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6% of the TRK sum rule (up to 10MeV)

Pygmy resonance in 26Ne
KY, N.V.Giai, PRC78(2008)014305 J.Gibelin et al., PRL101(2008)212503

Single‐particle excitation is dominant: 

http://maru.bonyari.jp/texclip/texclip.php?s=\begin{equation*}
\nu (2s^{-1}_{1/2}1p_{3/2})
\end{equation*}


Decay pattern of pygmy resonance
J.Gibelin et al., PRL101(2008)212503
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Deformation
Mixing of modes with different angular momenta

Pygmy resonance + collective octupole mode

A new kind of negative-parity excitation mode !?



GDR: “K splitting” good indicator of deformation

As approaching the drip line, the bump structure below 10MeV develops.
Unique feature in neutron drip‐line nuclei

KY, PRC80(2009)044324
IV dipole excitations in neutron-rich Mg isotopes
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Transition density (8.2 MeV)

Pygmy mode in 40Mg



At 8.22 MeV

Microscopic structure of pygmy mode in 40Mg

Generated by many 2qp excitations !

http://maru.bonyari.jp/texclip/texclip.php?s=2qp excitations with $X^{2}-Y^{2} \ge 0.02$


Responses for the compression dipole operator

I.Hamamoto, H.Sagawa, X.Z.Zhang, PRC57(1998)R1064

Tremendous enhancement of the transition 
strengths in the low‐energy region

Neutron skin effect (?)
60Ca

Isoscalar character of the pygmy mode



neutron
proton

Mixing of different modes of excitation

http://maru.bonyari.jp/texclip/texclip.php?s=\begin{equation*}
\delta \varrho_{L}(r)=\int d\cos \theta d\varphi \delta \varrho(\rho,z)Y^{*}_{LK}(\theta,\varphi)
\end{equation*}


D.H.Youngblood et al.,
PRC60(1999)014304

Prolately deformed

GMR in deformed nuclei
24Mg



Coupling between the GMR and GQR

Quadrupole excitations

KY, N.V.Giai, PRC78(2008)064316



ISGMR in the rare-earth nuclei

spherical

deformed

Coupling with GQR



SkM* 0.30 0.33

SLy4 0.30 0.33

SkP 0.28 0.30

GRs and matter properties
Exp.: D.H.Youngblood et al.,PRC69(2004)034315ISGMR
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http://maru.bonyari.jp/texclip/texclip.php?s=\begin{align*}
\textcolor[rgb]{1,1,0.6}{
\beta_{2}(\nu)
}
\end{align*}
http://maru.bonyari.jp/texclip/texclip.php?s=\begin{align*}
\textcolor[rgb]{1,1,0.6}{
\beta_{2}(\pi)
}
\end{align*}


Deformation in Zr isotopes
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Strong deformation in Zr isotopes around N=70

SkM*



Effects deformation and neutron excess on GMR



GMR in deformed drip-line nuclei
KY, PRC82(2010)034324

Excitation of neutrons 
Threshold strength



Effect of neutron excess

Solid (dotted) lines: Scaling model

S.Nishizaki, K.Andō, PTP73(1985)889

Concentration of the 
strengths in the low 
energy region

Mean energy:

http://maru.bonyari.jp/texclip/texclip.php?s=\begin{align*}
\bar{E}=\dfrac{m_{1}}{m_{0}}
\end{align*}


Summary
Collectivity of the pygmy resonance, and the condition for 

its emergence
Not yet known

Systematic investigation
Microscopic structure

Pygmy resonance in the deformed Mg isotopes
IV dipole + IS octupole + IS compression dipole

Giant monopole resonance

Deformation: coupling with the GQR
Neutron excess: enhancement of the low‐lying strength
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