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OCHOBAHHOH HA HXb ATOMHOMB BBCH H XHMHYECKOMB CXO/ICTBB.

Ti=50  Zr= 90 2=180.
V=51  Nb= 94 Ta=182.
Cr=52 Mo= 96 W=186.
Mn=55  Rh=1044+ Pt=197..
Fe=56  Ru=104:+ Ir=198.
Ni=Co=59  Pd=106s Os=199.
1 Cu=634 Ag=108 Hg=200.
Be= 94 Mg=24 Zn=652 Cd=112
B=11 Al-273 ?=68  Ur=116 Au=197?
C=12 Si=28  ?=70  Sn=118
N=14 P=31 As=75  Sb=122  Bi=210?
0=16  $=32 Se=791 Te=128?
F=19 CI=355 Br=80 =127
Li=7  Na=23 K=39 Rb=85: Cs=133  TI=204.
Ca=40 S1=87s Ba=137  Pb=207.
2=45  Ce=92
7Er=56 La=94
2Yt=60  Di=95
?In=756 Th=118?

. Menneabers

] Gruppo L | Groppe 1L | Gruppe IIL | Gruppe IV. | Gruppe V. | Groppe YL | Gruppe VIL Gruppo VI,

a

g - i il RH* RH? RE? RE -

B R0 RO Rt0? RO* R0* Ro? Rt0" RO*

1 =1

2 |Li=7 Do=9,4 B=11 C=12 N=14 0=16 Fe=19

8 Na=18 Mg=24[ Al=1278 Bl=128 P=31 8=32] COl=355

4 |[K=392 Ca=410 —=dd ITi=48 Vb1 Cr=52 Mne=565 Fo=0G0, Co=059,

Ni=00, Cu=0a,

o

(Cu=03) Zne=g5, —=08| —_=12 As=75 Bo=173 Hr=80

Nh=80 Br=87 TYt=288 Fr=1080 Nh=494 Mo=98 =100 [Ill.l.= 104, Rh=104,
Pd=106, Ag=108.

(Ag=108) Cd=112] In=118| Su==118] 8b=122] Te=125]  J=12%
Ca=103  ([Ba=187 [?Di=188 [ICe=140 | — = - S —
=) = — = = - -

0 | — —_ ?Br=178 |[tLa=180 |[Ta==182 W=184 — Os=195, Ir==197,
Pi=198, Au=1%9,

L

11 {An=2100)  Hg=200 Tl==204 Pbh=207 Bi=208 - —
12 | — — —_— [Th=231 _ U=240 - —_ - = =
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Stable or long-lived
RS =  Known (AME2012)
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= Prediction of WS4 model

WS4: Weizsacker-Skyrme mass model, Ver. 4
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Nuclear chart: courtesy of Ning Wang (F T*)
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Are there stable Top 125 science questions
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A superheavy element
with 184 neutrons
& and 114 protons
i should be relatively
f stable, if physicists
8 can create it.
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JWP ASSESSMENT: Three chains of 2113 observed by the RIKEN collaborations, the first in 2004 [9], the
second in 2007 [10], and the third in 2012 [16], are now construed as being consistent. Firm connection to
established nuclides is provided. The remaining criterion achieved for acknowledgement of discovery is an
identification of Z which is now embodied in the cross reaction production and characterization of the chain
beginning with 2°°Bh as found by the RIKEN collaboration in 2009 [14] and by Qin et al. in 2006 [12]. The Cri-

teria for discovery have been met. Karol+2016 PureApplChem88-139

. [9] K. Morita, K. Morimoto, D. Kaji, T. Akiyama, S. Goto, H. Haba, E. Ideguchi, R. Kanungo, K. Katori, H. Koura, H. Kudo, T.
Morita+2004 Ohnishi, A. Ozawa, T. Suda, K. Sueki, H. Xu, T. Yamaguchi, A. Yoneda, A. Yoshida, Y.-L. Zhao. J. Phys. Soc. Jpn. 73, 2593
(2004).
- 10] K. Morita, K. Morimoto, D. Kaji, T. Akiyama, S. Goto, H. Haba, E. Ideguchi, K. Katori, H. Koura, H. Kikunaga, H. Kudo, T.
Morita+2007

Ohnishi, A. Ozawa, N. Sato, T. Suda, K. Sueki, F. Tokanai, T. Yamaguchi, A. Yoneda, A. Yoshida. J. Phys. Soc. Jpn. 76, 045001
(2007).
[11] P. A. Wilk, K. E. Gregorich, A. Tiirler, C. A. Laue, R. Eichler, V. Ninov, J. L. Adams, U. W. Kirbach, M. R. Lane, D. M. Lee, J. B.
Patin, D. A. Shaughnessy, D. A. Strellis, H. Nitsche, D. C. Hoffman. Phys. Rev. Lett. 85, 2697 (2000).
[12] Z.Qin, X. Wu, H. Ding, W. Wu, W. Huang, X. Lei, Y. Xu, X. Yuan, B. Guo, W. Yang, Z. Gan, H. Fan, J. Guo, H. Xu, G. Xiao. Nucl.
[ %4 850006 Phys. Rev. 23, 400 (2006). . - .
S [13] Yu. Ts. Oganessian, V. K. Utyonkov, Yu. V. Lobanov, F. Sh. Abdullin, A. N. Polyakov, R. N. Sagaidak, I. V. Shirokovsky,
Yu. S. Tsyganov, A. A. Voinov, G. G. Gulbekian, S. L. Bogomolov, B. N. Gikal, A. N. Mezentsev, V. G. Subbotin, A. M. Sukhov,
K. Subotic, V. I. Zagrebaev, G. K. Vostokin, M. G. Itkis, R. A. Henderson, J. M. Kenneally, J. H. Landrum, K. J. Moody,
D. A. Shaughnessy, M. A. Stoyer, N. J. Stoyer, P. A. Wilk. Phys. Rev. C 76, 011601(R) (2007).
[14] K. Morita, K. Morimoto, D. Kaji, H. Haba, K. Ozeki, Y. Kudou, N. Sato, T. Sumita, A. Yoneda, T. Ichikawa, Y. Fujimori, S. Goto,
[ Morita+2009 i I\;ieglfchi,Y. Kasamatsu, K. Katori, Y. Komori, H. Koura, H. Kudo, K. Ooe, A. Ozawa, F. Tokanai, K. Tsukada, T. Yamagichi,
. Yoshida. J. Phys. Soc. Jpn. 78, 064201 (2009).
[15] Y. A. Akovali. Nucl. Data Sheets 94, 131 (2001).
[16] K. Morita, K. Morimoto, D. Kaji, H. Haba, K. Ozeki, Y. Kudou, T. Sumita, Y. Wakabayashi, A. Yoneda, K. Tanaka, S. Yamaki,
. R. Sakai, T. Akiyama, S. Goro, H. Hasebe, M. Huang, T. Huang, E. Ideguchi, Y. Kasamatsu, K. Katori, Y. Kariya, H. Kikunaga,
[ Morita+2012 ]7 H. Koura, H. Kudo, A. Mashiko, K. Mayama, S. Mitsuoka, T. Moriya, M. Murakami H. Murayama, S. Namai, A. Ozawa,
N. Sato, K. Sueki, M. Takeyajma, F. Tokanai, T. Yamaguchi, A. Yoshida. J. Phys. Soc. Jpn 81, 103201 (2012).




1132 %7t %=: Why RIKEN?

JWP ASSESSMENT: The 2004 collaborations of Oganessian et al. at Dubna and those of Morita et al. at
RIKEN were published on 2 February and 15 October, respectively. Recent results from the RIKEN group have
cross reactions that support anchoring their claims to known atomic numbers. For Dubna, many alpha-decay
chains from the **Am(**Ca,3n)?**115 fusion serve to duplicate and reinforce the characteristics assigned to
284113 observed earlier. But, the 2004 and 2007 Dubna physical measurements were not able to within reason-
able doubt determine Z. Chemistry probes that had been employed in previous experiments remain unper-
suasive in their ability to assure the Z value. (Details are discussed below in the consideration for Z =115.)
No new chemistry separations or simulations have been instituted to nullify that JWP criticism although
preliminary studies have been done to explore alternatives [23]. We conclude the Criteria for discovery have
not been met by the Dubna-Livermore group claims for Z = 113 while the RIKEN claim does meet the Criteria.

Priority for the discovery has been fulfilled by the RIKEN collaboration.
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2011.01.15 ®*Ni+ 29%8Pb — 272Ds™ 7 days 2001: 259Db (Z=105)

2011.03.15 %4Ni+ 298Pb — 272Ds™ 13 days
IMP/CAS, ITP/CAS Zhang, Gan, Ma ...,

Nanjing Univ, CIAE

2004: 255Bh (Z=107)

Chinese Physics Letters 29 (2012) 012502

Strip 14, 30.63 MeV

271|272 «
110Ds[110Ds

pemmm- 10.644 MeV
, 96.8 ms

259 6.63 s

104Rf

O

8.830 MeV

255
102No

7.427 MeV
28.18 s
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Physics & Chemistry: Collaborating?

EPJ Web of Conferences 131, 06004 (2016) DOI: 10.1051/epjconf/201613106004
Nobel Symposium NS160 — Chemistry and Physics of Heavy and Superheavy Elements

Validation of new superheavy elements and
IUPAC-IUPAP joint working group

Cecilia Jarlskog®
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Abstract. The great chemist Glenn Seaborg has written a delightful little
book “Man-made Transuranium Elements”, published in 1963, in which
he points out that: “The former basic criterion for the discovery of a
new element — namely, chemical identification and separation from all
previously-known elements — had to be changed in the case of lawrencium
(element 103). This also may be true for elements beyond lawrencium.”

Indeed this is what has happened. The elements with Z > 103 are
produced in nuclear reactions and are detected by counters. The detectors
have undergone substantial refinement. For example one uses multiwire
proportional chambers [for which George Charpak received the 1992 Nobel
Prize in Physics] as well as solid state micro-strip detectors. In spite of
this remarkable shift from chemistry to physics, the managerial staff of
the International Union of Pure and Applied Chemistry (IUPAC) does not
seem to be aware of what has been going on. The validation of superheavy
elements should be done by physicists as the chemists lack the relevant
competence as I will discuss here below.

This article is about a collaboration between International Union of Pure
and Applied Chemistry (IUPAC) and its sister organization International
Union of Pure and Applied Physics (IUPAP), to deal with discovery of
superheavy elements beyond Z = 112. I spent a great deal of time on this
issue. In my opinion, the collaboration turned out to be a failure. For the sake
of science, which should be our most important concern (and not politics),
the rules for the future collaborations, if any, should be accurately defined
and respected. The validation of new elements should be done by people
who have the relevant competence — the physicists.

1. Introduction in a nutshell: Physicists discover — IUPAC gets
the credit
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