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9. More about the
correlation length

Or, the tale of the six blind men

and the elephant.



Scaling Chart for Correlation Length
2d Quantum AFHM, Varying S
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Preliminary Scaling Chart for Staggered Susceptibility
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CEFPS scaling function for staggered susceptibility
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Scaling Chart for Staggered Susceptibility
2d Quantum AFHM, Varying S
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Extreme scaling

● Violations at high x get less severe with
increasing spin S

● Iteration trajectory can avoid small-volume
intermediate x regime

● Extrapolation to huge correlation lengths
can be checked against CPT
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Trajectories for extreme scaling
avoid violations

scaling violations at small volume, intermediate x



Extreme CEFPS for S=1
ββββ=4.0, various L
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Extreme CEFPS for S=1
ββββ=6.0, various L
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Extreme CEFPS for S=1
ββββ=10.0, various L
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Vanishing scaling violations
enable extreme scaling



Alternative to TACF: measure
correlations within a time slice
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• gives “equal-time correlation
function” (ETCF)

• equal-time correlation length (ETCL)
slightly different from time-averaged
correlation length (TACL)



Scaling for TACL
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"Scaling" for ETCL
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Scaling enables
extraordinary calculation
● Scaling violations appear in two regimes:
�intermediate x : predicted in large N limit

�high x: rapidly reduced as S increases

● Correlation length and susceptibility show
similar trends

● High-S AFHM allows extreme scaling

● ETCL has large violations compared to TACL
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