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Boost-invariant dynamics 4, Biorken

const zV slice:

. . . o o L1
Boost-invariance: in (T — \/x(% — :13%, Yy = arctanh—, X9, 5133) coords no y-dep

Lo

. 1 . 1 .
In setups of interest, (1%,) = diag {—5(7‘), —E—7E,&E+ 57 E,E+ 57‘5}
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Boost-invariant hydrodynamics | o; 3457 it Janik & Witaszczyk

Hydrodynamics = a class of (T#") := Eufu” + P(E) {g"" + uHu”} + 77 [E, u]

with 7€ u®| =—n """ +n 1, D" 4+ )\ o )\a”>>‘+ .
~ 0 ~ 0

7% see 1503.07514 with Spalinski and Romatschke's plenary talk for another take on it

Boost-invariant conformal hydrodynamics: H«\\%
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7% gradient expansion becomes a series In — ; a1, a2, .. .are the same for all states
W
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How does relativistic kinetic theory remember
about initial conditions? 1802.08225 with Svensson

In kinetic theory, the fundamental variable is f(x, p) solving the Boltzmann equation
p"0,f = C|f] «— interactions

For the boost-invariant flow, f is a function of 7 and 2 components of p*

What kind of corrections to Ap, = a1 w + ... defined using

(T Z/de(fL‘,p)p“p”

carry the vast amount of information about an initial state, f(7q, p), to late times w?
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The relaxation time approximation 1802 08275 with Svercen

We focus on C In the relaxation time approximation
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This theory can be reformulated as an integral equation for £(7) | 9g4 Baym

represents f (7o, )
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i i 1609.04803 with Kurkela, Spalinski & Svensson
The gradlent eXPanSIOn 1802.08225 with Svensson

(;) E(+') exp ( /T OT Tr:z:,,>> gives hydrodynamics:

Z ( Trel (T di, )j H (;) E(r) =0

= ‘ T/'=T1

f PT—PL

rewriting in terms o
/3

8 4 88 o) 9
= — JA
A w T+ (105 T ) w 4+

= A(w~ ooy~ T84 ) at large wr

7% for A=0 we went to 1000 derivatives; for A=1 up to 425, otherwise up to ~100

® oradient expansion diverges, a, ~n! for n > 1, as for N=4, BRSSS, ...
Lessons: see | 707.02282 with Florkowski & Spalinski

® for A>3 ¢ istoo small to counter expansion - no hydrodynamics at late +
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The transient modes 1802.08225 with Svensson

s ([ 25) - [ (D)o ([ 25)

l Linearization: &(r) — &n(r) ~ exp (—@ /T dr’ )wﬂ+...

Trel (7_/)

1
a = 1:exponential decay over .. with g’s given by/ dr H(z) 21 =2/9=2/3 = 0, Solutions:
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co-many transients; 6A9) (w) ~ ¢~ =573
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Gradient expansion vs. transient modes
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2.0

1802.08225 with Svensson

real axis singularities
consistent with transients

off-real axis singularrties
related to unphysical
contour deformations of

T /
/ dT/H<T—>...
T0 T

ForA > 2 they dominate

large orders hydrodynamics



Seeing transients for A = 08008225 win svenscon
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1609.04803 with Kurkela, Spalinski & Svensson; 1802.08225 with Svensson
see also 1707.02282 with Florkowski & Spalinski for a viewpoint
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