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BAO CAO KET QUA TU PANH GIA
NHIEM VU KHOA HQC VA CONG NGHE CAP QUOC GIA

I. Thong tin chung vé nhi¢m vu:

. Tén nhiém vy, md s6:

Tén nhiém vy: “Nghién ctu thye nghiém va ly thuyét ham lyc bire xa va mét d§ mire
cita mot s6 hat nhan kich thich”

Mi sb: PTDLCN.02/19.

Thudc: Chuong trinh phat trién Vat ly

Loai: Boc lap

2. Muc tiéu nhiém vu:

Muc tiéu diu tién ctia ¢ tai nay 1a: “Nghién ctru thye nghiém MPBM va HLBX cua mdt s6
hat nhan kich thich dya trén phan ung bit notron nhiét tir 16 phan ing Pa Lat. Ching t61 s&
xdy dung mdt phuong phap mdi dya trén y tudng két hop phuong phap cia Dubna vdi
phuong phap ciia Oslo, tuy nhién véi d tin cdy cao hon va tp trung vao ving hat nhin ma
48 i KC.05.08/16-20 va dé tai NAFOSTED 103.04-2017.323 chua quan tim t6i. Cu thé,

ching t6i chon mot s6 hat nhan nhw 52 V, 54 Cr, va 182 Ta.
Muec tiéu (lur hai cia dé tai nay ta:

+ Phit trién md hinh ly thuyét vi mé hoan toan dé mo ta déng thoi MPM va HLBX dua trén

co $6 cua md hinh Iy thuyét ma chang t6i da cong bo trude do.

+ Ap dung mé hinh ly thuyét moi cho mt s6 hat nhan ma thue nghiém ¢é thé do duge tai

Da Lat ciing nhu nhieu hat nhdn khac vat khéi lugng (U nhe t61 ning.

Muc tiéu thit ba cua dé tdi ndy 1a: Gng dung cdc két qua tinh todn va do dac thue nghiém cho




cac hat nhin 52 V, 54 Cr, va 182 Ta vao viéc x4c dinh sudt phan (mg cua céc phéan tng cin

thiét cho khao sat mdt s6 van dé vé sy bat thudng trong quan sat thién vin hoc.

3. Cha nhiém nhiém vy: TS. Lé Tn Phiic

4. Tb chitc cha tri nhiém vu: Truong Pai hoc Duy Tan

5. Téng kinh phi thue hién:

Trong d6, kinh phi tir ngan sach SNKH:

Kinh phi tir ngudn khéc:

5460 triéu ddng.
3180 tridu dong.
2280 tridu dong.

6. Thoi gian thue hién theo Hop dbng: 30 thang

RBit dau: 03/2019
K4t thuc: 08/2021

Thdi gian thue hién theo vin ban diéu chinh cla co quan cé tham quyén (néu cd): gia han

thém 09 thang dén hét thang 05/2022 theo Quyét dinh gia han thoi gian thuc hién nhiém vu sb

2129/QD-BKHCN ciia B KHCN ngay 16/08/2021

7. Danh sdch thanh vién chinh thuc hién nhiém vy néu trén gom:

Co quan cong tac

S Ho va tén Chirc danh
TT khoa hgc,
hoc vi
1 |L& Tén Phiic TS Trudng Dai hoe Duy Téan
2 |Nguyén Quang Hung PGS. TS Truong Pat hoc Duy Tan
3 |Lé Héng Khidm GS. TS Vién Vit Iy - Vién Han Lam Khoa
Hoc va Céng Nghé Quéc Gia
4 |Tran Viét Nhan Hao PGS. TS Truong Pai hoc Su pham Hué
5 |Nguyén Xudn Hai TS Vién Nghién Céru Hat Nhan - Vién
Ning Luwong Nguyén Tt Viét Nam
6 |Hoang Anh Tudn Kiét TS Vién Nghién Céru Khoa Hoc Co Béan va Ung

Dung, Truong Pai hoc Duy Tan
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| 7 [Nguyén Ngoc Duy TS Trudng Dai hoc Pdng Nai
8 |Lé Ngoc Thiém TS Vién Khoa Hoc va K§¥ Thuat Hat
Nhan - Vién Ning Lugng Nguyén Tir Viét Nam
9 [Nguyén Ngoc Anh TS Vién Nghién Ctru Hat Nhan - Vién
Ning Lugng Nguyén T Viét Nam
10 [Nguyén Hoang Tung | NCS, ThS Trudmg Pai hoc Duy Tén

Ngoai ra, cac thanh vién tham gia nhi¢m vy gém

S Ho va tén Chiie danh Co quan céng tic
TT khoa hoc,
hoc vi
1 Tran Hoai Nam PGS. TS Trudng Pai hoc Duy Tan
2 | Hoang S§ Minh Tuan TS Trudng Pai hoc Duy Tan
3 | Phan Thi Thuy Giang TS Truong Dai hoc Duy Tan
4 | Lé Thi Quynh Huong TS Trtr(‘mg Pai hoc Khanh I-rlréa ]
5 |Nguyén Thi Kim Uyén TS Bénh vién Ddng Nai
6 Pham Dinh Khang PGS. TS Trudng Dai hoc Bach Khoa Ha Noi
7 | Nguyén Vin Kién TS Vién Nghién Ciru Hat Nhén
8 Ho Hiru Thang ThS Vizn Nghién Ctru Hat Nhan
9 Vi bire Cong ThS Vién Nghién Ciru Hat Nhan
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I1. Néi dung ty danh gii vé két qua thyc hién nhiém vu:

1. Vé san pham khoa hoc:

1.1. Danh muc san pham da hoan thanh:

SH
TT

A > z
Tén san pham

S6 lwgng

Khéi lugng

Chit lwgng

Xuét

sac

Dat

Khéng dat

Xuét

séc

Pat

Khong dat

Xudt sac

Pat

Khong dat

San phédm dang 1T

1.1

M3 chuong trinh va
tap tin thyc hién dugc
dé tinh MPM va
HLBX tir phd gamma

thue nghiém

1.2

B9 s6 lidu thuc
nghiém va ly thuyét

MDM va HLBX

San phim dang IIT

2.1

Bai bao quoc te

2.1.1

L. Tan Phuc, N. Quang
Hung, and N. Dinh
Dang,  Renormalizing
random-phase

approximation by using
exact pairing, Physical
Review C 99, 0064322

(2019).

N. Quang Hung, N.
Dinh Dang, and L. G.
Moretto,  Pairing in
excited nueclei: a review,
Reports on Progress in
Physics 82, 056301
(2019).

T. V. Nhan Hao, K. Y.




Chae, N. Quang Hung,
N. Nhu Le, and N. N.
Duy, Combinations of
BNi + »ICf and %7n +
BCm for the synthesis
of the unknown
superheavy nuclei
3093121 26, International
Journal of Modern
Physics E 28, 1950056
(2019)

N. N Duy, L.
Xayavong, N. K. Uyen,
Vinh N. T. Pham, T. V.
Nhan Hao, 4 numerical
calculation  of  the
nuclear spin-parity and
magnetic moment based
on single-particle Shell
Model, New Physics:
Sae Mulli 69, 1091-
1100 (2019)

2.1.5

N. N. Duy, H. T. P.
Thao, N. K. Uyen,
Examination  of  the
Astrophysical-Rate
Variations of the Key
Reactions n the irp-
Process due to Mass
Uncertainties, Journal
of the Korean Physical
Society 76 (10), 881-
888 (2020)




Vinh N. T. Pham, N. N.
Duy, K. Y. Chae, N.
Nhu Le, T. V. Nhan
Hao, A numerical
calculation  of  the
penetration factor and
its application, Acta
Physica Polonica B 51,
973 (2020)

N. N. Duy, H. T. P.
Thao, Evaluation of a-
decay  half-life  for
measuring
concentration of
radioactive nuclei, New
Physics: Sae Mulli
70(5), 424-431 (2020).

2.18

N. Nhu Le, N. Quang
Hung, K. Y. Chae, T. V.
Nhan Hao, L. Tan Phuc,
and N. Ngoc Duy,
Possible  syntheses of
wiknown superheavy
309,312126 nuclei,
Journal of
radioanalytical and
nuclear Chemistry 326,
1135-1149 (2020)

N. N. Duy, H. T. P.
Thao, P. N. T. Vinh and
N. T. T. Hoan, “An
Approximation  of  the

Synthesis Cross Section

Jor the Unknown 126 ¢




Element via 58 Ni+ 251
Cf and 64 Zn+ 248 Cm
Combinations”, Journal
of the Korean Physical
Society, 77(1),  25-31
(2020)

2.1.20

Nguyen Kim Uyen,
Kyung  Yuk  Chae,
Nguyen Ngoc Duy, Soo
Mi Cha,Minsik Kwag,
Kim Duhyun, Le Tan
Phuc, Nguyen Quang
Hung, Pham Dinh
Khang, Nguyen Xuan
Hai, Ho Huu Thang, and
Nguyen Ngoc Anh,
Level scheme of "Dy
obtained from 1%Dy(ng,
2gamma)  experiment,
Nuclear Physies A
1007, 122136 (2021)

2.1.11

L. Tan Phuc, N. Quang
Hung, N. Dinh Dang, L.
T. Quynh Huong, N.
Ngoc Anh, N. .Ngoc
Duy, L. Ngoc Uyen, and
N. Nhu Le, Role of exact
thermal — pairing  in

radiative strength

Junctions  of 195Dy

miclei, Physical Review
C (Rapid

Communication) 102,
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061302(R) (2020).

2.1.12

Cong, V. D., Xuan, T.
D., Hai, N. X., Khang,
P. D.,, Khiem, L. H.,
Hung, N. Q., & Anh, N.
N.  Normalizing  the
enhanced  generalized
superfluid  model  of
nuclear level density.
The European Physical
Journal A, 57(11), 1-16
(2021).

2.1.13

Le, N. N., Cristallo, S.,
Vescovi, D., Phuc, L. T.,
& Hung, N. Q.
Maxwellian-averaged
cross section of 181Ta
(m, v) reaction and its
astrophysical
implications.  Nuclear
Physics A, 122450
(2022).

2.2

Bai bdo trong nudc

2.2.1

N. N. Duy, N. N. Le, N.
K. Uyen, An Evaluation
of Energy-loss
Straggling  Calculation
of the LISE++ Code,
Science & Technology
Development  Journal,

22(4):409-414 (2019)
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2.2.2

Nguyén Quang Hung,
L& T4n Phic va Nguyén
Ngoc Anh, “Nghién ciru
Iy thuyét va thiee nghiém
mdt do mirc va ham luc
birc xa cua hat nhdn
nguyén tr tai Viét
Nam”, Tap chi théng
tin khoa hoc va cong
nghé hat nhan, 63, 9-15
(2020)

223

Nguyén Ngoc Anh,
Nguyén Xuan  Hai,
Nguyén Quang Hung,
L& Tin Phic, Pham
Pinh Khang, Cac tham
s mdt do murc cdp nhat
cia hat nhin 13Sm
trong mau khi Fermi
dich chuyén nguoc, Tap
chi Khoa Hoc va Cong
Nghé Viét Nam: Ban B
63(1), 6-10 (2021)

2.2.4

Nguyén Ngoc  Anh,
Nguyén Xuan Hai, Tran
Anh  Khéi, Nguyén
Quang Hung, Lé Tan
Phuc, Pham Dinh
Khang, Binh Thi Tuong
Quy, Cao Minh Nhan,
Phén rd gamma ndi tang

hdac hai tir trang thai




hop phan vé trang thdi
co ban cua hat nhéan 182
Ta, Tap chi Khoa Hoc
va Cong Nghé Viét
Nam: 64¢(1) 1. 2022,

2.25

Nguyen Ngoc Anh, Le
Tan Phuc, Nguyen Xuan
Hai, Nguyen Quang
Hung, Evaluation of
some  nuclear  level
density and radiafive
strength function models
based on experimental
fwo-step gamma -
cascade intensities of
Hotng, 297V reaction,
HCMUE Journal of
Science, Special TIssue:
natural Sciences and
Technology (2022).

San pham dao tao

3.1

02 Thac st

3.2

01 Tién si

[.2. Danh muc san pham khoa hoc du kién tng dung, chuyén giao (néu co):

S6 Tén san phiam Thoi gian Co quan dy kién @ng dung Ghi
TT dr kién cha
irng dung
1 | Machuong trinh va tap 2022 Vién Nghién ciru Khoa hoc Co
tin thyc hign duge dé ban va Ung Dung, Trudng Dai
tinh MbM va HLBX tur hoc Duy Tan
pho gamma thure nghiém Vien Nghién Ciu Hat Nhan -
Vién Ning Lugng Nguyén Tur
Viét Nam
2 Bd s li¢u thuc nghiém 2022 Vién Nghién ciru Khoa hoc Co

va ly thuyét MPM va

ban va Ung Dung, Truong Dai




HLBX

hoc Duy Tén
Vién Nghién Cru Hat Nhan -
Vién Ning Lugng Nguyén Tu

Viét Nam

1.3.Danh muc san phim khoa hoc di dugc (tng dung (néu co):

So Tén san pham Thoi gian | Tén co quan ing dung | Ghi
TT ung dung chu

1 |L. Tan Phuc, N. Quang Hung, 2019 Céc co quan nghién ctru va
and N. Db Dang, giang day lién quan dén Vit
Renormalizing random-phase Iy hat nhan
approximation by using exact
pairing, Physical Review C 99,

064322 (2019).

2 |N. Quang Hung, N. Dinh Dang, 2019 Cac co quan nghién clu va
and L. G. Moretto, Pairing in ,
excited nuclei: a review, Reports giang day lién quan dén Vit
ot Fhvis 1

3 | T. V. Nhan Hao, K. Y. Chae, N. 2019 Ciéc co quan nghién ctru va
Quang Hung, N. Nhu Le, and N. giang day lién quan dén Vit
N. Duy, Combinations of **Ni + Iy hat nhAn
BICr and Y7Zn + 25Cm for the
synthesis  of the unknown
superheavy  nuclei  "2126,

International Journal of
Modern Physics E 28, 1950056
(2019)
4 2019 Céc co quan nghién ciru va

N. N. Duy, L. Xayavong, N. K.
Uyen, Vinh N. T. Pham, T. V.
Nhan Hao, A numerical
calculation of the nuclear spin-

parity and magnetic  moment

based on  single-particle Shell

giang day lién quan dén Vit

Iy hat nhan




Model, New Physics: Sae Mulli
69, 1091-1100 (2019)

N. N. Duy, H. T. P. Thao, N. K.
Uyen, Examination of the
Astrophysical-Rate Variations of
the Key Reactions in the rp-
Process due fo Mass
Uncertainties, Journal of the
Korean Physical Society 76
(10), 881-888 (2020)

2020

Cic co quan nghién clru va
giang day lién quan dén vat
ly hat nhan

Vinh N. T. Pham, N. N. Duy, K.
Y. Chae, N. Nhu Le, T. V. Nhan
Hao, A numerical calculation of
the penetration factor and its
application, Acta Physica
Polonica B 51, 973 (2020)

2020

Céc co quan nghién cttu va
giang day lién quan dén Vat
ly hat nhan

N. N. Duy, H. T. P. Thao,
Evaluation of a-decay half-life
for measuring concentration of

radioactive nuclei, New Physics:

Sace Mulli 70(5), 424-431 (2020).

2020

Céc co quan nghién ctru va
giang day lién quan dén Vit

ly hat nhan

N. Nhu Le, N. Quang Hung, K.
Y. Chae, T. V. Nhan Hao, L. Tan
Phuc, and N. Ngoc Duy, Possible
syntheses of unknown superheavy
309,312126 nuclei, Journal of
radioanalytical and nuclear
Chemistry 326, 1135-1149
(2020)

2020

Céc co quan nghién ctru va
gidng day lién quan dén Vit

ly hat nhén

N. N. Duy, H. T. P. Thao, P. N.
T. Vinh and N. T. T. Hoan, “dn
Approximation of the Synthesis

Cross Section for the Unknown

2020

Cdac co quan nghién ciru va
giang day lién quan dén Vit

Iy hat nhan
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126 th Element via 58 Ni+ 251 Cf

and 64 Zn+ 248 Cm
Combinations”’, Journal of the
Korean Physical Society, 77(1),
25-31 (2020)

10

Nguyen Kim Uyen, Kyung Yuk
Chae, Nguyen Ngoc Duy, Soo Mi
Cha,Minsik Kwag, Kim Duhyun,
Le Tan Phuc, Nguyen Quang
Hung, Pham Dinh Khang,
Nguyen Xuan Hai, Ho Huu
Thang, and Nguyen Ngoc Anh,
Level scheme of '%'Dy obtained
firom 8 Dyna, 2gamma)
experiment, Nuclear Physics A

1007, 122136 (2021)

2021

Céc co quan nghién ciru va
giang day lién quan dén Vit

1y hat nhan

11

L. Tan Phuc, N. Quang Hung, N.
Dinh Dang, L. T. Quynh Huong,
N. Ngoc Anh, N. Ngoc Duy, L.
Ngoc Uyen, and N. Nhu Le, Role
of exact thermal pairing in
radiative strength finctions of "%
163Dy nuclei, Physical Review C
(Rapid Communication) 102,
061302(R) (2020).

2021

Cac co quan nghién cliru va
giang day lién quan dén Vit

1y hat nhén

12

Cong, V. D., Xuan, T. D., Hai, N.
X., Khang, P. D., Khiem, L. H.,
Hung, N. Q., & Anh, N. N.

Normalizing  the  enhanced

generalized superfliid model of

nuclear  level  density.  The

European Physical Journal A,

2021

Céc co quan nghién ctiru va
giang day lién quan dén Vat

Iy hat nhan




57(11), 1-16 (2021).

13 : . 2022 Céc co quan nghién ctru va
Le, N. N,, Cristallo, S., Vescovi, .

D., Phuc, L. T., & Hung, N. Q. glang iy liehqian der Vet
Maxwellian-averaged cross 1y hat nhan

section of 181Ta (n, y) reaction

and its astrophysical

implications. Nuclear Physics A,

122450 (2022).

14 |N.N. Duy, N. N. Le, N. K. Uyen, 2019 Cac co quan nghién ciru va
An  Evaluation of Energy-loss giang day lién quan dén Vat
Straggling Calculation of the Iy hat nhan
LISE++ Code, Science &

Technology Development
Journal, 22(4):409-414 (2019)

15 |Nguyén Quang Hung, L& Tan| 2020 Cac co quan nghién ctru va
Phic va Nguyén Ngoc Anh, giang day lién quan dén Vit
“Nghién cuu ly thuyét va thuc Iy hat nhan
nghiém mdt do mirc va ham lyc
bite xq cua hat nhan nguyén tir
tqi Viét Nam”, Tap chi théng tin
khoa hoc va cong nghé hat
nhin, 63, 9-15 (2020)

16 2021 Céc co quan nghién curu va

Nguyén Ngoc Anh, Nguyén
Xuan Hai, Nguyén Quang Hung,
L& T4n Phic, Pham Dinh Khang,
Cdc tham s6 mdt dé mic cdp
nhdt ciia hat nhan 7’Sm trong
mau  khi Fermi dich chuyén
nguwoe, Tap chi Khoa Hoc va
Cong Ngh¢ Viét Nam: Ban B

63(1), 6-10 (2021)

giang day lién quan dén Vit

ly hat nhan




17 . N 2022 Cac co quan nghién clru va
Nguyén Ngoc Anh, Nguyén

. - 1- ~ F4 A
Xuin Hai, Trin Anh Khéi, giang day lién quan dén Vat

Nguyén Quang Hung, L& Tan 1y hat nhén

Phic, Pham Binh Khang, Dinh
'Thi Tudng Quy, Cao Minh Nhin,
Phdn rd gamma néi ting bdc hai
tir trang thdi hop phan Vé trang
thai co bdn ctia hat nhan 182 Ta,
Tap chi Khoa Hpc va Cong
Nghé Viét Nam: 64(1) 1. 2022.

18 2022 Cac co quan nghién ctru va
Nguyen Ngoc Anh, Le Tan Phuc, . . P
Neuyen Xuan Hai, Nguyen giang day lién quan dén Vit
Quang Hung, Evaluation of some Iy hat nhén
nuclear  level  density  and
radiative  strength  function
models based on experimental
two-step gamma-cascade
intensities  of v, 2y
reaction, HCMUE Journal of
Science, Special Issue: natural
Sciences and Technology

(2022).

2. Vé nhiing dong gop mdi cia nhiém vu:

Pé tai co ban di hoan thanh duoc cac muc tiéu va ndi dung du kién ban dau. Cac két qua

chinh ¢6 thé dugc tom tat nhu sau:

Da phat trién thanh céng mé hinh Iy thuyét mé ta vi mé MDM va HLBX dua trén viée
két hop 1oi giai chinh xac bai todn két c¢ap (EP) vai cdc md hinh don hat dée 14p (IPM)
va md hinh suy gidm phonon (PDM) tai nhiét d¢ hitu han. Da xay dung 02 code chuong
trinh tuong tng bang ngdn ngit Fortran va thue hién tinh toan MPM va HLBX cho mét

loat cac hat nhdn ma nhom Oslo di trich xvat duge tir phé gamma thue nghiém ghi nhan
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duoc tir cac phan wng (*He, *He), (CHe, *He), (p, d), (d, p), (. p),... Su Vphl‘l hgp twong

dbi tdt gitra két qua tinh toan 1y thuyét va sb liéu thue nghiém di cho thdy tiém ning

phat trién 1iép theo ciia mé hinh 1y thuyét ma ching t6i da phét trién trong khudn khé dé

tai ndy. Dic biét, ching t6i dd 14n du tién mo ta thanh cong HLBX ciia 3 hat nhén '6"-

1631)y ma khong cin st dung t6i cdc HLBX cia cac cong hudng ludng cuc pygmy

(PDR) gitp giam té&i 8 tham s0 tuy do so voi cdc mé hinh hién tugng ludn phé bién dang

duoc sit dung. Cac két qua ny ciing da thé hién rd hon vai tro clia 161 gidi chinh xdc bai

todn két cap tai nhiét d§ hitu han (EP) lén sy hinh thanh cdc cong hudéng PDR nhu dy
doan trudc dd trong c¢dng trinh ma ching t61 da cong bd trén Physical Review Letters
nim 2017. Céc két qua nay di duoc cong bd trén tap chi ISI uy tin, tap chi Physical

Review C (Rapid Communications) ndm 2020. Ngoai ra, cic két qua khéc trong ndi

dung nay ciing dd dugc cong bd trén cic tap chi ISI uy tin khic nhu Reports on

Progress in Physics nim 2019 va Physical Review C nim 2019.

b3 thuc hién cdc quad trinh chudn bi mau, chudn hé do, do dac thuc nghiém, va xa ly phé)

gamma thu dugc tir phan @mg bit notron nhiét (s, 2y) v6i 03 bia mau '¥'Ta, 'V, va

S3Cr, stt dung hé phé ké tring phiing gamma-gamma tai Vién NCHN Da Lat.

— Péi véi hat nhan ¥2Ta, ching t6i da xdy dung dugc mét phin so dd mitc cud hat
nhén nay, trong d6 dd xac dinh dugc thir ty cia 20 cép chuyén r&i gamma ndi ting tir
trang thai hop phin vé trang thdi co ban. Trong 6 20 cap chuyén roi ndy, c6 17
chuyén roi so clp, 01 chuyén roi thir chp va 20 muc kich thich trung gian hoan toan
phu hop véi s6 lidu trong thu vién ENSDF. Ngoai ra, ¢6 03 chuyén rdi so c:?ip va 19
chuyén rdi thir cdp hién chua c6 trong thu vién ENSDF va duoc coi la céc 36 lidu
mdi duge phat hién trong thi nghiém cua ching t6i. Chiing té1 cling da ldn dau tién
xéc dinh duge dai spin kha di (2, 3, 4) h ctia 04 muc kich thich trung gian chua duge
ghi nhan trong thu vién ENSDF. Céc két qua méi nay cé y nghia quan trong trong
viée hoan thién so dé mic cud hat nhan '#2Ta. Céc két qua nay ciing dd duge cong bd
trén tap chi qudc gia uy tin, tap chi Khoa hoc Céng nghé¢ Viét Nam béan B ciia Bo
Khoa hoc va Cong nghé nam 2022.

— Déi véi hat nhan 2V, ching t6i da xdc dinh duge 36 ¢ip chuyén roi ndi tang tir trang
thai hop ph?m vé 2 trang thai cudi co thé duge dua vao so dd mirc, trong dé 20 mire
kich thich trung gian ghi nhan dugce phu hop voi sb lidu trong thu vién ENSDF va 02

murc kich thich maéi chua duge ghi nhén trong thu vién.

Fa7m M TN



— Déi véi hat nhan **Cr, 32 cip chuyén doi ndi tang da dugc phat hién. Trong do 20
cip chuyén doi ndi téng dd duge x4c nhan bai thu vién dir li¢u ENSDF va 12 cédp con
lai dugc xem la dii liéu mai hoan toan va c6 dong gop rit quan trong trong co s¢& dit
liéu thue nghiém cling nhu vie trich xuit MPDM va HLBX thuc nghiém cua hat nhin
nay.

— Ngoai ra, ching t6i cling md réng thém trong ndi dung nay cua d& tai bang viée
nghién ciru so & mic cia hat nhan Dy véi bia miu '®Dy do nhém Han Qudc
cung cp. Dua trén cédc két qua phan tich, chung t6i dd xdc dinh dugc téng cong 64
dich chuyén gamma so cAp tuong Ung véi 64 mirc kich thich trung gian va 132 dich
chuyén gamma thir cp trong so 45 mirc cia hat nhan nay. Trong sé cdc mirc kich
thich va dich chuyén gamma phét hién duge, ¢6 20 dich chuyén gamma so cép cling
51 mirc kich thich trung gian va 63 dich chuyén gamma thtr cép phll hop véi s6 ligu
hién co trong thu vién ENSDEF. Cac s6 lidu con lai gém 44 dich chuyén so cip, 13
mire kich thich trung gian, va 69 dich chuyén thir cip dugc xac dinh 1a méi. Céc két
qua nay da dugc cong b trén tap chi quéc té uy tin, tap chi Nuclear Physics A nim

2021.

e D3 phat trién thuat todn va code chuong trinh trich xuit MPM va HLBX tir phd gamma

thyc nghiém cia 2 hat nhan '¥2Ta va *2V did do dac dugc. Thuét todn trich xudt dya trén ¥
twdng rang phin bd cudng d6 phan rd gamma ndi tng bac hai (phé TSC) thuc nghiém
phu thude déng thai vao ca MDM va HLBX. Theo y tudng nay, chung toi dd xdy dung
code chuong trinh dua trén phuong phap Monte Catlo dé tim cdc 1oi giai kha di cho
MDM va HLBX v6i cdc ham phin bé dy doan dau vao cho trudc. Cde gid tri MDM va
HLBX kha di sau d6 duge chudn hoa lai vé cdc sb liéu thuc nghiém da biét, twong tu
nhu phuong phdp ma nhom Oslo da phat trién. Céc két qua thu duge cho thdy ring cé su
pht hop gitta MDM trich xuit duoce voi sd lidu cna nhém Oslo trong vang néng lugng
thap dudi khoang 1 MeV ciia hat nhan '#Ta. Dbi véi MPM ciia 2V, két qua trich xuét
duoc phu hop véi thue nghiém ctia nhom Oslo cho hat nhan gin ké *°V trong viing ning
lugng dudi khoang 2,5 MeV. Véi HLBX cua '®Ta, két qua trich xudt thip hon kha
nhiéu so véi s6 lidu cia nhém Oslo, tuy nhién HLBX M1 trich xuft dwge ¢6 sy phi hop
it 18t v6i tinh toan tir md hinh EP+PDM. Déi véi HLBX cla 2V, sb liéu trich xudt
duoc phi hop véi sé liéu cia nhém Oslo cho 2 hat nhéan lan can ***'V trong ving ning

lwong dudi khoang 4 MeV. Doi véi hat nhan **Cr duge do tlr bia mau 3Cr, MPM thu



duge tir thye nghiém cda chiing t6i kha phit hgp vai cac tién doan tir cac phuong phap ly
thuyét nhu EP+IPM. HFBC va HFBCS. HLBX thu duge tik thuc nghiém cta hat nhan
nay kha phu hgp véi cdc mé hinh HFB va EP+PDM ¢ ving nang lugng cao. Mt két
qua rat tha vi trong HLBX trich xuit dugce cla cac hat nhin nhe 13 hién tuong bé nguoc
(upbend) duge quan st thdy rit rd trong ving niing lwgng dudi khodng 2 MeV. Sy
chénh 1éch gitta két qua trich xuit MPM va HLBX theo phuong phap ma chiing tb1 dé
xuat trong dé tai nay vdi sé liéu cua nhom Oslo trong ving nang lugng trung binh va cao
¢6 thé xudt phat tir nguyén nhan 13 by ham co s& dau vao cna ching t6i chua duge tdi
wu, con thidu mét sé cdng hudng quan trong ma ching t6i chua du doén duge. Chang tdi
vin dang tiép tuc phat trién thuat toan tim kiém bd ham co s& ddu vdo tdt nhét, co thé s&
str dung t&i cac cong cu tri tu¢ nhén tao (Al) dé hd tro trong thoi gian tai.

Pi tng dung céc két qua tinh toan MPM va HLBX theo mé hinh EP+IPM va EP+PDM
lam diu vdo cho code chuong trinh TALYS dé nghién ctru qui trinh téng hop

(nucleosynthesis) ctia 4 hat nhan '8W, '82Ta, 22V, va %Cr theo chu trinh bit notron (s-

process) trong vat Iy hat nhén thién van. Cu thé, ching t6i di tinh todn thanh cong tiét

dién bt notron, tiét dién trung binh MACS theo nhiét dj cua sao, va suat phan Gng ciia
phdn tng '8 Ta(n,y)1%Ta va "B2W(n,y) B W. Céc két qua tinh toan phit hop rit tét véi sé
liéu thuc nghiém. Dwa trén cac két qua nay, chung t5i phéi hgp v6i nhéom FRUITY cia
Y dé tinh toan do phéd cdp ddng vi va twong quan gifta cic ty sb dong vi W/'HW,
B6W/184WW vai BW/BHW trong mdi trudng sao AGB c6 khéi lwong bing 2 1in khéi
lrgng mit troi va d6 kim loai (metalicity) = 0,01, st dung code chuong trinh FUNS
phién ban méi nhét (co tinh t6i hiéu Gng tir trudng do sy quay clia sao). Céc két qua tinh
toan tuong quan giira ty s6 FW/IBW vai BW/IBW cho thdy su phtt hop véi s6 liéu
thuc nghiém do dugce trong cdc ddm bui sao tién mit troi c6 chua cac hat silicon carbon
{presolar stardust SiC grains) tim thdy trong mau thién thach Murchison (phat hién dugc
tai ving Murchison, thanh phd Victoria, Uc nam 1969). Két qua nay, vira duge cong bd
trén tap chi Nuclear Physics A ndm 2022, cho thdy tiém nang Gng dung ciia mé hinh
MBM vi HLBX ma ching t8i da phat trién trong khuén khé dé tii nay trong mét s6
nghién ciru vé thién van hat nhan. Clning téi tiép tuc mo rong tinh toan cho tiét dién bat
notron, tiét dién trung binh MACS, va sudt phan (g cua cac phan Gng *'V(n,1)*2V va
SCr(ny)™Cr. Két qua tinh toan cho thay viée sir dung MDPM va HLBX (&t md hinh

EP+IPM va EP+PDM cho két qua tiét dién bat notron phi hgp vdi s6 lidu thye nghiém
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trong khi @6 néu str dung mé hinh HFBT trong thu vién $d lidu cua TALYS thi tiét dién

thu dugc léch kha nhiéu véi s6 lidu thue nghiém. Day 13 nhitng két qua rit thu vi, cang

khing dinh tinh vi mé va tinh chinh x4c cia md hinh EP+IPM va EP+PDM ma chiing
t61 da phét trién trong khudn khd dé tai nay. Céc két qua nay dang duogc téng hop dé viét
bai bio giri cong bd trén tap chi ISI uy tin cao trong chuyén nganh nhu Physical Review

C (Letters). Viéc tinh ty s6 dong vi **Cr/>2Cr con gip kho khin do nhém FRUITY chua

c6 thoi gian hd trg. Ching t6i dang cb ging tim cac phuong huéng khic dé chu dong

trong viéc tinh todn ndy. Udc lugng bude dau dua theo két qua tinh suit phan tng

S3Cr(n,y)**Cr cao hon suét phan tng 3'V(n,y)’2V khoang 2-3 ldn cho thiy ty sé $*Cr/**Cr

ciing sé& thay d6i trong khoang 2,0 t6i 3,0 trong chu trinh s-process.

Dé tai da cong bo 18 cong trinh trong dé ¢6 13 cong trinh quéc té c6 lwong kién thirc
méi 16n va chét lwong cao va 4 cong trinh ding tap chi trong nuéc uy tin va 01 cong trinh
trén tap chi thong tin chuyén nganh hat nhan. Chung t61 kinh mong B KHCN tiép tuc dong
hanh va hd trg cho nhém dé tai tiép tuc phat trién hudng nghién ctu nay.

3. V& hiéu qua kinh té va xa hoi cta nhiém vu:

D& tai gép phin nang cao niang luc nghién ciru VAt Iy hat nhan vé mat ly thuyét va
thuc nghiém trong nude. Phuong phap va két qua cia dé tai 1a ngudn tham khio déng tin
cay duoc st dung trong cac co s& nghién ctru va dao tao trong nudc, gop phan thic dy cdc
nghién ctru chuyén nganh hat nhan va dao tao ngudn nhan luc véi trinh dd chuyén mén cao.
HO tro dao tao hoc vién cao hoc va nghién ctru sinh tién si trong nudc véi chat luong cao va
tiét kiém thoi gian cling nhu chi phi so véi viée cir di hoc & nude ngoai.

Céc cong bd qudc té uy tin nhu ISI, Scopus cia dé tai déng gép ngudn tri thirc méi
cho xa hoi va nang cao chat lugng hoc thuat cia Viét Nam trén truong quéc té.

Dé tai ciing gop phan thic ddy viée hop tac nghién ciru chuyén sdu giita cic co s&
nghién ctru va ddo tao trong ngoai nude. D& tai ting cuong su két ndi chit chd va cling phat

trién gitra nghién ctru ly thuyét va thuc nghiém Vat ly hat nhan trong nudec.

I11. Ty d4nh gia, xép loai két qué thue hién nhiém vu

1. V& tién d¢ thuc hién: (ddnh ddu X véo 6 tiwong 1img):

- Nop ho so diing han D/
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- Nop cham tir trén 30 ngay dén 06 thang O
- Nép ho so chdm trén 06 thang O

2. V& két qua thyc hién nhiém vu:

- Xudt sdc I;I/
- Dat
O

- Khong dat

D& tai da hoan thanh cdc ndi dung nghién ciru, ddp tmg ddy du sé lugng, ching loai
va chét lugng céc san phém nhw theo dat hang cia B§ Khoa hoc va Cong nghé. Qua do, dé
tai hoan thanh muc tiéu dé ra trong thuyét minh va hop ddng. Do dai dich Covid-19 xudt

hién va kéo dai tir 2020 dén nay véi nhiéu dot bung phat phtic tap va nghiém trong cé lam,

tri tré cac ndi dung thue nghiém va dau thau mua vt liéu. Tuy nhién, dua trén su nd luc cta r{i‘}
nhém nghién ciru ciing nhur su hd trg tich cue tir co quan chu tri va Van phong Chuong trinh b
cling nhu Vu XNT ma cédc muc ti€u nay dﬁ dugc hoan thanh dung han. Céc hang muc cﬁng‘-i
tac trong nudc, doan ra, doan vao va t chirc hoi nghi khoa hoc bi gidn doan tir 2020 do dai
dich. Pé khic phuc tinh trang nay ma van dam bao chit lwgng khoa hoc va hoan thanh muc
tiéu dé tai, chung toi da chuyén sang hinh thirc thio ludn va hop tac truc tuyén. Chét luong
ctia dé tai duoc khang dinh qua cac cong bd ISI, Scopus cling nhu céc cong b trén tap chi
uy tin trong nudc.
Chung t6i cam doan ndi dung cua Béo cdo la trung thuc; Chu nhiém va cdc thanh
vién tham gia thuc hién nhiém vu khéng st dung két qua nghién ctru ctia ngudi khdc tréi voi

quy dinh cua phap luat.
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