
 i 

TABLE OF CONTENTS 

 

 

Introduction  ............................................................................................................................................... xi 

S.J. Yennello, Director 

 

 

 

SECTION I:  NUCLEAR STRUCTURE, FUNDAMENTAL INTERACTIONS 

AND ASTROPHYSICS 

 

 

Neutron-induced triple-alpha enhancement: measuring neutron-induced reactions with TexAT .. I-1 

J. Bishop, C.E. Parker, G.V. Rogachev, S. Ahn, C.R. Brune, K. Brandenburg,  

R. Charity, J. Derkin, N. Dronch,  G. Hamad, Y. Jones-Alberty, Tz. Kokalova,  

E. Koshchiy, V. Ohstrom, S. Paneru, S.T. Marley,  T.N. Massey, Z. Meisel,  

R. Smith, L.G. Sobotka,  D. Soltesz, A.V. Voinov, and J. Warren 

 

New approach for neutrons discovers problems with the understanding of the  

important astrophysical reaction 
13

C(α,n) ............................................................................................. I-4 

V.Z. Goldberg,  G.V. Rogachev, A.K. Nurmukhanbetova, E.M. Gazeeva ,   

M.S. Golovkov, A.A. Bezbakh, D.K. Nauruzbayev,  Zh. Kurmanaliyev,  

A. Serikov, and B. Zalewski 

 

New era of resonance reaction studies ................................................................................................... I-7 

 V.Z. Goldberg and G.V. Rogachev 

 

Probing a possible excited state of tritium via the 6He(p,t)α reaction with TexAT ........................... I-8
 

C.E. Parker, G.V. Rogachev, D.P. Scriven, J. Bishop, E. Koshchiy, E. Aboud,  

S. Ahn,  M. Barbui, A. Bosh, E. Harris, C. Hunt, Z. Luo, M. Roosa,  

B.T. Roeder, and A. Saastamoinen 

 

United States Nuclear Structure Data Program (USNDP) and Evaluated Nuclear  

Structure Data File (ENSDF) at Texas A&M Evaluation Center of Cyclotron Institute ............... I-11 

N. Nica and J.C. Hardy 

 

Shell structure and evolution through spectroscopy of beryllium isotopes ...................................... I-13 

M. Roosa, G. Christian, G. Rogachev, S. Ahn, E. Bennett, J. Bishop, S. Dede,  

C. Hunt, H. Jayatissa, E. Koshchiy, R. Malecek, S. Ota, C. Parker,  

D. Scriven, and S. Upadhyayula  

 

Study of alpha decay branches in 
19

Ne via the 
21

Ne(p,t)
19

Ne reaction ............................................... I-16 

G. Christian, E. Bennett, W.N. Catford, S. Dede, D.T. Doherty, G. Lotay, S. Ota,  

B. Reed, A. Saastoimonen, and D.P. Scriven 



 ii 

 

Measurement of the half-life of the T=1/2 mirror decay of 
29

P .......................................................... I-19 

P.D. Shidling, V.S. Kolhinen, N. Morgan, A. Ozmetin, B. Schroeder,  

V.E. Iacob, and D. Melconian
 
 

 

Precision γ-ray branching ratio measurements for long-lived fission products of  

importance to nuclear-security applications ....................................................................................... I-21 

M. Bencomo, K. Kolos, J.A. Clark, J.C. Hardy, V.E. Iacob, D. Melconian,  

E. Norman, H.I. Park, G. Savard, N.D. Scielzo, and M.A. Stoyer  

 

Weak interaction studies with 
32

Ar decay (WISArD) ......................................................................... I-26 

M. Nasser, G. Chubarian, V.E. Iacob, D. McClain, D. Melconian, P.D. Shidling,  

and the WISArD Collaboration 

 

Cold QCD physics with STAR at RHIC .............................................................................................. I-29 

B.E. Aboona, C.A. Gagliardi, T. Lin, and R.E. Tribble and the STAR Collaboration 

 

 

 

SECTION II:  HEAVY ION REACTIONS 

 

 

Studying short-lived α-decaying multinucleon transfer reaction products  

with the active catcher array.................................................................................................................. II-1 

A. Hood, A. Abbott, J. Gauthier, K. Hagel, B. Harvey, A. Hannaman, A. Jedele,  

Y.-W. Lui, L. McCann, A.B. McIntosh, L.A. McIntosh, M. Sorensen, Z. Tobin,  

R. Wada, A. Wakhle, and S.J. Yennello 

 

Temperatures in 
86

Kr+
12

C reactions are higher than in 
78

Kr+
12

C reactions ..................................... II-7 

A.B. McIntosh, L.A. McIntosh, K. Hagel, and S.J. Yennello 

 

Characterization of the AGGIE gas-filled separator ......................................................................... II-12 

C.M. Folden III 

 

A new linearization method for NIMROD super telescopes ............................................................. II-14 

R. Wada, M. Huang, and K. Hagel 

 

AMD and inverse spallation reaction with 
12

C+
1
H at 95 A MeV ...................................................... II-17 

R. Wada, G. Tian, R. Han, and A. Ono 

 

Experimental study of liquid-gas phase transition in Xe+Sn at 50A MeV ...................................... II-19 

R. Wada, Guoyu Tian, Xueying Liu, Weiping Lin, Xingquan Liu,  

K. Hagel, and A. Chbihi 

  



 iii 

Toward understanding relativistic heavy-ion collisions with the STAR detector at RHIC ........... II-21 

D.M. Anderson, Y. Liu, S. Mioduszewski, and the STAR Collaboration  

 

 

 

SECTION III:  NUCLEAR THEORY 

 

 

BOOK: Mean-field theory (World Scientific, Singapore, May 2020) .............................................. III-1 

V.M. Kolomietz and S. Shlomo  

 

One-nucleon decay of isoscalar giant multipole resonances in 
208

Pb ................................................ III-2 

 M.L. Gorelik, S. Shlomo, B.A. Tulupov, and M.H. Urin  

 

Semi-classical approximation description of static properties of nuclei .......................................... III-5 

S. Shlomo and A.I. Sanzhur 

 

Sensitivity of centroid energies of giant resonances to bulk nuclear matter properties ................. III-7 

 S. Shlomo, A.I. Sanzhur, and G. Bonasera 

 

Beam-energy dependence of the production of light nuclei in Au + Au collision............................ III-9 

 Wenbin Zhao, Chun Sen, Che Ming Ko, Quangshen Liu, and Huichao Song 

 

Charmed hadron chemistry in relativistic heavy-ion collisions ...................................................... III-11 

 Shanshan Cao, Kai-Jia Sun, Shu-Qing Li, Shuai Y.F. Liu, Wen-Jing Xing,  

Guang-You Qin, and Che Ming Ko 

 

Constraining the in-medium nucleon-nucleon cross section from the width of nuclear  

giant dipole resonance ........................................................................................................................ III-13 

 Rui Wang, Zhen Zhang, Lie-Wen Chen, Che Ming Ko, and Yu-Gang Ma 

 

Effects of QCD critical point on light nuclei production ................................................................. III-15 

Kai-Jia Sun, Che Ming Ko, and Feng Li 

 

Enhanced production of strange baryons in high-energy nuclear collisions from a  

multiphase transport model ............................................................................................................... III-16 

Tianhao Shao, Jinhui Chen, Che Ming Ko, and Zi-Wei Lin 

  

Probing the partonic degrees of freedom in high multiplicity p-Pb collisions  

at = 5.02 TeV.............................................................................................................................. III-18 

 Wenbin Zhao, Che Ming Ko, Yuying Liu, Guangyou Chen, and Huichao Song 

 

Spin polarizations in a covariant angular momentum conserved chiral transport model ........... III-20 

Shuai Y.F. Liu, Yifeng Sun, and Che-Ming Ko
 



 iv 

 

The QCD critical point from the Nambu-Jona-Lasinio model with a  

scalar-vector interaction ..................................................................................................................... III-22 

Kai-Jia Sun, Che Ming Ko, Shanshan Cao, and Feng Li 

 

Yield ratio of hypertriton to light nuclei in heavy-ion collisions from  

 = 4.9 GeV to 2.76 TeV .............................................................................................................. III-24 

Tian-Hao Shao, Jin-Hui Chen, Che Ming Ko, Kai-Jia Sun, and Zhang-Bu Xu 

 

Nuclear theory – Nuclear astrophysics ............................................................................................. III-26 

J.W. Holt 
 
 

Astrophysical S-factor for the 
3
He(α, γ)

7
Be reaction via the asymptotic normalization  

coefficient (ANC) method ................................................................................................................... III-31 

G.G. Kissa, M. La Cognata, C. Spitaleri, R. Yarmukhamedov, I. Wiedenhöver,  

L.T. Baby, S. Cherubini, A. Cvetinovic, G. D’Agatab, P. Figuera, G.L. Guardo,  

M. Gulino, S. Hayakawa, I. Indelicato, L. Lamiab, M. Lattuada, F. Mudò,  

S. Palmerini, R.G. Pizzone, G.G. Rapisarda, S. Romano, M.L. Sergi, R. Spartà,  

O. Trippella, A. Tumino, M. Anastasiou, S.A. Kuvin, N. Rijal, B. Schmidt,  

S.B. Igamov, S.B. Sakuta, K.I. Tursunmakhatov, Zs. Fülöp, Gy. Gyürky, T. Szücs,  

Z. Halász, E. Somorjai, Z. Hons, J. Mrázek, R.E. Tribble, and A.M. Mukhamedzhanov  

 

One-center close-coupling approach to two-center rearrangement collisions .............................. III-32 

I.B. Abdurakhmanov, C. Plowman, A.S. Kadyrov, I. Bray,  

and A.M. Mukhamedzhanov  

 

Status on 
12

C + 
12

C fusion at deep sub-barrier energies: impact of resonances on  

astrophysical S*-factors ...................................................................................................................... III-33 

C. Beck, A.M. Mukhamedzhanov, and X. Tang 

 

The 
3
He+

5
He →

4
He+

4
H  reaction below the Coulomb barrier via 

the Trojan Horse Method ................................................................................................................... III-34 

C. Spitaleri, S. Typel, C.A. Bertulani, A.M. Mukhamedzhanov, T. Kajino,  

M. Lattuad, A.Cvetinović, S. Messina, G.L. Guardo, N. Soić, Milin, S.S. Perrotta,  

Chengbo Li, P. Čolović, G. D’Agata, D. Dell’Aquila, C.G. Fatuzzo, M.Gulino,  

S.Q. Hou, M. La Cognata, D. Lattuada, D. Nurki´c, R. Popočovski, N. Skuka,  

S. Szilner, O. Trippella1, M. Uroić, and N. Vukman 

 

Trojan horse method as an indirect approach to study resonant reactions in nuclear  

astrophysics ......................................................................................................................................... III-35 

A.M. Mukhamedzhanov, A.S. Kadyrov, and D.Y. Pang  

 
12

C+
12

C sub-barrier fusion cross section in an imaginary time-dependent mean field theory .... III-36 

 A. Bonasera and J.B. Natowitz 



 v 

Coulomb field correction due to virtual e
+
e

-
 production in heavy ion collisions ........................... III-38 

 Thomas Settlemyre, Samuel Brown, Hua Zheng, and Aldo Bonasera 

 

Pseudorapidity distributions of charged particles in pp( ), p(d)A and AA collisions  

using Tsallis thermodynamics ............................................................................................................ III-40 

 J.Q. Tao, M. Wang, H. Zheng, W.C. Zhang, L.L. Zhu, and A. Bonasera 

 

Baryonic sources of thermal photons ................................................................................................ III-42 

 Nathan Holt and Ralf Rapp 

 

Dilepton signature of a 1st-order phase transition........................................................................... III-45 

 F. Seck, T. Galatyuk, A. Mukherjee, R. Rapp, J. Steinheimer, and J. Stroth 

 

Hard probes 2020: A major nuclear physics conference, moved online ........................................ III-48 

 R.J. Fries, Michael Kordell, Arjun Sengupta, and collaborators 

 

Quark recombination effects from small to large systems .............................................................. III-49 

 R.J. Fries, Michael Kordell, Arjun Sengupta, and collaborators 

 

The JETSCAPE collaboration: X-scape and a year of first physics result .................................... III-51 

 R.J. Fries, Fabian Garza, Michael Kordell, and JETSCAPE collaborators 

 

 

 

SECTION IV:  RADIOCHEMISTRY 

 

 

Development of a radiochronometric analysis for a radium pigment sample ................................. IV-1 

J.R. Garcia and C.M. Folden III  

 

Iridium and rhodium adsorption on functionalized silicon chips for the future  

study of meitnerium chemistry ............................................................................................................ IV-3 

 Vira Zakusilova, Evgeny E. Tereshatov, and C.M. Folden III  

 

System improvements to produce astatine-211 ........................................................................... IV-6 

L.A. McIntosh, G.C. Tabacaru, R. Burch, J.D. Burns, A. Hannaman, A. Hood,  

G. Kim, K.N. Lofton, B. Roeder, L.A. McCann, S. Schultz, E.E. Tereshatov,  

A. Vonder Haar, and S.J. Yennello 

 

Astatine chemistry: Separation, purification, and fundamental science ....................................... IV-10 

 J.D. Burns, E.E. Tereshatov, K.J. Glennon, A. Hannaman, K.N. Lofton,  

L.A. McCann, L.A. McIntosh, S.J. Schultz, G.C. Tabacaru,  

A.L. Vonder Haar, and S.J. Yennello 

 



 vi 

Natural bismuth target production and characterization to produce astatine-211 ...................... IV-13 

 L.A. McCann, K.N. Lofton, F. Abegglen, J.D. Burns, L.A. McIntosh, H. Peeler,  

G.C. Tabacaru, and S.J. Yennello 

 

Separation of astatine and bismuth upon extraction into conventional solvents .......................... IV-17 

 Evgeny E. Tereshatov, Jonathan D. Burns, Amy L. Vonder Haar, Lauren A. McIntosh,  

Gabriel C. Tabacaru, Laura A. McCann, Steven J. Schultz, Geoffrey Avila,  

Andrew Hannaman, Mallory A. McCarthy, Kylie N. Lofton, and Sherry J. Yennello 

 

A novel approach to medical radioisotope production using inverse kinematics ......................... IV-20 

 M.R.D. Rodrigues, G.A. Souliotis, A. Bonasera, V.E. Iacob, N. Nica, B. Roeder,  

G. Tabacaru, and J.Mabiala 

 

Enhanced production of 99Mo in inverse kinematics heavy ion reactions .................................... IV-22 

J. Mabiala, M.R.D. Rodrigues, G.A. Souliotis, A. Bonasera, V.E. Iacob N. Nica,  

B. Roeder, G. Tabacaru, K. Wang, and J. Romo 

 

 

 

SECTION V:  SUPERCONDUCTING CYCLOTRON, INSTRUMENTATION  

AND RIB UPGRADE 

 

 

K500 operations and development ........................................................................................................ V-1 

 D.P. May, G.J. Kim, B.T. Roeder, H.L. Clark, G. Tabacaru, and F.P. Abegglen 

 

K150 operations and development ........................................................................................................ V-3 

G.J. Kim, B.T. Roeder, F. Abegglen, H.L. Clark, L. Gathings,  

D.P. May, and H. Peeler 

 

Texas A&M cyclotron radiation effects facility April 1, 2020 – March 31, 2021 .............................. V-5 

 H.L. Clark, G. Avila, V. Horvat, B. Hyman, M. Kennas, H.I. Park,  

 B. Roeder, and G. Tabacaru 

 

Installation and commissioning of the ECR4 ion source ..................................................................... V-7 

 D.P. May, B.T. Roeder, F.P. Abegglen, S. Molitor, H. Peeler, and R. Olsen 

 

Recent progress on the light ion guide project ..................................................................................... V-9 

 G. Tabacaru, J. Ärje, D.P. May, A. Saastamoinen, F.P. Abegglen, L.N. Gathings,  

 G.J. Kim, V. Kolhinen, S. Molitor, and B.T. Roeder 

 

Computing at the cyclotron institute ................................................................................................... V-12 

 R. Burch, K. Hagel, J. Gauthier, and Y.-W. Lui  

 



 vii 

Development of an electron cyclotron emission imaging system ...................................................... V-13 

L.E. Henderson, H. Clark, C.A. Gagliardi, and D. May 

 

A novel technique for the production of robust actinide targets ...................................................... V-15 

 S. Dede, G. Christian, K. Manukyan, and A. Aprahamian 

 

Development of position and pulse shape discriminant neutron detector modules ........................ V-20 

 D.P. Scriven, G. Christian, G.V. Rogachev, C.E. Parker, L. Sobotka, S. Ahn,  

 S. Ota, E. Koshchiy, E. Aboud, J. Bishop, N. Dronchi, and A. Thomas 

 

Toward the understanding of the 
10

Li system and the commissioning of the TexNeut array ........ V-23 

D.P. Scriven, G. Christian, G.V. Rogachev, C.E. Parker, L. Sobotka, S. Ahn,  

S. Ota, E. Koshchiy, E. Aboud, J. Bishop, N. Dronchi, and A. Thomas  

 

Assessment of suitability of an LBC-detector-based system for identification and  

quantification of radioactive nuclides in samples irradiated by cyclotron beams .......................... V-26 

 V. Horvat, H. L. Clark, and B. Hyman 

 

Gamma-spectroscopy-based survey of the devices on a board activated by 

proton beams from the K150 cyclotron .............................................................................................. V-29 

 V. Horvat 

 

Optimization of performance and calibration of LBC detector ....................................................... V-34 

V. Horvat 

 

Design and testing of YAP:Ce array for DAPPER ............................................................................ V-38 

A. Abbott, M. Sorensen, A.B. McIntosh, R. Wada, and S.J. Yennello 

  

Establishing control over VO2 phase transformations through radiation-induced defects........... V-41 

E.J. Braham, M. Sorensen, D. Zhao, D.A. Santos, K. Xie, and S. Banerjee  

 

Integrator method for resistive dual-axis duo lateral position sensitive silicon detectors .............. V-44 

A. Hannaman, A.B. McIntosh, K. Hagel, M.D. Youngs, A. Abbott, J. Gauthier,  

B. Harvey, Y.-W. Lui, L. McCann, L.A. McIntosh, S. Schultz, M. Sorensen, Z. Tobin,  

R. Wada, and S.J. Yennello  

 

Light charged particle correlations in 
78,86

Kr+
12

C ............................................................................. V-47 

A.B. McIntosh, L.A. McIntosh, K. Hagel, and S.J. Yennello  

 

Online calibration, particle ID, and analysis for FAUST and other large multi-detector  

arrays in nuclear physics ...................................................................................................................... V-49 

A.B. McIntosh, A. Hannaman, and K. Hagel 

  

 



 viii 

Testing a diamond detector for use in DAPPER ................................................................................ V-54 

M. Sorensen, A. Abbott, A.B. McIntosh, Z. Tobin, K. Hagel,  

R. Wada, and S.J Yennello  

 

Zero deadtime event readout for experiments at the Cyclotron Institute ....................................... V-58 

K. Hagel, A. Hannaman, A.B. McIntosh, M. Sorensen, A. Abbott, A. Jedele,  

M.K. Youngs, and A. Hood 

  

Measuring the photopeak efficiency of the TexCAAM detector using the 11Be decay  

and the 
60

Co gamma source .................................................................................................................. V-61 

M. Barbui, E. Aboud, A. Ascione, J. Bishop, L. Jeffery, E. Harris, C.H. Hunt,  

Z. Luo, E. Koshchiy, M. Roosa, C.E. Parker, A. Saastamoinen, D. Scriven,  

and G.V. Rogachev 

 

Design of a dual-purpose chamber for the gas cells of the p/He-LIG facility .................................. V-64 

P.D. Shidling, V.S. Kolhinen, G. Chubarian, V.E. Iacob, M. Nasser,  

D. Melconian, and G. Tabacaru 

 

Radio frequency quadrupole cooler buncher for 6He CRES experiment ....................................... V-68 

D. McClain, G. Chubarian, V. Iacob, V.S. Kolhinen, D. Melconian,  

M. Nasser, A. Ozmetin, B. Schroeder, and P.D. Shidling 

 

Update on LSTAR, the isobar separator for the He-LIG system ..................................................... V-71 

G. Chubarian, V.S. Kolhinen, D. Melconian, P.D. Shidling, G.P.A. Berg,  

M. Couder, M. Brodeur, and M. Wiesher 

 

Upgrade of TRINAT’s  telescopes ..................................................................................................... V-73 

G. Chubarian and D. Melconian 

 

MARS status report for 2020-2021:Tuning of rare isotope beams 
7
Be, 

9
Li, 

20
F, 

35
Ar, 

11
Be, 

95
Zr  ........................................................................................................................................................ V-75 

B.T. Roeder and A. Saastamoinen 

 

 

 

SECTION VI:  PUBLICATIONS 

 

 

Papers published ................................................................................................................................... VI-1 

 

 

 

SECTION VII:  APPENDIX 

 

 

Talks presented .................................................................................................................................... VII-1 



 ix 

 

Research personnel and engineering staff ......................................................................................... VII-5 

 

Students ................................................................................................................................................. VII-6 

 

Organizational chart ............................................................................................................................ ViI-7 

 

Graduate degree students .................................................................................................................... VII-8 

 

Institute colloquia and seminars ......................................................................................................... VII-9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




