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Fig. 1. Diagrammatic presentation of possible connections of nuclear astrophysics with other major fields of physics.
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Table 1.  Expression methods and characteristics of three major nuclear reaction rate databases.
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Fig. 2. Ey-E., matrix and partial level scheme for ggFe populated following the § decay of SgMn 47,
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A3 HE KL 1.83 5 F1 2.00 £, B R JG S MR R
SEME B RGN RAR Y B N A T 4R I 2 S
X — IR W A G IS 1 AR 45 R I 5 B 1o
TR B Ot s o7 A TR A 5 ) LR T ). A5 25
T ATLAS %5 | A6 it 2 s < & (BRIF)
DL K H AT 6] 47 2 i (FRIB) 55°F & L IEETF
JR IO P SRR SC B0, Ak ] B R A B 2 i S
R, DT A R 6 UE A S 1 SR I, R R
Ay B AR A o ] 5 0 B S L

2

— Jiang 2025 --- Beer 1992
REACLIB Reifarth 2008
g
\}-2 1
N
®
E ______________ -
0 .
0 1 2 3 4

W T/(10° K)

3 AR MC(n, 7)5C A% S A B 15 18] He ) 18 45 2R
fy H e
Fig. 3. Ratio of previous C(n, 7)"C reaction rates to the

new indirect measurement resultsf?.
314 rwwEBETHAMNERRE Zi@iE
R-#E 55 #7 77 &
V- FELRL A B O R AR R A W B S T

— 5 T %A R E A R A bR
v SR S R T AT, REASAE R 5 X R R
LR, DT 44 5 B B 0 B R R D AR IS T
Pe. SR, BTy BRI R SCR R, G AR B4
1 7 AT R o A S AR IS T4 55 m) i, 301k B i
ATH SR X LIRS A5 A% R AR O e i I, T 2 ) 4 0 81
MBLFAEIX. LA, — RN A5 560 B FH LA
WFFE L TARY H S S By () B A IR S8 R
FHIX SR 7, AIAE B & 1 I 1Y) S 3 22 4
T35 N B AR, MR HBAR E T A A
B, AR LA FH -y R PR A L B S 00 ik
XA AR (R pREL . M 45 EA TS B
WM. 5 — 71, 223818 R-JH BE M 7 2% 0 Bk
A3 MR SHE AR B &, 28R PN R A AR
BRI HE. LL12C(ar, )50 R, I 473k H 3=
BLA LR R A R SR 20 T2 90 4F A
W 1N B-FEIR o R T 5 S 400 i . S RRAR T
E1 45 B M, RS IRV AE 2000 4F4)
KIERFAR T B2 45 W ASH 2 PE. deBoerds: (601 2
B X S [l s = (I BE B A, i AT
Z il RHAEBE AT, 256 % BRI BRI 44 1
AT EHEMAE NG, m& T S (300 keV)
AN 2 PEREARE] 20%.

LRI, ZimiE R4 A ikt gl
AR S H AR HEIX 12C+12C 15 A F vy L IR 2 B
G, RN R A R AR AR XS AR
G SR E SIRE R R, I B AR e 2
b, Ta BB R R IR R EEAEH.
2018 4, Tumino %P9 RHAFHEFAR L F1 (THM)
U 2C+12C I8 A RN FE ML R B 1 BB X AT
SLERESE, IFas 4 DB po L p1, o, an TR
PREL. S £ £l R-AE FE T R B B A R
UMg — FRINILIRSEL, R 2C+2C I G RV AE
PN B 1 N A A 5 FU LR 1) R4 . THM 52
I fe ZA5 B 12C+12C 1A RN R AR Y3 s+ T+
UL 4 W e RZE. T REACLIB H5E 5
RUSMEZE R, B wit7E 0.4 GK LU EH2C+12C
FRE A 800 15, Fe A4S Ta AU HT 2 1 5
BRI 2R ) SRR RO B RS By SR, BRI CAH
AR P F R B BGE L (DWBA) 25 H iy S+
F5 Tumino 55KV HBGEL (PWA) 125 RTE
IR, ZPECIEIELS R s R 7E4
LEFRAR X NI T A P24 (E 2.
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ol HE — Nan2025
10 PhA —— AMD theory
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i 1018 A ' == Tumino2018
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=
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=
*
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06 08 1.0 1.2 14 16 1.8 2.0 2.2
Bl AR R/ MeV

Bl 4 RC+2CIEA N KR 5 I+ TTIK 5255 03,
B G VRO Y, BRI AR B 5 s (THM) 5236 808 B9,
S BR 3 F 3 J1 ST B 45 R A3 i 2L 6 52 4% IR
HRILL | BAREL IR AL RR

Fig. 4. Astrophysical S* factor of the 2C + 2C fusion re-
action, the results from TTIK experimentsP!, evaluated
database datal?!, THM (Trojan horse method) experiment-
al datal, and AMD (antisymmetrized molecular dynamics)
calculations are represented by the red solid line, dark blue
dash-dotted line, black dashed line, and light blue dash-dot-

ted line, respectively.

J T R A Mg RS S 1
SHESY SO, I, JERLGE B4 ik (TTIK )66
B TIFFE 2C+12C 5 G B AE AN B 5% B IX 119 4%
B B R R O3, B A vl BB A A
AR5 ZiE R I, RIKYEE 5+ R4
MS7 g5 BSOU( LR 4), L 4 RTENTE, RARY)
JEOLEREE XN, AN [F] 52 56 5 B BRI FE (1Y) 12C+
RCIEA RN S* I AIAEAE i 3 22 5%, AN [ [l 420
TR 2 A LA . SRTTELAT B
FPEVE A ZEAR BB S T3 38 3 7 FH JC e P B i IR
RESMAE 1) X FAN5E I BE IX A7 AE (IR RE L 4R 1)
TIE, X — Rk SR FBUR N RIS AN PR o)
— 7T, 22338 R R4 BT 7 vk B U 2 9 R
Z44, i Breit-Wigner A X EL R T S*
PR -8 S 1T e R G MEmAIR, PR O AR A R R
DUIRFIE L 1 TP AL

3.2 RMIZREYIELIE

H 3843 DB A% R AE AR RE DX P b v B
ZR AR GE R, T HRA H5H e RS e e S Bk
PEi e g M, SR F = e LR (5 B I G AR
RUTFA, A HOXE LR AR 3 X 45 1 P At T 5
FECRR TR, JE T I 5, ARFEHL T SEIR EHAARIR
REE, 78RR BB SER BB X PR S I N 7517 1y
P BTN RO A AR BRI 5T A R A

3.2.1  FHAZRARY I A

PN B S SR ER A S & =Y R
22 R A ARG | %8 B () R AR A v A G
A% S0 A BE 3 BB, RPN R i IX I T 128 3
42, DR R AR TR AR /)N, 0 AR AN 58 S e B 3 A ik
B A TR 2, X I P ER I T EICRAAR, MR/
I LA e i o 1 I AR T LT BOR 5. 7
TSI A5 PF T, XA 55 15 5 1 9 T i AR T
B, XMELLSCEURE BN . 1535 T 20 4 S
KIRFEML, R SC 06 % 7F 3 L AR08 & e T i
T R A R AR S G  EET-

HE, 24 3 A5t FH T IR M A AR
FWFSY: BORFIHE 22 5% (Gran Sasso) ) LUNA
T [ (65] | S [ S AEE (Sanford) ) CASPAR T [ (66,
DL b rp R BRAY JUNA SE4 6768, Hirh ) LUNA
S N AZ R AR ERAIESE 9 5K, B 20 4D 90 4E4R
A7 LR EETT 30 R4, FERCHET], LUNA H A
RGI R T ZRRIRIREE T O R ST, TR
T KIBYERZ A (BBN) , JFi 7B T4k . Wik B
F4y % (AGB) 2 H A EEIA 5 SR IE IR, LA
Kes R4 ], LUNA S1F4H 423 T LUNA
MV 38, & F— R 1E B SR e ik be
SR O RN IFSE; CASPAR T 2018 4R 4R
STRBAT, J 95 [ ME— A3 T I g8 L6 5. H
5 B R AR AR R R B AR, BT
R G E R b I 5 1E R TR N JUNA {7
T A bR R S % (CIPL-IT) A1 5288 KT,
FZE IR 2400 m, SE A R IR IR R AR B
SLEF-£. CIPL-II A1 5250 JTHE 2020—2021 4E[]
X AR AR B FH 25, (45 JUNA & VR4
S — BB (JUNA Run-1). HATA/EAE
FEARRE X 78 2 S N 1 B . 3 i 2R
7 5 1E AL SR S T ) — R 9 DG A S g A
T A, S S T AR B AR A E 1 )
B, SRt P22 By st R R A g B O 2453 R it T B
AE P S A

3.2.2 BEINRWAZ R R 3 R

LUNA Jr 2R FH 1 S5 95 H A 2 1 FH vy 5 B A
BT AT B O, PP IA T iE AT
P RAIRY B 5 45 1 20210 B ERa iR be b BL
JEE A 0.01—0.1 GK; 45 2 R IR (%
ATk 1 GK) MR KETERARE, 110 BBN BT A, 35
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HEE R (SN) B ECH o A b & AR WA SO By
Bt. 2 MR LUNA 58000 32 4% S W A9
P, FEW REHRBEN Ber) CNO &3, s i fitrp
F YR A O ) N, LA K BBN. 1528 F #2319
3.5 MV Sl bk 2§, LUNA SIS0 T 5 i
R A BRI 5, SR BE Y Ja 2 b Be— 2k e S ik
#RBE, LA Ta BB B RSB KETEBRIARE. TEARK
f) 5 AR PN, R E RBIFFERIRIARE s KR 12C+12C I
RN, SN AR TR B AR ) AR A Ak
IR —— R R BRI AR R DL s i
T rh IR N BC(ar, n)60 Fl1%2Ne(a, n)*Mg,
HJF2E s kg2 54— e R A ™.

F 2 T 5 ALK LUNA S8R N R 57 b = B K
L7753

Table 2. Research on key nuclear reactions in LUNA

and their corresponding celestial scenarios in the past 5

years.
(EIrAIA KK 275 30k
*H(p, 7)*He BBN [69]
‘Li(p, 7)Be  JRIAE, FHILMBBN  [70]
12.13C(p, 7)'% “N CNOTFH AL IR S [71]
0(p, 7)"*F CNOFEH [72]
Ne(a, 7 Me, sif [73,74]

130, n)1°0

CASPAR —MASCKHEFTH] 2021 4F 447, 41}
J T IHAZ IR 585 (DUNE) BT iR i E Kb
TR TR 5. H A OY N A AL R A A I
v iE{Y (HECTOR) i3 52 56 27Al(p, 7)2Si, it
BAE B R BE RN 1°B (v, n) 3N, LI s 3 F 7
FHOC I 8O (e, 7)*Ne, 2Ne(a, 7)*Mg. fEHAHE
PERR 180 (ar, 7)2Ne A1, 35 80(a, 7)®Ne
F N SR F ) 472 keV Fil 569 keV R 58 B 9 1 ¥k
A, A S N AR R R SRR Y
AR T 4616, % 1. 2025 4E 7 A, CASPAR 2}
BRI TR, bR CASPAR IRHISZH Y
A .

3.2.3 JUNA %Iest &

FEEN, B T SC80 = (CJPL) # JUNA PR
C LI R 22 G S 0 AR i, S A AR
KA EAZ 2 20 A1 A2 USORE Mg (p, 7)26A17),
fE A PR R BC (v, n)1SO] A0 A R EH E R
@19F(p, 7)20Ne[78]’ ﬁﬁEE*H?@i@wF(p, a>160[79]’
SR 2 3 BEAHSE N O (v, 7)2Nel®), DL R A% K

PRI SERA I 12C (o, 7)190. X U6 HH A /A
WK% ) 101 T %) R, I IO 38 T 50 T e o R
W R AN B 0 R A EE S0 SRR, AT HE
SR ERAZ SV 9 245 A48 A A

Ph2Mg(p, 7)%Al 5 YF (p, 7)*Ne M, Hi#
X T 58 AR T R A% A IR A R AFIE 1.809 MeV
YRR EREE. 7£2) 0.1 GK BRIAEY B ET,
PMg(p, V)ALl 0 R FE B 92 keV [ ILPRIF
Pt FEFE S, 78 JUNA Run-1 SCEeHIA], S VELI%
AR IEA TR B I, HEE Y 42T 2 Mg(p, 7)20Al
RCRIEZ) 0.1 GK IR Tt REACLIB %04 1%
K FH B S R = 2 2.4 £5% B LR 5(b). X%
o T A M- AL 34 Hofs A T 22 1 206A ],
R K M 755 T R0 1.809 MeV v H5-1IF £k 1Y 7
AL B 5(a) 8 JUNA SRS X w2 85+
B 7= A B 2 OB OF (p, ) Ne KR BERE X H
FEH 255 1781, 295 keV BT LR 1Y & 0L 45 A% B
PR VR NACRE HEFAE = 7.4 £ 45 AR
RITF R R, SR b A b 28 0 )5 07 HE =2 i
LT a2, I v Be s s 7 K 4 R = E A
SMSS0313-6708 H LI Z1] A 85 i EC .

103

(2) 19F(p,7)*Ne
. 102 =
g
§ 101
<
£ g0
£ 107
= JUNA
107 deBoer
[ NACRE
10-3 ,
0.01 o1 =
Ty
z
£ 2.0
£ (b) 2Mg(p,v)20Al
< L
~© L5 s
B 1.0 e
5 i Sm———
Q " 4 .| Hiadis
g 0o -’ LUNA 2012
§ 0 \ JUNA 2021
£ 001 o1 -
Ty

5 JUNA & 15 25 76 R {4 30RO 8 i DN G B A 52
[ B 0 ek 25 L 7678

Fig. 5. The JUNA collaboration’s direct measurement re-
sults of key nuclear reactions in the astrophysically rele-

vant energy region!707¢,

JUNA Run-1 52550 2B H T 7EHL T 32565 =
R R A R A B R I 1) R BT S 7E 2025 4RI
B 52 354709 JUNA Run-2 H, %06 4d i o
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Z AL ], SR AR R (29 1 emA), SETH
PRI RS HE, AR SSCR T e ORI 2 51, R
AR AR B TR X, T S 98 Gamow
H 2 JUNA Run-2 ¥ 608 3 8508631 R0: 1) 1
Run-1 Y EEAL |, 8 2EHR S 12C(ar, )10 H ¥
PN BC (v, n)'0O BTN EEHEBE RN T ARARIX; 2) FF
JE T o T IR 22Ne (o, n)2Mg 5 T R
J i *He(cv, 7)"Be [ E; 3) F5% oAb B A 5T
PR RARY BN FF JEBFIY. Freledi i i R B
AR T-BE, AETRHb 250 %8 T R OCAZ SN AT
TAMNEE I R X 14 I i, K A ey A R L T
TR S AR PR B A T IR S ) S S A

33 BERAYELEREEXRNES
BIRER

Wi 5 A% S I R D AR 5 S B AR 5T AN W
A, AN AR B S A S o 11 0 etk 745 )
— ZRINHEE. SR 32T A% B B o BT A
TE—E WS, Hin JINA REACLIB $0¥ 2 i i
VT — R HHA 5 B 7E 2021 4= 6 H ; BRUSLIB 1
NACRE-II £ 95 & i s B Hk 1k 2] 2013 4F
STARLIB 75 Z X 2 4 B 4 R 25 i R B A
gt YD K ) SRR S AT AR R AT B AR T

F G AR B S 0 S5 56 I e e A% S 0 A e 1
Wk L L2 3, FErp R il e 2 2 1 R %
IFIACR, 3X —i J AT REXHAZ R A BIAH S AT 5 5 Bl
TR A TR

T NSRS € Ak X

REACLIB, STARLIB L)}z BRUSLIB %4}
S KA R 28 T BB, SR, B
AR P D 248 11530 B0 30K B 2R 4T, kst
B EAT TG TR AR. — 7 T, A Ik A%
R S 2 TR T 4 AR A FH A, (R
Pt PO A R, RGO X AL AR 2 )
Sy— 7T, LR P WO G - R BRI A
JBE 22 W AN B S SR B IS5 1 A X B AL TS
SRR A, SR, A% SN SRR A AE W 4
BB FoR SL I R T T IS, BBl 2 A%
BOEUH B, MR LIRSS . AR F S
B R ZS 6], LA R B o 2 47 ) 21 40
T 5 BTy ) AT AT BRI

4.1 HIEEBTTEMRRN T RERT
PR (I NACRE/NACRE 11, /> 31450
PEIR) — M2 KA SR 20747 5 o3 B AT il 5
A

3 AR ALY B OGS SN S 50 ek K Sl PN s

Table 3. Measurement and database inclusion of several key nuclear reactions in nuclear astrophysics in recent years.
(AR FEEA GARIVEY ¢ HEA e E= BT
%Mg(p, 7)%Al bR S B REACLIBA S [76]
BC(a, n)'0 HiF S B A REACLIBA ¥ [74,77]
LF (p, 7)%Ne H T SE I ELE N REACLIBAR I H (78]
YF(p, a)'%0 Hb T S B REACLIBAHEH [79]
50(a, 7)*Ne H R SRS A REACLIBA BB [75,80]
2H(p, 7)*He HiF S50 EAE REACLIBAFE#; [69]
12.13C(p, 7)1 1N HO T SEI B REACLIBAHE (71]
%Fe(n, 7)"Fe B-OsloJi REACLIBA ## [47]
2Mg(a, p)PAl MUSIC, AT-TPC REACLIBA H [54,83]
“C(n, v)C IR REACLIBA S #r [57]
12C + 12¢ THM, TTIK REACLIBA T #7 [58,59]
2C(a, 7)10 ANC REACLIBA ## [84,85]
?Ne(a, n)*Mg, *Ne(a, 7)*Mg R RN, RN REACLIBA 58 86]
K (p, 7)**Ca He R S STARLIB, REACLIB [87]
18Ne(av, p)*'Na BiAgA%, ¥aAs S STARLIB 88]
Be(n, 7)""Be Wk +AMS REACLIB [89]
Si(p, 7)*P JER2SIE REACLIB [90]
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A3, {H REACLIB AF T8 [n] I 28 1158 19 28 i A%
FI ZEE P, RAR R A T M RN R LS
B, AN A%y P S 5 B A T A DG
7 REACLIB B RME B3 E 2% L S HUE T
SESLIG /PPAL R T RSN . AR AR
FERR L T B (i 5l 2 78 LR, sk Aim i (1%
) HMfE, Bl BUFIE LA 2 5 A R
Sy —J5 I, WAk R R R T Y G
LR S AL A . — E X ST R 25 F s
JEABAT, LAl 2 «Inl 2 b BodE 55 MACS”.
SR AN 5 HAF REACLIB (19235 4% B 1 Jo B A4y
Brans, SR ML d I S R N . 5
BEIRIRS, X F A B | SR Bl T LR S
B SIS SRR AT AT B, BSR4
AR A A S e P B

B X IAT A% S N R B, TT LA e A 2
B He R ) SCHRBE H2 91 % 25 A R R AT T A s
(RSB Xt B 2 A B AN T EDQEE@?HEH%‘

reaction: "180(p, g)19F"

projectile: "p"

target: "180"

product: "19F"

reaction type: "radiative capture"

source:

5530 VR bR v . A C R A DG S0 (0 JE S[R3
FESE | GRERBEHG  SRUERE R BRI AR /T LAAT
BUCRBRAE | DR 225 R A 15 & W T 45 A R
IO SREHEA RO XL S K /¥ iR 2 L AN L
L& RO B IE S, il A B s 25
G T BRI 2B ) 78 R P B s g R
#QE [22].

XA T A 5 SRk 1 ) LS TR A% P B
HiEE EXFOR B E A FiiAEl. EXFOR FEREDS
SEREHLAFAR SR A L BUEBE e 52 k. T
Hie B B broe SCRE B PRz gl e Z (a1
AIRERE A, PR R T T 9 B A RZ SR
B SCAKG L, AR AT R T B ) Ak
PR, S5 b e A 5T U $2 0 EXFOR
Blne ol JSON 3 YAML S5 3 CE % X i)
F DR TR R ol Ui [ A n] b A S i
BT ) TOER A 2 I, A% R 0 3R A T T e R
W JSON FEfitm BilEF TAE

reference: "Sallaska, A. L. et al., ApJS 207, 18 (2013)"
adopted from: "Buckner, M. Q. et al., Phys. Rev. C 86, 065804(2012)"

related links:

- "https://ui.adsabs.harvard.edu/abs/2013ApJS..207...185"

- "https://doi.org/10.1103 /PhysRevC.86.065804"

method:
evaluation type: "Monte Carlo"
uncertainty distribution: "lognormal"
data_origin: "STARLIB v6.5 (July 2013)"

experimental _setup:

laboratory: "Laboratory for Experimental Nuclear Astrophysics (LENA), USA"

accelerator:

name: "LENA 1 MV single-ended accelerator"

beam energy keV: [50, 215]

current _uA: 250

energy uncertainty keV: 1.0
target:

composition: "T'a205 on Ta backing"
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isotope _enrichment: "99.3% 180"
thickness keV: 18.0
detection system:
detectors:
- type: "HPGe"
relative _efficiency: "135%"
- type: "Nal(T1)"
segments: 16
- type: "Plastic scintillator paddles"
role: "Cosmic-ray muon veto"

reaction rate data:

columns: ["T GK", "low rate", "median_rate", "high rate", "lognormal mu",

"lognormal _sigma", "Anderson-Darling"]
data:

- [0.010, 2.92¢-24, 4.97e-24, 8.79¢-24, —5.364e+01, 5.49¢-01, 7.33¢+00
- [0.011, 2.58e-23, 4.22¢-23, 7.34¢-23, —5.149¢+01, 5.18¢-01, 1.12e+01
- 0.012, 1.72e-22, 2.68e-22, 4.47¢-22, —4.964e+01, 4.78¢-01, 1.63e+01

- [0.020, 4.82¢-18, 6.04e-18, 7.72¢-18, —3.964e+01, 2.40e-01, 6.73¢+00

- 10.050, 9.35e-11, 1.23e-10, 2.06e-10, —2.259¢+4-01, 8.58¢-01, 1.07e+03

]
]
]
- [0.015, 1.71e-20, 2.32e-20, 3.31e-20, ~4.519e401, 3.40e-01, 2.10e+01]
]
]
]

- [0.100, 2.44e-04, 3.24e-04, 4.35e-04, —8.031e+4-00, 3.05e-01, 6.39e+4-00

[
[
[
[
[
[
[
[
[
[
[
[

- [0.200, 3.39¢-01, 4.51e-01, 6.03¢-01, -7.97e-01, 2.90e 01, 2.95¢01]

- [0.500, 1.30e+01, 1.71e+01, 2.27e+01, 2.842¢+00, 2.79¢ 01, 2.91e 01]
- [1.000, 6.92e+01, 8.17e+01, 9.82e+01, 4.412e+00, 1.79¢-01, 1.13e-+01]
- [3.000, 2.80e+03, 3.23e+03, 3.77¢-+03, 8.086¢+00, 1.53¢-01, 7.12e-+00]
- [5.000, 6.60e+03, 7.73e-+03, 9.35e-+03, 8.968¢+00, 1.80e-01, 2.77e-+01]

- [10.000, 2.03¢+04, 2.46¢+04, 2.97¢404, 1.011e+01, 1.90e-01, null]

temperature range GK: [0.01, 10.0]

usage notes:

- "Rates are valid for stellar environments with T = 0.01 — 10 GK."

- "Monte Carlo method provides lognormal uncertainty quantification."
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SPECIAL TOPIC—Thematic data in nuclear physics: Experimental,
theoretical and applied research

Evaluation of experimental data in nuclear astrophysics:
Status and challenges”
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Abstract

Nuclear reaction rate databases serve as essential inputs for nucleosynthesis and stellar evolution modeling,
directly influencing the accuracy and physical reliability of calculations in various nuclear astrophysics
processes. This work comprehensively reviews the major reaction rate databases i.e. REACLIB, STARLIB, and
BRUSLIB, highlighting their objectives, data structures, and representative applications, and discussing their
coverage, fitting methods, and uncertainty evaluation. These databases have been instrumental in advancing the
standardization of nuclear reaction network calculations. However, although these databases have significantly
lowered the barrier to performing network modeling, there remains substantial room for improvement in aspects
such as database unit structures, update mechanisms, and organizational frameworks. For example, detailed
information on the underlying nuclear physics experiments or data analyses is often not included in REACLIB.
Therefore, enhancing the stored metadata deserveds careful consideration, as it can significantly improve the
reliability of astrophysical modeling. At the same time, the advancement of nuclear astrophysics reaction rate
databases depends heavily on continuous progress at the experimental frontier. In recent years, innovative
experimental techniques, such as novel 4w high-resolution detector arrays and 7-charged particle coincidence
measurements, have been widely applied to studies of key nuclear astrophysics reactions, significantly expanding
research capabilities. To meet the demands of cutting-edge astrophysical studies for accurate reaction rates, the
real-time updating and systematic evaluation of experimental data for key reactions present both an important
opportunity and an urgent challenge for the development of modern databases. Several important achievements
of the JUNA Collaboration at the Jinping underground nuclear astrophysics facility are also presented in this
paper, where low-background experiments are conducted. Compared with traditional extrapolations used in
databases, these new low-energy measurements are found to provide more direct constraints on key reactions in

nuclear astrophysics and crucial experimental support for continuously optimizing databases in the future.

Keywords: nuclear astrophysics, nuclear reaction rate database, stellar nucleosynthesis, underground

experiment
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