C_ﬁ; BB RITI R

titute of Mod nese Academy o

BT Rz M ER

RS ENEMicromegas-TPC

YRR, KTFH

MATE-TPCA{E

z.

BA

h RSB R A AR R 5T

FTUBEEETESERNVBEHITS




FREAR

0 IRER
a Double Micro Megas-TPCRIT4 gE
0 Rz & N PR geH B AT E

' 2CHCHEE R
« BRI B (p ) K L

0 BESRE




TEZAMK: KRN GFRRAFHS)

B RIaenes gra“éé Si-ignition
& O-ignition
p(y)—process ::E..%E.ﬁ;:‘ Ne-ignition
(U - : rq:!ﬁ: H %E:ﬁ L
V— process (Pb) | 82 . "
\\ \ i . : He-ignition
WrOCe C A j F
\,\ =
(Sn) 58 = w '
'p — process : 4 126 fission H-inﬁn
\\ 3 # ‘ - 15 solar masses
I K
(Ni) 28 = g7 r— process
e
(Ca)20 ™ e-—capture
j ‘ 50
(O)8 3 stellar fusion CNO CYCLE
(He) 2 8 (\‘f\;( ) C '~,/‘f‘}(=
\\ o pt. i | 130 N P9 g PV [ eE (p,q) CNO\ NeNa\
pp—chaiy/ BBN Um T,G» l(p.w Iﬁ* I\/IgA|ﬁﬂ':FE"]|7H’%&m
13N 150 17F ,G’
Nuclear physics is the key! A i
' 120 (p,q) 15N (p,Y) 160 18Q (P 19F
"Progress in nuclear astrophysics of east and southeast Asia”, AAPPS I T
Bulletin (2021) 31 )

(p.a) 3



IREEZ R M ERENE PR SEIu iRk

A v BB MEFH2? ITTH?

Coulomb v 1
>
5 Projectile
c
o
= >
s Distance between nuclei
2
Nugear
potgntial
1078 _ ——
Y Spillane: 1634keV(y)/branching_ratio 1073
T e This work: o,/branching_ratio - ’,¢—’ 10°*
_11-_———- Caculated by S =0.8¢16 MeVb o 1075
& 107 === Caculated by S=2.0¢16 MeVb _p® ]
o~ - i 107 ~
¥ ” s
s F 07 g
-8- 10714__ 12C+12C 10’8 "3
© - % 10°° o
© 2
- - Y7 1071 o
© 10-17k % 1 ©
¢ 10 -/ Detection limit 5107
B ”//” 50puA+12day (thiswork) 3
1 0_20 __//” 10-1
% | | |
2 3 4



JUNASERI TSR =EAMS AP FERR

Y. P. Shen et al., Sci. China-Phys.Mech.Astron.102022(2017)60

H. Chen’s thesis (IMP)

i Ground, 10cm Pb —— Ground
10° & % Ground with Cd shield 3He
- 2 —— CJPL detectors
3 10 CJPL. 20cm Pb and 5¢m Cu — CJPL with Cd shield
5 10" L g 10E ’
S S g
> 100F :
g 107 i o‘
% = -
c 107 g BGO demonstrator
Q — 10" =
O 10 E-
10~ & |
0 2 4 6 8 10 12 14 105 041 02 0.3 0.4 0.5 06 07 038 0.9 1

Energy (MeV)

Gamma energy (MeV)




ML ERFREA TR

| T T | T T | T 1 ,
10 E =
LUNA — - Underground :
0 — Underground+Pb
_ 10 Overground E
= \ Overground+Pb -
= 10" -
v .
— 3
= a2
Z 10 3
2 \
O 107§ .
| -
4
0}
:
-.H 1 l | | 1 l 1 | 1 I
0 1000 2000 3000 4000 5000 6000

Energy [keV]

Ferraro, Inaugural workshop on Nuclear Astrochemistry - 26 Feb 2024



SRR FRUTPC: AREESIFIZRAFE5

o stopped

AT oy DE-E silicon

DMM-TPC IRHERRTPCHL S, BN AHE



TPCHEJDouble micro-mesh (DMM)
SCISMENTSR: 0.5-5 MeVRIREF. fMFalpha

SCIGMETEK: <100 mbar HeZ

Stainless Steel Mesh

Thermal Bonding Film

Germanium Film

SHTIERZE. RIBF. RTFE7]

Grounding Line N

Resistive Anode PCB —

Made by USTC,

University of Science and Technology of China

NIMA1031(2022)166595

36(2025)143

JX Feng, ZY Zhang*( &) et al.,

S Wang et al., Nuclear Science and Techniques

400

300

200

100



DMMAYIEZEEFIBF(lon back flow)ll=

Gain

Gain
90%He + 5%CO, + 5%Ar at 110 mbar
104 P P O e s e P P A P S B

10% =

10°

_____ +Valtage of PA-Q - 158V
T Vo*ltage of PA gap 200;:’""""
+VOItage of PA gap 250‘\/

200 220 240 260 280 300 320 340 360 380 400
Voltage of SA (V)

RIS AETERE : 50~5000
Tt FAR FME, HEx

¢

IBF ratio

lon back flow
50%Kr + 15%CO0O, + 35%Ar at 110 mbar

><1ll'|'2
0.4p

—m- DMM prototypm T¢:p mesh 250 LPI crossing angle (]
0.35—
~e- DMM prolotype2 Tc;:p mesh: 325 LPI, crossmg angle 15
03 : : - i : :
0.25
0.2
0.15

0.1

0.05

L L L 1 i 1 1 L L i L L L L i 1 L L L i L L L L i 1
U(] 10000 20000 30000 40000 50000

Gain

mEFRIBFKIE: < 1/1000

S. Wang, X. Wang et al., submitted to NIMA (under review)




DMMRB 53 ¥ FN18E %5 53 15

Non-uniformity distribution: 5.4%

= 1
180 — 0.88 0.82 0.80 0.81 0.80 0.85 0.84 !
L 0.9
160~
= 100 0.89 0.86 0.84 0.82 0.84 0.85 0.89 _los
140 FWHM: 25% = c
n ©
0f £ 086 | 08 | 087 | 08 | _|;; T
€ S ©
3 100/ S 089 | 088 | —o0s N
- [&] E
O 4F 96.5% Ar + ® £
. = —05 £
- 0/ i © 0.89 0.87 o)
soF- 3.5% I1C,H,, N 2
- @ 1 bar 0.4
40—
20 - 0.3
0 :| o e v v e b e b 1l Wt Vet s Aot el 0 0.2
0 100 200 300 400 500 600 700 800 900 1000 0 50 100 150 200
Channel X direction [mm]

S. Wang, X. Wang et al., submitted to NIMA (under review)

10



AR PRI S RN

1. Massive star A Tang and Ru, EPJ Web Conf., 260, 01002 (2022)
E+20
m Becker A Patterson
TH M ¢ Aguilera ¢ Spillane
1.E+19 ® Jiang(2018) = = = CF(1988)
K e hindrance (2007) SPP(2007)
1 E+1 8 t e CC-M3Y+Rep(Upper limit) s WP (2018)
\\ [ ——THME2018) Corrected_THM(2019)
o) ~ Il ND(2020) Stella(2020)
E+ ‘
-¥> 1.E+17
S -
< 1.E+16 - b
7))
1.E+15 / e -
") , 87.21
2™ LA S*(E) = o(E)E exp +0.46F
e | (B) = o(B)E exp(~— )
1.E+14 - . . -
0.5 1.5 2.5 3.5 4.5 2.0 6.5
1022 b 107 b E,, (MeV)

3. X-ray Superburst
Type | bursts

m Stellar energy region at 1-3 MeV: ~1 pb
at E_ =2 MeV

1 W Large discrepancy: up to 3-4 orders of
" magnitude

380 11

O
(@] v
NI i

Crab

0.3
=




ETLEAFF SRRk RN EFIE

Low Energy high intensity heavy ion Accelerator Facility (LEAF), IMP, Lanzhou

DTL-1_0.3~0.7 MeV/u

RFQ@ 81.25 MHz _0.5 MeV/u

Superconducting ECR source

Courtesy of Yang Yao




alphailll& E_,=2.75 MeV

E, (MeV)

E, (MeV)

10p

20
00 (deg)

130

2500 1P /Measure (60mbar 95%He + 5%CO,) (b)
104 Measure (60mbar 9%Ar + 83%He + 8%CO32)
2]
2000 §103
1500 ©10
10 X-ray absorption
1000 1 . . .y. ....|p .
107 10°
500 Energy (eV)
(136 — Beam 50 ppA at E_,=2.75MeV
150 m . (a)

14
12

alpha

90%He + 5%CO, + 5%Ar
- at 100 mbar

O'_FI|||,,.|...|...|...I..._I

0 2 4 6 8 10 12

104

10°

10°

10

13



SEs rhpYalphaff ik

Si array

GEM-TPC

* 135-mbar He+5%CO,
« 30 ppA 12C beam

€
L
N

it

20 "H'H nm
et T

||I ‘||||||I|!|||||||!||||

sof KU
TR

il

§ii

0 " é i " .1I0. M
Y (cm)
GEM-TPC

* 90-mbar He+5%CO,

e 17 puA12C beam

Finally used

-5
-10 _ _
0 5 10
Y (cm)

Double Micro Megas -TPC
*  90-mbar He+5%CO,+5%Ar
e 70 puA12C beam

14



-

< 200}

DEqrpc

S 200

DEqrpc

150}
100F

50F

alphall& E_,=2.

150}
100F

50

E,, (MeV

E. (MeV)

40 MeV

. Cut on alpha !1.8
i . |16
o 1.4
[ 1.2
4: - - . 11
I "N"'J': """"" Ny = -0.8
N - My ’II .hu'“n 06
oni " M ' “upl0) 4
: --"Nlll . Inn.“' ‘ 02
0090 2030 40 °
SilD
8 2
Z !1.8
- 41.6
o 1.4
[ 1.2
ar . O -1
L] ..I'u llxx'.l..u _0.8
"y ) L * '"'" 06
2_;1 "y I -"'ux,‘n..“.a} M 04
: nllu.lu.“ Iun..““ 02
0010 2030 40 ©

Counts

Original
a spectra

U

a spectra
after tracking

| Cut on alpha
10-
i M
s,
2"V 4N 6 8 10
\ \Jval(MeV)
Ly
o ¥ >
P N
I Vv b:.g\'
e :
4_6 é@
A J{
0= 4 "é

15




LTER (0 RMIE)

Courtesy of YZ Li, XD Tang

S*=0-E., ‘exp(

S* factor (MeV e b)

1
+0.46 -E_.,,,)

V Ec.m.

Mazarakis

. THM
. ¢cTHM
This work (2024LEAF)

3.46MeV 2+
¢

3.26MeV 0+

E. . (MeV)

35

Data analysis: YunZhen Li, Shuo Wang, XiaoDong Tang, ZNT

Measurements: o, 4, Po4
Ang. dist.: 100-140° (LAB)

dYield/dQvs @,

1.6—

141 Ecm:2.8MeV

eld/dQ

dYi

[ O Ll W N NN
0 20 40 60 80 100 120 140 160 180
0,

16



BEEREMI: 17180(p,0) R MR BN E

Palmerini et al., Universe 2021, 7, 175
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