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The mean free path of a neutrino due to scattering inside
neutron matter at temperature 7 1s proportional to the optical
potential. It can be expressed in the case of nondegenerate
neutrinos as [1]

1 G
MNK;,T) 32m3(%c).

dk(1+cos 0)SO(w.q.T)
+25(3—cos 0)SP(w,q.T)]. (1)

where G 1s the Fermi constant, g4 the axial coupling con-
stant, k; and k; are the initial and final neutrino momenta, ¢
is the transferred momentum k;—Kk;, w is the transferred
energy |k;|—|kq, and cos#=k;-k;. The functions
SO (w .q.I) represent the dynamical structure factors in the
spin symmetric (S=0) or spin antisymmetric (S=1) chan-
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FIG. 1. The scattering mean free path of a 5 MeV neutrino in
neutron matter at 5 MeV temperature, as a function of neutron
density, for various Skyrme force parametrizations.
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The mean free path of a neutrino due to scattering inside
neutron matter at temperature 7 1s proportional to the optical
potential. It can be expressed in the case of nondegenerate
neutrinos as [1]

] G
MNK;,T) 32m3(%c).

dk{(1+cos 6)SP(w.q.T)
+25(3—cos 0)SP(w,q.T)]. (1)

where G 1s the Fermi constant, g4 the axial coupling con-
stant, k; and k; are the initial and final neutrino momenta, q
is the transferred momentum K;—K;, o 1s the transferred
energy |k;|—|kq, and cos#=k;-k;. The functions
S(S)(w,q,T ) represent the dynamical structure factors in the
spin symmetric (S=0) or spin antisymmetric (S=1) chan-

Divergence in the S=1
static susceptibility

1+GN)e =0
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TABLE 1. Spin susceptibility ratio y/yr of neutron matter.
Our AFDMC results for the mteractions AU6™, AUR’, and Reid6
are compared with those obtained from Refs. [8.9] by using
Eq. (2). The statistical error 1s given in parentheses.

p/po Red [8]  Reido6 [Y] AUG6 AUS’ Reid6
(.73 (.45 (.53 0.40(1)

1225 0.42 (.50 0.37(1) 0.39(1) 0.36(1)
2.0 (.39 0.47 0.33(1)  0.35(1)

2D ().38 (.44 (0.30(1)

Ref. 9: /

Correlated basis function

A.D. Jackson, E. Krotscheck, D.E. Meltzer,

R.A. Smith
Nucl. Phys. A386, 125 (1992)

\ AFDMC

Auxiliary Field
Diffusion Monte Carlo
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Symmetric Nuclear Matter (SMN)
and Neutron Matter (nM)
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FIG. 4. Case (a) p., as a function of z [in units of MeV fm’(1
+ )] for different values of mg/m=0.6, 0.7, 0.8 (respectively,
dotted, solid, dashed). Case (b) p., as a function of relative varia-
tions of some empirical inputs; dotted line: variation of mg/m.
solid line: variation of K, dashed line: variation of €5 .
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there is a pcrit above which
Fi, G, ... <-(2L+1)

For a reasonable choice of
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—1,1=0,M M’ ~ 5 ki 3
Vp(;;g 1,I1=0,M ,M )(1}2) = &(M,M") {490 + 4g1 (k1 - k’g)} — 4h0kL22512(k12)

F ki=kp
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, 9
Vp(hS:I,Izo,]\fI,M )(1’ ) k1o

= (M, M") {4go + 41 (k1 - k) } + 4hoESm(km) -
i=kp

Bethe-Salpeter equation for the RPA propagator

Gah(1) = Gur(l)+Gup(l zv“‘”‘f (1,2)GRpA(2)2
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Vp(’;S'zl,Izo,AfI,}\J )(1’ %) k1o

= (M, M") {4go + 41 (k1 - k) } + 4h0E512(k12) -
pr— "F

Bethe-Salpeter equation for the RPA propagator

Grpa() = Grr(1)+Cur()O_ Vi ™) (1,2)GRpA(2))2
M
M (M &k (v
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I 9
Vp(,;9=1,1=0,1\-f,1\.f )(1’ ) kis

= 6(M,M") {4go + dgy (k1 - k2)} + 4hoESm(km) -
i—RE

Bethe-Salpeter equation for the RPA propagator

GO 1) = Gur(l)+ Gur(1) ZV(M M) (1,2)GHpA2))2

M M Ak
X%P)A(W:Q) = 4<G§R’P)A> = 4/ (273 rpa(k)

Dynamical susceptibility:
w—0
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Static spin susceptibility:
Use Vph in terms of Landau parameters
(GO,G‘I ,Ho), (G,O,G,'I ,H,O), (G(H)O,G (n) 1,H (n) O)

.. k2,
v=h=OMAMO g 9y = §(M, M) {4go+4g1(k1-kg)}+4ho 5 2 G19(k12)
F ki=kp

Bethe-Salpeter equation for the RPA propagator

Grpa() = Grr(1)+Cur()O_ Vi ™) (1,2)GRpA(2))2
M

M (M ck _(m
ngpzq(%Q):‘l RP)A _4/(27r gzP)A

Dynamical susceptibility: Proportional to the inverse
w—0 energy weigthed sum rule
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Static spin susceptibility:
Use Vph in terms of Landau parameters
(GO,G‘I ,Ho), (G,O,G,'I ,H,O), (G(H)O,G (n) 1,H (n) 0)

, 2
Vp(,;s*=1,1=0,1\--1,1\.f )(1’ %) k{o

= (M, M") {4go + 41 (k1 - k) } + 4ho- 3 S12 (k1) -
F =kp

Bethe-Salpeter equation for the RPA propagator

Grpa() = Grr(1)+Cur()O_ Vi ™) (1,2)GRpA(2))2
M

M M 3k _(um
X%PQ(W:Q) (RP)A =4 / gi’P)A
(273
Dynamical susceptibility: Proportional to the inverse
w—0 energy weigthed sum rule

Static susceptibility:
w—0, g—0
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Static spin susceptibility:
Use Vph in terms of Landau parameters
(GO,G‘I ,Ho), (G,O,G,'I ,H,O), (G(H)O,G (n) 1,H (n) 0)

1 (S=1I=0,M.M’)

- K
oh (1,2) = 8(M,M"){4go + 4g (k1 - k2) } + 4ho

9
2 2 S10(k12)
F ki=kp

Bethe-Salpeter equation for the RPA propagator

M (1) = Gur)+Cur()(3 VM) (1,2)685) ),
M’

M M dk _(m
Xfipa(:0) =4GR = 4 [ G5GRLH)
Dynamical susceptibility: Proportional to the inverse
w—0 energy weigthed sum rule
Static susceptibility: XHF |Staue
= 14+ G
(D_’O’ q_’o XRPA Ino tensor

eves 31 de mayo de 2012



Bethe-Salpeter equation for the RPA propagator

Gapa(1) = GHF(1)+4(90—2h0)GHF( (G,
+4(gy — 2hg) T ZYI# )Grr(1)(Y1,,G9,)

+16mhe Y {Yl,n.,am,ﬂ.p<1>GHF(1><G%‘;€2> — Vi (D)Gur()(Yiar Gyp))
M’

— Y10 (1)Grr (1)(Y5y Grpa) + GHF(l)<Y1TA-IY1,1\-I’GEFJI\;;)1>}
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Bethe-Salpeter equation for the RPA propagator
Gap(1) = Gur(l)+ (00 - 2ho)Grr(1)(Gp,)
+4(gy — 2hg) T ZYI# )G rr(1)(Y1,.GRpy)

+167mho ) {Yl,z\-!(l)yl,f\-f’(I)GHF(1)<GS£3)4> — Vi ()Grr(1) (Y1 GRp))
M’

e (M . M
— Yir (D)GCrr()(Y7y GRp)) + GHF(l)<Y1,A.IY1,1\"I’G£?P/)1>}

Coupling between the quantities

<G(RP)A> , <Y130G§2Pf)1> , S(M) =4 (Y{'yYium 'GSRP)Q
M
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Bethe-Salpeter equation for the RPA propagator
Ghpa(l) = GHF(1)+4(90—2h0)GHF( 1)(GRpa)
+4(gy — 2hg) T ZYI# )G rr(1)(Y1,.GRpy)

+167ho Y {Yl,ﬂmm,w<1>GHF<1><G%‘;€2> = Yin(1)Gur(1) Vi Crps)
M’

— Y10 (1)Grr (1)(Y5y Grpa) + GHF(I)(YITMYI,M’Ggﬁ;)Q}

Coupling between the quantities

M M’ . M’
(G%Pw ; <Y1,QG%P/)1> ; S(M):4WZ<Y1,A-IY1J\'"1’G$2P/)1>

M’
Static susceptibility:
In the integrals involving
GHr, take the limit
w—0, g—0
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Bethe-Salpeter equation for the RPA propagator
GUpa(1) = Gur(1) 400 ~ 2h0)Grer (1 1)(Gpa)
(M)

+4(g; — Qho ZYIM )Gur(1)(Y1,,GRrpa)

+16mho 3 {Yl,ﬂ.fam,w<1>GHF<1><G$$;€A> ~ Y (1)Gur(1)(YimCipa)
M’

- Yl,n.-f'(l)GHF(1)(Y1TA.»1G(5?}IJ/);> + GHF(l)(YﬁMYI,M’G(sz\QQ}

Coupling between the quantities

M M’ N
(ngpla) ) (Yl,angpf)x) , S(M)=4WZ(Y1,MYI,A"I'G%€A>
M’
Static susceptibility: Cup) = _% L
In the integrals involving em
G, take the limit MGy
HF, dKe e limi <YlaY1,8Y1'7G’HF> — 0
w—0, g—0 . No ,
YivYimGur) = —=0(M,M’)
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Bethe-Salpeter equation for the RPA propagator

Grpa(1) = Gur(1)+4(g0 — 2h0)Grr(1)(GRpy)
47 . M
+4(91 — 2’10)? > Y71 Yl,#G%P)A)
L

. M/’ & T’
+167ho Y {Yl,ﬂ-:f(l)Yl,M’(I)GHF(1)<GSQP/)1> - M) (Y1m:Gp)
M’
_M)Wﬁz\ﬂ;gﬁ) +Gur(D)(Y{yY1,m ’Gg}f”f)1>}

Coupling between the quantities

M M. N M’
(G%Pw , (Y7, ! 1) > S(M)=d4dr Z(Yl,MYI,M'ngPA)
M’

Static _susceph@hty: | Cur)  — _% | No=2’“§"2‘*
In the integrals involving hem
G, take the limit WaGur) =
w—0, g—0 . No ,
YivYimGur) = —=0(M,M’)
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Static limit:

M
X(RP)A = XHF — (Go — Ho)x%ﬁ — HoS(M)
S(M) = xur — (Go+ Ho)xipy — HoS(M)
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Static limit:

M M
X%pl; = XHF — (GO — HO)X(RPL — H()S(J\ff)
S(M) = xur — (Go+ Ho)xiry — HoS(M)
(S=1,I=0)
XHF B B D
Inverse static M) lgatic = 14 Go—2(Ho)
susceptibility (S=1,I=1)
: . XHF |
In units of (M) . = 1+ G6 — 2 (I_I(,))2
the HF one XRPA =7
xur |70

1+ Gy -2 (H(gm)Q

(M) .
X RpA 'static
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Static limit:

M M
Xira = XuF —(Go— Ho)Xnpa — HoS(M)
S(M) = xur — (Go+ Ho)xnpa — HoS(M)
(§=1,1=0)
XHF B B 2
Inverse static X%ﬁ static = 1+ Go—2(Ho)
susceptibility (S=1,I=1)
. . XHF '
In units of (M) s = 14+Gp—2 (I'I(,))2
the HF one XRPA® a(;c_l |
=1ln 2
AR EICY
XRPA static

A new inequality:
1+Go-2(Ho)2 > 0O
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Static limit:

M M
X%pl; = XHF — (GO — HO)X(RPL — H()S(J\ff)
S(M) = xur — (Go+ Ho)xiry — HoS(M)
(S=1,I=0)
XHF B B D
Inverse static M) lgatic = 14 Go—2(Ho)
susceptibility (S=1,I=1)
: . XHF |
In units of (M) . = 1+ G6 — 2 (I_I(,))2
the HF one XRPA 5t )
xgr |V (n) (n)) 2
on | . = 1+6Gg —Q(Ho )
X RpA 'static

A new inequality:

14Go-2(Ho)2 > 0 = Pcri(tensor) < peri(no tensor)
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PHYSICAL REVIEW C 80. 024314 (2009) PHYSICAL REVIEW C 84, 059904 (2011)

Nuclear response for the Skyrme effective interaction with zero-range tensor terms

ﬂ'i'

N % s+ 12314 ) 2.6
D. Davesne,'*" M. Martini,">*" K. Bennaceur,"** and J. Meyer!**
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PHYSICAL REVIEW C 80. 024314 (2009) PHYSICAL REVIEW C 84, 059904 (2011)

Nuclear response for the Skyrme effective interaction with zero-range tensor terms

D. Davesne. M Martini,"***" K. Bennaceur,*** and J. Me\el
XHF 3 m*kf; 2 2(1.0.0) (] o |
(1.0,0) Lo Z(r" + 31,) 3772 _ Wl X0+ ;({e + 3¢,)
XRPA : 2

I 3 A m*k; : 3 N m”‘l\s
Channel —C[ X0 I -+ 3'({8 + J51,) XIT?' - 21\';7X2 == 5(’9 + 5i5) ,;N (XO — X”)

2 * 2 %
S=1 4| 2 m-w 5 yf m
Krd X3 — XoXs + 5 Xo —4° | =——) Xo
|=O k+ 61k

M=O ks [‘V“ J0) Aidand): 3,0)][1 i (m /\F)X(l ()O)]
+2Xo( )
]

]
+ |:W2(l'0) s ;(.re + 3ro):l

* 3 ‘ 0
q e (%F_)[ (1,0) S TG ’ro) X(].0.0,)]
~(1,0,0) (1.0) 5 % m*aw\ > m*k; . g* m*o\°>| 9 5
Wy, =W +q%(te—31,)+3 (fe + 3t5) — = ) ke + - — —(te + 31,)%,
q In 4 q 8
X“'O‘O) L %[TC’ T 3’0]2(12(,32 _ B’i)

L+ q2[ Wy + 2, + 3t,)](B — B3)
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PHYSICAL REVIEW C 80, 024314 (2009) PHYSICAL REVIEW C 84, 059904 (2011)
Nuclear response for the Skyrme effective interaction with zero-range tensor terms

0 * .00 3 ) 28
L.2" M. Martini,»>* K. Bennaceur,">* and J. Meyer!->*

N 3 m*k> 2 2(1.0.0) ]
(IHOFO) = [l +,_(’6’+3’0)( oF)] = Wl X0 + [ “O)——(fe+3fo)
e R DI~ 2
XRPA

D. Davesne,

I 3 A m*k; : 3 N m”‘l\s
Channel —C[ X0 I + ;(_Te + J51,) T — Zk‘l:“XZ -+ ;(Ie + 5i5) 2 CXO="X2)

— ] 2 m*o\?% vl
S 1 + [WQ(LO) e { P 3ro):l 1\4 {X” —=X0Xi T ( 7 ) Xo — q- ( S0 ) XO}
I=O 7 ]\;_ 671"‘]\.[:'

M=0 2y (m"‘a))2 [W, Sl 3t.)|[1 + (5F AF)X“ OO)]

Susceptibility:

m*k3 (1,0) 1.007
T 1= (FE) Wy 7+ e+ 31) — X00] w—0
~ (1.0,0) (1.0) 5 % m*w\ > m*k; . g* m*o\*| 9 :
W] —_— W] | + q-(_’e o J1.0) + 3 (_’e + 3ro,) - 2 k;* + SE & _(re + 3’0)bv
q 3m- 4 q 8
X“'O‘O) - %[Tt’ % 3’0]2(12(,32 _ ﬁ’n)

1+ g2 [Wy"” + 1@t + 3t,)] (B2 — B3)
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PHYSICAL REVIEW C 80, 024314 (2009) PHYSICAL REVIEW C 84, 059904 (2011)

Nuclear response for the Skyrme effective interaction with zero-range tensor terms

2% e ]34 g, IS
D. Davesne,"*" M. Martini,">*! K. Bennaceur,"** and J. Meyer'-**

)
XHF 3 m*k3 N\ 1,00 I
—10.0) = [1"‘3(’6"‘3’0)( %TQF)] - W, XO+[ “0’—;(re+3r0)
XRPA - 2

{ [1 2 3“ + 3 )("’*k;)] 2k x> + (r + 3t )(m*l\‘ )( )}
q X0 e T Jlp 3 — &KkpX2 T FUe T Il A0 A2
Channel 12 z 2 "
— | 2 3 ) i
S=1 & [wg“” e (T 3ro)] ki{)@ — XoX4 qz( n: )XO}
I=O 5 671“/\’1:
M=0 Susceptibility:
w—0

~ (1.0,0) L0 2 x m*k; - 9 5
W] — W 6] (’€_~’ro)+ e ( 37T2 kF"'T N g(te+3ro) ’

jueves 31 de mayo de 2012



PHYSICAL REVIEW C 80, 024314 (2009) PHYSICAL REVIEW C 84, 059904 (2011)
Nuclear response for the Skyrme effective interaction with zero-range tensor terms

D. Davesne. M Martini.!*>*" K. Bennaceur,>* and J. Meve1

3 m*k3 . ~ (1,09 ]
AHE [l + (e + 3ro)( . QF)] - W, [ = S+ 3ro)]
ARPA o7 =
| 3 m*k3 3 m”‘l\s
{ l + —(fe -+ ’ro) = F - 7 —(Ie -+ ’ro r )}
Channel |2 ~

S=1 -I—|:W“O)——(f +%r) ]\4
|=O ()7[ I\p

M=0 Susceptibility:
w—0

~ (1.0,0) m*k> . g* 9 5
W] — W](I.O') -+ qz(re’ e 3’0) -1 = ( 2F) {k; -1 T o } g(,re -+ 3’0)‘;.

3

The Xo,2,4(w=0,q)
are known functions
of k=q/2kF
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Dynamical susceptibility

XHF (I=0,M=%1)
(XRPA >

14+ Go—2(Ho)? + (Go +61- 3 (HO)Q) 1+ (k)]

3
+WIOM=EDR £ (k) + S HG f1(K)

—I-i(—G1 + Ho) { fo(k) + Hofs(k)} + 41_8 [~G1 + Hol” fa(k)

(1=0,M=0)
(XHF) _ 1+G0—2(H0)2-I-(GO‘|‘GI—3(H0)2) =1+ f(k)]
XRPA

W UI=0M=0)32 ¢ oy
+E(G1 + 2Ho) {—f2(k) + 2Ho f3(k)} + 4_18 [G1 + 2Hol” fa(k)

f(k) = %{1+%(1—k2)ln:ti}
A = [1-38 = A= KPr0)| £(8)

—24+2(1 - k%) f(k)

(k)
fa(k)
f3(k)

(k)

k —1+4 (14 3k%) f(k)
filk) = 3-2(1+ RS (K) - (1 - KP2FK)

k=q/2KkF

jueves 31 de mayo de 2012



Dynamical susceptibility

XHF (I=0,M=%1)
<XRPA )

1+ Go—2(Ho)* + (G’o + G — % (HO)Q) [—1+ f(k)]

3
+WIOM=EDR £ (k) + S HG f1(K)

+%(—G1 + Ho) { fo(k) + Hofs(k)} + 41_8 [~G1 + Hol” fa(k)

(I=0,M=0)
(XHF> — 1-|-G0—2(H0)2+(Go+G1—3(H0)2) [—l-l-f(k)]
XRPA

L I=0M=0)k2 £ 1y
+i(G1 +2Ho) {—fa(k) + 2Ho f3(k)} + 4_18 (G1 + 2Ho]” fa(k)

f(k) = %{1+2ik(1 —kQ)ln:ii}

A = [1-38 = A= KPr0)| £(8)

fa(k) = —2+2(1—k*)f(k)

fa(k) = —1+(1+3K*)f(k)

fak) = 3—-2(1+ ?kﬁ) k) — (1 —E*%f%(k)

k=q/2kF f(0)=1 £(0)=0
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Dynamical susceptibility

XHF (I=0,M=%1)
(XRPA >

1+ Go—2(Ho)* + (Go + G1 — % (HO)Q) [—1+ f(k)]

3
+WUEOM=E0R2 £ (k) + S HG f1 (k)

+i(—G1 + Ho) { fo(k) + Hofs(k)} + 41_8 [~G1 + Hol” fa(k)

(1=0,M=0)
(XHF) _ 1-|-G0—2(H0)2+(G0+Gl—3(H0)2) =1+ f(k)]
XRPA

W UI=0M=0)32 ¢ oy
—i—i(Gl + 2Ho) {—f2(k) + 2Ho f3(k)} + 4_18 [G1 + 2Hol” fa(k)

f(k) = %{1+2ik(1—k2)ln:ti}

A = [1-20 - -] 10 Static susceptibility

falk) = —2+2(1-K)f (k) \

falk) = —1+(1+3k2)f(k) ( — 5 — 1+ Gy — 2[Hy)?
falk) = 321+ K1) - (1-R22E)  |\XRPA / static

k=q/2kr f(0)=1 fi(0)=0
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Plus the equivalent with
G’o, H’o (spin-isospin)
and Gng, H" (neutron S=1)

1+Gyg>0

1 GQ—Q(H())2>O

1 —|—G0/2 T 1/2\/(G0)2 —|—8(H0)2 > ()
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1+ Go >0 (black)

1 GQ—Q(H())2>O

(red)

Plus the equivalent with
G’o, H’o (spin-isospin)
and Gng, H" (neutron S=1)

1 —I—G0/2 T 1/2\/(G0)2 —I—8(H0)2 > ()

SNM: S=1, 1=0 SNM: S=1, I=1

2 I — pl —]

SIII

SNM: S=1, T=0

SNM: S=1, T=1

\ [

op b I I I I | I I

SGII

|

| | | | | | | | | | | |
-1
02 03 04 05 06 02 03 04 05 06 02 03 04 05 06

Density (fm-3)

| | | | | | | | | |
- -1
02 03 04 05 06 02 03 04 05 06 02 03 04 05 06
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1+Gyg>0

(black)

14+Go—2(Hp)> >0 (red)

1+ G0/2 T 1/2\/(G0)2 + & (H0)2 > ()
SNM: S=1, I=0 SNM: S=1, I=1 nM: S=1 SNM: S=1, I=0 SNM:. S:.l,lz.l . nM; S.:1 |
¥ | SLys | 1, 1 T | 1,

-1
02 03 04 05 06 02 03 04 05 06 02 03 04 05 06

1
02 03 04 05 06 02 03 04 05 06 02 03 04 05 06

Density (fm-3)

......
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14+ Gy —2(Hp)* =0
1+ Go >0 (black) ==

L+ Go/2 — 1/21/(Go)? + 8 (Hy)* =0

1+Go—2(Ho)" >0 (red) — .
Same critical density

1 —|—G0/2 T 1/2\/(G0)2 —|—8(H0)2 > ()

SNM: S=1,I=0  SNM: S=1, I=1 nM: S=1 SNM: S=1,I=0  SNM: S=1, I=1
L A N L L L L N LI = v e L s L L I L L B B B

¥ | SLys | 1, 1 T

_____________ — 0
] T I N (NI NI I 1 \ N L P e b ING L Ty ) PO T IR TR VIR I N NI I S T \ T I
02 03 04 05 06 02 03 04 05 06 02 03 04 05 06 02 03 04 05 06 02 03 04 05 06 02 03 04 05 06

Density (fm-3)
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Li-Gang Cao, G. CO|6, H. Sagawa 0 G, G| H, H; Instability P Instability Pe
(with tensor terms) (without tensor terms)
SLy5 1.121 -0.139 0.253 1.041 -0.113 —-0435 (21) 0.214 (22) 0.334
SGII 0.006 0498 0613 0433 —-0.109 —-0.544 (19),(17),(21) 0.230,0.410,0.252 (22),(24) 0.442,0.804
SHI 0.061 0.387 0.527 0.527 -0.103 —-0.517 (19), (21) 0.278, 0.246 (24) 0.472
SKXTA -0.780 0462 0207 0.574 0.395 —0.116 (14),(17),(21) 0.130,0.152,0.368 (22),(24) 0.194,0.390
SKXTB —0.690 0480 0.231 0.551 —-0.018 —0.524 (19),(17),(21) 0.234,0.210,0.228 (22),(24) 0.210,0.402
T11 1.032 -0.113 0327 1.018 —-0.260 —0.204 (21) 0.296 (24) 0.342
T12 1.043 -0.114 0.321 1.017 -=0.161 —0.106 (21) 0.328 (24) 0.342
T13 1.070 —-0.120 0.297 1.024 -0.059 -0.010 (21) 0.340 (24) 0.340
T4 1.072 —-0.119 0.297 1.022 0.038 0.087 (21) 0.330 (24) 0.340
T15 0.421 0.097 0941 0.807 0.006 0.228 (18), (21) 0.586, 0.360 (24) 0.460
T16 0.404 0.094 0957 0.810 0.101 0.325 (18), (21) 0.222, 0.304 (24) 0.458
T21 0.771 —-0.041 0582 0946 —-0.214 —-0.287 (21) 0.284 (24) 0.374
T22 0.855 —-0.066 0502 0971 —-0.100 -0.194 (21) 0.316 (24) 0.362
T23 0.764 —-0.034 0596 0938 —0.022 —-0.090 (21) 0.366 (24) 0.378
T24 0.746 —-0.026 0.616 0.930 0.071 0.009 (21) 0.382 (24) 0.384
T25 0.891 —-0.072 0480 0974 0.195 0.096 (14), (21) 0.596, 0.348 (24) 0.362
T26 0915 —-0.074 0463 00975 0.295 0.192 (14), (21) 0.214,0.316 (24) 0.362
T31 0.662 —-0.018 0.693 0923 —-0.138 —0.379 (21) 0.252 (24) 0.386
T32 0.727 —-0.038 0.626 0943 —-0.028 —0.286 (21) 0.284 (24) 0.376
T33 0.628 —0.004 0.728 0.909 0.049 —0.182 (21) 0.342 (24) 0.394
T34 0.465 0.052 0.889 0.853 0.115 -0.073 (21) 0.416 (24) 0.426
T35 0.552 0.025 0.815 0.878 0.225 0.019 (14), (21) 0.624,0.412 (24) 0414
T36 0.715 —-0.023 0.653 0.926 0.354 0.106 (14), (21) 0.170, 0.366 (24) 0.386
T4l 0.137 0.133 1.199 0.775 —-0.142 —-0.449 (19),(17),(21) 0.572,0.600,0.250 (22),(24) 0.712,0.482
T42 0.107 0.145 1.232 0.762 —-0.050 —-0.348 (17), (21) 0.654, 0.302 (22),(24) 0.668, 0.494
T43 0.129 0.142 1216 0.765 0.050 —-0.251 (17),(21) 0.688, 0.362 (22),(24) 0.704, 0.392
T44 0.399 0.059 0958 0.845 0.198 —0.169 (17).(21) 0.872,0.378 (24) 0.434
T45 0.302 0.095 1.054 0.809 0.277 —=0.064 (14),(17),(21) 0.410,0.554, 0.446 (24) 0.458
T46 0.468 0.042 0901 0.861 0.402 0.022  (14),(17),(21) 0.152,0.452, 0.420 (24) 0.424
T51 0.145 0.118 1.196 0.789 —0.043 —0.549 (19),(17),(21) 0.316,0.710,0.210 (22).(24) 0.724,0472
T52 -0.250 0.253 1.591 0653 —0.024 —0425 (19),(17),(21) 0.578,0.362,0.286 (22),(24) 0.362,0.608
T53 0.451 0.028 0904 0.877 0.209 —-0.370 (17),(21) 0.928, 0.264 (24) 0412
T54 0.101 0.146 1.251 0.759 0.238 —0.249 (17),(21) 0.456, 0.364 (22).(24) 0.670,0.498
TS5 0.036 0.167 1.315 0.738 0.323 —0.148 (14),(17),(21) 0.330,0.342,0.450 (22),(24) 0.588,0.516
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T62 —0.096 0.194 1429 0.714 0.107 —=0.536 (19),(17),(21) 0.312,0.430,0.224 (22),(24) 0.460,0.536
T63 —0.325 0.271 1.663 0.636 0.158 —0.421 (19),(17),(21) 0.574,0.296,0.294 (22),(24) 0.326,0.630
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T66 0.032 0.164 1.325 0.741 0.515 —0.148 (14),(17),(21) 0.116,0.228, 0.450 (24) 0.336
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Higher L = finite-range interactions

Static susceptibility including up to L=2 parameters
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Skyrme: only Go, G1, Ho parameters

Higher L = finite-range interactions

Static susceptibility including up to L=2 parameters

viEMM) = g5, M ZQ(Q)PL ky - o) +4zh(“)PL(A1 k2)S12(ki2)
L=0 L=0

jueves 31 de mayo de 2012



Skyrme: only Go, G1, Ho parameters

Higher L = finite-range interactions

Static susceptibility including up to L=2 parameters
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Skyrme: only Go, G1, Ho parameters

Higher L = finite-range interactions

Static susceptibility including up to L=2 parameters

vieMM) = g5, M Zg(“)PL ky - o) +4Zh(Q)PL(k1 k2)S12(ki2)
L=0 L=0

M M,M’ M’
GO 1) = Gur(l)+Gur()( VM) (1,2)650)(2))2
M’

xHF(0)
XrpPA(0)

= 1+ Gy

—2HZ + $HoH1 — s HoHy — gH? + + H1Hy — = H3
1+ 3Ga — 15H1 + 2H>

jueves 31 de mayo de 2012



Skyrme: only Go, G1, Ho parameters

Higher L = finite-range interactions

Static susceptibility including up to L=2 parameters
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Finite-range interactions
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H. Nakada
Finite-range Interactions Hartree-Fock approach to nuclear
matter and finite nuclei with M3Y-

type nucleon-nucleon interaction
Phys. Rev. C 68, 014316 (2003)

jueves 31 de mayo de 2012



o H. Nakada
Flnlte-range in’[e ractions Hartree-Fock approach to nuclear

matter and finite nuclei with M3Y-
type nucleon-nucleon interaction
Phys. Rev. C 68, 014316 (2003)

C SE TE SO
9= (1PPe+1PPr+157Pgo
n

+1OPro)fi0 (1), e

LS ISE 1SO LS), ..
0(12 )=2 (f; )PTE+I£: )PTO)fo (r12)Lia-(s;+5,).
n

: TNE TNO R
v(T0= 2, (1P P+ 1™ Pro) (1 15)17,512 -
n

PO P2
+DD 0 1320

v =1PD)(14+xPDP [ p(r;)]*8(r},). (INE) 1006 -131.52
300 -3.708

(TNO) 944 9998
15.6  1.872

jueves 31 de mayo de 2012



Preliminary results
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Neutron Matter
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Skyrme

- Instabilities in the (1,0) or (1,1) channels

- Zero-range tensor terms lower the critical
density to pcri= 2 - 2.5 po
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w |INnstabilities in the 5D space tixi, taxo, 13,X3, te, 1o

Finite range interactions

Landau parameters (L=0, 1, 2) from

Nakada’s interaction (preliminary results)

- No instabilities in the (1,0) or (1,1) channels with
or without tensor terms

- Neutron susceptibility in qualitative agreement
with CBF or DMC calculations
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