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MCRG

Step 1/3: Blocking

NHYP smeared block
transformation

Inner Smearing: 0.2

Outer Smearing: « »

Measure:
eplaquette
®6 link loops
e8 link loop
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MCRG

Step 2/3: Matching

Match final volumes
of the same size

Tn—
f—
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MCRG

, 2/3: Matching to D

Delta Beta: 0.380996052663778

Matching between Matching between
24°x48 blocked to 6°x12 24°x48 blocked to 3°x6
blocked fo blocked fo
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MCRG

Ao -

Finding Alpha Optimal
First Matching: 0 — 4@
Second Matching: 0 -4~

Fit: First Matching
Fit: Second Matching

_Optimize

-0.5 |- Alpha Optimal: 0.448821105776943
Delta Beta Optimal: 0.387907516380189

1
0.25 0.3 0.35 0.4 0.45 a 0.5 0.55 0.6 0.65 0.7 |

Scan over & fo find the block Step scaling function, Sy defined where
transformation that reaches the AB for both levels of blocking are equal.
renormalized trajectory the quickest.
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8 Flavor Result

° Matching / i

0.48

Optimal Alpha |

Matching between
blocked to The optimal smearing
blocked to parameter decreases with 3.
6°x12 blocked to 3°x6
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_8 Flavor Resulf

. The step
 scaling function
Pert. | B comparable

R o the 2 loop
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 connects
| perturbative
and confining
’ regions

Spectrum
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Errors determined by looking at different observables

Wednesday, June 27, 12




The step
scaling
function is

| consistent
lwith zero for

B=14-83}.

10

Errors determined by looking at different observables
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| . For different P
6x12 > 36 | 6x12 -5 36 | values, the
Saeivl I RPNt  optimal o

| ‘ . predicts Sp=0,
| shown here as
 the intersection
l  of the three
blocking levels.

§ 63x12 -> 33x6 '
1123x24 -> 33x6 1
1243x48 -> 336 |

63x12 -> 3%x6 |
123x24 -> 33x6 | I
243x48 -> 336 | I

The Infrared Fixed point is moving!



The optimization is choosing a fixed point at the simulation
Br, making the interpretation of MCRG subtle.
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Hasenfrm‘z SU(3) NF_12 resulfs From las’r year
using a different action showing similar plateau
behavior in strong coupling.
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Conclusion

@ We studied the MCRG behavior at couplings
weaker than the S* broken phase at small
fermion mass

® MCRG predicted bare step scaling function
for 8 flavors is positive (Confining)

® MCRG predicted bare step scaling function
for 12 flavors is consistent with an IR fixed
point

@ Complements Eigenvalues and Finite T studies
(previous talks by A. Hasenfratz and D.
Schaich)
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Simulation

24348 -> 123%x24 -> 63%x12 ->
123x24 -> 63x12 ->

63x12 ->
63x12 : 63x12
Volumes 1235x24  © 12%x24 Blocked observables:
3 : 3
24°x48 : 24°x48 ® Plaqueﬂ'e

8 Flavor 12 Flavor

------------------ ® 6 Link Loops
5.0-70% | i-.g_-;):g e 8 Link Loop
Couplings g8 4.0, 5.0, 6.0, N[ d block
5.4,5.6, 6.0 i HYP smeared bloc

______________________________________ transformation:
0.2
0.02 : 0.02
Masses 0.01 5 0.01 0.2
0.0025 i 0.0025 o
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