 12 AR HEE NJL Bl % W/ B 7 + — 2 WEh T

B A Y AR O T
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8 HI9H
A 3 AfE BER—/L (14:30 ~ 17:45)

i [ No. [ mm# L

14:30-14:45 AR 15 47

14:45-15:10 || 13 | A seHi nn AR “ARREI BT 0%

15:10-15:35 || 14 | WO EC | 259 8N— BRI & B KB R ERL OGS

15:35-15:50 MARTE 15 47

15:50-16:15 || 15 | & A ERAE BT 2 4 — 2 WEORE AR

16:15-16:40 || 16 | B U3 | AIRESENC B BHLE T Zs ARRER FEOR T

QCD 74

16:40-16:55 MARTH 15 47

16:55-17:20 || 17 | QCD & b0 Y7L 7 FEE

17:20-17:45 || 18 RIK =5k BELUZ K201 Z ) T4 2{bDFH52 &80 1
5 VB DHIS
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38 RRI—tvvav [RGB : TRy JAKEB ARV 3V - K—)l]

Ai¥ (KR4 — No.1 — No.24) (14:30 ~ 18:00)

[No. | %&#& | 54w |

1 FREF £ AdS 1281 5 I D A A

2 NI Phase Structure of Gauge Theories on an Interval(review)

3 Bl EREE FEHGEREZERH] LD — VR BT B HEHE (review)

4 KA Leptogenesis {22\ T (review)

5 IR & Equation of State for Neutron Stars constructed by “Ma-
chine Learning” from Gravitational Waves

6 [(FEF v vt

7 it EE ¥ ED Yang-Mills 1253 2 T XV F —#HEET > VLD
HEEY (review)

8 ESprIEIS 4 GBI HERN O chiral algebra (22T (review)

9 [(FEKF v vl

10 HH5EK B AR D A ARED E MR ELE (review)

11 HEE— BWFH 12 B 1) S 8 FRE DI (review)

12 HH P Duality in Chern-Simons vector model

13 ol 110 (Review) The Cosmological Bootstrap: Inflationary Cor-
relators from Symmetries and Singularities

14 BHTIE Seesaw mechanism & Leptogenesis(review)

15 MRz € Hit Hawking it & 7' v 7 ;5 — )b (review)

16 MilE— 4ot N = 2 B FRMEBELE O AR T 3V ¥ — A %) B3 O fig
(review)

17 CREE HIMOVTERBDT Iy 7R = VIERMENDIGH (re-
view)

18 e R FERFMME I D D e W R —HERIZ D W T

19 || E=X—kVE& | IA INKTT — VEHEROMEK & Dai-Freed B (review)

20 B OB E R L UTOFFIER (review)

21 S REK ODE/IM correspondence and exact WKB method (re-
view)

22 P u-e convertion in SMEFT

23 HeHUAR G R IR IR AN S S % FH W 7 IR R S i 6 B oD Tl A oD B 3R
(review)

24 NS = SYK ##1 & nearly AdSs(review)
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%% (RR%—No.25 — 48) (19:00 ~ 21:00)

No. FeRH 24 bV

25 - Bk D* polarization and Rp.) anomalies

26 S A FNFRS ST 4 T2 b 70 —EOMESLIZ A 7= EBEHR

27 WS SPT fH& 0 1H (review)

28 NN NV DAFERE ZDFHEHADIH (review)

20 | #AHA | 2HDM 1251 3 ILC T Higgs K T4

30 FF NN M FHOMEE 1 v 7 L= 3 v (review)

31 e 2 R D =M ENc £ 5211k

32 A FFHENR Schwarzschild 75 v 7 A —)LIiZ 1) % Hawking #E4 (Re-
view)

33 SR E LD DR DKL XV F — MR T D7 — VR FHE T

34 SQNE € L7 XHEHEROBNICEBE ) K=V 7+ —2JHLIAD
B

35 —RHEE FIEE SIS G % FA 72 FE SRR 28F DR

36 TRARG N Wilson 7 =)V X % U ER % W 72 2 ¥Rt Gross-Neveu f&#
DiEkEE (review)

37 M FHIE IR NV T 2 BIABL & Z DEERAND LA

38 INTT %R R HFER D & B D ik 7 2 O N R

39 || BT | Little Higgs Model (review)

40 4 HEE XA = a— b VD72 O E R 1 f H 28 O B 7

41 Hhi =2 i INSWEZERTHES @i 2 + — 7 YEOME

42 GEEF vl

43 I Pe FEXFRKAR — B (review)

44 FH Hh RS A BRIELE T DR T HEEIZ DWW T (review)

45 EEREAh KIZHTRFRMED — AL (review)

46 IR T BIAAEICEITS 4 a FERIEIZL D 160 Da 2 T AR —
A ZARFE D5

47 SHTH HVE @ RIIE RAE 30F DR

48 LR i AdS/CFT st & 77 v 7 =)V OIEHBELFE (review)
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