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Nuclear shapes near 18W

rigure moditied from |1 he Colourtul Nuclide Chart . ntips.//people.pny

Atomic nuclei in rare-earth and transition Wy e wse  we,  wge ey ey ey n . n =oasof .1 Tungsten-186 is the heaviest stable
e|ement5, between aX|.a||y SymmetnC, prol.ate_ 58m 1854m  144h 16.64h 10.5h 41.5h 1324 11.78 73824 :ﬁ: - . @ W iSOtOpe. Its IOW'Iying structure
deformed 1.70Dy at mid-shell and sphe_rlcal, 0g 50 m o E T e e e, _ has been investigated: however
doubly magic 208Pb, have long been predicted L — e &3, . . ,®  experimental data on the non-yrast,
to pass through a region of soft, triaxial S e 1 | = 32 1 higher-spin states are sparse due to
- . Re Re Re Re Re Re Re Re Re Re < 310 1 _ _

ShapeS that evolve into oblate deformation as 19.9h 642h 704 3544 89.244 h 17h 243h 1805 98m <« 0 ' : the lack of any suitable heavy_|on
Z and/or N increase. oy wy 1 T R ¥+ fusion-evaporation reaction.

!n the W isotopes, shape tra_nsitions and K a0sses s I e I g z "« . While level spacings and lifetimes
isomers associated with axially symmetric  wp, e “Ta "Ta “Ta Ta “Ta "Ta “Ta "Ta & n MR I @ of ground-state-band members
shapes have been identified. Energy - e b = o . 1 reveal the overall shape and
systematics and B(E2;2*1 — 0*4) values 2_72 g T A e T T LT = " +] collectivity, rotational side bands
indicate that _186W, the.focus of th|§ work, I|e_s @ ..... I D | - || - A=176 178 180 182 184 186 188 contain more nuanced information
beyond maximum axial deformation and is ., .. BN o, P -, I iy ‘ gy |y N:E“’z o “): ”’Sf 2 on softness to vibrations and axial
SOfte NI ng ] 6.6443 d 284m 57m 120s 20s 6s 7s ng\l;g)r/]_senseﬁrc\? Ilgsté)npzcs)me asym m etry.

Gammasphere + CHICO2, ATLAS Facility, Argonne National Laboratory USA

Gadmmaspnere: ntps://iwww.ani.govipny/gammaspnere. CHRICOZZG Y VYU et al. INUCLINStrum. Viein. A o 14,0 (£U10)

Inelastic scattering of 136Xe beams at 725 and 1000 | | | |
800 MeV (10 and 20% above the Coulomb E @3
barrier, respectively). 100 R 4 li—lig—’i’
N 7N
Beams impinged upon a thin target of 186\W 103 : > 14T3563 725 186yy * .1.3......I.___3_483 D
(99.8% enriched), 250-ug/cm? thick and backed > 2 S . 677 )
: : I I N—’ 11* 2888
by a 110-ug/cm2 thick, carbon foil. 1 JNO I.)Opple.r correlctlon | _ > 127y 2B1 36 7 ﬁrw T 3 2 10* § 2707
_ _ -0 | |/ 10* § 2511 6 10"y 2536
Scattered beam- and target-like ions were & | ®3 5 749 N T 564
. . : < 136Xe, 2+ - 0F O 509 607 511 2y 2212 8" § 2143
detected and identified with the upgraded < 10¢ N '3 i@ o woyaes/ 1 roos 8- § 1970
Rochester-Livermore 41 compact heavy-ion £ : : = 6 4 1672
counter, CHICO2. Gamma-rays were detected 5 1E E : .g " e
: : =S
by Gammasphere. | Corrected for Xe-like nuclei e £ 2 1050
200 § . 50k 1000 §186W 2-;- ot | | | | ; - >< °
150 Projectile-like 40k ! e (©) : (1] 4
— k - _
N ggk 100 2 o 214 153 7‘61
Og S . 10k — 5 153_0 ..................................................................................................................................................................................................
of = — 10 ; 0" =
i 0;_ > & - 3
Oi_ Target-like 5 1; . .
oL | .l Gorrected for Wrike nucler Level scheme from this work. Expansion of the rotational bands shown in red

10 20 30 40 50 60 70 80 0 500 1000 1500

Laboratory scattering angle (deg)

E, (keV)

Band staggering
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