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toWlrc 2 bormpiBd theory,

T e !
foward ab initio <= static kernel V. dynamic kernel => toward more complex configurations

T ko ok ko ko ks kg kT | ks ks
5 R| - X IR+ ool R
kg ~ K kg ky kz‘ ks Ky kg ks K
_ [ Subtraction ]
Dyson_—Bethe—Salpeter R(CO) - RO(CO) + RO(CO) [ V+¢(w) '¢(O) ] R(w) : [V.Tselyaev 2013]
Equation: ' <
e SRR T e G o | [or efective

NFT is reproduced eyond QRPA. interactions V

as the leading 2 2 i%i 2 2 2 2’ [P. I?/ng,

. b = ; " v + tljv A.Afanasjev,
approximation 21,2'1° SK:J v ‘:22 % .
G. Colo et al.] 7 T T T < 7 y \ et al: CEDF] )
2 , 2 2 v 2’ 2 2’ 2 2’
Extended NFT: (n+1) _ ) m , ) ml <,
closed cycle B = A ? A ’ Al ! A rS
1 v 1 1 1 1 - \/\/\/\P“; 1 1
(3) (2)
Generalized approach for the correlated *s ;q; ’
propagators . . T o

—e— W 2q+2phonon
S configurations
n-th order: E.L. PRC 91, 034332 (2015) § fi ifj}“_% :o:i? + in the qPVC
-2 - *ﬁ% expansion: after two
Ab-initio formulation % % j&w @ = iterations
@) implementation; 2q+2phonon correlations: + + + + Included in all orders

E.L., P. Schuck, PRC 100, 064320 (2019) T, S R (non-perturbatively)




Toward'speétroscopic accuracy: CO‘rre‘l;aie@‘;?pfihbe-y—ohd the leadi
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Fragmentation mechanism:

Giant dipole resonance in Ca: overlapping resonances

ordered by configuration complexity 250 T ———— L '
I R(Q)RPA: 2q 48
2q (oh) —_— Ca --- R(Q)TBA: 2q+p§10non Ca
q (ph): 200F EMEI i | — EOM/R(Q)TBA’: 2q+2phonon EME! -
[REOM?] — 'II'. oo Exp: NNDC
2q+phonon (2p2h): 150k H b
2 — N i }
[REOM] E+ 2 L A~04Mev i A
o nn T ~6-7 MeV i
2q+2phonon (3p3h): ’ f‘j% ’ 100 | ng L l
[REOMS3] v |
In principle exact spectral expansion 50 '
PEIPS PLsPYy N
R M e -
12,12/(W) Zw—w,,+i5 W+ w, — 10 %
v>0 .
2

oy,e1 RQRPA (2q)
oy, ;1 REOM? (2q+1phonon)

— Oyy,e1 from NRF experiment
—— 0,z REOM? (2q+2phonon)
T '

100 o, from (y,n) experimen . .
o ORI 64Nj: M. Miischer et al.,
80 - " i
B N PRC109, 044318 (2024)
E 60 bootam
°© [ limi
40 lf‘ll%l?leerlr%nFte()Iqﬁgf'iment B 2~ 0, 16
[ Sys. uncertainty
20 | .
0 e’ . 1 I 1
7000 9000 11000 13000 15000 17000 .
. | . energy [keV] . . New capability:
20 (b) upper limit oy £; 4 40 (o) A=50keV 1
from NRF experiment T
sys. uncertainty ol | Description of
o deformed systems
© - 50keV steps 1 in spherical bases;
i correlations “generate”
_ non-trivial geometry
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Data: O. Wieland et al., Phys. Rev. C 98, 064313 (2018)



sResolving :f’/on-"g-

Srmeiic!

_‘;_,L

‘éii%?f‘Strub‘tw_e--ﬁeizzles

Giant and soft resonances in heavy nuclei

0 T T T
[mb]} _. - Exp
e (=B ]
@ — REOM’|
| [
600 E
(a) |
- 120 il
400 Sn
EME1
200
0 R G
5 10 15 20 10 -5 0 5 10
E [MeV] r [fm]

-2 Accurate computation of nuclear excited states in a
wide energy range, including giant resonances, is
pushed to heavy systems.

-2 The recently developed ab initio relativistic equation of
motion method (REOMr) with non-perturbative
dynamical kernels enables a hierarchy of growing-
complexity (n) approximations to the nuclear response
organized by the qPVC power counting based on
emergent collectivity.

-2 We demonstrated that this power counting remains
valid in heavy systems and provides a firm uncertainty
quantification of the many-body theory.

-2 A significantly improved description is achieved for the
Sn-Sm mass region for giant resonances and soft
modes.

J. Novak, M. Hlatshwayo, E.L., arXiv:2405.02255
Exp. Data: S. Bassauer, PRC102, 034327 (2020)

Giant monopole resonance |
and nuclear compressibility E i
i 101
é L
A universal description of the monopole “o 5t
response across the nuclear chart is achieved. 5 »
It is found that nuclear “softness” increases: Emave e
-& with the neutron number — 6L 120 e
-2 with superfluidity manifested via large > Sn
quadrupole collectivity E i
-» with correlations beyond QRPA (q)PVC "é
Stiffer EOS can be used for nuclear matter s
computation 5%
E. L., PRC 107, L041302 (2023) 05 0 15 -~ 20 25
E [MeV]

GSF (MeV™)

GSF (MeV™)

Giant and pygmy dipole
resonances in Sn isotopes
[+ Oslo data - (a)
10® |+ Bassauer et al., 2020 N
E 1 MI,Bassauer et al., 2020 \
C .. - IVGDR (GLO)
F o - -7 [ILIElPeak I (Gauss)
107 & 7 e C 77 El Peak 2(Gauss)
= /".’ R — - M1 (Lorentzian)
F ° R —— Total fit
L ( S H%h\' Upbend
107 = A i'ﬂl'w ﬁf\ 120g
= .’; N
C. ! - 1 l’nl 1 l.x.‘le\J PRI S |
0 2 4 6 8 10 12 14 16 18
T T T T T T T T T
107 E
F .~ —RQTBA (A)
L N7\ -~ IVGDR (GLO)
107 ¥ % | | —-IVGDR (Gauss)
E o Vo T~ El peak 1 (Gauss)
F \| “\ T~ El peak 2 (Gauss)
i ! Total fit
10° B
E— |
" PR J P ‘l P | PRI S |

EY (MeV)

-& qPVC correlations of RQTBA (REOM?2) are

necessary to reproduce the two-component
structure of the low-energy dipole strength: (a),

(b).

-® Only the lower component is associated with the

pygmy dipole resonance (PDR) and neutron skin.

-® PDR is linked to the transitions from (to) the

ground state; the upper structure is formed by
transitions between excited states: (d) vs (c).
M. Markova, P. Von Neumann-Cosel,
E. Litvinova, Phys. Lett. B860, 139216 (2025)
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B Sn isotopes:
Sqp [MeV]

T=0 A =200 keV (T, ,[s])
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pn-RQTBA é ;)‘ | GT pn-RTBA with Gsczzg
[REOM?] o 2 S GT+VSM pn-RTBA n0 GSCpyg - - - - -
5
C. Robin, E.L., EPJA %
52, 205 (2016) N

E. L., C. Robin, 0.3

H. Wibowo, PLB 800,
135134 (2020)

Sar+(E) (Mev™)

C. Robin, E.L., Phys.
Rev. Lett. 123, 202501

(2019)
Complex GSC

;1 8 1I2 1I6 2|0 2I4 28 32 36
Excitation energy E (MeV)

No fits, no artificial quenching,

no adjustable proton-neutron pairing

added
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49Ti(d,p)°°Ti experiment: that 1+ states with larger neutron
(1f7/2)-1-(1f5/2)*1 spectroscopic factors S do not correspond
to the ones with the largest B(M1) strengths. Theory is in tension

6000 8000 10000 12000

Excitation energy [keV]

Complex GSC
B. Kelly, M. Spieker et al., PRL 136, 082502 (2026) to be included



Finite-temperature response with tHe Q_hdfﬁh()ndﬁi [Réb/\‘/ﬁ] dynamic

Rigqo(t—1t") =

& —

—i(T (Y102) () (P2r b1/ ) (') —

—i(T (Y1b2) () (W2 h1 ) ()1

_ ; QO —FE, —uN
non-superfluid <.>=<0.]0> = <..>p= Zexp( 0 & ) <nl..|
n
averages S thermal averages
Method: EOM
for Matsubara
Green'’s functions Raa2s(w, T) = Rigos(w, T) +

E.L., H. Wibowo,
PRL 121, 082501 (2018)
H. Wibowo, E.L.,
PRC 100, 024307 (2019)

(5@1/4!32!31 (w, T)

+ Z R12I,21’ (w

172734/

= (131/4."2/3/ (w’ T)

T)[Virg 2r3/(T) + 6®1rar 230 (w, T)| Rarg ara(w, T)

— iy 23(0,7)

>0 Leading-order 1p1h+phonon dynamical kernel: T=0:
(ph) 1 1 3
iy 23( 1) = g (T) Lt T 013 ZW GQ/YM 64 X - N (D(Ph,}')h) _
BARE gty Eﬁ“ 1 14,23 (w) = E X
(N(n,uQu) + nﬁ(T))( (c6 nuﬂm = (T)) n 2 6 4 . H
() = 51 ‘+' 56 T]’uQ 1 |: 752754
;:‘i‘_’\:z X (513 +
+524ZVM157M35 1 5 - 26:('0_51 ‘|‘56_Qp
N (1,9 7)( 0,7 7)) 7 —— Z el
2
x ( (nﬂ lt) + nQ( ) n(€2 T ey ) ( ) . 4 +524 25 _
w — €5 + €2 — Nully _55+52_Qu
um Np* 1 3
— V13V 24 X ) 7 ’Y
 (N0y) + 12(T)) (nle2 = 12, T) = (7)) _«_“HZ - 13754 5
w—e3+ea — N8, W—€E3t+€E2— o
M px [
— V51 Va2 X 1 : V31 Va2

X (N(nHQ/L) + n4(T)) (n(64 - n[LQ[L; T)
w—€1+¢€4— U;LQ;L

(T))}

)

w—€1+€4—Q“
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Theory is formulated in the HFB basis keeping 4x4 block matrix structure

Correlated 2q-propagator S. Bhattacharjee, E.L., arXiv:2412.20751,
with Matsubara frequencies to appear in PRC (2026)

A A

Rp,p,’uu’ (wn) - Rgp vy’ (wn) +

Z'Lf[ld'] Z'Lf[ko‘]*

Ik
+ E RMM »77 )’C'y'y’é'd’ (wn)R66IVV (wn) RLM] — Z Z opi
1SS! W — oWfgq
77 &6 fi o==x
Uncorrelated 2q-propagator Complex GSC: a source of “natural” quenching

at both T=0 and T>0

(@) (b) (©) (d) (e)
2"

ﬁgu’w' (wn) - [wn - zA33Euu’]_1 Auu’W’

The norm matrix

A

Nyu v = m
[AILIL’,AVV’] [A /,Auu’] [ e V ] [AV'PL’ UV’] o @ @
( Al Al| (Al 4w 14, j ] [4l,.Co] > %¥
CIJ«/J' ’Al/u’- [C s AUV’] [Cﬂﬂ 3 /] [CIJ'PL ,ny ] [11] ( )
CT e ,,,,, [CT 1y Auur] [CT Ol [CT ,,Cou] ’Czu'ufff D (wy) = Z Pi. Di.. (1 _ 6—(wn+wm)/T)
yédnm
_E;/T " N .
. S e Bi/T e

The complete superfluid dynamical
qPVC kernel

Wi + Wp + W

[D @Sy + TGV (VT " + Vi F(°2>"*)]



 beta decafﬁv fstel'/ar en\’/ronments (T>

Gamow-Teller GT- response of 78Ni and 132Sn

1g(S [1/MeV]) S [1/MeV]
3L L L DL BRI S S S SO S — T 25
E_FT—RTBA T=0 _ ---- FT-RRPA 10 3 .
P | e T g 1 B : = e
f GTR — T=1Mev [ OTR ' ] 2 B FT-RTBA;GT
2L 78, . i ] . — 3 - ; b
L 1" Thermal unblocking = 1 - T
of {10 mechanism: e 3634
1, similar but with 0.01F 2049
of i proton-neutron pairs i II
—— =0 0.001 -
4f FT-RTBA b ] .
[a=20kev ‘ Beta decay in r-process 1000 Ig(pYe) = 7
Zi_izTR atT>0 :1(1)2? ga=127
(C)Sn E. L., C. Robin, H. Wibowo, «
of PLB 800, 135134 (2020) 2 ss
0.01f II
2F By 0.001L
-15 10 -
E [MeV] E [MeV] T [MeV]
GT+ response around 78Ni Electron capture rates around 78Ni
- —TTY — Interplay qf superfluidity i . —_— L
Zn pnRTBA — FT-pnR(Q)TBA and collective effects q- —<— I e
Fr=0 in core-collapse supernovae: R ogiphonon E ::35—7
o} RIS " | ey =1
— o001} i et ik \ kil ikl Mt = Amplifies the EC rates and, consequently, Parametrization (LMP) [ 80, ]
> AN W00 v Rt S ¢ q )Z 7 -
g 0001 = 101(4{} o i ——— -+ Reduces the electron-to-baryon ratio, 10000 S R .
= 1. (] . L
~ o1f 1 leading to lower pressure 100 ——— .
: . . —_ L ov
~ "o 1 = Promotes the gravitational collapse EPE .——\//‘
5 %% s ' - .1+ Increases the neutrino flux and effective ~ < oo ! .
& orf T OMe cooling 0.0001 F Ni #
i | -= Allows heavy nuclei to survive the collapse 005 1 152 | 005 1 15 2
0.00% T [MeV] ' T [MeV]
01 E.L., C. Robin, PRC 103, 024326 (2021) )
0.01 7
o001 Ongoing: systematic calculations of EC rates R

¥

Beta decay half-lives in a stellar environment

T [MeV]
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biring corrblationts:!

¢ In the DFTs: pairing densities are the superfluid part of the mean field,
and both are ill defined

¢ Ab initio: no quantitatively reasonable calculations

CDiJoo(e strengtﬁ n Sn isowpes
® The spectra are extreme[y

s ;s ; 120
sensitive to the pairing e L Sn
- F Bassauer et al., 2020
interaction, }oam’cufar[y at 3wk
1 2 S RQRPA(A.2) N
[ow eneryies Yt
-~ RQRPA (A;)

--- RQTBA (A,) (a)

i [ ] B

O @gf%rent ﬁtting }oroww['s
lead to di;ﬁerent spectm[

strengtﬁ distributions

GSF (MeV?)

M. Markova, P. Von Neumann-Cosel,
E. L., Phys. Lett. B860, 139216 (2025)
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_ Exact “ab initio” theory;f@f {He;twafg@ﬂ(@ionﬂcgoc(c{[;lt{ﬁ function

with an unspecified NN interaction: pp-channel

: : il _ Bare
H = i P1(—iy -V + M)1292 + 1 Zé ¢1¢2}{123g§¢4¢3 +...=T+ V@ +_ .. (Relativistic)
.

1234 Hamiltonian
Patrticle-particle correlator ’ . - = / Superfluidity
two-time pair in-medium G12,1’2’ (t —1 ) = _Z<T(¢1 ¢2) (t) ('QDZ’ ¢1’) (t )> and pair transfer
propagator
EOM: Bethe-Salpeter-(Dyson) Eq. (**) Irreducible kernel (exact): in-medium “pairing interaction”

G(w) = G°(w) + G%(W)K (w)G(w) Kit—t)=KO9¢t—t)+ K"t —t)

Instantaneous term (“bosonic” mean field): t-dependent (dynamical) term: Long-range
Short-range correlations correlations: Couples to higher-rank FCFs
/ m
. (1) _ 7 D
' _ | K ’ = > R G(1 1)irr ] - N
1 1 1 ) / i ; 1212 K n Symmetric
5> > 1! 2 ’
K = |v]| + a g -AS z form:
2 2 a@ 2 T . : L
2 ' K (h12) _ L’—% G12)ir n P. Schuck,
e\ 2 1212 * U~z | J. Dukelsky,
2 n S. Adachi, et al.
1 m 7
~ “Effective Correlated part K (r:21) ! i < :>—>—1'
’ = (21)irr P
pairing of the two-body 2ret g c 1 i Non-Symmetric
interaction” density * 2 form: see
1 1
(r;22) i (22)irr > J. Schwinger,
(2) Kizio = D G L7, ’
Pijkl = PikPil = PitPjk + Tk A — ° Egtys;pn,
contains the full solution of (**) including the dynamical E.L. & P. Schuck, PRC 102, 034310 (2020)

term! E.L. & P. Schuck, PRC 104, 044330 (2021)
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& Factorization, qPVC mapp_lﬁgfand the g-‘é;? equation.

~Ie

Fourier transform N scx B
; iG12,112/(w) — 21 2’1 . 12 M1'2
(spectral image) XM: w — w£++) 46 ; w+ws ) —is
| m , m Cluster decomposition:
K1(;'11;)' = L_<V/" : R q <V>_’J & LPQ_\" S q \V>+1
5 : — e +GHA) = GG G G +GR G2
) A ! G |
2 ? 2 g E.L., P.Schuck, PRC 102, 034310 (2020)
qPVC mapping: (1 ~ ~NT 7 T a ..
) P AR A KR Ve o T3
TOVAWMANOL = /\v\ B \v\\

. P 1 bt 1 v 1 ! L
;OZ:»:O/ = /lv‘ IG(pp)‘ lvl\ - m - w + G’v
2 n

Pairing gap: Ay = 2E1a§1 The Gap equation: A= — Zvlm%

Ei = /(61— N)? + A3 L( ,
L (E1 =A%+ A Vi = §(K§2)1,2,+Kf21,2,(2)\))
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= Microscopic formalism at T;@ailae pé‘irmg !h':"annel

e ol

\
Averages redefined: Wick rotated:
(DA — (T —7') = (T (1 b2 (1
G(12,1'2') = Gra o (r — 7') = —~(Trp()H(2)P(2)H(1")) R
Grand Canonical average: (0) = Zw,,(v|0|v) Y(1) = Py (1) = eyt e~ Hm,

Matsubara imaginary-time formalism: temperature-dependent dynamical kernel: E.L. & P. Schuck, PRC 104, 044330 (2021)

Direct: Exchange:
(r;11) e ,C(T;12)( ) = Z
’C121’2’ (wn) B Z Wy Wy 12172/ \Wn) = Wy Wy
v'v’ L
vV (+ HVEV,V”H‘)
¢ [Z O +) (6—(wwz+wf:;t))/T 1) v [Z 221120 (e—(wuu1+w£t77))/T — )
e — SN ) Wy — Wyy! — w(++)
v Zw'n, wl/l// wl‘“j,l vy n ek o [I,V”
wviV' V' (=) viv' v (=) -—
- Z O121/2 (e—(ww/—i-wi_u,_,))/T o 1)] o Z 2io1rgy (e—(wwz-}—wiu,,))/T o 1)],
e WWn + Wy + wﬁ;i) vae Wn + Wy + w;;)
E.L., P.Schuck, Phys. Rev. C 104, 044330 (2021)
BCS-lik Egq., but with trivial T-d d in K f (T) .
-like gap Eq., but with non-trivial T-dependence in K: 1 =
exp(E1/T) + 1

Ao (T)(1 —2£5(T))
Ai(T) = - Vit L (g0 r
1(T) 22: i 2F, Vig12r = §(K§2)1'2'+K§2)1'2'(2)‘))




Ay(T)

3.57

S

Dynamical pairing fraction: 68Ni

040600

BCS: G =12.4 MeV
BCS+PVC: G =124 MeV
BCS: G =12.6 MeV
BCS+PVC: G =12.6 MeV
BCS: G =12.8 MeV
BCS+PVC: G = 12.8 MeV
BCS: G =13.0 MeV
BCS+PVC: G = 13.0 MeV

Pairing gap:

2E,

1

)

f1(T) =

exp(E1/T) + 1

Ongoing: relativistic “ab initio” implementation

Dynamical pairing fraction: 4446Ca

€ [MeV] € [MeV]
4 L B B B R q TP | THRLEENE L L e e T T T I'l e
44 : .| O BCS+PVC
Ca lf 2 Ca : 4 BCS
— 3 712 “P3p If . o
% - 1dg, 1d,, 2P, d_ 1d ' P3,§
> 2F ? & ‘ 1d, 145, . Py
= | 2 ! ¢ ¢ o
< 1 12 8 :
- (a) T=0 25,3 ' T=0
230”‘.-20””-10“H0‘”.10 “H-ZO”“-IOHHOHHIO
u_ |o-OBcstVCiav| | 4 1 [@-@BCS+PVC:If,
Ca © - BCS: av Ca @@ BCS+PVC: 2p,

@@ BCS+PVC: 1d,,

BCS-like gap Eq., but with non-trivial T-dependence in K:

(T)(1 - 2/5(T))

Z V1122

% —
12172/ 9

1 0
(k).

+K

2E5

e (23)

E.L. & P. Schuck, PRC 104, 044330 (2021)
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Underlying scale: QHD L =L+ L A. Bouyssy et al., PRC 36, 380 (1989)

i : i
. L 1= =8BV —8 By b+ -0, P
ZLo=Piy,d* — MY+ 1(3,080 —m?%0?) (i e LA BTV LA

v 7 f 7.
+3mgu0* — tF  F*+ sm)p,-p* —&p¥rupt T+ S 90,0 Ty

— Gy G*+ 3 Q- m —m ) — t H, H" 5
_eip‘}/“'z—(l—f-T:;)A“d"*‘waN ’

A and n mesons are PS N coupling PV 1N coupling
weak but can be included ps R . s
(present in Bonn interactions) LINN= — g Y sT-TY L INN= — m_llf?’s}’pa"ﬂ TY

Non-relativistic reduction of the t-components:

candw <=> T =1 pairing rmand p <=> T=0 pairing

1/2( P - Lt o pr—pi)
(2E,)"*(gN(ps) | L7 | N(p;)) V2E (mN(ps) | L] |N(p,-)>=lg,,XfTX,- ’

(pr¥pi) Ps X P;
t f f
=8Ny |l ————(F—tio-———— |X; .
o 8M aM oX(ps—p;)
~(1/Mn)° ~(1/Mn)? for both PS and PV

The static proton-neutron coupling is suppressed: no pn-condensate
Some dynamical pn-pairing emerges aligning with the qPVC scale
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E.L., C. Robin, I. Egorova, Phys. Lett. B776, 72 (2018)
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-® In the odd-odd N=Z nuclei
around closed shells the lowest
0+ states are accurately
described

instability

-® The lowest 1+ solutions in the addition channel become unstable, which may indicate the onset of the deuteron
condensate.

-®- The particle-vibration coupling provides an overall attractive interaction and, thus, slightly reinforces the condensate
formation E.L., C. Robin, I. Egorova, Phys. Lett. B776, 72 (2018)
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-® The lowest 1+ solutions in the addition channel become unstable, which may indicate the onset of the deuteron
condensate.

-®- The particle-vibration coupling provides an overall attractive interaction and, thus, slightly reinforces the condensate
formation E.L., C. Robin, I. Egorova, Phys. Lett. B776, 72 (2018)
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“Radiative-correction” “Second-order”
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Phys. A567, 78 (1994):
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-2 2p1h-RPA
P. Schuck, F. Villars and P. Ring ) ]
Nucl. Phys. A208, 302 (1973) Reducible terms: unperturbed GF poles - %@ + l ||
Scattering amplitudes in particle physics Idea: eliminating virtual particles
(Yang-Mills theories etc.): T \ cheies S
- e volume of A labeled by
-+ Positivity preserved when eliminating all the Bolyhedson (abed)
virtual particles
-+ Amplitudes <=> Polyhedron ‘living” in the
0 0 3 3
- maiic space N. Arkani-Hamed, J. Trnka, 8oy {1356)

+ Emergent unitarity A. Hodges et i (1234)(1245)(2345)(1235)  (1235)(1256)(2356) (1236)



—— "TOutlook ¢

Summary:

- The emergent collective effects associated with the dynamical kernels of the fermionic EOMs
renormalize interactions in correlated media, underlie the spectral fragmentation mechanisms, and
affect superfluidity and weak decay rates

-®- A hierarchy of converging growing-complexity approximations generates solutions of growing
accuracy and quantifies the uncertainties of the many-body theory

-® The recently enabled capabilities are higher configuration complexity, finite temperature, and
fransitions between excited states. The notion of a multicomponent PDR* has been introduced

Open theoretical problems:

-®- Correct separation of and delicate relationship between the static and dynamical kernels in the
practical approximate solutions.

-®- Artificial poles and virtual “particles” in approximate solutions.

-®- Consistency between direct and pairing channels in the dynamical kernels in practical
implementations.

- Ambiguities of numerical implementations on the 2p2h and 3p3h levels of complexity.

-®- An adequate assessment of the quantitative role of fully connected multi-fermion correlators (~
irreducible three- and many-body “forces” in the medium).

Open practical problem:

\1‘\/
MORE QUALIFIED MANPOWER IS NEEDED!!! %
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