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HAEAF TAEAZ T T3 AR B — T 2 v i 7 P AR
R A EERHRABRS TERT RN, P s AT 2R R
TR R st gy g 146 98101 e Ay g e 102 3 0
TXRE e A B e B

HE b, T Er TR S LS SRR E
Ak iv) DL K AL B A AE M (Renormalization group
invariance) Bk R AE — k. HTSCHE B U B R0 sk 7
KA T HBACH M. R AR B2 LS J7 R AT 2]
FAERRIF I —Hr i 2 AN AT B . U R Pl T )
SRR BTCTE A AR T B3 — B O A Ko il 11031,
B 22 5K B VO IR AR RS TER R A e 4, B
X T UL £ )R AN AL B AR . ARG IR ]
Bl % 2% Kolek 247 4738 S 2 [66]. Kaplan!!0 24742

W, AT RLE I R RS A He DT R S I AL, Hi%
77 R RIS A TE 7 # . Epelbaum 5 Gegelia | 5 H ,
EVARHESE T, AEFUIR) OPE & T B 1y, {H2 =M
TR e A TOST, R — il A R AT 2 3 (1
UED

TRAFTRE VBRI 5 PR RS T =R A% T TTBR 2 B
PR /MR 2, HERRAE T B AR =48 4% 70 3 AE
NZLOP77281, JUAE 4R 22 A% 1 B0 o) O 0 5 3R AR 75
FINZARZ T, A PR AZ Sk aT DL AT AR 5 1 4
i TOOL, {H A g A THEE, B AU SR 5] % B2
M=ARAHEAER . TH, SehritEHERE, =208
B 7 A PR AZ LA R W Jo 1 IO 1 41 0 v R 4% o R B A
F B T071 0 Rk, R R R S R s =
Wiz 1. SRT,  H = B B NARAE B VA P A
BV T 4 5 1 #1531 (1 = 4K 4% J1 (NPLO F P8 B 5T k)
FE S T 56 T 30 & 8 W7 (1) U 7 2 (Faddeev equation)
W, B T FAER PR (— AR R b A B A BT
TERE TR B 2 R R R AR B A e X — i)
£ Epelbaum LA J Machleidt 4% 1R 2 3 5 H 4 I 5 58
i 06797, 102, 1081 s b,y FAEAE ToiE AL
B, HRTFTE 51N NPLO =A% S 105 — 1R R A
BIFEA TR E, AR, Fik, £8E
iR R = AR A% ) B IE R R R 1, T RER TS R AR K
#£LO, NLO BAK N?LO FAE N (B EZ M =461 /)
HILLENZLO, 78 B AR bSO K2 ) A 1) ) o

BRIbZAh, BINZARAZ JT I B 1 i) g AR 30 AE
550 R PR ST 45 4 5T . BTSCIRE], #E NLO
iRz, SRR RM AR AR AE TR AR A 2 1P,
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New Generation of High Precision Nuclear Forces—Relativistic Chiral
Nuclear Force—Status and Prospects
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Abstract: Understanding the nucleon-nucleon interaction in free space and in medium has always been one of the most im-
portant topics in nuclear physics. It is also one of the most important objectives of large scientific facilities such as HIAF and
FRIB. Understanding nuclear structure, reactions, and the properties of dense stars from ab initio calculations based on nucle-
on degrees of freedom and microscopic nuclear forces has always been a primary goal pursued by nuclear physicists. First pro-
posed by Nobel laureate Weinberg in 1990s and developed by joint efforts of scientists around the world, the Weinberg chiral
nuclear force has now been the de facto standard input for ab initio studies. So far, however, relativistic ab initio calculations
have only just begun unlike disciplines such as atomic and molecular physics and chemistry. One of the most important issues
restricting its development is the lack of modern relativistic nucleon-nucleon interactions. In order to promote the develop-
ment of relativistic ab initio nuclear physics researches, improve our understanding of the strong interaction and compensate
the deficiencies of Weinberg chiral nuclear force, our group in Beihang university together with the cooperators developed the
first high precision relativistic chiral nuclear force. In this work, we briefly review the development venation and current status
of the Weinberg chiral nuclear force, as well as its deficiencies. We further present a short introduction to the framework of re-
lativistic chiral nuclear force, show its description of the scattering phase shifts as well as observables such as differential cross
sections and demonstrate its advantages over Weinberg chiral nuclear force. At last we prospected its future developments and
applications.
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