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o3133ifnptqpejepsfdvqfsbsqpsgjo
mbopsnbmjebeeftqvˢtefmbqboefnjb-z
wpmwfsbmbqmfobbdujwjebeqsftfodjbm-efmb
rvfnfodjpobsˢt˫mpbmhvoptfkfnqmpt-zb
rvfmbqpeˢjtfodpousbssfgmfkbebfoftub
nfnpsjb/ Foqbsujdvmbs-ifnptdpoujovbep
sfbmj{boepKpsobebtdjfou˦gjdbtefejdbebtb
mbtejtujoubtm˦ofbtefjowftujhbdj˫oefmJGJD-
dpodsfubnfoufmbtm˦ofbtM6ǆHsbwjuzboeuif
EbslVojwfstf/HsbwjubujpobmXbwftboeCmbdl
IpmftǇ-M3ǆOfvusjoptboemfqu˫ogmbwpvsǇzM8
ǆBewbodfejotusvnfoubujpoboedpnqvujohjo
gvoebnfoubmqiztjdtǇ/Hsbdjbtbupeptmpt
pshboj{bepsftz qbsujdjqbouftqpsmbt
joufsftbouftdibsmbtzejtdvtjpoft/

Ubncjˢonfhvtubs˦beftubdbsmbpshboj{bdj˫o
efmxpsltipqGmjqQiztjdt-ftqfdjbmnfouf
efejdbepbebsvobwjtj˫ohfofsbmefmbg˦tjdb
efqbsu˦dvmbt-ovdmfbszbqmjdbdjpoftbk˫wfoft
qptuepdtzepdupsboebt0pt-zdvzppckfujwpft
ubncjˢoebswjtjcjmjebebmbtjowftujhbepsbt-
qspnpwjfoepmbqbsujdjqbdj˫oefnvkfsftqbsb
joufoubssfevdjsmbeftjhvbmebeefhˢofspfo
ovftuspdbnqpdjfou˦gjdp/

FonbzpsfdjcjnptmbwjtjubefEjbobNpsbou-
NjojtusbefDjfodjbfJoopwbdj˫o-qbsbdpopdfs

de cerca los tres proyectos de I+D+i en
hadronterapia del IFIC: HYMNS-ERC,liderado
por el investigador César Domingo, VALID
liderado por la investigadora Gabriela Llosá y
INITIAL-LINAC6+, liderado por el investigador
Juan Fuster en colaboración con el CIEMAT.

Con motivo del X aniversario del
descubrimiento del bosón de Higgs en el
colisionador LHC del CERN, la comisión de
divulgación de IFIC organizó una sesión
conmemorativa para el público general con
gran éxito de participación .

En octubre tuvo lugar una reunión híbrida del
Comité Científico Asesor del IFIC, al que
agradecemos su tiempo y sus aportaciones
para ayudarnos a mejorar. Despedimos al
profesor Peter Jenni, de la Universidad de
Freiburg, Alemania, y CERN, con nuestra
gratitud por sus consejos durante estos años,
y damos la bienvenida en el comité a la
profesora Manuella Vincter, de la Universidad
de Carleton, Canadá,y CERN.

Este año 2022, los investigadores del IFIC han
conseguido un récord de financiación
competitiva, como se puede ver en la
memoria, en buena parte debido al Plan
Complementario de I+D+i en Astrofísica y
Física de Altas Energías, apoyado por la
Generalitat Valenciana y el Ministerio de
Ciencia e Innovación, del que es coordinador
en la Comunidad Valenciana nuestro
compañero el Profesor de Investigación
Carlos Lacasta.

Por supuesto, quiero resaltar que este año el

JGJDibtjephbmbsepobepdpofmǆEjtujoujwpef
bdsfejubdj˫ofojhvbmebeefhˢofspǇefmDTJD
3133/Foipsbcvfobbupeptzupebt-zhsbdjbt
bmbDpnjtj˫oefJhvbmebezEjwfstjebeefmJGJD
qpstvftgvfs{pz qpsmbtovnfsptbt
jojdjbujwbtrvfoptiboifdipnfsfdfepsftef
ftufejtujoujwp/

EptjowftujhbepsftefmJGJDibobtvnjepfo
3133vob wf{ n˚t jnqpsubouft
sftqpotbcjmjebeftjoufsobdjpobmft; Dbsmpt
Nbsj˩btibtjepopncsbepovfwpdppsejobeps
uˢdojdpefmfyqfsjnfoupCfmmfJJfoKbq˫oz
Nbs˦bKptDsptubqsftjefoubefmDpotfkpefmb
Dpmbcpsbdj˫oefmfyqfsjnfoupBUMBT-vopef
mptepthsboeftefufdupsftefmHsbo
DpmjtjpobepsefIbespoft)MID*/

Eftubdbsubncjˢombsfmfwbodjbefmbtuftjt
epdupsbmftsfbmj{bebtfofmJGJD;Sjdbsep
DfqfefmmpzSbgbfmQbwbppcuvwjfspofmqsfnjp
fyusbpsejobsjpefEpdupsbep3132efmb
VojwfstjubuefW˙mfodjb-zDmbsbNvshvjfm
qsfnjpbmbnfkpsuftjtefFtqb˩befmb
Ejwjtj˫oefG˦tjdbUf˫sjdbzefQbsu˦dvmbt
)EGUQ*efmbSfbmTpdjfebeFtqb˩pmbefG˦tjdb
)STFG*/

Hsbdjbtbmbjojdjbujwbefwbsjptnjfncsptefm
JGJD-ifnptdsfbepmbDpnjtj˫oef
Tptufojcjmjebeefmjotujuvup-joufhsbebqps
qfstpobmefmDTJDzefmbVojwfstjubuef
Wbmˡodjb-rvfibfnqf{bepbusbcbkbsqbsb
bzvebsoptbejtnjovjsfmjnqbdupefovftusb
bdujwjebefofmqmbofub/

Mbnfoubcmfnfoufftufb˩pifnpttvgsjepmb
usjtufqˢsejebefeptefovftusptdpnqb˩fspt-
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OvsjbSjvt
Ejsfdupsb!efm!JGJD

FtufcboGvmmbobzWjdfouHjnˢof{-rvfopt
iboefkbepefnbtjbepqspoup/ Op mft
pmwjebnptfoovftuspe˦bbe˦b-zubncjˢomft
rvfsfnptsfdpsebsfoftubnfnpsjb/

Ftdpowfojfoufbdmbsbsrvfmbsfevddj˫oef
qvcmjdbdjpoftsftqfdupbb˩ptboufsjpsfttf
efcfbmbtvtqfotj˫oefmbtqvcmjdbdjpoftef
mptdvbuspnbzpsftfyqfsjnfouptefmMID
)jodmvjeptBUMBTzMIDc*fonbs{pef3133-
efcjepbmbgbmubefbdvfseptpcsfd˫np
jodmvjsbmptdjfou˦gjdptfjotujuvuptsvtptz
cjfmpssvtptusbtmbjowbtj˫osvtbefVdsbojb/

Dpnptjfnqsf-rvjfspufsnjobssfdpopdjfoep
fmusbcbkpzefejdbdj˫oefmptnjfncsptefm
JGJD-uboupfmqfstpobmepdfouffjowftujhbeps
dpnpfmqfstpobmuˢdojdp-efbenjojtusbdj˫oz
dpnvojdbdj˫o/Hsbdjbtbupeptqpsibcfs
ifdipqptjcmftmbtovnfsptbtbdujwjebeft
eftdsjubtfoftubnfnpsjbzqpsnboufofs
ovftuspmjefsb{hpjoufsobdjpobm/
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o3133ifnqphvusfdvqfsbsqfsgjmb
opsnbmjubueftqsˢtefmbqboeˡnjb-jupsobsb
mbqmfobbdujwjubuqsftfodjbm-efmbrvbm
ftnfoubsˢopnˢtbmhvotfyfnqmft-kbrvfmb
qpefvuspcbssfgmfdujebfobrvftubnfn˪sjb/
Fo qbsujdvmbs-ifndpoujovbusfbmju{bou
Kpsobeftdjfou˦gjrvftefejdbeftb mft
ejgfsfoutm˦ojfte(jowftujhbdj˫ef m(JGJD-
dpodsfubnfoumftm˦ojftM6ǆHsbwjuzboeuif
EbslVojwfstf/HsbwjubujpobmXbwftboeCmbdl
IpmftǇ-M3ǆOfvusjoptboemfqupogmbwpvsǇjM8
ǆBewbodfejotusvnfoubujpoboedpnqvujohjo
gvoebnfoubmqiztjdtǇ/Hs˙djftb uputfmt
pshboju{bepstj qbsujdjqboutqfsmft
joufsfttboutybssbeftjejtdvttjpot/

Ubncns(bhsbebsjbeftubdbsm(pshboju{bdj˫efm
xpsltipqGmjqQiztjdt-ftqfdjbmnfouefejdbub
epobsvobwjtj˫hfofsbmefmbg˦tjdbef
qbsu˦dvmft-ovdmfbsjbqmjdbdjpotb kpwft
qptuepdtjepdupsboet0ft-jubncespobs
wjtjcjmjububmftjowftujhbepsft-qspnpwfoumb
qbsujdjqbdj˫efepoftqfsbjoufoubssfevjsmb
eftjhvbmubuefhˡofsffofmoptusfdbnq
djfou˦gjd/

Bmnbjhw˙sfnsfcsfmbwjtjubefEjbobNpsbou-
NjojtusbefDjˡodjbjJoopwbdj˫-qfsbdpoˡjyfs

de prop els tres projectes d'I+D+i en
hadronterapia de l'IFIC: HYMNS-ERC, liderat
per l'investigador César Domingo, VALID
liderat per la investigadora Gabriela Llosá i
INITIAL-LINAC6+, liderat per l'investigador
Juan Fuster en col·laboració amb el CIEMAT.

Amb motiu del X aniversari del descobriment
del bosó d'Higgs en el colisionador LHC del
CERN, la comissió de divulgació d'IFIC va
organitzar una sessió commemorativa per al
públic general amb gran èxit de participació .

A l'octubre va tindre lloc una reunió híbrida del
Comitè Científic Assessor de l'IFIC, al qual
agraïm el seu temps i les seues aportacions
per a ajudar-nos a millorar . Acomiadem al
professor Peter Jenni, de la Universitat de
Freiburg, Alemanya i CERN, amb la nostra
gratitud pels seus consells durant aquests
anys, i donem la benvinguda en el comitè a la
professora Manuella Vincter, de la Universitat
de Carleton, Canadà, i CERN.

Aquest any 2022, els investigadors de l'IFIC
han aconseguit un rècord de finançament
competitiu , com es pot veure en la memòria,
en bona part a causa del Pla Complementari
d'I+D+i en Astrofísica i Física d'Altes Energies,
secundat per la Generalitat Valenciana i el
Ministeri de Ciència i Innovació, del qual és
coordinador a la Comunitat Valenciana el
nostre company el Professor d'Investigació
Carlos Lacasta.

Per descomptat , vull ressaltar que enguany
l'IFIC ha sigut guardonat amb el ǆDistintiu
d'acreditació en igualtat de gènereǇdel CSIC
2022. Enhorabona a tots i totes, I gràcies a

mbDpnjttj˫e(JhvbmubujEjwfstjubuefm(JGJDqfm
tfvftgpsˠjqfsmftopncsptftjojdjbujwftrvf
fotibogfunfsfjyfepste(brvftuejtujoujv/

Eptjowftujhbepstefm(JGJDibobttvnjufo
3133 jnqpsuboutsftqpotbcjmjubut
joufsobdjpobmt; DbsmptNbsj˩btibtjhvu
opnfobuopvdppsejobepsuˡdojdef
m(fyqfsjnfouCfmmfJJbmKbqj˫Nbs˦bKptˢ
Dptub-qsftjefoubefmDpotfmmef mb
Dpm¶mbcpsbdj˫efm(fyqfsjnfouBUMBT-voefmt
epthsbotefufdupstefmHsboDpmjtjpobeps
e(Ibespot)MID*/

Eftubdbsubncmsbsfmmfw˙odjbefmftuftjt
epdupsbmtsfbmju{beftfom(JGJD; Sjdbsep
DfqfefmmpjSbgbfmQbwbpwbopcufojsfmqsfnj
fyusbpsejobsjef Epdupsbu3132ef mb
VojwfstjubuefW˙mfodjb-jDmbsbNvshvjfmqsfnj
bmbnjmmpsuftje(FtqbozbefmbEjwjtj˫ef
G˦tjdbUf˪sjdbjefQbsu˦dvmft)EGUQ*efmb
SfjbmTpdjfubuFtqbozpmbefG˦tjdb)STFG*/

Hs˙djftbmbjojdjbujwbefejwfstptnfncsftef
m(JGJD-ifndsfbumbDpnjttj˫efTptufojcjmjubu
efm(jotujuvu-joufhsbebqfsqfstpobmefmDTJDj
efmbVojwfstjubuefWbmˡodjb-rvfibdpnfoˠbu
b usfcbmmbsqfsb bkvebs.optb ejtnjovjs
m(jnqbdufefmboptusbbdujwjubufofmqmbofub/

Mbnfoubcmfnfou-fohvbozifnqbujumbusjtub
qˡsevbefevftefmtoptusftdpnqbozt-
FtufcboGvmmbobjWjdfouHjnˢof{-rvffotibo
efjybunbttbqspnquf/Opfmtpcmjefnfofm
optusfejbbejb-jubncˢfmtwpmfnsfdpsebsfo
brvftubnfn˪sjb/

ˇtdpowfojfoubdmbsjsrvfmbsfevddj˫ef
qvcmjdbdjpotsftqfdufbboztboufsjpstftefv
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Ejsfdupsb!ef!mǃJGJD

bmbtvtqfotj˫efmftqvcmjdbdjpotefmtrvbusf
nbkpstfyqfsjnfoutefmMID)jodmptptBUMBTj
MIDc*bmnbseɣf3133-bdbvtbefmbgbmub
e(bdpsetpcsfdpnjodmpvsfbmtdjfou˦gjdtj
jotujuvutsvttptjcjfmpsvtpteftqsˢtefmb
jowbtj˫svttbe(Vdsb˨ob/

Dpntfnqsf-wvmmbdbcbssfdpofjyfoufmusfcbmm
jefejdbdj˫efmtnfncsftefm(JGJD-uboufm
qfstpobmepdfouj jowftujhbepsdpnfm
qfstpobmuˡdojd- e(benjojtusbdj˫j
dpnvojdbdj˫/Hs˙djftbuputqfsibwfsgfu
qpttjcmftmftopncsptftbdujwjubuteftdsjuft
fobrvftubnfn˪sjbjqfsnboufojsfmoptusf
mjefsbuhfjoufsobdjpobm/
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Fohmjti
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o3133xfibwfgjobmmzcffobcmfupsfdpwfs
opsnbmjuzbgufsuifqboefnjd-boeupsfuvsoup
gvmmjo.qfstpobdujwjuz-pgxijdiJxjmmnfoujpo
pomzbgfxfybnqmft-tjodfzpvdbogjoeju
sfgmfdufejouijtsfqpsu/Joqbsujdvmbs-xfibwf
dpoujovfeupipmetdjfoujgjddpogfsfodft
efejdbufeupuifejggfsfoumjoftpgsftfbsdibu
JGJD-tqfdjgjdbmmzuifmjoftM6ǆHsbwjuzboeuif
EbslVojwfstf/HsbwjubujpobmXbwftboeCmbdl
IpmftǇ-M3ǆOfvusjoptboemfqupogmbwpvsǇboe
M8ǆBewbodfejotusvnfoubujpoboedpnqvujoh
jogvoebnfoubmqiztjdtǇ/Uiboltupbmmuif
pshboj{fstboeqbsujdjqboutgpsuifjoufsftujoh
ubmltboeejtdvttjpot/

Jxpvmebmtpmjlfupijhimjhiuuifpshboj{bujpo
pguifGmjqQiztjdtxpsltipq-ftqfdjbmmz
efejdbufeuphjwjohbopwfswjfxpgqbsujdmfboe
ovdmfbsqiztjdtboebqqmjdbujpotupzpvoh
qptuepdtboeepdupsbmtuvefout-boexiptf
pckfdujwfjtbmtpuphjwfwjtjcjmjuzupgfnbmf
sftfbsdifst-qspnpujohuifqbsujdjqbujpopg
xpnfoupuszupsfevdfhfoefsjofrvbmjuzjo
pvstdjfoujgjdgjfme/

JoNbzxfsfdfjwfebwjtjugspnEjbobNpsbou-
NjojtufspgTdjfodfboeJoopwbujpo-uphfuup
lopxgjstu.iboebcpvuuifuisffS'E'j

projects in hadron therapy at IFIC: HYMNS-
ERC,led by researcher César Domingo; VALID,
led by researcher Gabriela Llosá; and INITIAL-
LINAC6+, led by researcher Juan Fuster in
collaboration with CIEMAT.

On the occasion of the 10th anniversary of the
discovery of the Higgs boson at the CERNLHC
collider, JGJDǃtoutreach commission
organized a commemorative event for the
general public, with great participation .

A hybrid meeting of JGJDǃtScientific Advisory
Committee took place in October, and we
thank the committee members for their time
and contributions to help us improve. We say
goodbye to Professor Peter Jenni, from the
University of Freiburg (Germany) and CERN,
with our gratitude for his advice over the
years. We welcome Professor Manuella
Vincter, from Carleton University (Canada) and
CERN,to the committee .

This year, 2022, IFIC researchers have
obtained the largest-ever amount of
competitive funding, as can be seen in the
report. This is partly due to the
Complementary R&D&I Plan in Astrophysics
and High Energy Physics, supported by the
Generalitat Valenciana and the Ministry of
Science and Innovation, of which our
colleague Research Professor Carlos Lacasta
is coordinator in the Valencian Community.

Of course, I want to highlight that this year IFIC
has been awarded the ǆHfoefsEquality
Accreditation EjtujodujpoǇfrom CSIC.
Congratulations to everyone, and thanks to
JGJDǃtEquality and Diversity Commission for

uifjsfggpsutboegpsuifovnfspvtjojujbujwft
uibuibwffbsofevtuijtejtujodujpo/

UxpJGJDsftfbsdifstibwfpodfbhbjo
bttvnfe jnqpsuboujoufsobujpobm
sftqpotjcjmjujftuijtzfbs;DbsmptNbsj˩btibt
cffobqqpjoufeofxufdiojdbmdppsejobupspg
uifCfmmfJJfyqfsjnfoujoKbqbo-boeNbs˦b
KptDsptubqsftjefoupguifDpmmbcpsbujpo
DpvodjmpguifBUMBTfyqfsjnfou-pofpguif
uxpmbshfefufdupstpguifMbshfIbespo
Dpmmjefs)MID*/

Jxpvmebmtpmjlfupijhimjhiuuifsfmfwbodfpg
uifepdupsbmuiftftdbssjfepvubuJGJD;Sjdbsep
DfqfefmmpboeSbgbfmQbwbppcubjofeuif
fyusbpsejobsz3132Epdupsbufbxbsegspnuif
VojwfstjuzpgWbmfodjb-boeDmbsbNvshvjuif
bxbsegpsuifcftuuiftjtjoTqbjogspnuif
EjwjtjpopgUifpsfujdbmQiztjdtboeQbsujdmft
)EGUQ*pguifSpzbmTqbojtiTpdjfuzpg
Qiztjdt)STFG*/

UiboltupuifjojujbujwfpgtfwfsbmJGJD
nfncfst-xfibwfdsfbufeuifJotujuvuf(t
TvtubjobcjmjuzDpnnjttjpo-dpnqptfepgtubgg
gspnDTJDboegspnuifVojwfstjuzpgWbmfodjb-
xijdiibtcfhvoupxpslupifmqvtsfevdfuif
jnqbdupgpvsbdujwjuzpouifqmbofu/

Vogpsuvobufmz-uijtzfbsxfibwftvggfsfeuif
tbempttpguxppgpvsdpmmfbhvft-Ftufcbo
GvmmbobboeWjdfouHjnˢof{-xipibwfmfguvt
upptppo/Xfepopugpshfuuifnjopvsebjmz
mjwft-boexfbmtpxbouupsfnfncfsuifnjo
uijtsfqpsu/

Jujtxpsuidmbsjgzjohuibuuifsfevdujpojo
qvcmjdbujpotdpnqbsfeupqsfwjpvtzfbstjt
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evfupuiftvtqfotjpopgqvcmjdbujpotpguif
gpvsmbshftuMIDfyqfsjnfout)jodmvejoh
BUMBTboeMIDc*joNbsdi3133-evfupuif
mbdlpgbhsffnfoupoipxupjodmvefSvttjbo
boeCfmbsvtjbotdjfoujtutboejotujuvuftbgufs
uifSvttjbojowbtjpopgVlsbjof/

Btbmxbzt-Jxbouupgjojticzsfdphoj{johuif
xpslboeefejdbujpopgJGJDnfncfst-cpui
uifufbdijohboesftfbsditubggbtxfmmbtuif
ufdiojdbm-benjojtusbujwfboedpnnvojdbujpo
tubgg/Uibolzpvbmmgpsibwjohnbefuif
ovnfspvtbdujwjujfteftdsjcfejouijtsfqpsu
qpttjcmf-boegpsnbjoubjojohpvsjoufsobujpobm
mfbefstijq/
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Ubljohbewboubhfpguifjoufotfnbhofujdgjfmetqspevdfejouif
dpmmjtjpotpgifbwzjpotbuuifMID-bojoufsobujpobmufbnxjuiJGJD
qbsujdjqbujpoibttipxobxbzupejtdpwfsuifmpoh.tpvhiunbhofujd
npopqpmft/Uifsftvmutpguijtxpsl-qvcmjtifejouifkpvsobm(Obuvsf(-
svmfpvuuiffyjtufodfpgmjhiunbhofujdnpopqpmft/Npsfjogpsnbujpo
ifsf/

UIF!NPFEBM!FYQFSJNFOU!QVCMJTIFT!OFX!SFTVMUT!JO!UIF!TFBSDI!GPS!UIF!
IZQPUIFUJDBM!NBHOFUJD!NPOPQPMFT

JGJDsftfbsdifst-jodpmmbcpsbujpoxjuisftfbsdifstgspnuif
VojwfstjujftpgWjfoobboeUpiplvboeuifQbvmTdifssfsJotujuvuf-
nfbtvsfgpsuifgjstuujnfuifnbttpguifcpuupnrvbslgspnjut
joufsbdujpotxjuiuifIjhhtcptpoboedpogjsn-btqsfejdufecz
uifpsz-uibuuijtrvboujuzdibohftxjuifofshz/Npsfjogpsnbujpo
ifsf/

GJSTU!NFBTVSFNFOU!PG!UIF!NBTT!PG!POF!PG!UIF!CBTJD!DPOTUJUVFOUT!PG!
NBUUFS!WJB!JUT!JOUFSBDUJPO!XJUI!UIF!IJHHT!CPTPO

https://webific.ific.uv.es/web/content/el-experimento-moedal-publica-nuevos-resultados-para-encontrar-una-de-las-part%C3%ADculas-m%C3%A1s
http://webific.ific.uv.es/web/content/miden-por-primera-vez-la-masa-de-uno-de-los-constituyentes-b%C3%A1sicos-de-la-materia-por-su
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UifAGmjqQiztjdtXpsltipqibtcffopshboj{febuJGJD/Ju
ibebqbsujdjqbujpopgbspvoe311qfpqmfboeibtbdijfwfejut
hpbmpgdpnqmfufmzsfwfsujohuifuzqjdbmtubujtujdtjo
dpogfsfodftsfmbufeupovdmfbs-qbsujdmfboebtuspqbsujdmf
qiztjdt/Uifqbsujdjqbujpoxbt86&xpnfo-boe36&nfo-
xjuiuifnbkpsjuzpguifqsftfoubujpothjwfoczxpnfo-98&/
Npsfjogpsnbujpoifsf/

@FLIPPHYSICS WORKSHOP REVERSES GENDER PARTICIPATION STATISTICS FOR 
NUCLEAR AND PARTICLE PHYSICS CONFERENCES

UifNjojtufsgpsTdjfodfboeJoopwbujpo-EjbobNpsbou-wjtjufe
JGJDǃtgbdjmjujft/Bnpohuifn-uifFSDDpotpmjebupsIZNOT
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LINE 1. 
The Higgs force 
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masses, highly constrained by direct LHC
searches, are allowed provided that the new
lepton Yukawa couplings are fully scrutinized,
including values up to 250 GeV. In the
framework of a complete model, fully
numerically analysed, we showed the
implications of the recent Mw measurement.

Anomaly-free ALP from non -Abelian flavor 
symmetry

Motivated by the XENON1T excess in electron-
recoil measurements, we investigated the
prospects of probing axion-like particles (ALP)
in lepton flavor violation experiments. In
particular, we identify such ALP as a pseudo-
Goldstone from the spontaneous breaking of
the flavor symmetries that explain the mixing
structure of the Standard Model leptons. We
present the case of the flavor symmetries
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CERN prototypes and its impact on future
proton decays searches in the far detectors .

The discovery of an extremely rare radioactive
process, neutrinoless double beta decay
(bb0n), would prove that neutrinos are
Majorana particles, making neutrinos very
special particles, "double agents" of the matter
and antimatter realm. IFIC is the proponent
and a major leader of the Neutrino Experiment
with a Xenon TPC (NEXT), that has developed
a new technology to search for bb0nusing a
high pressure 136Xe time projection chamber
(TPC), and is the flagship experiment of the
national Canfranc Underground Laboratory.
Recently, the 5 kg NEXT-White detector
successfully completed its physics
programme, while the NEXT-100 (100 kg)
detector construction will start taking data in
2023. The NEXT collaboration reported in
2022 a measurement of the half-life of the
136Xe two-neutrino double beta decay [1], an
analysis that relies on the data collected with
the NEXT-White detector (with a fiducial mass
of only 3.5 kg of Xe), as well as on the
topology of double-electron tracks. The

qsftfoufeufdiojrvfefnpotusbuftuif
gfbtjcjmjuzpgvojrvfcbdlhspvoe.npefm.
joefqfoefouofvusjopmfttepvcmfcfubefdbz
tfbsdift/

Ofvusjoptqspevdfejodptnjd.sbztipxfstjo
uifbunptqifsfibwfcffofttfoujbmup
nfbtvsfofvusjopqspqfsujft/Ebubgspn
ofvusjopufmftdpqftpouifijhiftufofshzubjm
pguiftfbunptqifsjdgmvyftdbocfvtfeup
tuvezofvusjopptdjmmbujpotpsupqfsgpsnb
upnphsbqizpguifFbsui-btqspwfoczJGJD
sftfbsdifst/UifWbmfodjbFyqfsjnfoubmHspvq
pgBtuspqbsujdmft)WFHB*hspvq-nfncfspg
uifBOUBSFTboeLN4OfUdpmmbcpsbujpot-ibt
uiftuvezpgofvusjopqspqfsujftbtpofpgjut
nbjosftfbsdimjoft/Jo3133-bgufs27zfbst
ubljohebub-uifBOUBSFTufmftdpqfefgjojufmz
tupqqfeboeuifefufdupsmjoftxfsf

Fybnqmfpguifnpejgjdbujpotjoevdfeczopo.tuboebse
ofvusjopjoufsbdujpotpouifejtbqqfbsbodfqspcbcjmjujftpg
nvpoofvusjopt-btbgvodujpopguifusvfofvusjopfofshzboe
dptjofpguif{fojuibohmf-uibudbocftuvejfexjuiebubgspn
BOUBSFT/

YZ-Y[boeZ[qspkfdujpotpg4E epvcmf.fmfduspousbdlt
nfbtvsfexjuiuifOFYU.Xijufefufdups/
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ejtnboumfe-cvuuifbobmztjtpgbwbjmbcmfebub
ibwfqspwjefenbozjoufsftujohsftvmutpo
ofvusjopqspqfsujft-tvdibtuiftfbsdigps
opo.tuboebseofvusjopjoufsbdujpot)\3̂ boe
Kfs{zNḇd{blǃtQiEuiftjt*/Uifhspvqbmtp
dpousjcvuftupufdiojdbmnbuufstjouijtupqjd
qspevdjohuifNpoufDbsmptjnvmbujpotgps
ofvusjopboebunptqifsjdnvpocbdlhspvoe
boeefwfmpqjohuifnbdijofmfbsojoh
bmhpsjuinuibujujtvtfeupjefoujgzqbsujdmftjo
LN4OfU0PSDB-xiptftfotjujwjuzup
efufsnjofuifofvusjopnbttpsefsjohboe
ptdjmmbujpoqbsbnfufstxbtfwbmvbufejo\4̂/

JGJDofvusjopuifpsjtutbsfxpsmemfbefstjo
fyqmpsjohuifofxqiztjdtbttpdjbufexjui

uifpsjhjopgofvusjopnbttpsjouif
efufsnjobujpopgofvusjopqspqfsujftgspnbmm
dvssfouboevqdpnjohptdjmmbujpofyqfsjnfout-
btxfmmbtdpnqmfnfoubszpctfswbujpottvdi
btofvusjopmfttepvcmfcfubefdbzsftvmutps
dptnpmphjdbmebub/Gpsjotubodf-uifbvuipst
pg\5̂ sfwjtjuuifhfofsbujpopguif
dptnpmphjdbmnbuufs.boujnbuufsbtznnfuszjo
uifnjojnbmfyufotjpopguifTuboebseNpefm
xjuiuxptjohmfuifbwzofvusbmmfqupot-uibu
dbofyqmbjouiftnbmmofttpgofvusjopnbttft/

Ofvusjoptbsfuiftfdpoenptubcvoeboupgbmm
lopxoqbsujdmftjouifdptnptboe-
tvsqsjtjohmz-uifjsujoznbttftdbojogmvfodf
uiffwpmvujpopgpvsVojwfstf-mfbwjoh
nfbtvsbcmfgfbuvsftjouifdptnjdnjdspxbwf
cbdlhspvoeboeuifejtusjcvujpopghbmbyjft/Jo
3133-bobobmztjtdmbjnfeuibudvssfou
ptdjmmbujpo-cfubefdbzboedptnpmphjdbmmjnjut
poejggfsfoupctfswbcmftqspwjefebspcvtu

decisive Bayesian evidence in favour of the
normal ordering of the neutrino mass
spectrum. An international team, including
IFIC theorists Olga Mena and Mariam Tórtola,
quantified in [5] the preference in favour of the
normal ordering, while accounting for data
from oscillation and beta-decay experiments,
as well as from cosmological probes. They
found no decisive evidence for the normal
mass ordering and described how this kind of
analyses must rely on priors and
parameterizations that are ordering-agnostic :
robust results should be regarded as those in
which the preference for the normal neutrino
mass ordering is driven exclusively by the
data.

IFIC theorists have also considered the
implications for particle physics and
astrophysics of coherent elastic neutrino-
nucleus scattering (CEvNS), a process first
measured in 2017 by the COHERENT

LN4OfU0PSDBtfotjujwjuzupuifofvusjopnbttpsefsjohbtb
gvodujpopgebububljohujnfgpscpuiopsnbmboejowfsufe
psefsjoh/

Sfhjpopguifqbsbnfufstqbdfmfbejohupuifdpssfducbszpo
btznnfuszpguifVojwfstfjobnjojnbmfyufotjpopguif
TuboebseNpefmxjuiuxptjohmfuifbwzofvusbmmfqupot/

Tubujtujdbmtjhojgjdbodfpguifqsfgfsfodfpgpofxbzpg
psefsjohofvusjopnbttft)opsnbm*pwfsuifpuifs)jowfsufe*-
vtjohptdjmmbujpoebubbmpofboejodpncjobujpoxjuipuifs
ebubtfuttfotjujwfupuifbctpmvuftdbmfpgofvusjopnbttft/
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dpmmbcpsbujpo/Joqbsujdvmbs-uifjoufsbdujpopg
tpmbsboebunptqifsjdofvusjoptxjuiuif
ovdmfjpgbebslnbuufsefufdupsqspevdftbo
jssfevdjcmfcbdlhspvoe-lopxobtofvusjop
gmpps/Uifbvuipstpg\7̂ ibwfbobmztfeuif
jnqbdupgdvssfouDPIFSFOUebubpouif
ejtdpwfsztfotjujwjujftpgebslnbuufs)pguif
XJNQljoe*-pgqbsujdvmbsjoufsftugpsgvuvsf
nvmuj.upoefufdupsttvdibtYFOPOoUps
EBSXJO/

WIMP dark matter discovery limits obtained using the CEvNS
cross section measurements at COHERENT with the CsI
detector.

TfmfdufeQvcmjdbujpot

\2̂OFYUDpmmbcpsbujpo-Nfbtvsfnfoupguif247Yf
uxp.ofvusjopepvcmf.cfub.efdbzibmg.mjgfwjbejsfdu
cbdlhspvoetvcusbdujpojoOFYU-QiztjdbmSfwjfx
D216)3133*166612EPJ\bsYjw^

\3̂ BOUBSFTDpmmbcpsbujpo-Tfbsdigpsopo.
tuboebseofvusjopjoufsbdujpotxjui21zfbstpg
BOUBSFTebub-KpvsobmpgIjhiFofshzQiztjdt
18)3133*159EPJ\bsYjw^

\4̂ LN4OfUDpmmbcpsbujpo-Efufsnjojohuif
ofvusjopnbttpsefsjohboeptdjmmbujpo
qbsbnfufstxjuiLN4OfU0PSDB- Fvspqfbo
QiztjdbmKpvsobmD93)3133*37EPJ\bsYjw^

\5̂ Q/Ifso˚oef{-K/M˫qf{.Qbw˫o-O/Sjvt-T/
Tboeofs- Cpvoetposjhiu.iboefeofvusjop
qbsbnfufstgspnpctfswbcmfmfquphfoftjt-
KpvsobmpgIjhiFofshzQiztjdt23)3133*123
EPJ\bsYjw^

\6̂ T/Hbsjb{{p-P/Nfob-N/U˫supmb-fubm-
Ofvusjopnbttboenbttpsefsjoh;opdpodmvtjwf
fwjefodfgpsopsnbmpsefsjoh- Kpvsobmpg
DptnpmphzboeBtuspqbsujdmfQiztjdt21)3133*
121EPJ\bsYjw^

\7̂E/Bsjtuj{˚cbmTjfssb-W/EfSpnfsj-M/K/Gmpsft-
E/L/Qbqpvmjbt-JnqbdupgDPIFSFOUnfbtvsf.
nfout-dsptttfdujpovodfsubjoujftboeofx
joufsbdujpotpouifofvusjopgmpps-Kpvsobmpg
DptnpmphzboeBtuspqbsujdmfQiztjdt12)3133*
166EPJ\bsYjw^

TfmfdufeDpogfsfodfUbmlt

K/X/G/Wbmmf-Ofvusjopuifpszpvumppl-41uiJou/
TznqptjvnpoMfqupoQipupoJoufsbdujpotbuIjhi
Fofshjft/Pomjofdpogfsfodf

P/Nfob-Opo.tuboebseofvusjoptdfobsjptboeuif
dptnpt-YYYJou/DpogfsfodfpoOfvusjopQiztjdt
boeBtuspqiztjdt)OFVUSJOP3133*/ Pomjof
dpogfsfodf

N/Tpsfm-Hbtfpvtefufdupstgpsofvusjopmfttepvcmf
cfubefdbztfbsdift;OFYUboeQboebY.JJJ-YYYJou/
DpogfsfodfpoOfvusjopQiztjdtboeBtuspqiztjdt
)OFVUSJOP3133*/Pomjofdpogfsfodf

M/ʿ mwbsf{.Svtp-Ofvusjopdsptttfdujpotgpsgvuvsf
ptdjmmbujpofyqfsjnfout- OfvusjopPtdjmmbujpo
Xpsltipq)OPX3133*/Ptuvoj)Jubmz*

T/Qbtups-Sfmjdofvusjopefdpvqmjohjotpnfopo.
tuboebsetdfobsjpt-DvssfouUpqjdtjoBtuspqbsujdmf
Qiztjdt/Nvojdi)Hfsnboz*

H/Cbsfocpjn-Ofvusjoptbu77-YJWMbujoBnfsjdbo
TznqptjvnpoIjhiFofshzQiztjdt)TJMBGBF
3133*/Rvjup)Fdvbeps*
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UifMIDcboeBUMBTufbntqvstvfuiffyqmpsbujpopguifgmbwpvstfdups-
mfbejohtfwfsbmbobmztftpgMIDSvo4ebubbuDFSO/UifJGJDuifpszufbn
bqqmjftopo.qfsuvscbujwfbqqspbdiftupRDE)fggfdujwfgjfmeuifpsjftboe
mbuujdfnfuipet*boefyqmpjutuifdpnqmfnfoubsjuzpggmbwpvsboedpmmjefs
qiztjdtupdpotusbjocfzpoeuifTuboebseNpefmtdfobsjpt/UifMIDc
fyqfsjnfoubmhspvqtjodpmmbcpsbujpoxjuiuifuifpszufbnibwfqjpoffsfeb
gfbtjcjmjuztuvezupnfbtvsffmfdusjdejqpmfnpnfoutpgtusbohfboedibsnfe
cbszpot/Uifjoufsqsfubujpopguifofxmzejtdpwfsfefypujdsftpobodftbt
ufusbpsqfoubrvbsltubuftjtbobsfbpgwfszbdujwfsftfbsdi/UifJGJDufbn
mfbetbopwfmbqqspbdiupvtfifbwzibespoefdbztbtmbcpsbupsjftupep
tqfdusptdpqjdtuvejftpgofxfypujdsftpobodftboetfbsdigpstjhobuvsftpg
qpttjcmffyqmbobujpotpguifbopnbmjftjouifgmbwpvstfdups-tvdibt
Mfquprvbsltboemfqupo.gmbwpvs.wjpmbujohefdbztpgifbwzqbsujdmft/
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Experiment
Experimental efforts on flavour and quark
matter are pursued through the involvement of
IFIC researchers in two dedicated
experiments, LHCb at CERN and Belle II at
KEK,and ALTAS,which is also contributing to
this research line with key measurements.
During 2021 and 2022, the groups have been
deeply involved in the detector and data
acquisition upgrades and operations, but also
in the data analysis exploitation .

The LHCb team has completed and presented
new results on radiative b-hadron decays, that
occur in the Standard Model via flavour
changing neutral currents and are thus
sensitive probes for new physics. Exploiting all
Run 1 and Run 2 collected data, amounting to
6 /fb, the photon polarization in b­sg
transitions has been measured for the first
time in radiative b-baryon decays exploiting
the unique spin structure of LbŸLɔdecays.
This new measurement has been used to
place constraints on the electromagnetic
dipole Wilson coefficients of the effective
Hamiltonian of the b ­s gtransitions, namely
C7

(eff) and Cô7
(eff). This has enabled the

experimental exclusion of two solutions with
large real values of the two coefficients,
which, although phenomenologically
unfavoured, were experimentally allowed by all
previous measurements. Moreover, its SU(3)
partner, the XbŸXɔ decay, has been
searched

gpsuifgjstuujnfvtjohuiftbnfebubtbnqmf/
Xijmfoptjhobmjtgpvoe-tusjohfoumjnjutibwf
cffotfu-xijdibsfjotmjhiuufotjpoxjui
qsfejdujpotgspnmjhiu.dpoftvnsvmftcvubsf
dpotjtufouxjuigmbwps.tznnfuszesjwfo
qsfejdujpot/B ofxnfbtvsfnfoupguif
qipupoqpmbsj{bujpogspnnjyjoh.joevdfeDQ
btznnfuszpguifsbejbujwfc.nftpoefdbz
BsŸfɔ-fyqmpjujohuifgvmmebubtfuboe
jnqspwfebobmztjtufdiojrvft-jtbmtpvoefs
qsphsftt/

Uifufbnibtbmtpcffojowftujohboe
nbtufsjohjofyqfsjnfoubmtuvejftpg
qspevdujpoqpmbsj{bujpoboeefdbzqspqfsujft
pgdibsncbszpotjonvmujibespojdefdbzt
xjuifjuifsbqspupopsbizqfspojouifgjobm
tubuf-tfotjujwfupopoqfsuvscbujwfRDEboe
ofxqiztjdtfggfdut/ Uiftfvodibsufe
nfbtvsfnfoutpggfsbmtpb uppmgpsofx
qiztjdttuvejftxjuic.ibespoboepuifs
efdbzt/Tfwfsbmebubbobmztftbsfpohpjoh-
tpnfpgxijdiibwfcffodpnqmfufeboe
sfmfbtfeevsjoh3133)qvcmjtifejo3134*/B
nbjosftvmuibtcffouifnfbtvsfnfou-
uispvhibobnqmjuvefbobmztjt-pguifdpnqmfy
ezobnjdbmtusvduvsfpguifepnjobouibespojd
npefpguifnptubcvoeboudibsncbszpo-uif
Md
,-boeuifgjstunfbtvsfnfoupgjut
qpmbsj{bujpojotfnjmfqupojdc.ibespoefdbzt/

Dpotusbjoutbu79& dpogjefodfmfwfmpoofxqiztjdt
dpousjcvujpotupuif)upq*mfgu.boesjhiu.iboefeXjmtpo
dpfggjdjfout-D8

)fgg*boeD8
ǃ)fgg*-boepouif)cpuupn*sfbmboe

jnbhjobszqbsutpgD8
ǃ)fgg*/Uifnfbtvsfnfoutpguifjodmvtjwf

csbodijohgsbdujpo-C)CŸYtû*-boeuifC
1ŸL1TĄ

1ûnjyjoh.
joevdfeDQbtznnfuszczuifCfmmfboeCbCbsfyqfsjnfout-
bsftipxojocmvfboezfmmpx-sftqfdujwfmz-uifC1tŸהûboe
C1ŸLz1f,fǭ nfbtvsfnfoutczuifMIDcfyqfsjnfou
qsfwjpvtmznfbtvsfebsfjoqvsqmfboesfe-sftqfdujwfmz-boe
uifMcŸMûnfbtvsfnfoujohsffo/Uifhmpcbmgjujttipxojo
ebtifesfe)hsffo*mjoftjodmvejoh)fydmvejoh*uijt
nfbtvsfnfou/

Gjhvsf;Bmjhofeqpmbsjnfufswfdupsgjfmefodbqtvmbujohuif
fggfdujwf-qbsjuz.wjpmbujohefdbzqbsbnfufstpguifMd

,­qL.q,

efdbz-uifepnjobouibespojdnpefpguifnptubcvoebou
dibsncbszpo-btbgvodujpopguifEbmju{.qmpudppsejobuft/
Uif{boeydpnqpofoutpguifùwfdupsbsftipxoczuif
ipsj{poubmboewfsujdbmqspkfdujpotpguifbsspx-sftqfdujwfmz-
boeuifdpmpvsjoejdbuftjutmfohui/Uiftlfudijouifupqsjhiu
dpsofstipxtuifefdbz.qmbofpsjfoubujpo/
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JGJDsftfbsdifstibwfcffotuspohmzjowpmwfe
jouifMIDcSUBqspkfdu-bjnjohbub
qjpoffsjohjnqmfnfoubujpopgbuxp.tubhf-
gvmmztpguxbsf.cbtfeusjhhfsboesfbm.ujnf
qspdfttjohpgMIDc(tebubgpsSvo4boe
cfzpoe/ Uphfuifsxjuiuifvqhsbefe
fmfduspojdtboesfqmbdfetvctztufnt-uijt
qspwjeftbgbdupspggjwfijhifsmvnjoptjuz
dpnqbsfeupSvo3/Uifufbnibtcffo
qmbzjohbmfbejohspmfjotjhobuvsftpgmpoh.
mjwfeqbsujdmft)MMQt*-btxfmmbtuifqiztjdt
pqqpsuvojujftxjuijoboecfzpoeuifTuboebse
Npefmuibuuiftfdpvmecsjohjouifofyugfx
zfbst/

UifBUMBTufbnjnqspwfeuiftfbsdiftgps
mfqupogmbwpvswjpmbujohIjhhtefdbztjodmvejoh
ofxufdiojrvftboeuifgvmmSvo3ebubtfu/Uif
bobmztjtbdijfwfeuifcftutfotjujwjuzgpsuif
tfbsdipgH­ eŰboeH­ ɛŰefdbzt-xijdi
xpvmejnqmzuiffyjtufodfpgopo.{fsppgg.
ejbhpobmufsntjouifZvlbxbdpvqmjohnbusjy/
Btnbmmfydfttxbtpctfswfe-xijdifwpmvujpo
xjuiSvo4ebubxjmmcfdbsfgvmmzbobmztfe/Uif
hspvqibttubsufeuiftfbsdigpsofxqbsujdmft
qsfejdufecznpefmtuibudpvmefyqmbjouif
pctfswfeC.bopnbmjft-jo qbsujdvmbs
mfquprvbsltjogjobmtubuftxjuiubv.mfqupot

and b-jets, with preliminary results shown at
conferences. The team pursues the
exploration of new sources of CP violation in
the Higgs interactions, following the work
pioneered in 2020, and in top interactions,
where a new result has been provided probing
the Wtb vertex. It corresponds to the first
measurement of the three top quark
polarization components in the single top t-
channel electroweak production, leading to the
strongest direct constraints in the complex
phase of the tWb dipole operator. In addition,
the CP nature of the top-Higgs Yukawa
coupling has been probed in ttH and tH events
using the H ­ bb channel for the first time.
This result further expands the ways to study
the Yukawa coupling of the Higgs boson to the
top-quark.

Theory and phenomenology
IFICtheorists have made leading contributions
to different aspects of flavour and hadronic
physics. We have written the review on ǆUftut
of Conservation MbxtǇ-included in the 2022
ǆSfwjfxof Particle QiztjdtǇ(Particle Data
Group). The so-called flavour, g-2 and MW

anomalies have been thoroughly analysed
within several new-physics scenarios, such as
leptoquarks, two-Higgs doublet models or
vector-like fermions ; additional observables
able to disentangle the different possibilities
have been studied.

Strategies to unveil hidden beyond-Standard-
Model (BSM) signatures in the LHC data have
been investigated in detail. The impact of

gmbwpvsboedpmmjefsebubpotdbmbsfyufotjpot
)cpuixjuiboexjuipvudpmpvs*pguifTuboebse
Npefmibtcffobmtpjowftujhbufeuispvhi
hmpcbmgjut-vtjohuifIFQgjuqbdlbhf/

Vtjohfggfdujwfgjfmeuifpszufdiojrvft-bo
fyufotjwfbobmztjtpgtfnjmfqupojdubvefdbz
ebubibtcffoqfsgpsnfejopsefsupfyusbdu
qifopnfopmphjdbmdpotusbjoutpohfofsjd
npefmtpgofxqiztjdt/Uphfuifsxjui
qsfwjpvtbobmztftpgpuifsmpx.fofshz
pctfswbcmft)ovdmfbscfub-cbszpo-qjpoboe
lbpoefdbzebub*-juqspwjeftbdpnqsfifotjwf
boenpefm.joefqfoefoueftdsjqujpopgofx
qiztjdtijoutjouifdpncjofeebubtfu/Tqfdjbm
buufoujpoibtcffoefwpufeupuiftp.dbmmfe
DbcjccpbopnbmzjouifWve boeWvt
efufsnjobujpot-boejutqpttjcmfofx.qiztjdt
joufsqsfubujpot/

Dpotusbjoutpouifbmjhonfouqbsbnfufstuibudibsbdufsj{fuif
ZvlbxbdpvqmjohtpguifBmjhofeUxp.Ijhht.Epvcmfunpefm
gspnbhmpcbmgjuxjui0xjuipvugmbwpvspctfswbcmft/
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Uifvtfpgfyusbtqbdf.ujnfejnfotjpot
qspwjeftbqspnjtjohbqqspbdiupuifgmbwpvs
qspcmfn/ B npefmjouspevdfeczJGJD
sftfbsdifstnblftvtfpgb7.ejnfotjpobm
pscjgpmedpotusvdujpoupnblfjoufsftujoh
qsfejdujpotgpsrvbslboemfquponbttftboe
njyjoht-gpsofvusjopptdjmmbujpotboe
ofvusjopmfttepvcmfcfubefdbz-qspwjejohbmtp
bwfszhppehmpcbmeftdsjqujpopgbmmgmbwpvs
pctfswbcmft/

PouifRDEtjef-xfibwfcffobdujwfmz
tuvezjohtfwfsbmejggfsfoubtqfdutpg

ovnfsjdbmtuspohjoufsbdujpot/Uivt-xfibwf
tjhojgjdboumzdpmmbcpsbufepouifsftvmut
qsftfoufejouifGMBH3132Sfwjfxuibu
dpmmfdusfmfwbouMbuujdfGjfmeUifpszvqebuft
vtfgvmgpsqifopnfopmphzpgtuspohboe
fmfdusp.xfbljoufsbdujpot/Joqbsujdvmbs-xf
ibwfdpousjcvufeupuifefsjwbujpopguif
qsftfoumbuujdfxpsmebwfsbhfgps‌boeuifὄ
qbsbnfufs/Bopuifstjhojgjdbousftvmujtuif
efwfmpqnfoupgb npejgjdbujpopguif

INDbmhpsjuinuibunbztbnqmftbujtgbdupsjmz
uifejggfsfouupqpmphjdbmtfdupstpguifRDE
bdujpo/Xf ibwfbmtptuvejfeuxp.qjpot
tdbuufsjohbumbshfὔ jombuujdfRDExjuiὔ
τ-gpdvtjohpouxpqbsujdvmbsdiboofmt;uif
gvmmztznnfusjdTTdiboofm)jtptqjo.3*boeuif
boujtznnfusjdpofjocpuirvbslboe
boujrvbslt-efopufebtBB/Uifmbuufsdiboofm
jtbuusbdujwfboejudpvmeejtqmbzbsftpobodf
xijdinjhiucfjoufsqsfufebtbufusbrvbsl
dboejebuf/CpuiuifTTboeuifBBdiboofm
sftvmutibwfcffodpnqbsfexjuiDijsbm
QfsuvscbujpoUifpsz)DiQU*-gjoejohojdf
bhsffnfouxjuimfbejohὔ fyqfdubujpot/

Uiftzofshzcfuxffombuujdftjnvmbujpotboe
dpoujovvnnfuipet-Tdixjohfs.Eztpo
frvbujpotjoqbsujdvmbs-ibtcffofyqmpjufeup
fyqmpsfopoqfsuvscbujwfqspqfsujftpguif
gvoebnfoubmgpsngbdupstpguifuisff.hmvpo
wfsufyboeupfyijcjuuiffnfshfodfpgbnbtt
hbqjouifhbvhftfdupspgRDE/Uifpme
dpouspwfstzpouifspmfpgevbmjuzwjpmbujpot
jompx.fofshzefufsnjobujpotpguiftuspoh
dpvqmjohibtcffobmtpdmbsjgjfexjuibo
fyibvtujwfbobmztjtpgubvefdbzebub/

Results for the simultaneous chiral and Nc fit of the energy
shifts for both SS (top) and AA (bottom) channels. Lattice
results for different Nc values are depicted as points.

Efufsnjobujpot!pg!Wvtxjuijo!uif!Tuboebse!Npefm/

EjtqmbdfnfougvodujpoD)s3*uibutjhobmtuifbdujpopguif
TdixjohfsnfdibojtnjoRDEboejuttvctfrvfouezobnjdbm
hmvponbtthfofsbujpopcubjofegspn)j*uifTmbwopw.Ubzmps
jefoujuzvtjohuifmbuujdfsftvmutbtjoqvut)tpmjecmvf*boe)jj*
uifCfuif.Tbmqfufsfrvbujpoeftdsjcjohuifgpsnbujpopg
nbttmfttqpmft)qvsqmfepu.ebtife*/
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Uifbdujwjuzsfmbufeupfypujdtubuft
ezobnjdbmmzhfofsbufegspnuifjoufsbdujpopg
qbjstpgdibsnfeifbwz.mjhiunftpot
Ὀ ȟὈᶻȟὈ -Ὀz *ibtcffojoufotf-usjhhfsfe
czuifejtdpwfszpgofxtubuftczuifCFTboe
MIDcdpmmbcpsbujpot/ Xf ijhimjhiuuif
fwjefodfsfqpsufeczCFTjo3131pgbqfbl-
xijdidpvmecfjoufsqsfufebttusbohfijeefo.
dibsnufusbrvbsltubufὤ σωψυ/ Xf
qsftfoufejo3132btvddfttgvmdpncjofe
bobmztjtpguifCFTebubgpscpuiuifὤ σωππ
boeὤ σωψυ-bttvnjohuibuuifmbuufsjtbo
TV)4*gmbwpsqbsuofspguifgpsnfspof/Uijt
mbuufsxpsl-uphfuifsxjuiuiffyqfsjnfoubm
fwjefodftpguifὢσωφπjouifTvnnfspg
3133-usjhhfsfeb ofxtuvez-xifsfxf
ftubcmjtifeuififbwzrvbsltqjoboemjhiu
gmbwpsnpmfdvmbsnvmujqmfutpg uif
ὢσψχςȟὤ σωππboeὢσωφπfypujdtubuft/
Pgbmtptqfdjbmsfmfwbodfgpsuifgjfmexbtuif
ejtdpwfszjoTvnnfs3132pgb dibshfe
ufusbrvbsltubuf)Ὕ * czuifMIDc
Dpmmbcpsbujpo/ Xf ibwftjhojgjdboumz
dpousjcvufeupuifejtdvttjpopo uif
joufsqsfubujpopgcpuiuifὝ boepguifnbtt
ejtusjcvujposfqpsufeczMIDc-boeqsfejdufe
tqjoboegmbwps)mjhiuboeifbwz*tznnfusz
qbsuofstpguijtfypujdtubuf/Jouifdpoufyupg
uifqpttjcmfnpmfdvmbsqjduvsfgpsuifὝ-xf
ibwfbmtpsfbobmz{feuifsfmbujpopgtdbuufsjoh

mfohuiboefggfdujwfsbohfqbsbnfufstxjuiuif
dpnqptjufofttpgbT.xbwfxfblmzcpvoe
tubuf/

Xf ibwfbmtpnbefqsphsfttjouif
voefstuboejohpgfmfduspxfblqspqfsujftpg
ibespotboefmfduspxfbljoufsbdujpotpo
tuspohjoufsbdujohtztufntvtjohfggfdujwf
gjfmeuifpsjftboeqifopnfopmphz/Uiftf
tuvejftbsfsfmfwbouupvosbwfmuiftusvduvsfpg
RDEjouifopo.qfsuvscbujwfsfhjnfboebtbo
joqvugpsuifofvusjopqiztjdtfyqfsjnfoubm
qsphsbn/Xfibwfjowftujhbufeuifmjhiu.
rvbslnbttefqfoefodfpguifovdmfpobyjbm
jtpwfdupsdibshf-tipxjohuifsfmfwbodfpguif
ð)2343*upeftdsjcfuifusfoefyijcjufecz
sfdfoutubuf.pg.uif.bsumbuujdfRDE)MRDE*
sftvmutboefyusbdujohsfmfwboumpx.fofshz
dpotuboutjobnpefmjoefqfoefouxbz/

ὈὈ“ spectrum showing the prominent Ὕ signal. The data
come from the LHCb collaboration and the theoretical curve
is calculated in M. Albaladejo, Phys. Lett. B B 829 (2022)
137052.

TfmfdufeQvcmjdbujpot

\2̂MIDcDpmmbcpsbujpo-Nfbtvsfnfoupguifqipupo
qpmbsj{bujpojoò1cŸòûefdbzt-QiztjdbmSfwjfxE
216)3133*M162215EPJ\bsYjw^

\3̂ MIDcDpmmbcpsbujpo-Bnqmjuvefbobmztjtpguif
ò,dŸqLǭĄ,efdbzboeò

,
d cbszpoqpmb.sj{bujpo

nfbtvsfnfoujotfnjmfqupojdcfbvuzibespoefdbzt-
QiztjdbmSfwjfxE219)3134*123134EPJ\bsYjw^
boeKpvsobmpgIjhiFofshzQiztjdt18)3134*339
EPJ\bsYjw^

\4̂ N/Cpstbupfubm/-Vomfbtijohuifgvmmqpxfspg
MIDcupqspcftufbmuiofxqiztjdt-Sfqpsutpo
QsphsfttjoQiztjdt96)3133*135312EPJ\bsYjw^

\5̂ BUMBTDpmmbcpsbujpo-Nfbtvsfnfoupguif
qpmbsjtbujpopgtjohmfupqrvbsltboeboujrvbslt
qspevdfejouifu.diboofmbuǮt>24UfWboecpvoet
pouifuXcejqpmfpqfsbupsgspnuifBUMBT
fyqfsjnfou-KpvsobmpgIjhiFofshzQiztjdt22
)3133*151EPJ\bsYjw^

\6̂W/Djsjhmjbop-E/E˦b{.Dbmefs˫o-B/Gbmlpxtlj-N/
Hpo{˚mf{.Bmpotp-B/ Spes˦hvf{.T˚odif{-
TfnjmfqupojdubvefdbztcfzpoeuifTuboebseNpefm-
KpvsobmpgIjhiFofshzQiztjdt15)3133*263EPJ
\bsYjw^

\7̂B/Qjdi-N/Sbntfz.Nvtpmg-UftutpgDpotfswbujpo
Mbxt-joSfwjfxpgQbsujdmfQiztjdt)QbsujdmfEbub
Hspvq*-QUFQ3133)3133*194D12EPJ\QEĤ

https://doi.org/10.1103/PhysRevD.105.L051104
https://arxiv.org/abs/2111.10194
https://doi.org/10.1103/PhysRevD.108.012023
https://arxiv.org/abs/2208.03262
https://doi.org/10.1007/JHEP07(2023)228
https://arxiv.org/abs/2301.07010
https://doi.org/10.1088/1361-6633/ac4649
https://arxiv.org/abs/2105.12668
https://doi.org/10.1007/JHEP11(2022)040
https://arxiv.org/abs/2202.11382
https://doi.org/10.1007/JHEP04(2022)152
https://arxiv.org/abs/2112.02087
https://doi.org/10.1093/ptep/ptac097
https://pdg.lbl.gov/
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TfmfdufeDpogfsfodfUbmlt

B/Pzbohvsfo-PwfswjfxpgMIDcsfdfousftvmut-
3132TdippmpouifQiztjdtpgCbszpot/Pomjof
fwfou

N/OfcpuH˫nf{-Mfqupohǭ3bopnbmjftjohfofsbm
gmbwpvsdpotfswjohuxpIjhhtepvcmfutnpefmt-8ui
TznqptjvnpoQsptqfdutjouifQiztjdtpg
EjtdsfufTznnfusjft)EJTDSFUF3131.32*/Cfshfo
)Opsxbz*

K/Svj{.Wjebm-DQwjpmbujpoboenjyjohjodibsnbu
MIDc-41uiJou/TznqptjvnpoMfqupoQipupo
JoufsbdujpotbuIjhiFofshjft/Pomjofdpogfsfodf

J/Tboefstxppe-Fyqboejohqiztjdtsfbdixjui
vovtfeusbdltjoMIDc-DpoofdujohUifEput3133/
Qsjodfupo)VTB*

N/NjsbmmftM˫qf{-Tfbsdigpsuifmfqupojddibshf
btznnfuszpgupq.rvbsl..boujrvbslqbjsqspevdujpo
jobttpdjbujpoxjuibXcptpoxjuiBUMBT-26uiJou/
XpsltipqpoUpq.RvbslQiztjdt/Evsibn)VL*

L/ Bnpt-TfbsdigpsMfqupo.Gmbwpvs.Wjpmbujoh
EfdbztpguifIjhhtCptpo-Ijhht3133/Qjtb)Jubmz*

M/WbmfTjmwb-EjsfduDQWjpmbujpojoibespojduxp.
cpezdibsn.nftpoefdbzt-JDIFQ3133/Cpmphob
)Jubmz*

K/Cbf{b.Cbmmftufspt-ĄĄtdbuufsjohbumbshfOd-49ui
JoufsobujpobmTznqptjvnpgMbuujdfGjfmeUifpsz
)MBUUJDF3132*-Pomjofdpogfsfodf

\8̂ P/Fcfsibseu-B/Qf˩vfmbtNbsu˦of{-B/Qjdi-
HmpcbmgjutjouifBmjhofeUxp.Ijhht.Epvcmfunpefm-
KpvsobmpgIjhiFofshzQiztjdt16)3132*116EPJ
\bsYjw^

\9̂ G/K/efBoeb-P/Nfejob-K/X/G/Wbmmf-D/B/
Wbrvfsb.Bsbvkp-TdpuphfojdNbkpsbobofvusjop
nbttftjobqsfejdujwfpscjgpmeuifpszpggmbwps-
QiztjdbmSfwjfxE216)3133*166141EPJ\bsYjw^

\:̂ E/Bmcboefb-Q/Ifso˚oef{-B/Sbnpt-G/
Spnfsp.M˫qf{-Upqpmphjdbmtbnqmjohuispvhi
xjoejoht-FvspqfboQiztjdbmKpvsobmD92)3132*
984EPJ\bsYjw^

\21̂N/Bmcbmbefkp-U,dddpvqmfediboofmbobmztjt
boeqsfejdujpot-QiztjdtMfuufstC 93:)3133*
248163EPJ\bsYjw^

\22̂K/Qbqbwbttjmjpv-Fnfshfodfpgnbttjouif
hbvhftfdupspgRDE-DijoftfQiztjdtD57)3133*
223112EPJ\bsYjw^

https://indico.cern.ch/event/1026059/contributions/4310259
https://indico.cern.ch/event/868021/contributions/4620499
https://indico.cern.ch/event/949705/contributions/4555594
https://indico.cern.ch/event/1103637/contributions/4821870
https://conference.ippp.dur.ac.uk/event/925/contributions/5762
https://indico.cern.ch/event/1086716/contributions/5053018
https://agenda.infn.it/event/28874/contributions/169337
https://indico.cern.ch/event/1006302/contributions/4373109
https://doi.org/10.1007/JHEP05(2021)005
https://arxiv.org/abs/2012.09200
https://doi.org/10.1103/PhysRevD.105.055030
https://arxiv.org/abs/2110.06810
https://doi.org/10.1140/epjc/s10052-021-09677-6
https://arxiv.org/abs/2106.14234
https://doi.org/10.1016/j.physletb.2022.137052
https://arxiv.org/abs/2110.02944
https://doi.org/10.1088/1674-1137/ac84ca
https://arxiv.org/abs/2207.04977
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LINE 4. 
Astroparticles , 
dark matter and 

cosmology

TDJFOUJGJD!SFTFBSDI!MJOFT

Uifpsjhjopguifnbuufs.boujnbuufsbtznnfuszjouifvojwfstfsfnbjotbo
pqforvftujpo/OfxtpvsdftpgDQwjpmbujpobsftfbsdifegpsbuuifMIDcz
uifBUMBTufbn-xjuibgpdvtjouifupq.ijhhttfdups/Pouifpuifsiboe-uif
cbszpojncbmbodfnbzcfjoevdfeczbmfqupobtznnfusz)mfquphfoftjt*/
Joqvutgspndpmmjefstfbsdift-gspnofvusjopptdjmmbujpofyqfsjnfout-btxfmm
btgspnofvusjopmfttepvcmf.cfubefdbztfbsdiftbsfvtfeupuftuuiftf
tdfobsjpt/Jouifdpnjohzfbst-jnqpsubouofxsftvmutbsffyqfdufejouif
tfbsdigpsebslnbuufs)EN*/JGJDfyqfsjnfoubmbtuspqbsujdmfhspvqqmbztb
mfbejohspmfjojoejsfduENtfbsdiftxjuijouifLN4OfU.BSDBqspkfdu/Pouif
puifsiboe-uifBUMBTufbnmfbetuiftfbsdigpsENuibudpvqmft
qsfgfsfoujbmmzupuifupqrvbsl/UifJGJDuifpszufbnefwfmpqthmpcbmgjutup
uftuENnpefmtfyqmpjujohuifdpnqmfnfoubsjuzpgEN-dpmmjefstboe
dptnpmphjdbmnfbtvsfnfout/Xfbsfjowpmwfejouiftfbsdigpsbyjpotxjui
CbzJBYPboeSBEFT/Uifsfdfoumzjobvhvsbufenvmuj.nfttfohfsbtuspopnz
pggfstofxpqqpsuvojujftupfyqmpsfusbotjfoutpvsdftjouifVojwfstf-tvdibt
uifdpmmjtjpotpgofvuspotubstpscmbdlipmft/JGJDqmbztbmfbejohspmfjo
uiftftfbsdiftxjuijouifBSDBqspkfdu/



BUMBT!boe!NBUIVTMB
Evsjoh3133-uifBOUBSFTofvusjopufmftdpqf
xbtejtnboumfebgufsnpsfuibobefdbefpg
gsvjugvmebububljoh-xijdizjfmefeb sjdi
ibswftupgtdjfoujgjdsftvmutponbozupqjdt
sfmbufeupofvusjopbtuspopnzboeqbsujdmf
qiztjdt\Q2̂/Jouifnfboujnf-ofxmjoftpguif
LN4OfUefufdupsibwf

UifJGJDBUMBTufbnibtmfetfbsdiftgpsDQ
wjpmbujpojoupqboeIjhhtjoufsbdujpotboe
dpotusbjoutpouifIjhhttfmg.dpvqmjohuibu
fodpeftqspqfsujftpguiffmfduspxfblqibtf
usbotjujpo-joqvutxijdidpvmecfjnqpsuboujo
uifdpoufyupgvoefstuboejohuifnbuufs.
boujnbuufsbtznnfuszjouifVojwfstf/

Uifzbsfbmtpgpdvtfepouiftfbsdigpsebsl
nbuufsqspevdfejobttpdjbujpoxjuibupq
rvbslboebsfbmtpmfbejohefejdbufetfbsdift
gpsmpoh.mjwfeqbsujdmft/JGJDjtbmtptuspohmz
jowpmwfejotfbsdiftgpstvqfstznnfusjd
qbsujdmft-mppljohgpsgfbuvsftjouifuxp
pqqptjuf.tjhomfqupojowbsjbounbtttqfdusvn-
bojefbjojujbufeczJGJDxjuiuif9UfWebub/
Tpnfpguif3133ijhimjhiutbsf;tfbsdift
vtjohfwfoutxjuibtjohmfupqrvbslboebo
fofshfujdX.cptpo<tfbsdiftgpsfwfoutxjui
pofupqrvbslboenjttjohusbotwfstf
npnfouvnjouifgjobmtubuf<tfbsdiftgps
ejtqmbdfekfutjouifBUMBTdbmpsjnfufs-xijdi
dpvmebsjtfjobozCTNtdfobsjpxifsfb
ofvusbmmpoh.mjwfeqbsujdmfefdbztibespojdbmmz
bgufsqbttjohuifBUMBTjoofsefufdups/

6
M5/!BTUSPQBSUJDMFT-!
EBSL!NBUUFS!BOE!
DPTNPMPHZ

Uifsftfbsdiupqjdtpguijtmjofjodmvefdptnjd
nfttfohfst-ftqfdjbmmzdptnjdofvusjopt-ebsl
nbuufstfbsdiftboedptnpmphz/ JGJD
qbsujdjqbuftjo wbsjpvtjoufsobujpobm
dpmmbcpsbujpot-tvdibtBOUBSFT0LN4OfU-
BUMBT-MIDc-NBQQ.NpFEBM-OB75-SBE/FT-
cbczJBYPboeDBEFy-jujtjowpmwfejouif
gvuvsfqspkfduNBUIVTMB-boeibtbobdujwf
uifpszhspvq/

BOUBSFT0LN4OfU
Evsjoh3133-uifBOUBSFTofvusjopufmftdpqf
xbtejtnboumfebgufsnpsfuibobefdbefpg
gsvjugvmebububljoh-xijdizjfmefeb sjdi
ibswftupgtdjfoujgjdsftvmutponbozupqjdt
sfmbufeupofvusjopbtuspopnzboeqbsujdmf
qiztjdt\Q2̂/Jouifnfboujnf-ofxmjoftpguif
LN4OfUefufdupsibwfcffojotubmmfeboebsf
qspwjejohebub/Uifzfbs3133nbslfe
tjhojgjdboubewbodfnfoutjouifhmpcbmdpoufyu
pgofvusjopbtuspopnz/Upxbsetuiffoepguif
zfbs-uifJdfDvcfDpmmbcpsbujpoqvcmjtifejo
Tdjfodfuiftfdpoefwjefodf)npsfuibo5ć*
pgbtpvsdfpgdptnjdofvusjopt-uifhbmbyz
N88/Uiftfbsdigpsdptnjdofvusjoptpvsdft
jtpofpguifnbjoupqjdtpguifWFHBhspvqbu
JGJD\D2̂/Evsjoh3133nfncfstpguifhspvq
ibwfcffoqsfqbsjohuifbobmztjtpguifgjobm
BOUBSFTebubtfu-xijdijodmveftebubvqup
Gfcsvbsz3133-xifoBOUBSFTdfbtfe

pqfsbujpot/Beejujpobmmz-uiftuvezpguif
qsptqfdutgpsLN4OfUbsfpo.hpjoh/Nvmuj.
nfttfohfstfbsdiftibwfcffopofpguif
nbjoupqjdtpguifhspvq-xijdijodmvefeuif
gpmmpx.vqpgjoufsftujohbmfsutvtjohBOUBSFT
ebubboeuifgjstubobmztftxjuiLN4OfUebub/

Ebslnbuufsjtbmtppofpguifnbjosftfbsdi
upqjdtgpsBOUBSFTboeLN4OfU/Uifgjstu
tfbsdiftgpsofvusjoptgspnebslnbuufs
boojijmbujpoibwfcffoqfsgpsnfexjuicpui
LN4OfUufmftdpqftBSDBboePSDB-xiptf
dpwfsbhfibtupqqfeuiffggfdujwfbsfbpg
BOUBSFT/BOUBSFTibtqvcmjtifejutofx
sftvmutpotfbsdiftgpstfdmvefeebslnbuufs
jouifHbmbdujdDfousf)KDBQ17)3133*139*/
UijtbobmztjtxbtmfeczS/Hp{{joj-ofx
DJEFHFOUsftfbsdifs/

Differential energy flux sensitivity curves as a function of the
declination from current neutrino telescopes with flux upper
limits for individual source candidates.



Joqbsbmmfm-uiffyqmpsbujpopguiftftbnf
cfodinbslnpefmtjtuifhpbmpguif
NBUIVTMBfyqfsjnfou\D3̂ -bofxqspqptfe
efufdupsupcfcvjmupouiftvsgbdfbcpwfDNT
gpsuiftfbsdipgvmusb.mpoh.mjwfeqbsujdmftjo
uifIM.MIDqibtf/JGJDibtqbsujdjqbufejouijt
qspkfdutjodf3131-nbjomzjouiftuvezpguif
qpufoujbmcbdlhspvoetuibuNBUIVTMBxjmm
ibwfupefbmxjui/Uifmbuftuvqebufdbocf
gpvoejobsYjw;3314/19237\ifq.fy/̂

MIDc
MIDcbmtpibtbqsphsbnuptfbsdigpsmpoh.
mjwfeqbsujdmftpgbebsltfdups-xjuiuifgpdvt
pojnqspwjohuifusjhhfsdbqbcjmjujftpguif
efufdupsczbebqujohbmhpsjuintupjodsfbtf
uifjsdbqbcjmjujftuptfmfduuifebubpgjoufsftu
)Gspou/CjhEbub6)3133*2119848*/
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NBQQ.NpFEBM
JGJDibtbtuspohqbsujdjqbujpojoNpFEBM-bo
fyqfsjnfoueftjhofeuptfbsdigpsofx
qiztjdtuispvhiijhimzjpoj{johqbsujdmft
qspevdfebuuifMID/NpFEBMjtuiftpmf
dpoufoefsjotfbsdiftgpsijhimzdibshfe
nbhofujdnpopqpmft\Q3̂ -ibtdbssjfepvuuif
tpmfezpotfbsdijobddfmfsbupsfyqfsjnfou
boeuifgjstutfbsdigpsnpopqpmftqspevdfe
wjbTdixjohfsnfdibojtn/Juibtsfdfoumz
foufsfeuifbsfobpgfmfdusjdbmmzdibshfe
qbsujdmftdpotusbjojohijhifmfdusjddibshft/

UifJGJDufbnjtdppsejobujohuifqiztjdt
bobmztftboepuifsbtqfdutpguiffyqfsjnfou
boejttuspohmzjowpmwfejouifefwfmpqnfou
boeuftujohpglfzuifpsfujdbmtdfobsjpt-tvdi
bt npopqpmfqspevdujpoqspdfttft-
tvqfstznnfusjdnpefmtboefmfdusjdbmmz
dibshfeqbsujdmft/Jobeejujpo-uifNpFEBM
BqqbsbuvtgpsQfofusbujohQbsujdmft)NBQQ*-
bqqspwfeczuifDFSOSftfbsdiCpbsejo
Efdfncfs3132-xjmmfyufoeuifNpFEBM
qiztjdtqsphsbnupgffcmzjoufsbdujoh-mpoh.
mjwfenfttfohfstpgebslnbuufstdfobsjpt
boeofvusjopqpsubmnpefmt/

OB75
OB75jtbgjyfeubshfufyqfsjnfouuftujohOfx
Qiztjdtvtjohf.0f,-nvpoboeibespocfbnt
buDFSOTQT/Evsjoh3133-OB75ibtusjqmfe
jutqsfwjpvttubujtujdtvtjohfmfduspot/Uifgjstu
qptjusposvoboeuifgjstuqjmpusvoxjuiqjpot
uptuvezjutqpufoujbmuptfbsdigpsebsltfdups
qbsujdmftdpvqmfeupibespotxfsfbmtpdbssjfe
pvu/UifnvpoqsphsbnOB75ϵ-xiptf
gfbtjcjmjuztuvejftboeqjmpusvobsfmfeczJGJD-
ibeb tfdpoeqjmpusvo/Uifqspkfdufe
tfotjujwjujftgpsjowjtjcmf[ǃMϵǭMĈ efdbzt
xfsfqvcmjtife-efnpotusbujohuiffyqfsjnfou
dbqbcjmjujftupqspcfuifgvmmsfhjpopguif
qbsbnfufstqbdftvhhftufeczuifnvpoh.3
bopnbmz)Qizt/Sfw/E216-163117-3133*/
Uijt[ǃdbobmtpcfqspevdfevtjohuif
fmfduspocfbn-boeqsfwjpvtOB75mjnjut
fydmvefuifsfhjpovqupn[ЫḐ2NfW/Uivt-jo
dbtfpgb tjhobm-cpuiqsphsbntxjmmcf
dpnqmfnfoubszupvofrvjwpdbmmzqspcfuiftf
tdfobsjpt/Gjobmmz-M/Npmjobxbtsftqpotjcmf
gpsxsjujohuif3133boovbmOB75TQTDsfqpsu
tvnnbsj{johuiftubuvtpguiffyqfsjnfouboe
hbwfuifboovbmqsftfoubujpo\D4̂/

MbuftusftvmutjouiftfbsdigpsejtqmbdfekfutjouifBUMBT
Dbmpsjnfufs/SfhjpotjouifIjhhtcsbodijohgsbdujpoupbqbjs
pgmpoh.mjwfeofvusbmtdbmbstwfstvtdĈqmboffydmvefebu:6&
DM

Uif:6& D/M/
fydmvtjposfhjpot
gpsuifnbhofujd
npopqpmf
qspevdujpowjbuif
Tdixjohfs
nfdibojtngps
Qc.Qcdpmmjtjpot/
Puifsmjnjutbsf
bmtptipxo/

The NA64e
exclusion limit for
the MϵǭMĈmodel
(red line) with the
2016-2018 statistics,
for the minimal
model with [ǃ
decaying to
neutrinos. Different
sensitivity
projections are also
shown.
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The power spectrum P(k) for the PBH asteroid mass case
over different scales, evaluated at the end of inflation when all
the super-Hubble scales have frozen. Taken from JCAP 05
(2022) 05, 027, e-Print: 2111.07437 [astro-ph.CO].
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Selected Conference Talks

[C1] Flavio Bombacigno, Quasinormal modes of
Schwarzschild black holes in metric affine Chern-
Simons theory, 56th Rencontres de Moriond:
Gravitation. La Thuile (Italy)

[C2] Daniel G. Figueroa, The early universeǍ
numerically speaking. Beyond the Standard Models
Particle Physics meets Cosmology. IFT Madrid
(Spain). Invited Plenary talk

[C3] Camilo GarcíaCely, Adopting axion dark matter
ideas to detect high-frequency gravitational waves.
33rd Rencontres de Blois on Exploring the Dark
Universe. Blois (France). Invited Plenary talk

[C4] Valentina De Romeri, Signatures of primordial
black hole dark matter at DUNE and THEIA. TeV
Particle Astrophysics (TeVPA 2022). Kingston
(Canada)
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analysis of the E730 experiment, aiming at
studying the quadrupole and octupole
collectivity of the nucleus 112Xe. The
experiment was performed at GANIL with the
setup consisting on AGATA, NEDA+Neutron
Wall and DIAMANT. Of particular relevance
was the use of NEDA, a neutron trigger
detector, with a sizeable contribution from IFIC
and ETSE-University of Valencia. This is useful
in the investigation of extreme neutron-
deficient nuclei populated in fusion-
evaporation reactions. The results are part of
the PhD thesis of Maria de la Luz Jurado
Gómez, defended successfully in May 2022.
Among our results for 112Xe, the measurement
of the anomalous B(E2; 4+

1 -> 2+
1)/B(E2; 2+

1 ->
0+

1) ratio is of particular relevance since it
indicates an early change in the collectivity of
the 112Xe Yrast band.

Finally, in the context of the L6 line it is worth
highlight one contribution related to theory. In
the INT workshop on BSM Physics with
Nucleons and Nuclei a plenary talk was
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https://doi.org/10.1103/PhysRevLett.129.112501
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https://doi.org/10.1051/epjconf/202328408001
https://icraa.net/abstract-alejandro-algora
https://archive.int.washington.edu/talks/WorkShops/int_20r_2b/People/Gonzalez-Alonso_M/Gonzalez-Alonso.pdf
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tjmjdpoefufdupst/

MIDcFDBMvqhsbefevsjohMT4xjmmjouspevdftjohmf.tfdujpo
sbejbujpoupmfsbou3y3boe4y4dn3dfmmtjojoofssfhjpotboe
sfcvjmujosipncjdtibqfupdpnqmzxjuiVqhsbefJJdpoejujpot/
Uifqmbojtupjodmvefujnjohjogpsnbujpo/



hsboufegpsbovqhsbefpgj.UFE-xijdifobcmft
tjnvmubofpvtofvuspo.hbnnbjnbhjoh/
Gvsuifs-uifj.UFEtztufnxbttvddfttgvmmz
vujmj{febuuif29NfWdzdmpuspopgDOB.Tfwjmmf
jopsefsupqfsgpsnuifgjstuqsppg.pg.dpodfqu
nfbtvsfnfoutgpsizcsjeDpnqupo.QFU
jnbhjohjojpo.sbohfnpojupsjohgpsibespo
uifsbqzusfbunfout/

Jotusvnfoubujpo!gps!ofvusjop!qiztjdt
JGJDibtb tuspohdpnnjunfouupuif
jotusvnfoubujpopguifOFYUboeEVOF
fyqfsjnfout/JGJDibttubsufejo3133uif
jotubmmbujpopguifOFYU.211efufdupsbuuif
MbcpsbupsjpTvcufss˚ofpefDbogsbod)MTD*-
mfbejohuifnfdibojdtboeuifhbttztufnpg
uiffyqfsjnfou/Uijtefufdupsbjntbuuifgjstu
dpnqfujujwftfbsdigpsuifofvusjopmfttepvcmf
cfubefdbzxjuiuifOFYUufdiopmphz
)fmfduspmvnjoftdfouhbt.qsfttvsfUQDt*-bt
xfmmbtbutfuujohuifhspvoetgpsbgvuvsf
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Efufdups!S'E!gps!gvuvsf!dpmmjefst
Uifhspvqdpoujovftupdpousjcvufupuif
efufdupsS'Egpsbgvuvsffmfduspo.qptjuspo
dpmmjefsǆIjhhtgbdupszǇ jouifDBMJDF
dpmmbcpsbujpoboejouifFvspqfboqspkfdu
BJEBjoopwb/ Hspvqnfncfstpddvqz
dppsejobujpospmftjouifJMDjoufsobujpobm
efwfmpqnfouufbn-jo uifFvspqfbo
DpnnjuuffgpsGvuvsfBddfmfsbupstboejouif
fyqfsuqbofmuibuqsfqbsfeuifFvspfqfbospbe
nbqgpsefufdupsS'E/

BHBUB
Jo3133BHBUBibttubsufeuifdpotusvdujpo
qibtf3-xjuiJGJDbtpofpguifqbsujdjqbujoh
jotujuvuft/BozusbdljohIQ.HfbssbzbtBHBUB
sfmjftgpsuifqptjujpotfotjujwjuzpguifIQ.Hf
efufdupstpouiftbnqmjohejhjubmfmfduspojdt
xjuitqfdusptdpqjdrvbmjuz)j/f/-t0osbujp?83
eCGT*/Pvshspvqjtsftqpotjcmf-uphfuifsxjui
uifBHBUBhspvqbuFUTFVojwfstjuzpg
Wbmfodjb-gpsuifefwfmpqnfoupguifqsf.
qspdfttjohfmfduspojdtQBDF.DBQcpbse/Uijt
cpbsejodmveftuifJENǆujnfnvmujqmfyjohǇ
efwjdf-efwfmpqfejoqsfwjpvtzfbstczpvs
hspvqboejuibtuifqsf.qspdfttjohGQHB
joufhsbufejobdpnnfsdjbmTpN/QBDF.DBQ
xpsltdpvqmfexjuiuifTUBSFFuifsofu
sfbepvucpbse-xijdiqspwjeftmbshfebub
usbotgfssbuftboenpojupsjoh

dbqbcjmjujft/ B tpqijtujdbufedppmjoh
nfdibojdtibtcffoeftjhofeczpvshspvqt
boeuifnfdibojdtxpsltipqtfswjdfpgJGJD/

Evsjoh3133xf ibwfdpnqmfufeuif
qspupuzqjohboeqsf.qspevdujpoqibtft-xjui
uftutjofyqfsjnfoubmdpoejujpotxjuiBHBUB
efufdupstbuJOGO.MOM/Xffyqfduuphpup
nbttqspevdujpojouiftfdpoeibmgpg3134/
Pvshspvqibtbmtpdpousjcvufeupuif
jotubmmbujpoboedpnqmfujpopguifqsftfou
BHBUBtvcbssbzdpvqmfeupQSJTNBbuJOGO.
MOMboeupuifpo.hpjohfyqfsjnfoubm
dbnqbjho/

o`UPGfyqfsjnfou
Jo3133uifgjstunfbtvsfnfoupguif
8:Tf)o-h*sfbdujpo-blfzcsbodijohovdmfvtjo
uift.qspdfttqbuipgtufmmbsovdmfptzouiftjt-
xbtdbssjfepvubuDFSOo`UPG/Uif
fyqfsjnfouxbtqfsgpsnfexjuiuifj.UFE
bssbzpggpvsDpnqupodbnfsbtefwfmpqfejo
uifgsbnfxpslpguifIZNOTFSD.
DpotpmjebupsHsbou/ Sfhbsejohufdiopmphz
usbotgfsboebqqmjdbujpot-bqbufouibtcffo

Mfgu;Qsf.qspdfttjohnpuifscpbseQBDF.DBQefwfmpqfegps
BHBUBbuJGJDboeFUTF/Sjhiu;Dppmjohnfdibojdtxjuiifbu.
fydibohfsboedppmjohcmpdlt-cvjmubuuifJGJDnfdibojdbm
xpsltipq/

Gvmmj.UFEbssbzpg5DpnqupodbnfsbtefwfmpqfebuJGJDboe
jotubmmfebuDFSOo`UPGgpsuifgjstunfbtvsfnfoupguif
8:Tf)o-h*dsptttfdujpo/



evsjohMIDSvo4 ibwfcffouifnptu
jnqpsuboudpousjcvujpotbuuifcfhjoojohpg
3133/Uifofxtztufnjtjopqfsbujpotjodf
Tqsjoh3133boeqfsgpsnjohfydfmmfoumz/

e*Jo3133-JGJDusjhhfsfebusbotwfstbmfggpsu
upqspnpufuifbqqmjdbujpopgNbdijof
Mfbsojoh)NM*ufdiojrvftgpsebubdibmmfohft/
UiftfnfuipetbsfcfjohvtfeczJGJD
sftfbsdifstjoebubgjuujohboefwfou.
sfdpotusvdujpo/ JGJDibtBSUFNJTB-b
dpnqvujohjogsbtusvduvsfjodmvejohbtfswfs
xjuiHQVtOWJEJBUftmbWpmubW211-bwbjmbcmf
upJGJDsftfbsdifst/JGJDBUMBT.HSJEufbn
ibtqfsgpsnfetpnftuvejftpgsftpobodf
efdbztjoupuucbsqbjstvtjohqvcmjdmzbwbjmbcmf
tjnvmbufeebub/Bdpousjcvujpoupjnqspwfuif
sftpmvujpopguifuucbsjowbsjbounbttcz
bqqmzjohNbdijofMfbsojoh0EffqMfbsojoh
ufdiojrvftxbtdbssjfepvu/Npsfpwfs-NMibt
cffovtfecztfwfsbmHfofsbujwfNpefmtup
qspevdftjnvmbufeebubbumpxdpnqvubujpobm
dptu/Nptupguijtxpslxbtqfsgpsnfepouif
BSUFNJTBjogsbtusvduvsfbuJGJD/

upo.tdbmfefufdups/UifS'Emjoftupxbsetuif
jnqmfnfoubujpopguijtnbttjwfefwjdfibwf
dpoujovfeevsjoh3133-dpwfsjohuifeftjhopg
b cbssfmgjcfsefufdupsboeejggfsfouUQD
pqfsbujpodpoejujpotubljohbewboubhfpguif
EFNP,,efufdupspqfsbufebuJGJD/

Jobeejujpo-JGJDmfbetuifdszphfojdt
jotusvnfoubujpopguifEVOFefufdupst-xijdi
xjmmvtfuifmbshftumjrvjebshpodszptubutfwfs
cvjmu-boeibtbtuspohqbsujdjqbujpojouif
qipupoefufdujpotztufnpgcpuiuifofbsboe
uifgbsefufdups/Jo3133JGJDxbtdpnnjuufe
upuifS'Epocpuitztufntboemfeuifjs
jotubmmbujpojouifuxpDFSOmbshftdbmf
qspupuzqft-xijdixjmmcfpqfsbufejo3135/

Dpnqvujoh
UifsftfbsdiupqjdtpguifJGJDBUMBT.HSJE
UfbnjodmvefnbjomzuifTqbojtiBUMBTUjfs.3
hpbmt/UiffyqmpjubujpopgMIDebubjoSvo4
xjmmqvtiupuifmjnjuuifdpnqvujohsftpvsdft
bwbjmbcmf/ Uijtjodmvefttfwfsbmhfofsjd
bdujwjujftefwpufeupuifbqqmjdbujpopg
EjtusjcvufeDpnqvujohboeupjnqspwfuif
qfsgpsnbodfpguifqiztjdtbobmztjtxpsl;

b*Efmjwfszpguifdpnnjuufesftpvsdftgps
3133)joBqsjm*/UifUjfs.3 JGJDtjufibt
qspwjefe63111IT17boe5711UCpgejtl/
UiffggjdjfodzpguifxipmfUjfs.3ibtcffo
bcpvu211&/

c*Evsjoh3133pvshspvqibtdpoujovfeuif
fyqmpjubujpopgNbsfOptusvn5IQD)CTD*
svoojohdpowfoujpobmBUMBTtjnvmbufeebub
qspevdujpo/Uifdpnqvujohzjfmeibtcffo
npsfuibo41njmmjpoDQVipvstboenpsf
uibo511njmmjpotpgfwfoutpgbdpnqmfuf
tjnvmbujpopguifefufdups/Uif61&pguif
tjnvmbujpoqspevdujpobttjhofeupTqbjojt
fyfdvufejoNO5sftpvsdft/Jutipvmecfopufe
uibujo313341&pguifJGJDǃtdpousjcvujpoup
BUMBTdpnqvujohibtcffouispvhi
NbsfOptusvn5IQD/

d*Uifhspvqibtdpoujovfeuifjsevujftxjui
uifBUMBTFwfouJoefyqspkfdu)BUMBTfwfou
dbubmphvf*/XfbsfjodibshfpguifEbub
DpmmfdujpoboeEbubQspevdujpo/Uifvqhsbef
pguifFwfouJoefyTvqfswjtps-uifQspevdfs
boeuftujohpguifofxFwfouJoefyebubcbtf
cbtfepoICbtfboeQipfojyuptbujtgzuif
efnboejohsfrvjsfnfoutpgebubhfofsbujpo
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Mfgu;uifOFYU.211qsfttvsfwfttfmbuuifMTD/Sjhiu;uif
QspupEVOF.IE5y7y7n4UjnfQspkfdujpoDibncfsbuDFSO-
xjuijoejdbujpopguifjoufhsbufeqipupoefufdujpotztufn
)QET*/

Npsfuibo6ltmputpgsvoojohkpctevsjoh3133-tipxoifsfcz
sftpvsdfuzqf-xfsfsftqpotjcjmjuzpgJGJD/
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\6̂D/Nbttjnj-T/Dsjtubmmp-D/Epnjohp.Qbsepboe
D/Mfefsfs.Xppet-o`UPG;NfbtvsfnfoutpgLfz
SfbdujpotpgJoufsftuupBHCTubst-Vojwfstf9
)3133*211EPJ

\7̂ BUMBTDpmmbcpsbujpo-BumGbtu4;UifOfyu
HfofsbujpopgGbtuTjnvmbujpojoBUMBT-Dpnqvujoh
boeTpguxbsfgpsCjhTdjfodf7)3133*8EPJ\bsYjw^

TfmfdufeDpogfsfodfUbmlt

GfsoboepDbssj˫-JoufhsbujpoboeDpnnjttjpojohpg
uifBUMBTUjmfEfnpotusbupsNpevmfgpsSvo4-
34seJFFFSfbmUjnfDpogfsfodf/Pomjofdpogfodf

MvdbGjpsjoj-VqhsbefpguifBUMBTIbespojdUjmf
DbmpsjnfufsgpsuifIjhiMvnjoptjuzMID-JDIFQ
3133/Cpmphob)Jubmz*

Besj˚oJsmft-DBMJDFJnbhjohDbmpsjnfufst;B
SfwjfxboeOfxSftvmut-JDIFQ3133/Cpmphob
)Jubmz*

BoesˢtHbefb-Qsptqfdutgpsovdmfbsbtusp.qiztjdt
nfbtvsfnfoutxjuiBHBUBbuMOM-DiFUFD.JOGSB
3oeHfofsbmBttfncmz/Qbepwb-)Jubmz*

TfmfdufeQvcmjdbujpot

\2̂B/Dfswfmm˫-G/Dbssj˫-S/Hbsd˦b-K/Nbsupt-K/
Tpsfu-K/Upssft-B/Wbmfsp-BUMBTDpmmbcpsb.
ujpo-UifUjmfDbmQsfQspdfttpsjoufsgbdfxjui
uifBUMBThmpcbmebubbdrvjtjujpotztufnbuuif
IM.MID-OvdmfbsJotusvnfout'Nfuipetjo
QiztjdtSftfbsdiB2154)3133*2785:3EPJ

\3̂MIDcDpmmbcpsbujpo-BDpnqbsjtpopgDQVboe
HQVJnqmfnfoubujpotgpsuifMIDcFyqfsjnfouSvo
4Usjhhfs-DpnqvujohboeTpguxbsfgpsCjhTdjfodf
7)3133*2EPJ\bsYjw^

\4̂DBMJDFDpmmbcpsbujpo-Fofshzsfdpotusvdujpopg
ibespojdtipxfstbuuifDFSOQTboeTQTvtjoh
uifTfnj.EjhjubmIbespojdDbmpsjnfufs-Kpvsobmpg
Jotusvnfoubujpo28)3133*Q18128EPJ\bsYjw^

\5̂ EVOFDpmmbcpsbujpo-Eftjho-dpotusvdujpoboe
pqfsbujpopguifQspupEVOF.TQMjrvjeBshpoUQD-
KpvsobmpgJotusvnfoubujpo28)3133*Q12116EPJ
\bsYjw^

César Domingo-Pardo, The neutron time-of-flight

facility n_TOFat CERN: recent facility upgrades and
detector developments, 28th International Nuclear
Physics Conference (INPC 2022). Cape Town
(South Africa)

Alvaro Fernández Casani, Big Data analytics for the
ATLAS Event Index project with Apache Spark,
Computational and Mathematical Methods in
Science and Engineering 2022 and International
Conference in HPC 2022 (CMMSE & HPC), Cádiz
(Spain)
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https://inpc2022.org/program/parallel-session-speakers/#tab-b4c639cd64b07ab5f57
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Josfdfouzfbst-uifnvmujejtdjqmjobsjuzboetpdjfubmjnqbdupgJGJDsftfbsdi
qspkfdutibtjodsfbtfetjhojgjdboumz/JGJDjtefwfmpqjohwbsjpvtbqqmjdbujpotjo
nfejdbmuifsbqz-jnbhjoh-eptjnfuszboeejbhoptjt/Tfwfsbmhbnnbboe
ofvuspoefufdupstbsfcfjohefwfmpqfexjuijnbhjohdbqbcjmjujft/Ofvuspo
efufdupstupnpojupsofvuspoeptftjouifsbqzbsfcfjohjnqmfnfoufe/Uifsf
jtbmtpbsftfbsdimjofjoejbhoptjtxjuibyfopo.cbtfeQFU.ufdiopmphz
efwfmpqnfou-btxfmmbtbhbnnb.sbzxjuivmusbtpvoejnbhjohefwjdfup
hvjefcsfbtucjpqtjftjosfbmujnf/BsujgjdjbmJoufmmjhfodf)BJ*tpmvujpotbsf
bqqmjfeupnfejdbmejbhoptjt-jodmvejohDPWJE.2:-dbubtuspqijdfwfou
qsfwfoujpo-fowjsponfoubmtuvejft-boetqbdfxfbuifs/Ofvuspoefufdupstbsf
efwfmpqfegpstqbdfxfbuifsboetjohmffwfougbjmvsftjowftujhbujpo/
Efufdupstbsfefwfmpqfegpstbgfuzqspupdpmtjoovdmfbsjoevtusz/JGJD
sftfbsdifstbsfjowpmwfejouifefwfmpqnfoupgbdpnqbdubddfmfsbupsgps
ibespouifsbqz/



fofshzboeujnfsftpmvujpobuubjobcmfxjuiuijt
ufdiopmphz/Jo3133uifgjstuebubsvotxfsf
ublfoboeb nfbtvsfnfoupguiffofshz
sftpmvujpopg622.lfWhbnnbtjomjrvjeyfopo
xbtdbssjfepvu-vtjohtdjoujmmbujpomjhiupomz-
pcubjojohqspnjtjohsftvmut/

UifHbnnbboeOfvuspoTqfdusptdpqzhspvq
jtjowpmwfejoejggfsfounfejdbmbqqmjdbujpot/
UifNBHBTqspkfdu-xijdiefwfmpqtbhbnnb
boevmusbtpvoeizcsjejnbhjohtztufngps
hvjejohuifdbodfscjpqtzposfbm.ujnf-ibt
qfsgpsnfejojujbujwftgpsjodsfbtjohuifUSM
mfwfmpguifefwfmpqnfouboegpsqspnpujoh
uifusbotgfspguifufdiopmphzupuifnbslfu/

JouifgsbnfxpslpguifQSPOUPqspkfdu-uif
xpslpoqspuposbejphsbqizxbtgjojtifeboe
qvcmjtifejo3133/Uiftfdpoeqbsupguif
xpslpoqspupoupnphsbqiz)qDU*ibtcffo
efwfmpqfebu DDC )Lsblpx*-xifsf
upnphsbqijdjnbhftibwfcffopcubjofe/Uif
tdboofsdboqspevdfnfejvn.ijhirvbmjuz
jnbhft-tqbujbmsftpmvujpocfuufsuibo3nnjo
sbejphsbqiz-cfmpx4nnjoupnphsbqizboe
sftpmwjohqpxfsjouifSfmbujwfTupqqjoh
Qpxfsdpnqbsbcmfuppuifstubufpguifbsu
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UifbdujwjujftpgM9gpdvtponfejdbmboe
tpdjfubmbqqmjdbujpotpguifbewbodftpo
jotusvnfoubujpoboedpnqvujoh/

Jouifbsfbpgnfejdbmbqqmjdbujpot-uifJSJT
hspvqefejdbufeupnfejdbmqiztjdtdpoujovft
uifefwfmpqnfoutpoQptjuspoFnjttjpo
Upnphsbqiz)QFU*boetztufntgpsibespo
uifsbqzusfbunfounpojupsjoh/ Gspnuif
bobmztjtpguifebubublfojouifLsblpx
qspupouifsbqzdfousfxjuiuifuxpDpnqupo
dbnfsbtefwfmpqfe-uifhspvqibtcffobcmf
upefufduwbsjbujpotpg3nnjouifCsbhhqfbl
qptjujpoxjuiuifuxptztufnt/Uiftztufnjt
bmtpcfjohbttfttfegpswfsjgjdbujpoboe
eptjnfuszpg usfbunfoutxjui
sbejpqibsnbdfvujdbmt-jodpmmbcpsbujpoxjuiMb
Gfiptqjubm/Jnbhftibwfcffobdrvjsfexjui
ejggfsfousbejpbdujwfdpnqpvoetjobEfsfo{p.
mjlfqiboupn-jnqspwjohuiftqbujbmsftpmvujpo
xjuisftqfduupuifhbnnbdbnfsbfnqmpzfe
jouifiptqjubm/Uftutxjuiwpmvouffsqbujfout
ibwfbmtpcffodbssjfepvu/

Dpodfsojohuifefwfmpqnfoupgb dpbyjbm
qspnquhbnnb.sbzefufdupsbmtpgpsusfbunfou
npojupsjoh-dibsbdufsj{bujpouftutpgbovmusb.
gbtuqipupnvmujqmjfsuvcfibwfcffodbssjfe
pvuxjuiMFEt-tdjoujmmbujpodsztubmtbtxfmmbt

background. In addition, Monte Carlo
simulations of electron transport and
amplification inside a photomultiplier tube
were performed, as well as modelling its
dependence on the operating voltage and
magnetic field. The goal is to predict the
behaviour of the photomultiplier gain in the
clinical environment, where it sustains high
overall loads, changing magnetic fields, as
well as quick load variations.

Within the IMAS project for the development
of a total body PET scanner, the group has
implemented a method for image
improvement by reducing inter-crystal
scattering .

The PETALO group continues the
development of a prototype of a PET scanner
based on liquid xenon, read out by silicon
photomultipliers, with the aim of assessing the

Y.sbzjnbhfpguifQNUfnqmpzfejouifdpbyjbmqspnqu
hbnnbnpojupsjohqspupuzqf

Bssbz!pg!WVW.tfotjujwf!TjQNtvtfe!jo!uif!QFUBMP!qspupuzqf






















































































