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e Schematic of NN potential:
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e In Momentum space, Li|opmann—SchV\£inger2
h h

equation for the T' matrix (in units — = — =1
2u m

and assuming u = m/2),

HTEGR) ) = VIR + [ a3 FIVID@TER)IE)
RIT* (W) IR) = (FIVIR)+ [ a2 5

k'|Vilg)(a|Ti(k*)|k)
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(KT (k) k) = (K |Vilk)+2P [ q?dg HI91

e Physical Observables - Phase shifts are related to
the on-shell T matrix element:

tan(§;) = —Ty(k, k; k*)k

e Enter R.G.:

— Introduce a cut-off A on intermediate state
momenta.

- V= VA

VA(kla Q)Tl(qa k, k2)
k2 _ q2

A\
Ty, k; k%) = VK, k) + 2P | " qPdg



e Physical Observables are independent of the
cut-off, therefore:

dT (k' k; k)
dA o
R.G. EQUATION

0.

e Differential Equation for v\ with an appropriate
regulator

dVNK k) 2VNE, N)T (A, k; A?)

dA T 1 _ Kk
(A46)?

A\
T(A, ki A2) = VA k) + 2P /O q‘zdgg/r\g)j_“((]g, k)

e Solve R.G. equation with initial condition:
VA(K k) = Vi (K, k) and Vi,..(Ag, Ag) ~ O



e Separable Potentials: V},,..(k', k) = L(K")R(k)
e [ matrix has the following form:

L(k")R(k)

2 4 L(q)R(q)
1 —P/ 24
+ ) A 2

T(K  k; k°) =

e Model Potential:
ag(k? + m2)"

/ . g —4g
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e Phase Shifts for model potential:
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e Relative Error in T(k, k; k2)
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e Analytically for a sharp cut-off, relative error in
T(A, k; AN2) goes as log(e) + e.



e | matrix for a separable potential:

L(K k
14 2p quqL(Q)R(CI)
T JO k2 — g2
e Question:

Model Potential, Free Space

Dimensionless Integral

Vlowk
Lambda = 2fm'1




E
Calculate bulk property: f using the

independent pair approximation

Fgs kp L kp
k1ko k1ko

Switch variables to k and P, where P = k1 + k-

- ki1 — k
and k£ = i
Egs kma:c,Pmam o o kmax,Pmaa:
i ; €rin(P, k) + ; Degp i
Pk Pk

Energy Shift Aeﬁ,; is related to the G matrix:

_ G(k,k; k*Pkp)

Aeﬁ,E %

For the It" partial wave:

Gi(k,k: k°Pkp)
1%

-
A€P7k —



e For the It" partial wave:

VK, k)

Gy(k,k; k°Pkp) =

Tm Jr g2 — k2

e What is the region of integration?
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RESULTS USING V/ setting — =1
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e SUMMARY

— We have used R.G. as a tool for obtaining
low-momentum potentials

— Understanding the regulator: ¢ dependence
— VN for many-body calculation
— Particle-Particle channel looks perturbative in
medium
e FUTURE DIRECTIONS ..

— Calculate %* self-consistently and do a better
many-body calculation

— understand the role of three-body forces



