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Evaluation of Nuclear Structure and Decay Data
OVERVIEW

* SCOpe:
Promote and accomplish mass-chain nuclear structure data

evaluation at Texas A&M University - Cyclotron Institute as
regular activity and foresee future developments.

e 2005-2017: under contract with BNL/NNDC

67% FTE Mass Chain Evaluation
- N. Nica (PI, evaluator), J.C. Hardy (scientific adviser)

e FY2018: NSDD Data Center

- 67% FTE Mass Chain Evaluation
- N. Nica (PI, evaluator), J.C. Hardy (scientific adviser)



Texas A&M - Cyclotron Institute
Contributions

Major Direct Contribution to USNDP/NSDD: Nuclear Data
Evaluation

— 13 major publications

Important Contribution to USNDP/NSDD: Precision ICC
Measurements

— Bricc adopted the “Frozen Orbitals” calculations
_ 103Rh, 125Te, 127Te’ 111Cd, 119Sn’ 134CS, 137Ba’ 197Pt, 19108, 193|r
— 14 major publications

Texas A&M Contribution to Precision Nuclear Data Production:
Precision -y Measurements (Standard Model, CKM matrix)

— T, , Branching Ratios
— 15 major publications



Mass Chain Evaluation: 220+ nuclel, 17 A-chains

1. N.Nica, Nuclear Data Sheets for A = 252, Nucl.Data Sheets 106, 813 (2005)
8 nuclei: 252Cm, 252Bk, 252Cf, 252Es, 252Fm), 252Md, 252No, 252Lr

2. N.Nica, Nuclear Data Sheets for A = 140, Nucl.Data Sheets 108, 1287 (2007)
16 nuclei: 149Te, 149, 140Xg, 140Cs, 140B, 140| 5 140Ce, 140py, 140N, 40Py, 1405 140Ey, 140Gd, 140Th, 140Dy, 140Hq

3. D.Abriola et al., Nuclear Data Sheets for A = 84, Nucl.Data Sheets 110, 2815 (2009)
1 nucleus: 8Y

4. N.Nica, Nuclear Data Sheets for A = 147, Nucl.Data Sheets 110, 749 (2009)
16 nuclei: 147Xe’ 147CS, 14733, 147La, 147Ce’ 147Pr’ 147Nd’ 147Pm, 147Sm, 147Eu’ 147Gd’ 147Tb’ 147Dy’ 147H0’ 147Er, 147Tm

5. N.Nica, Nuclear Data Sheets for A = 97, Nucl.Data Sheets 111, 525 (2010)
14 nuclei: *7Br, ?7Kr, °7Rb, °7Sr, °7Y, *7Zr, 97Nb, Mo, °’Tc, *’Ru, *’Rh, °’Pd, ?7Ag, *’Cd

6. J.Cameron, J.Chen, B.Singh, N.Nica, Nuclear Data Sheets for A = 37, Nucl.Data Sheets 113, 365 (2012)
10 nuclei: 3Na, 3’Mg, 37Al, 37Si, 37p, 37S, 37Cl, 37Ar, 37K, 3’Ca

7. N.Nica, J.Cameron, B.Singh, Nuclear Data Sheets for A = 36, Nucl.Data Sheets 113, 1 (2012)
10 nuclei: 3¢Na, 36Mg, 36Al, 36Si, 36p, 36§, 36C|, 36Ar, 36K, 36Ca

8. N.Nica, B.Singh, Nuclear Data Sheets for A = 34, Nucl.Data Sheets 113, 1563 (2012)
11 nuclei: 3*Ne, 3*Na, 3*Mg, 3?Al, 34Si, 34P, 345, 34Cl, 34Ar, 34K, 3*Ca

9. B.Singh, N.Nica, Nuclear Data Sheets for A = 77, Nucl.Data Sheets 113, 1115 (2012)
12 nuclei: 77Ni, 77Cu, 77Zn, "’Ga, "’Ge, "’As, 7’Se, 7’Br, 7’Kr, 7’Rb, 77Sr, 77Y

10. N.Nica, Nuclear Data Sheets for A = 148, Nucl.Data Sheets 117, 1 (2014)
16 nudei: 148Xe, 148CS, 14833, 148La, 148ce, 148PI‘, 148Nd, 148Pm, 1485m' 148Eu, 14SGd’ 148Tb, 14SDy, 148H0, 148EI’, 148Tm

11. N.Nica, Nuclear Data Sheets for A = 141, Nucl.Data Sheets 122, 1 (2014)
16 nuclei: 41Te, 141, 141Xg, 141Cs, 141, 141 3, 141Ce, 141Py, 14INd, 141pm, 141Sm, 41Ey, 141Gd, 41T, 1410y’ 14140

12. N.Nica, Nuclear Data Sheets for A = 157, Nucl.Data Sheets 132, 1 (2016)
15 nuclei: 157Nd, 157Pm, 157Sm, 157Eu, 157Gd, 157Tb, 157Dy, 157HO, 157EI’, 157Tm, 157yb’ 157Lu, 157Hf, 157Ta, 157w

13. N.Nica, Nuclear Data Sheets for A = 158, Nucl.Data Sheets 141, 1 (2017)
15 nuclei: 158Nd, 158Pm, ISSSm' 158Eu, 158Gd, 158Tb, 158Dy, 158H0, 158EI’, 158Tm, 158yb’ 158|_u, 158Hf, 158Ta, 158w

14. N.Nica, Nuclear Data Sheets for A = 140, Nucl.Data Sheets — to be published
17 nuclei: 14OSb' 14°Te, 140|, 14°Xe, 140CS, 14033, 14°La, 140ce’ 14°Pr, 140Nd, 14°Pm, ldosm, 140Eu' 140Gd, 140Tb, 140Dy’ 140H°

15. N.Nica, A =155, Nuclear Data Sheets for A = 155, Nucl.Data Sheets — to be published
16 nuclei: 155CE, 155PI’, 155Nd, 155Pm, 1555m, 155Eu, 1556d, 155Tb, 155Dy, 155H0, 155Er, 155Tm, 155yb' 155|.U, 155Hf, 155Ta

16. N.Nica, A =160, Nuclear Data Sheets for A = 160, Nucl.Data Sheets — to be published
17 nudei: 160pr' 160Nd, IGOPm, IGOSm' 16°Eu, IGOGd, 160Tb, 160Dy, 160H0, 160Er' 16°Tm, 1GDyb' 15°Lu, 160Hf, 16°Ta, 160W, 160Re

17. N.Nica, A =153, submitted to NNDC
16 nudei: 153La, 153(:9, 153pr' 153Nd, 153Pm, 153Sm, 153EU, 153Gd, 153Tb, 153Dy, 153H0, 153Er, 153Tm, 153Yb, 153|.U, 153Hf
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Texas A&M - Cyclotron Institute
FY2018 Highlights

EVENT OF THE YEAR:
John Hardy’s retirement!



Texas A&M - Cyclotron Institute
FY2018 Highlights

« |ICC and f-y Precision Measurements (33% FTE)

= |CC: 103mRh case

— Prepare RuCu source, activate and run HPGe RuCu
source for BRu(f’) -> 1mRh ICC measurement for (4

months)

— Prepare and test ®>™Nb ICC source on HPGe and Si(Li)
for (2 months)

— Mentor REU Summer Program Student (2 months)
— Analyze RuCu source and reanalyze RuO, and Pd sources

— Write paper data draft and submit PRC paper for 1°MRh
ICC




Texas A&M - Cyclotron Institute
FY2018 Highlights

« ICC and f-y Precision Measurements (33% FTE)
= f-y Precision Measurements
- K500 Cyclotron - MARS one week runs
~42Ti (T, BR)
-10C (BR)
= Medical Isotopes
- K500 Cyclotron - MARS : %’Cu (in house group)

- K150 Cyclotron: Terbium isotopes production
(external group)




Texas A&M - Cyclotron Institute
FY2018 Highlights

* A-chain ENSDF evaluation (67% FTE)
— A=153 Completed full evaluation
= CUT=31-Dec-2005
= 17 nuclel
= 20,000 ->24,000 ens lines
= First Submitted + Resubmitted after Prereview

— A=160 Resubmitted after Prereview
= CUT=1-Jun-2005
= 17 nuclei
= 15,000 -> 21,000 ens lines



Texas A&M - Cyclotron Institute
FY2018 Highlights

14. N.Nica, A = 140 - 2018: After Review with Evaluator, FY2015!!!

17 nuclei: 149Sh, 140Te, 149, 140X, 140Cs, 140Bg, 140, 140Ce, 140Pr,
140Nd’ 140Pm’ 1405m’ 140Eu’ 140Gd’ 140Tb’ 140Dy’ 140Ho

15. N.Nica, A =155 — 2018: /n Review with NNDC 2+ years, FY2016!!!

16 nuclei: 15Ce, 155Pr, 155Nd, 155Pm, 155Sm, 155Eu, 155Gd,
155Tb’ 155Dy’ 155H0’ 155Er’ 155Tm’ 155Yb’ 155Lu’ 155Hf’ 155Ta

16. N.Nica, A =160 — 2018: Submitted to NNDC, FY2017!!!

17 nuclei: 1°°Pr, 16°Nd, 1%9pm, 160Sm, 160Eu, 109Gd, 1°0Tb, 10Dy,
160HO, 160Er’ 160Tm’ 160Yb’ 160Lu’ 160Hf’ 160Ta’ 160W’ 160Ra

17. N.Nica, A =153 — 2018: Submitted to NNDC, FY2018

17 nuclei: >3La, 1>3Ce, >3Pr, 1°3Nd, 1°3Pm, 1°3Sm, 133Eu, 153Gd,
153Tb’ 153Dy’ 153H0’ 153Er’ 153Tm’ 153Yb’ 153Lu’ 153Hf
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Texas A&M - Cyclotron Institute
FY2019 Perspectives

A-chain evaluation FTE: 66% -> 100% ?
Funding ?

New A-chain for FY19 ?

Review ?

Xundl ?

All depends critically of the 4 big A-chains
backlog!



A-Chain Evaluation Responsibility

@Texas A&M University
* Responsibility:
140, 141, 147, 148, 153, 155, 157, 158, 160

 Review:

140 (Feb 2006), 155 (Jan 2004), 160 (Jun 2005), 153 (Dec 2005)
v’ 158 (Feb 2017)
v’ 157 (Dec 2015)
v’ 148 (Oct 2013)
v’ 141 (Jun 2012)
> 147 (Nov 2008)

All depends critically of the 4 big A-chains
backlog!



1. New Project:
Texas A&M Nuclear Data Program
under DOE Grant and NSDD Data Center

Promoting Scientific Research Programs
related to data evaluation:

— Continuing the Internal Conversion Coefficients
precision measurements program

— Promoting original research ideas from
reevaluating existing data




ENSDF DATA EVALUATION CENTERS

Matonal Nudear Datn Center
Bmakhmven Notonnl Laboaratory
Up‘l:ﬂ:l:l., MY 11871 U.S A
Contact: A, MeCuotchan
a-mail: mocutchnm@ BRLGov

Oak Ridge Notonal Labaratary
Oak Ridge, T 37811, L8 A
Contact: ML 5. Smith

e-mail; smithmsS0ENL . Goy

[sortiopes Propect

Linwrence Berkeley Mational
L baratory

Berkeley, CA 84720, 118 A
Contact: L. Bermstein
e-mail; LA Bernstein@LBL . Gov

Trinngle Unmwersity Nuclenr Lakb.
Dike University

[herham, NC 27706, LS A
Contact: J. H. Kelley

eomnil; KellewStun L duke edu

Armgonne Nobonn] Loboratory
BT South Cass Aore
Argonne, IL 604384515, USA
Contect: Fol Kondes

e-mil: Kondevi@ AN L Gaoy

Bntionn] Supercon ducbng
Cyelotron Labarntory,

Michigmn State University

Enst Lonsing, M1 48824 115 A,
Contact: M. Thornnessen
w-mmail: Thios nness end nsc].ms. edu

&

Datn Center of the Petershurg
MNuclear Physics Institute,
Gotchimn, Lenngrnd Hegmon,
1EE350, Russin

Contact: LA, Mitropolsloy
e=mail: mitrplskis poplsphoruo

[mstitube of Atomic Energy
Fi). Box 275 (41), Beijing, FR(
Contact: Hoang Xialong

e=mail: hunng@cine ne.cn

Jilin Unversity, Physics Dept.
Chongrhun 1H0EE, FROC
Contact: Dong Yong

eemail dynng@jlueduen

[medinm st it ate of Technology,
Dhepartment of Physics, Hoorkes
Uttaranchal 2476687 Indin
Contact: A K. Jain

eemailkapinfph@itrernet.in

Muclear [kta Center

JAEHRI

Tokai-Mum, Nakn-{un
[haraki-Fen 3181195, Japan
Contact: H limuarm

eemail [immern hideki@mer go.jp

Dept. of Physics and Astmnomy
McMnster U nvesity
Hamiton, Ontario LES 461
Cannda

Contuct: B Singh

e=mait ndgroup@memaster.cn

Australinn Nationnl University
[ept. of Muclenr Physics
Canberra ACT 0200, Auvstralia
Contact: T, Kibedi

e-mnil Tihar Kibedii@nme eda

[nsttute of Nuclenr Hesearch
Hungmrinn Acndemy af Sciences
Bem ter 18z, PO, Box 5

4001 Debresn, Hungary
Contact: . Timur

e-mnail timar@nnmafin atomki b

Haorin Hulwhe Notionn] Dnstitste
for RE&D in Physics and Nudenr
Enginesrmg ([FIN-HH)
Henctorulm 30, 077125
Buchurest-Mngurele, Romamn
Contoct: A Negret
eemuil nlnesgret@tandem nipnem



[11. Texas A&M University
Nuclear Data Center

Texas A&M University
Cyclotron Institute,

College Station, Texas 77843, USA
Contact: N. Nica

e-mail: nica@comp.tamu.edu



