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Intermediate valence compounds containing rare earth or actinide ions are archetypal
systems for the investigation of strong electron correlations. Their effective electron masses of
10 to 50 times the free electron mass result from a hybridization of the highly localized f-
electrons with the more itinerant d-electrons, which is strong enough that their properties are
dominated by on-site electron correlations. We have recently performed inelastic neutron
scattering measurements of four-dimensional S(Q, ) in a single crystal of the intermediate
valence compound, CePds, using the direct geometry chopper spectrometer, MERLIN (ISIS),
showing that the scattering intensity is modulated as a function of Q and o that is inconsistent
with local spin fluctuations. The DFT+DMFT calculations of the momentum-resolved
susceptibility reproduce this behaviour in remarkable detail, without adjustable parameters on an
absolute scale. This is the first time that neutron measurements of band excitations throughout
the Brillouin Zone have been directly compared to first-principles calculations, unambiguously
showing that the Q-dependence of the scattering is caused by particle-hole excitations within f-d

hybridized bands that grow in coherence with decreasing temperature.
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Coenunenuss ¢ npoMexyToyHoil  BaneHTHocThio  (IIB), comepkamme  HOHBI
PENKO3EMENBHBIX 3JIEMEHTOB MWJIM AKTUHOWUJOB SBJISAIOTCSA KJIACCUYECKUMHU CHCTEMaMH JUIs
WCCIICIOBAaHHSI CHIIBHBIX DJIEKTPOHHBIX Koppersinuid. DPQeKTrBHAsS MACCHI SJIEKTPOHOB B 3THUX
cucremax B 10 - 50 pa3 mpeBsimaer Maccy CBOOOTHBIX AJIEKTPOHOB, UTO SIBIISIETCS PE3YIBTaTOM
THOpUAN3AlH JIOKATM30BaHHBIX f - SJEKTPOHOB C 3IIEKTPOHAMH NPOBOAUMOCTH, M 3TO
B3aMMO/IEIICTBHE ABJISIETCS ONPENENIAIONUM B (POPMUPOBAHUH (PU3MUECKUX CBOWCTB COEAMHEHUM
¢ [IB. HemaBHO MBI IpOBENIM U3MEPEHUSI METOJIOM HEYIIPYIOro pacCcesiHus HEUTPOHOB YETHIPEX -
MepHO# QyHKIMK 3akoHa paccesHus S(Q, ®) Ha MOHOKPHCTAIUTMYECKOM 00pa3iie COSTMHECHUS C
[1B CePd; na cnekrpomerpe mpsmoii reomerpun MERLIN (ISIS) u oGnapyxwuam, d9ro
MHTEHCUBHOCTb paccesiHUs ABJsIeTCs CUIIbHOM (yHKuMel Q U ®, YTO HE COrIacyercs ¢ LIMPOKO
pacnpocTpaHEHHBIM YOEXJAEHHEM O JIOKAIbHOM NPUPOJOW CHUHOBBIX (IyKTyauuid B
coequnenusix ¢ IIB. IlpoBeneHHble pacdy€Tbl AMHAMHUYECKON BOCIPUMUMYHBOCTA METOAOM
DFT+DMFT mnoka3zaiu o4eHb XOpollee KOJMYECTBEHHOE COrjacue C SKCIEpUMEHTOM 0e3
MOArOHOYHBIX  IIapaMEeTpoOB.  OJTO  TEPBOE  MpPSAMOE  KOJIMYECTBEHHOE  CpaBHEHHE
HKCIEPUMEHTAILHO U3MEPEHHBIX 30HHBIX BO3OYXKICHHM C pe3ynbTaTaMu pacdy€ToB M3 IMEPBBIX
NPUHITUIIOB BO BCeil 30He BpmiumiosHa KOTOphIe TMOKa3aiu, 4To HaOmogaeMas Q-3aBHCHMOCTH
00YCIIOBIICHA AJIEKTPOH-ABIPOYHBIMH BO30YKACHUSMH B rTHOpuan30BaHHbIX f-d 30Hax u KoTopas

YCUIIMBACTCA MMPU MOHUKCHHUU TCMIICPATYPhI BCIICACTBUC YCUIICHUS CTCIICHHU KOTCPCHTHOCTH.



