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What is the Similarity Renormalization Group (SRG)?

Unitary transformations: [PRC 75:(2007)061001
arXiv:nucl-th/0611045]

Hs = U(S)HUT(S) =T+ Vs

Mo (s 1) where  n(s) = L2 ui() = yi(s)
dH,
77(5) = [TDa Hs] — ds = [[TDv Hs]a Hs]

Projected onto partial-wave momentum space:

dVis(k, k')

ds = —(ex —ew)? Vo(k, K')

2 o
+ / g% dq (ex + ex — 2¢q) Vs(k, q) Vs(q, k')
0



What does the SRG do?
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What's so special about unitary transformations?

phase shift, PW=1S0, lambda=2.0, V = N°LO
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How is it doing this?

D) = () Valk, k) + 2[5 qPda(ent ex —26q) Va(k, ) Va(q, K')
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much does the SRG decouple high/low?
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physics not lost,
flows to low momentum



What am | computing?

Relative Error = 75“%_5”“
srg

Phase Shift errors: = §(E) = Tan™! (——Rg(E))
Deuteron observables: = (T + V)[¢) = E|¢)

((r)Y2 = [ drr®ytep and Qq = [ drr®yl(V8ibs + 1)

NCSM binding energies: = 3H, *He, °Li



Phase Shifts - Energy
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Phase Shifts
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What is that slope?
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Deuteron observables?
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NCSM observables?
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Conclusions and Goals

Recap
@ SRG diagonalizes potential
e High decouples from low
@ Very clean and universal in NN forces
Future
@ NNN forces need to be included
o Cutting helps speed up SRG evolution (especially in 3N)
@ interesting to understand the transient region
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Phase Shift vs. cut, multi-lam, eta=T,1S0, E100, exp8, kvnnlOre%SO
100

10 %e%

-2

107 |

Phase Shift Error
=
o
T

-8

10

—&— lambda=1.0
o2 e lambda=1.5
—©— lambda=2.0
lambda=3.0
—&— lambda=4.0

0™ - - - e - - - - —

10°
A (cut) / A (srg)



Phase Shift vs. cut, multi-lam, eta=T,1S0, E100, exp8, kvnr106req)30
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Binding Energy (deuteron)

deuteron binding Energy vs. cut,3S1, lambda3.0, exp8, |<vr1n10reg030
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Deuteron E, <r>, and <Q> error plot slope vs. lam,3S1, exp8, kvnnlO,reg030
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