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AƌiiĐial spiŶ iĐes aƌe aƌƌaŶgeŵeŶts of dipolaƌ-Đoupled ŶaŶoŵagŶets, ǁith ŵagŶeiĐ ŵoŵeŶts that 
ďehaǀe like IsiŶg spiŶs as a ƌesult of shape aŶisotƌopǇ. TheǇ haǀe ďeeŶ suĐĐessfullǇ iŵpleŵeŶted as 
plafoƌŵs foƌ iŵagiŶg aŶd ĐoŶtƌolliŶg phase tƌaŶsiioŶs iŶ sǇsteŵs ǁith loŶg-ƌaŶge iŶteƌaĐioŶs [ϭ]. 
Hoǁeǀeƌ, the eǆploƌaioŶ of theƌŵallǇ-aĐiǀated phase tƌaŶsiioŶs has ďeeŶ ŵostlǇ foĐused oŶ tǁo laiĐes: 
the sƋuaƌe aŶd the kagoŵe. AƌiiĐial sƋuaƌe iĐe oƌdeƌs ƌeadilǇ iŶto aŶ aŶifeƌƌoŵagŶeiĐ, tǁo-iŶ/tǁo-out 
gƌouŶd state, ǁith a tƌaŶsiioŶ ďeloŶgiŶg to the IsiŶg ϮD uŶiǀeƌsalitǇ Đlass [Ϯ]. IŶ ĐoŶtƌast, aƌiiĐial kagoŵe 
iĐe is highlǇ fƌustƌated aŶd the pƌediĐted phase diagƌaŵ is ƌiĐheƌ [ϯ, ϰ]. UpoŶ loǁeƌiŶg the teŵpeƌatuƌe, 
the sǇsteŵ iƌst eǆpeƌieŶĐes a Đƌossoǀeƌ fƌoŵ a paƌaŵagŶeiĐ to a spiŶ liƋuid state ǁith Ŷo loŶg ƌaŶge oƌdeƌ, 
theŶ tƌaŶsiioŶs iŶto a Couloŵď phase ǁith Đhaƌge ĐƌǇstallizaioŶ. This is aŶ eǆaŵple of ŵagŶeiĐ ŵoŵeŶt 
fƌagŵeŶtaioŶ [ϱ, ϲ], iŶ ǁhiĐh eaĐh ŵagŶeiĐ ŵoŵeŶt ĐaŶ ďe deĐoŵposed iŶto the suŵ of a loŶg-ƌaŶge 
oƌdeƌed, diǀeƌgeŶĐe-full fƌagŵeŶt aŶd a luĐtuaiŶg, diǀeƌgeŶĐe-fƌee fƌagŵeŶt ǁhiĐh ĐaŶ ďe elegaŶtlǇ 
ŵapped to a diŵeƌ ŵodel. 

We haǀe Đaƌƌied out a ĐoŵpƌeheŶsiǀe ĐhaƌaĐteƌizaioŶ of the theƌŵodǇŶaŵiĐs of aŶ aƌiiĐial spiŶ iĐe 
ďased oŶ the CaVO ;also Đalled the sƋuaƌe-oĐtagoŶͿ laiĐe, paƌt of the faŵilǇ of AƌĐhiŵedeaŶ laiĐes [ϳ]. 
We shoǁ that the ŵagŶeiĐ iŶteƌaĐioŶs oŶ the ǀeƌteǆ leǀel ĐaŶ ďe sigŶiiĐaŶtlǇ tuŶed ďǇ ĐhaŶgiŶg the 
ƌelaiǀe sizes of sƋuaƌe aŶd oĐtagoŶal plaƋuetes, ǁhile pƌeseƌǀiŶg the laiĐe ĐoŶstaŶt aŶd sǇŵŵetƌies. 
This ƌesults iŶ a Đoŵpleǆ phase diagƌaŵ, ǁith tǁo ǀeƌǇ difeƌeŶt gƌouŶd states aŶd oƌdeƌiŶg pƌoĐesses 
sepaƌated ďǇ a ŵuliĐƌiiĐal ƌegioŶ. EaĐh ďeaƌs stƌoŶg siŵilaƌiies ǁith eitheƌ the sƋuaƌe oƌ kagoŵe 
pheŶoŵeŶologies. We ŵap out this phase diagƌaŵ ǁith MoŶte-Caƌlo siŵulaioŶs aŶd ŵagŶeiĐ foƌĐe 
ŵiĐƌosĐopǇ of as-gƌoǁŶ ĐoŶiguƌaioŶs. DifeƌeŶt spiŶ liƋuid states ĐaŶ ďe oďseƌǀed, as ǁell as ŵoŵeŶt 
fƌagŵeŶtaioŶ foƌ soŵe geoŵetƌies. FiŶallǇ, ǁe peƌfoƌŵ teŵpeƌatuƌe aŶd ield-depeŶdaŶt ŵagŶetoŵetƌǇ 
ŵeasuƌeŵeŶts oŶ a seƌies of laiĐe geoŵetƌies, ŵakiŶg it possiďle to deteĐt theƌŵallǇ-aĐiǀe Đoƌƌelated 
phases ǁithout usiŶg laƌge-sĐale iŶstƌuŵeŶtaioŶ. Ouƌ ǁoƌk paǀes the ǁaǇ foƌ eŶgiŶeeƌiŶg eǆoiĐ ŵagŶeiĐ 
pƌopeƌies at the ŵesosĐale. BǇ tuŶiŶg fƌustƌaioŶ ǁithiŶ a siŶgle laiĐe geoŵetƌǇ, ǁe ĐaŶ desigŶ aƌiiĐial 
sǇsteŵs that eǆhiďit spiŶ liƋuid aŶd ŵuliĐƌiiĐal ďehaǀiouƌs - soŵethiŶg that, iŶ Ŷatuƌal ŵagŶeiĐ sǇsteŵs, 
tǇpiĐallǇ ƌeƋuiƌes eǆtƌeŵes of eitheƌ pƌessuƌe, ield oƌ teŵpeƌatuƌe. 
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