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‘ Energy-Momentum Tensor : why should we care? I
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‘ Energy-Momentum Tensor : why should we care? I
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Yang-Mills theory at finite T
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‘ Energy-Momentum Tensor : why should we care? I
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‘ Yang-Mills Gradient Flow (1): 4D world from (4+1)D bulk I

Diffusion equation towards extra dimension
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‘ Yang-Mills Gradient Flow (1): 4D world from (4+1)D bulk I

Diffusion equation towards extra dimension
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‘ Yang-Mills Gradient Flow (2): 4D world from (4+1)D bulk I
/ 4D bound, (4+1)D bulk \
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‘ Yang-Mills Gradient Flow (2): 4D world from (4+1)D bulk I
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‘ Yang-Mills thermodynamics (1): Four steps to go I

/ Step 1: Generate gauge configuration at t=0 as usual \

Step 2: Solve the gradient flow for each configuration
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‘ Yang-Mills thermodynamics (1): Four steps to go I

/ Step 1: Generate gauge configuration at t=0 as usual
Step 2: Solve the gradient flow for each configuration

Step 3: Construct U, (t,x) & E(t,x),
e then calculate (U, (t,x)) & (E(t,x))

Step 4: Take the limit (t—=0 after a—=>0)
to obtain (T (x)?
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‘ Yang-Mills thermodynamics (2) : power of plateau I
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Flow QCD Coll., arXiv: 1312.7492[hep-lat]

= SU(3) YM theory
- Wilson action

- 323x(6,8,10)

- B=5.89-6.56

= 100-300 config.
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‘ Yang-Mills thermodynamics (3) : continuum extrapolation I
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‘ Yang-Mills thermodynamics (3) : continuum extrapolation I
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‘ Yang-Mills thermodynamics (4) : larger & finer lattices I

= SU(3) YM theory = SU(3) YM theory

»

= Wilson action
- 643x(8,10,12,14,16,18,64)

= Wilson action
- 323x(6,8,10)

+ B=5.89-6.56 + B=6.4-7.4

= 100-300 config. = ~ 1000 config.
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Summary + Future
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‘ Summary + Future I
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Summary
Energy-momentum tensor from

Yang-Mlills gradient flow provides

t (extra dimension)

a new way to study the hot plasma
- UV free definition
- small statistical error
" nice plateau in t-window

* no need of “integration”
NN N




‘ Summary + Future I
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T— Summary

% Energy-momentum tensor from
i Yang-Mills gradient flow provides
. a hew way to study the hot plasma

= UV free definition

- small statistical error

" nice plateau in t-window

" no need of mtegratlon YY"
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Near Future

g(T), P(T) and s(T) in YM theory with high statistics (under way)
2. Scale setting by t? <E(t,x)> (under way)

3. QCD with light quarks H. Makino & H. Suzuki, arXiv: 1404.2758[hep-lat] |- .
4. Heat capacity from <(T,,)?>, Viscosity from <T (x) Ty,(0)> %;
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