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Temperature sensitivity related to probe magnetization <§'§> [1],
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and characterised by the quantum signal to noise ratio [2]. Employing a kn.own an.alytlc solution for the thermodynamic en.trop}./ .of the model [4], and noting
that both the spin fraction C, and the entropy S, have the exact identities,

Q=T H (T)

impurity-bath entanglement quantified using negativity [3], C=0x¥F
and
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RESULTS allows us to therefore (at thermal equilibrium) apply a Maxwell relation to connect the entropy to
L 0.50 the spin fraction,
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g 213 0.25 and solving for suitable derivatives therein allows us to find exact analytic expressions
9023 for the relevant QSNRs [5],
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Fig.1. Universal scaling of the Fig.2. Entanglement negativity . | ’
Kondo impuity probe for flat- decay of the Kondo mpuriy | | [4] MULTIPARAMETER QUANTUM SIGNAL TO NOISE
band, Gaussian, linear chain, and  probe as the applied field strength, op T
twisted bi-layer graphene DoS. B. is increased. Shown for flat- ! Questlon Typical metrological schemes assume all parameters, except the one being inferred, are °y
band, Gaussian, linear chain, and \ known with certainty. How do we incorporate uncertainty from other parameters? !
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twisted bi-layer graphene DoS. For the multiparameter setting we consider a generalization of the single

parameter signal to noise ratio Qqp (1) = 1*H (1),

[2] METROLOGY IN A QUANTUM CRITICAL SYSTEM 24 A4,
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Considering explicitly the estimation of two arbitrary parameters the
inverse quantum Fisher information matrix (QFIM) reads,

1 H —H
. o -1 _ AB.AB AA.1B
2 Impurity Kondo model ﬂ ﬂ Large K-Limit H det(H) (—HAA,AB H, o, )
H=Hg + Hpmbe +J (§IL ' §,J'i’L + §IR ' §,lili'w";') Hygr = K §[L : g]R where det(H) = Ha, 1, Hap 1, — q_{ﬁa,ﬂg Thus we find,
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Parameter sensitivity related to spin-fraction, AB:1B spP(4p)
|(9 C |2 and similarly for Qup (A, Ag). For the off-diagonal terms,
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here the spin-fraction is defined Hias

WAETE LIE Spii-rattion lf © lile . R R For our setup, the multiparameter estimation of temperature and coupling

C = (§ L § IR) = Tr{(§ L § IR) @pmbe} is characterized by a singular QFIM, which is captured in the above

expression. By adding a known control field, we recover multiparameter

RESULTS: SINGLE PARAMETER ESTIMATICN sensitivity:
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Single-parameter estimation of temperature (7) and impurity-impurity coupling (K) in the large 0.0 0.0 0.0_2 3 , v 0
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impurity Kondo model extracted numerically from the Numerical Renormalization Group.
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