
Vol. 32 (2001) ACTA PHYSICA POLONICA B No 10 Speial Issue
NON-FERMI-LIQUID BEHAVIOR AND MAGNETICFLUCTUATIONS AT THE QUANTUM PHASETRANSITION IN CeCu6�xAux�H. v. Löhneysena;b, C. Pfleiderera, A. Shrödera;and O. Stokerta;daPhysikalishes Institut, Universität Karlsruhe76128 Karlsruhe, GermanybInstitut für Festkörperforshung, Forshungszentrum Karlsruhe76021 Karlsruhe, GermanyDepartment of Physis, Kent State UniversityKent, Ohio 44242, USAdMax-Plank-Institut für hemishe Physik fester Sto�e01187 Dresden, Germany(Reeived June 21, 2001)CeCu6�xAux has beome a prototype heavy-fermion system where,starting from not magnetially ordered CeCu6, Au doping introdues long-range inommensurate antiferromagnetism for x > x � 0:1. At the riti-al onentration x, the unusual magneti �utuations probed by inelas-ti neutron sattering lead to non-Fermi-liquid behavior, i.e. to anomalouslow-temperature thermodynami and transport properties. In magnetiallyordered alloys, hydrostati pressure an be employed to tune the magneti�nonmagneti transition. The e�et of pressure in suppressing the antifer-romagneti order is ontrasted by the e�et of a magneti �eld by way ofa detailed study for x = 0:2.PACS numbers: 75.30.Mb, 71.27.+a, 71.10.Hf, 75.20.Hr1. IntrodutionIn many Heavy-Fermion Systems (HFS), the strength of the ondution-eletron�f -eletron exhange interation an be tuned by omposition orpressure, giving rise to either dominant Kondo or RKKY interations [1℄.This o�ers the possibility to indue a zero-temperature magneti�nonmag-neti transition. In the viinity of this transition Non-Fermi-Liquid (NFL)� Presented at the XII Shool of Modern Physis on Phase Transitions and CritialPhenomena, L¡dek Zdrój, Poland, June 21�24, 2001.(3313)



3314 H. v. Löhneysen et al.behavior [2℄ manifests itself as a strong deviation of thermodynami andtransport properties from Fermi-Liquid (FL) preditions. The linear spei�-heat oe�ient  = C=T aquires an unusual temperature dependene, often � �ln(T=T0), and the T -dependent part of the eletrial resistivity �� =� � �0 where �0 is the residual resistivity, often varies as �� � Tm withm < 2.It is generally believed that the NFL behavior observed in HFS at themagneti�nonmagneti transition arises from a proliferation of low-energymagneti exitations [3�5℄. This transition, being indued by an externalparameter suh as onentration or pressure, may in priniple our at T = 0.If the transition is ontinuous, it is driven by quantum �utuations insteadof thermal �utuations in �nite-T transitions. The ritial behavior of suh aQuantum Phase Transition (QPT) at T = 0 is governed by the dimension dand the dynamial exponent z. In the Hertz�Millis theory [3,4℄ the e�etivedimension is given by de� = d+ z. Hene one is in general above the upperritial dimension de� = 4 exept in the marginal ase d = z = 2.While in three spatial dimensions the renormalization-group treatmentby Millis [4℄ essentially orroborates the previous preditions of the Self-Consistent Renormalization (SCR) theory of spin �utuations [5℄, new re-sults are obtained for two-dimensional (2D) systems. The ase of 2D �utu-ations oupled to itinerant quasipartiles with 3D dynamis has been workedout by Rosh et al. [6℄. This ase is pertinent to the unusual situation inCeCu6�xAux as will be explained below.In this review, we will fous on CeCu6�xAux whih appears to be one ofthe best studied examples of NFL behavior where marosopi (thermody-nami and transport properties) as well as mirosopi measurements (elastiand inelasti neutron sattering) have been performed. As we will see, thissystem presents very unusual spin dynamis. In addition, we will disuss howthe parameters Au onentration, hydrostati pressure or magneti �eld areoperative in tuning the system through a QPT. Again, CeCu6�xAux is quiteunique in this aspet sine all these parameters have been employed earlyon [7, 8℄.This paper is organized as follows: Setion 2 reviews the salient featuresof antiferromagneti order ourring for x > x � 0:1. Setion 3 gives anoverview over the magneti �utuations lose to the QPT at x determinedby inelasti neutron sattering. Setion 4 disusses the e�et of hydrostatipressure and magneti �eld in the viinity of a QPT. The onlusions arepresented in Setion 5. The reader who is interested in more details aboutCeCu6�xAux is referred to a review of marosopi non-Fermi-liquid proper-ties [9℄, to a disussion of the interplay of magneti struture and eletronitransport [10℄, and to a general review of Fermi-liquid instabilities at themagneti�nonmagneti transition [11℄.



Non-Fermi-Liquid Behavior and Magneti Flutuations : : : 33152. Antiferromagneti order of CeCu6�xAuxCeCu6 rystallizes in the orthorhombi Pnma struture and undergoes anorthorhombi-monolini phase transition around Tom � 220K. The mon-olini distortion is only small (� 1:5Æ). In order to avoid onfusion, weuse the orthorhombi notation for the rystallographi diretions through-out this paper. Tom dereases linearly with inreasing x and vanishes atx � 0:14 [12℄. A detailed study of the orthorhombi-monolini transitionunder pressure by means of thermal-expansion measurements has shown thatit is not related to the magneti instability [13℄. Pure CeCu6 is a HFS show-ing no long-range magneti order down to the range of � 20mK [14, 15℄.With  = 1:6 J/moleK2 it is one of the �heaviest� HFS. CeCu6 exhibits apronouned magneti anisotropy with the magnetization ratios along thethree axes M : Ma : Mb � 10 : 2 : 1 at low T [15℄.Several groups have reported evidene for magneti ordering (either ele-troni or nulear) ourring at a few mK [16,17℄. These �ndings have beensubstantiated reently with measurements of the magneti suseptibility �and thermal expansion [18℄. Surprisingly, the observed maximum in �(T )found at T � 2mK is strongest for magneti �eld along the a diretion, asopposed to the  diretion being the easy diretion above � 0:1K. The �(T )maximum is suppressed in weak �elds of the order of 3mT, orrespondingto the low ordering temperature.Already at relatively high T , i.e. around 1K, does CeCu6 exhibit intersiteantiferromagneti �utuations as observed with Inelasti Neutron Sattering(INS) by peaks in the dynami struture fator S(q; !) for energy transfer~! = 0.3meV at Q = (100) and (0 1 � 0:15 0) [19, 20℄. The rather largewidths of these peaks orrespond to orrelation lengths extending roughlyonly to the nearest Ce neighbors. Reently, additional features in the a��plane at an energy transfer of 0.1meV were found [21℄. These orrelationsvanish in a �eld of � 2T. The breaking of the antiferromagneti orrelationsby a magneti �eld (often referred to as metamagneti transition) has alsobeen observed in the di�erential magneti suseptibility dM=dB as a shallowmaximum at 2T at very low T [22℄.Upon alloying with Au the CeCu6 lattie expands [23℄, thus weaken-ing the hybridization between ondution eletrons and Ce 4f eletrons.Hene the ondution-eletron�4f -eletron exhange onstant J dereases,leading to a stabilization of loalized magneti moments whih an now in-terat via the RKKY interation. The result is antiferromagneti order inCeCu6�xAux beyond a threshold onentration x � 0:1, as inferred early onfrom sharp maxima in the spei� heat C(T ) [24℄, a suseptibility [24, 25℄and d magnetization M(T ) [24, 26℄. For 0:1 < x � 1 the Néel tempera-ture TN varies linearly with x. For the stoihiometri ompound CeCu5Au



3316 H. v. Löhneysen et al.where the Au atoms ompletely and exlusively oupy the Cu(2) site ofCeCu6 [27℄, a omplex magneti phase diagram has been mapped out [28℄.The magneti struture of CeCu6�xAux (0:15 � x � 1) was determinedwith elasti neutron sattering [10,29,30℄. Fig. 1(a) and (b) shows results ofelasti sans aross magneti Bragg re�etions for x = 0:15 and 0.2, takenat temperatures below the ordering temperature TN � 0:08K and � 0:25K,respetively.The observed resolution-limited re�etions for x = 0:2 in the a�� plane(Fig. 1(b)), indiate long-range magneti order at Q = (0:625 0 0:275).For x = 0:15, a somewhat broader Bragg re�etion is found (Fig. 1(a)),resulting in the same ordering wave vetor Q. The larger-than-resolution-limited width may result from the fat that the measuring temperature(T � 50mK) was not su�iently below TN. Note also the small intensityof the magneti Bragg re�etion. Only minor hanges in the positions ofthe magneti peaks are found for x = 0:3 with Q = (0:62 0 0:253) [10℄and x = 0:4 where Q = (0:605 0 0:22). [30℄. In ontrast, upon further Audoping, the magneti order for x = 0:5 no longer appears o� the a� axis, butinommensurate order is observed along a� with Q = (0:59 0 0) [29℄ whih isthen roughly onstant up to x = 1 (Q = (0:56 0 0)). Assuming a sinusoidalmodulation of the moments aligned along  we estimate an average orderedmagneti moment � of 0.1 to 0.15�B/Ce atom for x = 0:2. Under the sameassumptions the ordered moment for x = 0:3 is a fator of 3 larger [10℄. Forx = 0:5, � � 1�B/Ce atom is estimated [29℄. � inreases only by smallperentage for x = 1. Theoretially [5℄, the ordered magneti moment ina weakly interating itinerant-eletron model should depend on the Néeltemperature as � / T 3=4N whih is quite di�erent from �(TN) experimentallyobserved. The possible di�erenes of the magneti struture for x = 0:5 and1 are disussed elsewhere [10℄.For x = 0:2 we �nd short-range magneti order along the a� axis witha wave vetor �= (0.79 0 0) in addition to the long-range order mentionedabove.From the linewidth of the peaks, �q = 0:06 r.l.u. (HWHM) in a�, wededue a orrelation length of about 2.7 unit ells in the a diretion whihis somewhat smaller than the result previously reported [6℄ (there a fatorof 1=2� was omitted).Fig. 2 shows �(T ) for di�erent CeCu6�xAux alloys for urrent parallel tothe orthorhombi a diretion. For x < x � 0:1, �(T ) inreases at the lowesttemperatures as �(T ) = �0+AT 2 whih is expeted for a FL with dominantquasipartile-quasipartile sattering for T ! 0 as has been observed beforefor CeCu6 [15℄. For the magnetially ordered alloys with 0:15 � x � 0:3,�a(T ) and �(T ) (not shown) exhibit a kink a TN and inrease with dereas-ing T < TN. These �ndings an be qualitatively interpreted in terms of
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Fig. 1. (a) Neutron sattering intensity for elasti sans of CeCu5:85Au0:15 along(h 0 0.265) as measured on IN 14 with inident neutron energy of E0 = 3:24meVbelow and above TN = 80mK. (b) San of CeCu5:8Au0:2 along (h 0 0.275) measuredon IN 14 with E0 = 2:74meV below TN = 0:25K. () Position of the magneti Braggpeaks for 0:15 � x � 1 in the reiproal a plane of CeCu6�xAux. Open symbolsindiate short-range order peaks with widths larger than the q resolution of theinstruments. Shaded strips indiate the dynami orrelations found for x = 0:1(full width half maximum).



3318 H. v. Löhneysen et al.the observed magneti order, �(T ) inreases below TN for urrent diretionswith a non-zero projetion of the magneti ordering vetor Q determinedfrom the elasti neutron-sattering data disussed above [10℄. An inreaseof �(T ) below TN has been observed before in other HFS, for example, inCe1�xLaxRu2Si2 [31℄ and CeRu2�xRhxSi2 [32℄. For x = 0:10 where TN ! 0,the T -dependent part of the resistivity �� inreases quasilinearly with T ,signaling NFL behavior.
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CeCu6-xAux, I || aFig. 2. Eletrial resistivity �(T ) of CeCu6�xAux (0 � x � 0:3) for urrent alongthe a diretion.3. Magneti �utuations near the quantum ritial pointFor CeCu6�xAux, near the ritial onentration x = 0:1 for the onset ofmagneti order, an unusual T dependene of thermodynami and magnetiproperties has been observed in addition to the T -linear resistivity mentionedabove [7℄. The linear spei�-heat oe�ient depends logarithmially on T ,C=T = a ln(T0=T ), between 0.06 and 2.5K, with a = 0:58 J/molK2 andT0 = 6:2K, the latter orresponding to the Kondo temperature TK of pureCeCu6 [15℄. The magneti suseptibility was found to vary as � � M=B �1�a0pT between 0.08 and 3K whereM is the d magnetization measured in



Non-Fermi-Liquid Behavior and Magneti Flutuations : : : 3319a magneti �eld B � 0:1T [7℄. Motivated by INS data (see below), Shröderet al. showed that the �(T ) data an be desribed very well by a di�erentfuntional dependene, i.e. �(T )�1��(0)�1 = a00T� with � = 0:8 [33℄. This�t extends to 7K, i.e. to well above TK. This is surprising beause the FLregime in pure CeCu6 is observed only well below TK.The abundane of low-energy magneti exitations when TN is just tunedto zero, has been suggested early on to ause the NFL behavior at themagneti instability [7℄. However, the � lnT dependene of C=T and thelinear T dependene of � in CeCu6�xAux at the magneti instability haveonstituted a major puzzle ever sine they were �rst reported, beause spin-�utuation theories for 3D itinerant fermion systems predit [4, 5℄ C=T =0 � �pT and �� � T 3=2 for antiferromagnets (z = 2) in the limit T ! 0).In addition, TN should depend on the ontrol parameter Æx = x � x orÆp = p � p as T �j Æ j� with � = z=(d + z � 2) = z=(z + 1) for d = 3 [4℄,while for CeCu6�xAux � � 1 for both Æx [7℄ and Æp [8℄ is found. In order toresolve this puzzle, a searh for ritial �utuations by INS was performed.The short-range magneti ordering found for x = 0.2 along the a� axis [34℄prompted Rosh et al. [6℄ to suggest an e�etively 2D magneti ordering onthe basis that the broad feature observed along a� exhibits a muh smallerwidth along b�. 2D ritial �utuations oupled to quasipartiles with 3Ddynamis do indeed lead to the observed behavior C=T � � lnT , �� � Tand TN � j Æ j, i.e. � = 1 [6℄.A detailed investigation at the ritial onentration x = 0:1 by Stok-ert et al. [35℄ showed that, as a matter of fat, the ritial �utuations asmeasured with an energy transfer of 0.10meV are not on�ned to the a�axis but extend into the a�� plane. This is inferred from a large numberof sans in the a�� plane, some of whih are shown in Fig. 3. Here thedynamial struture fator S(q; ~! = 0:10meV) has the form of rods asindiated by the shaded regions in Fig. 1(). Yet, the main onlusion ofearlier work [6℄ remains valid, namely the presene of a quasi-1D dynamifeature in reiproal spae that orresponds to quasi-2D �utuations in realspae. The width of S(q; ~!) perpendiular to the rods is roughly a fatorof �ve smaller than along the rods. This is found for sans within the a��plane and also perpendiular to the a�� plane, i.e. in the b� diretion [35℄.The 3D ordering peaks for x = 0:15; 0:2 and 0.3 fall on the rods for x = 0:1whih therefore an be viewed as preursors of 3D ordering.From the width of the rods in reiproal spae, the prefator a of thelogarithmi C=T dependene ould be alulated to within a fator of twoof the experimental value [35℄.The spin �utuations also develop spei� dynamis at x = 0:1 [33℄. Thesattering funtion S(q,E; T ) or the suseptibility �00=S(1�exp(�E=kBT ))exhibit E=T saling (E = ~!) in the ritial q region, e.g. at Q = (0:8 0 0),
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3322 H. v. Löhneysen et al.�utuations in this material. A further point is that it is not easy to seewhere an e�etive 2D �utuation spetrum originates from. The 2D planesare spanned by the b axis and the onneting line between next-nearest-neighbor Ce atoms. Only a mirosopi model an establish if, perhaps,the low dimensionality arises from a strong anisotropy of the Fermi surfae,the RKKY interation, ondution-eletron�loal-moment hybridization, ora ombination of these e�ets. On the other hand, the low dimensionalitymight turn out to be a more generi harateristi of a QPT in HFS.Despite these open questions it should be stressed that CeCu6�xAux isone of the best haraterized HFS exhibiting NFL behavior. It is rewardingthat the unusual behavior of the thermodynami and transport propertiesat the QPT an be traed bak to an unusual low-dimensional �utuationspetrum determined by inelasti neutron sattering.The unusual q dependene of the �utuations exists even away from theQPT. Fig. 5 shows sans for x = 0:2 in the a�� plane taken at 50mKwith an energy transfer ~! = 0.15meV. Overall similar features to those
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Non-Fermi-Liquid Behavior and Magneti Flutuations : : : 3323for x = 0:1 are found for this magnetially ordered alloy (TN � 0:25K).These rod-like dynami orrelations oexist with the 3D long-range orderingat Q = (0:625 0 0:275) observed below TN and the short-range order at� = (0.8 0 0) observed below � 0.5K. In fat, the dynami orrelationspersist up to muh higher T , i.e., up to several K, similar to what is observedfor x = 0:1 [33, 35℄. Fig. 6 shows that the orrelations at T = 0:3K, i.e.,above TN have not lost intensity by any appreiable amount with respetto T < TN.
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Fig. 6. Neutron sattering intensity of CeCu5:8Au0:2 for sans along (2.625 0 l),~! = 0:15meV, Ef = 2:74meV at temperatures T = 50mK below TN for magneti�eld B = 0 and 0.33T, and at T = 300mK above TN for B = 0. The sans areshifted by 100 ounts with respet to eah other.4. E�et of pressure and magneti �eld in the viinity of thequantum ritial pointThe onset of magneti order in the CeCu6�xAux system is attributed toa weakening of J beause of the inrease of the molar volume upon alloyingwith Au. Indeed, TN of CeCu6�xAux dereases roughly linearly under hydro-stati pressure p [8,39℄. Although the volume e�et is dominant in the om-petition between magneti and nonmagneti groundstates in CeCu6�xAux,other e�ets also play a role, notably the anisotropi ompressibility [13℄and the anisotropi hange of the lattie onstants upon Au doping (a and 
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Non-Fermi-Liquid Behavior and Magneti Flutuations : : : 3325Subsequently, the same group reported spei�-heat data down to 0.07K ona CeCu5:2Ag0:8 single rystal with TN = 0:7K [44℄. At a ritial magneti�eld B = 2:3T applied to the easy diretion, C=T varies logarithmiallybetween � 1:5 and 0.2K and then levels o� towards lower T , in line witha 0 � �pT dependene. Moreover, the resistivity exhibits a T 1:5 depen-dene at B. Thus the data appear to be ompatible with the onventionalspin-�utuation senario, with d = 3 and z = 2.Elasti neutron-sattering measurements of the (2.625 0 0.275) re�etionfor CeCu5:8Au0:2 with B k  show that its intensity dereases linearly withB and vanishes around B � 0.42T for T = 50mK [43℄. Fig. 7(b) shows thespei� heat of this sample for various applied magneti �elds B. Again, TNis suppressed with inreasing B. For �elds just below and above B, i.e.,B = 0:3T and 0.5T, we observe a negative urvature in C=T vs lnT towardslow T , distintly di�erent from the T dependene observed in pressure tuningthe QPT. Here we have subtrated the hyper�ne ontribution Chf = bNT�2due to the Zeeman splitting of 63Cu and 65Cu nulei. The spei�-heat dataat B = 0:3 and 0.5T may be modeled quite aurately by the self-onsistent3D spin-�utuation model as given by Moriya and Takimoto [5℄, assumingthat this model is appropriate at omparatively small �elds.By using the full �nite-T expression for the spei� heat C, Eq. (4.5)of Ref. [5℄, we obtain a good �t for B = 0:5T with the parameters y0 =0:01; y1 = 8, and TA = 2:8K (solid line in Fig. 7(b)). This expression yieldsa low-T asymptoti dependene C=T = 0 � �T 0:5 previously observed forCeCu6�xAgx. Even the data for B = 0:7T, may be �tted very well by y0 =0:032, an unhanged y1, and a slightly hanged TA = 2:9K. It is remarkablethat the agreement reahes as high as 4K, although the range of validity, inpriniple, is onstrained to temperatures well below the Kondo temperature.However, only a model going beyond the various approximations employedhere, addressing the �eld dependene over a large range, is expeted to showif the behavior near B may indeed be interpreted as a �eld-indued quantumphase transition.We now turn to the eletrial resistivity �(T ) for x = 0:2 for severalhydrostati pressures p, measured with the eletrial urrent along the adiretion, see Fig. 8(a). The derease of TN with inreasing p is diretlyvisible in �(T ), with TN vanishing around � 5 kbar, in reasonable agreementwith the spei�-heat results. We an extrat a linear T dependene of �(T )over a limited T range above 5 kbar. The quasi-linear T dependene of �(T )for p = 7 kbar resembles that of �(T ) for x = 0:1 at p = 0.The e�et of a magneti �eld on �(T ) and on �0 is rather small omparedto that of p (Fig. 8(b)). Furthermore, the best �t for �(T ) = �0 +A00Tm atB = 0:4T � B (solid line in Fig. 8) yields m = 1:48 � 0:03, again in verygood agreement with the 3D spin-�utuation senario. For B = 0:7T, a T 1:5
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Fig. 8. (a) Eletrial resistivity � vs temperature T of CeCu5:8Au0:2 for varioushydrostati pressures p = 0; 1.3, 2.4, 3.5, 4.1, 7.0, 8.1, 9.3, and 9.8 kbar (fromtop to bottom). Solid arrows indiate the Néel temperature TN, open arrows therossover temperature TFL below whih � exhibits a T 2 dependene. (b) � vs T ofCeCu5:8Au0:2 for various magneti �elds B. () Comparison of the T dependeneof � near the magneti-nonmagneti transition obtained by �eld tuning (B = 0:4T)and pressure tuning (p = 7 kbar).�t still is satisfatory, although the data at low T are better desribed by aT 2 behavior. The lear distintion of the resistivity �(T ) for pressure tuningvs. �eld tuning the QPT, i.e. for p and B, is emphasized in Fig. 8() wherethe di�erent T dependenies of �(T ) are learly visible.The di�erent behavior of C(T ) and �(T ) at the QPT tuned by B or ppresents strong evidene for pronouned di�erenes in the �utuation spe-tra. The pressure-tuning results suggest that the strongly anisotropi �u-tuation spetrum observed for x = 0:1 at ambient pressure whih an bemodeled by quasi-2D �utuations, prevails. One may expet that likewisethe unexpeted energy�temperature saling of the dynami suseptibility��1(q; E) = �1(f(q) + (�iE + aT )�) with � = 0:75 observed for x = 0:1at p = 0 [38℄, survives at the QPT under pressure.On the other hand, a magneti �eld appears to drive the system to-wards a more isotropi 3D �utuation spetrum. Inelasti neutron satteringstudies under pressure and in a magneti �eld as well as further uniaxial-



Non-Fermi-Liquid Behavior and Magneti Flutuations : : : 3327stress studies are neessary in order to qualify the �ndings of the presentstudy and to establish a possible link to the �eld�temperature saling ofthe uniform stati suseptibility found reently for CeCu5:9Au0:1 [38℄. Itwill be interesting to ompare the magneti order and spin dynamis inCeCu6�xAgx and CeCu6�xAux in a magneti �eld. A preliminary mea-surement for CeCu5:8Au0:2 (Fig. 6) shows that the �utuations prevail in amagneti �eld B = 0:33T, i.e. lose to B.5. ConlusionsCeCu6�xAux is one of the best haraterized systems displaying the om-petition between Kondo e�et leading to loal singlets and RKKY intera-tion leading to long-range magneti order. The inommensurate antiferro-magneti order observed for x > 0:1 has been investigated in detail by elastineutron sattering. An unexpeted feature is the jump of the magneti or-dering vetor ourring between x = 0:3 and 0.5. The anomalous behaviorof the thermodynami and transport properties of CeCu6�xAux at the quan-tum ritial point x � 0:1 between nonmagneti and magnetially orderedgroundstates is attributed to magneti �utuations with an e�etive dimen-sion smaller than three. While the dynami �utuations measured at �xedenergy transfer have a pronouned q dependene with a strong anisotropy,unexpeted for a preursor of three-dimensional magneti ordering, the dy-nami suseptibility is determined by unusual temporal orrelations thatare independent of q, i.e. loal in harater. This sheds new light on theinterplay between long-range magneti orrelations and loal dynamis atthe quantum ritial point. Reently, the YbRh2(Si1�xGex)2 system wheremagneti order found for x = 0 is suppressed by expansion of the lattie viaGe doping [45℄, has been shown [46℄ to exhibit similar �eld�temperature sal-ing of the uniform stati suseptibility as CeCu5:9Au0:1. While onentrationand hydrostati pressure an be employed for CeCu6�xAux as parameters totune the quantum ritial point in a qualitatively similar fashion, magneti�eld ats di�erently. Overall, �eld has a similar in�uene as temperature indriving the system away from a quantum ritial point. For magnetiallyordered alloys with x > 0:1, �eld may indue a magneti�nonmagneti tran-sition with a behavior reminisent of 3D antiferromagneti spin �utuations.Detailed neutron sattering studies have to be performed in order to hekthis senario and to searh for quantum ritial �utuations.The results presented in the review have grown out of a fruitful ollab-oration with many olleagues and students. We thank F. Huster, A. Neu-bert, T. Pietrus, M. Siek, U. Tutsh, M. Wa�enshmidt and B. Will fortheir ontributions. We are indebted to our neutron-sattering olleaguesG. Aeppli, T. Chattopadhyay, M. Loewenhaupt, and N. Pyka. We also
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