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Millennium(Gas(Simula8ons(
Why?(

•  Strengths(
•  Large(cluster(samples((>103(objects)(
•  Large(volume((mass(range)(
•  Several(“physics”(models((feedback(recipes)(
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Millennium(Gas(Simula8ons(
Why?(

•  Strengths(
•  Large(cluster(samples((>103(objects)(
•  Large(volume((mass(range)(
•  Several(“physics”(models((feedback(recipes)(
(

•  Weaknesses(
•  Modest(resolu8on((<105(par8cles/cluster)(
•  Older(cosmological(model((WMAP%1)(
•  Cooling(ineffec8ve/absent(((
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Millennium(Simula8on:(
•  Tracks(CDM(only((+SA(galaxies)(
•  N=21603(par8cles(
•  L=500(hk1Mpc((comoving)(
•  WMAP1(cosmology((σ8=0.9)(

(
Old(Millennium(Gas(Simula8ons:(

•  Same(largekscale(structure(as(MS(
•  Same(cosmology(as(MS(
•  Fewer((109)(par8cles(than(MS(
•  (GO((nonkradia8ve),(PC((prekhea8ng

+cooling),(FO((SA(feedback)(models((
(
New(Millennium(Gas(Simula8on:(

•  Uses(WMAP7(cosmology(((σ8=0.8)(
•  New(SA(model((Guo+11)(
•  New(feedback(model((Short+12)(
•  1e10(DM,(5e9(gas(par8cles(
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Es8mated(from(all(hot(gas(in(cylinder(with(R=rvir(,(z=6rvir(

Compton(y(Maps(
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SZ(Y500kM500(rela8on(
Evolu8on(with(redshio(and(comparison(with(PlanckkXMM(data(
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SZ(Y500kM500(rela8on(
Projected(largekscale(structure(
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SZ(Y500kM500(rela8on(
Hydrosta8c(bias:(effect(on(M500(and(Y500(
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SZ(Y500kM500(rela8on(
Hydrosta8c(bias:(use(of(YX(as(a(mass(proxy(



New(Millennium(Gas(run(
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•  Spherical(Y500kM500(rela8on((
•  Insensi8ve(to(gas(hea8ng(mechanism((without(cooling)((
•  Redshio(evolu8on(is(close(to(selfksimilar(
•  Intrinsic(sca9er(very(small(
•  Mean(rela8on(in(good(agreement(with(Planck+XMM(data(
(

•  Projec8on(effects((lightcones(with(mean(background(subtracted)(
•  Recover(mean((cylindrical)(rela8on((
•  Projec8on(increases(sca9er((more(so(in(prehea8ng(case)(
(

•  Hydrosta8c(mass(bias(
•  Small((10k15%)(in(simula8ons(with(prekhea8ng/feedback(
•  Es8mated(M4YX(rela8on(in(good(agreement(with(observa8ons(
•  Very(small(sca9er(in(Y4M(YX)%rela8on(due(to(Y~YX%(


