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Unexpected characteristics of the isoscalar monopole resonance in the A & 90 region:
Implications for nuclear incompressibility

D. H. Youngblood,' Y.-W. Lui,' Krishichayan,' J. Button,' M. R. Anders," M. L. Gorelik,> M. H. Urin,* and S. Shlomo'
'Cyclotron Institute, Texas A&M University, College Station, Texas 77843, USA

220

200 - L, K, from HF radii |

180 - : aze i @
S ‘Mo
7} N,
\2_’160 = [ Cenas?®
v - =~

140 - | 1 I {

120 -

100 I 1 1 1 I
88 90 92 94 96 98 100 102



ISGMR Strength (fm/MeV)

[

: o %z
i l!., m 7.
200 - J A Mo T
800 | B\
400 i b, : 3 T
" = -~*£il“!l o =i
10 15 20 25 30 35
E (MeV)
Nucleus  Ex (MeV) I" (MeV)
N7r 1655+008 42403
27r 16.124+004 45402
92Mo 16.79+0.11 42404




K, - K., ZA“ (MeV)

160

155 1

140

® Sn
o Cd

K_=-550 MeV | |

\7{\ ---- K_=-555 MeV

135

K, = -550 + 100 MeV

T

K. = Ksym

— 6L — QuL/K.,




7 ® Exp.
KT = 582 MeV, KNM = 200 MeV
v KT = -550 MeV, KNM = 200 MeV

|

|

J. Button et al., Phys. Rev. C 96, 054330 (2017)




K4 [MeV]

180

_____ K, = =550 MeV, K. = 220 MeV
1704 K. = 4582 MeV, K. = 220 MeV
—E— Present Results

160- —4— Experiment, PRC 96 (2017)

—a-- FSUGarnet

[
o
o

1301

1201

40 49 44 46 48
Mass Number

K. B. Howard et al., Phys. Lett. B 801, 135185 (2020)



From GMR data on 298Pb and °0Zr
K, =240 = 20 MeV

This number is consistent with both GMR and ISGDR
data and with non-relativistic and relativistic calculations
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Fig. 3. (Color online.) Systematics of the moment ratio, m;/m, for the ISGMR
strength distributions in the Cd isotopes investigated in this work. The experimen-
tal results (squares) are compared with relativistic calculations performed using the
FSUGold (circles) and NL3 (triangles) effective interactions. Also presented are re-
sults from non-relativistic calculations performed using the Sly5 parameter set in
the HF-BCS + QRPA formalism with and without the mixed pairing interaction (dia-
monds and stars, respectively) [36]. The solid lines are to guide the eye.
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the connection between the line shape of the monopole strength
ISGMR and the deformation-induced coupling between the
ISGMR and the K = 0 branch of the ISGQR. The ISGMR is best
described by the force SkP? , having a low incompressibility

K. =202 MeV.

Gianluca Colo et al., Phys. Lett. B (2020), to appear
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Preliminary uncorrected energy spectra for 132Sn, 133Sh, and 134Te.

Particle identifications of beam and recoil particles have been done.
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We have investigated the ISGMR in the Mo isotopes, via
inelastic scattering of 386-MeV «a particles at extremely
forward angles (including 0°).

In the Cd and Sn isotopes, the ISGMR energy was
significantly lower than that expected from the
accepted value of K,.. There has been no
satisfactory theoretical explanation of this
“fluffiiness” of open-shell nuclei.

The “fluffiness” appears in the Mo isotopes, beginning
with °2Mo, just two nucleons out of the “doubly-closed”
nucleus 99Zr.

| hope one of the theorists among you will pick up the

the gauntlet of trying to find a satisfactory explanation
of this phenomenon.

We have just completed measurements at NSCL on
’ONi using pure 4He gas and trigger with S800.

Very clean spectra have been observed with a “peak”
at ~17 MeV consistent with GMR.

Need much better statistics, however!
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