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ci ent 2dfeilldrueddd i f et emt’ & ii q u enacionals: Arantxa Ruiz és coordinadora del

DI RECTOR em02via i nidiriegr i mdedi @ad cha Trigger (seleccio de dades en temps real) de

| 2 plil:alTheHi g racenl aguaell s l'experiment ATLAS en el CERN; Juanjo

LETTER investimgadoiresper i mgutalHernandez és membre del Large Hadron
trebaelnagrmuetsea maare x po drs Collider Experiments Committee (LHCC), un

. resulm®@gdse st acAat ausdael a comité internacional que monitora el progrés

Val enci pand ,nmiaqpaor nadaemonl! i mer,, dels experiments del LHC en el CERN;
espemgemepsr , X ismegspe ®s enci &erman Rodrigo ha sigut nomenat Expert

o o Nacional per la Comissi6 Europea en

, _ _ Enguadegci diemst r uc tQfricii n f¢agéncia Executiva del Consell Europeu
ay 2hlas i guna nf? breind Jovelsnvest | gadchenmieDi ver si avbstigaci6 (ERCEA) de Brusselles, en
emacostuamatjuesbrmalls (J|I GD)eseudsuncisdrhsaBpar t fafea de Ciéncies Fisiques i Matematiques;
oramenmistAdtos t unadamehlentir@omi sds'il-guBI| vat(sGItil)t Pilar Herandez és coordinadora del pla

recupampamtpot aor malkintcatr a
guenotam " pi damemdnshaur i a_"
agr atdsaded mpambmol it mc e rstoebsrae g ilmdl hacri miasas®it-j qume nt

sipodrfieereasct i wirtestesnocnioal spugti ndid @anl ' | nsatsistewtulraa n tTambé vull ressaltar la qualitat de les tesis
Denoenguamybgr at oetlper sonajlgualdt atport deittod sk sseus doctorals realitzades en el IFIC: Andrea
dell FIIC" actiirtesd ons ahivlainttame mbrie$ av o eison e & 1 a ceind mse Caputo i Alejandro Segarra van rebre el premi
aquesstia uani, madaus apdeal a elcsomponeéettostleesseus®cci onextraordinari de Doctorat 2020 de la

ice Javebnvesti d&®Odadrn snacional de Fisica de Particules i Nuclear de
j det al Dconsi atteri &c t arpgéncia Espanyola d'Investigacio.

Qoo QO
—_ =

pand mdiea COVID i lavostra aoOJIlis'ocupacdlilnfroreras Universitat de Valencia, i Diego Real el premi
col Ll abpemrac imant i nedlrvei r usdoct origpmdgs ddeclsF | €ns e n g | e sle la Societat Espanyola d'Astronomia Tesi
cont rsodmsnenyscaelt'eactdievi t@tunidebsenvi ngodahsx2om 2021 en Instrumentacid, Computacié i
I "institut d' organjiorznmardedrepor t uni Desengolupament Tecnologic.
professm@seall d él ai nvestigaci - » ]
AquedMea, rRishpr i mestaruct urpagba i ca Malgrat les dificultats, el IFIC ha seguit
d' acaombdersov b 3 nd'eisnvedteilgaci - involucrat en el seu compromis de divulgacio
| FId®e,f i mi dé& 019 En2O021lmajmade ecsonf er hani edslacienciai visibilitzacio de les cientifiques, i
1.0r i geéal amassant enlde®l ei ssi gwitr tousa'lhgams poBm@ptar t i ¢ u lsens dubte he de destacar en aquest aspecte
f onamedchd &P si ca | ala conf eri mteanalcipa icasl [l'ambicios Projecte Meitner, pels seus
20r i gl@nmat “entendlUai ver sAstropamtindérgPhys@ TAUP miltples vessants i abast: es va col-laborar
3.lnstrumaenaacicbanputéaei -2031lques’' or gana tVvadv amgera amb el Institut Valencia de Cultura i la
| 82 sf oaamahsgaki.et at pri mee@adat,i ndrenl iamgd, a companyia de teatre CRIT per a estrenar per
parti di'pmidi2-sde eetin- n primera vegada a Espanya |'obra fRecordant a

Cadascdunedt ®isvessids 2qgm8as _ ) _ ~ Lise Meitnero ,del dramaturg i catedratic
descobsicorui hluegiiamtbree m ElisnvestidgdB&Oant iausnmi ndHistoria de la Ciéncia Robert Marc Friedman,
optpaets e palredsr adi ¢ ioagmaldes | MPporteaspsensamitleir natcs on amisla participacio de diverses investigadores



del IFIC; es van organitzar les jornades de
Ciencia i Genere fPioneres en Fisica Nuclear i
de Particuleso , per a professors
d'Ensenyament Secundari; i va tindre lloc la
primera edicio del concurs Express-Arte
ConCiencia, un concurs multidisciplinari en el
gual es mesclen les ciéncies, les arts i les
humanitats.

Finalment, perd0 no menys important, wvull
reconéixer el treball i dedicacio dels membres
del IFIC, tant el personal docent i investigador
com el personal tecnic, dadministracid i
comunicacio. Entre tots han fet possibles les
nombroses activitats descrites en aquesta
memoria i sOn necessaris perquée puguem
mantindre el nostre lideratge internacional i
continuar millorant.
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We have also chosen to split the traditional
IFIC scientific meeting into different thematic
workshops. In 2021 the first one took place,

1 DI RECTOR

dedicated to line L1: A T hHiggs For cie

LETTER which theoretical and experimental
i researchers working on this topic presented

Engl i sh the most important results. Due to the

pandemic, the workshop was held online, but
we hope that the next ones will be face-to-
face.

heyea&r02habeeanhyboing
We gotaccust opotehdif © r naantd o This year we decided to restructure the Office
v enuwistl h mictagpda.cFiotryt u nvaed e | of Young Researchers, Gender and Diversity.
are@et tbhiancckomor nhailv e stbtyll iet t | les, functions were divided between the
alt howgbf asswewo uhdvlei k ed Equality and Diversity Commission (CID) and
andal wawistahl od func er taabionuttythe Office of Young Researchers (OJI). The
whet bmmrowewi béablten of a¢ ® objective of the CID consists of trying to
faaet i vOntciegat hy sdwantto eliminate the discrimination or harassment that
aaklhkeFIsQ dfotrh eaitrt i @ mdl e may take place in the Institute, ensuring equal
sponswibtrhe g aityad h iash n o r ma bpportunities for all its members and favoring
tuaztaiucey h€OVILBp ande mi ogood relationships between them. The OJI is
oyrowrol | abohka&tipd mw@i r usin charge of welcoming and informing IFIC
decont rwilt,h auntd e r mi tnh e g doctoral students and postdocs, in separate
st iatcutiev'ist y annual as well

welcome meetings, as

organizing  workshops on  professional
Thi Repor st hef i rosntest r uct u opgportunities beyond public research.
accordong@ew i nefs esearch,
def ianteldend 2 01 9 In 2021, most of the conferences were held

virtually or have been postponed. In particular,

1. Ori gohhmassunder st atnhdei ntge 17th international conference Topics in
fundameawd®hysics Astropatrticle and Underground Physics (TAUP
2. Ori gofnmatt emder st anhdei n2§21), which was organized in Valencia for the
Uni ver se first time, took place online, with the
3. Advantcesdt r u memtdaot nipount i nRgrticipation of around a thousand physicists
frdmndamRmysticesci ety from all over the world.

Eaclhi heseveswb!l iwhd g,0wi | | IFIC researchers continue to take important
di scoyeaontreading

responsatbhiéntted rersan d atniad n a |
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Il al swa ntt ohi ghltihgghutaloft ne
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Capuamd”Al ej asegarea eitwed
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recei véhd2021Thesipsri zien
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pl a'yReme mbelriisgi t nleyt"'he
pl aywam@haof ecsfidios toolScyi enc
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QHI GHLI GHTS OF THE YEAR

HAWDOETECAGALACTYSAQUJ ROCEFGAMMARAYITIHATA CANDI PAORE
PRODUCIVNEGRRM|I GEENER QYOS MIRA Y S

| Flrésearfrchearcd slcaibrae,usoge whoh hmamber s
oft hhAWC ol | ab,dhradteit ewteed g¢lme rpghyot omne m
agal axaundcheaebubbehcandifdgtreoduco s1mgiacy s
Thifa ndiianhge epmu b | iisibBdstr ophlyosuirdnaaltl t e r s
Morienf or matrieon

'REMEMBERING LISE MEITNER', THEATER TO MAKE VISIBLE THE ROLE OF WOMEN IN
SCIENCE

Asatri batieMei t hEth@adapapdaywyohelitfae § :

hi ghthgbbévomeinmuc|physareci entisfeiac
Thel &Ryemembeliidei t peemi embpdath hkkRi al 5 =
t he althéal e nfcriodhar dit d 4Morienf or rhuaetraem)ah
her



https://webific.ific.uv.es/web/content/detectan-una-fuente-galáctica-de-rayos-gamma-candidata-producir-rayos-cósmicos-de-muy-alta
https://webific.ific.uv.es/web/content/el-csic-lleva-al-teatro-la-vida-de-lise-meitner-pionera-de-la-f%C3%ADsica-nuclear-olvidada-por-el
https://webific.ific.uv.es/web/content/‘recordando-lise-meitner’-teatro-para-visibilizar-el-papel-de-las-mujeres-en-ciencia

2HI GHLI GHTS OF THE YEAR

CERN'S LHCB EXPERIMENT YIELDS INTRIGUING NEW RESULTS ON THE STANDARD
MODEL OF PARTICLE PHYSICS

The HCle xper ian€mtRNannounmcevd e s uwhiscihf
confi,wmeddgglkishotfaevi ol aftih@mnh a n dviordde If
partphky=Ttbag es ulotcanst hpgot ervtiiod l@fflieopnt o n
fl awaurv erTshaeha & syu r ecnoermptatr wisy paefd e ¢ aoyfs
beaudwyar ksyolelienggtamanazions espectMovely
| nf or matrieon

THEKMNET/ ARCA NEUERESOGRESI BETECTUQNT3IOPERATI ON
AS OF AZPR2 1L

| Ap r2i0l2di gnipnaea@améase emadieh heonst rafc
t hkMBNe Tndeer wat eas tFriwcet e tee cutnii (@ mwar |
t otodsl)aft hBRCAeutt ehesltavibee einnst.allhleef

contritbduheeeds jgoanst ramcd abnbo#thiessiene
Morienf or hatrieon



https://webific.ific.uv.es/web/content/el-experimento-lhcb-del-cern-arroja-nuevos-intrigantes-resultados-sobre-el-modelo-estándar
https://webific.ific.uv.es/web/en/content/km3netarca-neutrino-telescope-which-ific-participates-already-has-six-detection-units

!HI GHLI GHTS OF THE YEAR

FIPGRTI CI

SCANNER

PIAOE&EST HWIRTHHEM | PROJETODEVELAPNOVEL PE

| Flahd henstifoMoleecumagiTeg hnol(8M) es
parti cidpvAtGeHiI §ansi MoVvetumag) aamR&D

pr ojpecotmodye d@e ner dlail teantcT haelmj e a tsiov e
develbnpwosi temos stiooomogr @PBVW)e vitcheat

| mpr aveer f or onfa m ¢ eeegnuti p,mératt kosn cr e a s €
sensiansvpatyieaslol. Mo riennf or matrieo n

17TH INTERNATIONAL CONFERENCE ON TOPICS IN ASTROPARTICLE AND
UNDERGROUND PHYSICS (TAUP 2021)

| FIhGeorgant aetihedi toifomi st ernabonbepénce

TAUROZ2TIhevewaselidVal erdoirhfei t s meel,be TAUP
virtdablkdyh@OVIIEpande it 1 ouspahnydsifcner &4 |
alolvdrhworhavpear t i ciimphesctoend e ywehnectebleat e ui
reswingrsavi tvad v gandet e cotdiaomlat oemreut r i
h avbee epnr e s e Mbeidnf or matrieon
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https://webific.ific.uv.es/web/content/el-ific-participa-junto-con-el-i3m-en-un-proyecto-para-desarrollar-un-novedoso-escáner-pet
https://webific.ific.uv.es/web/content/cómo-brillan-las-estrellas-más-grandes-la-materia-oscura-y-otros-enigmas-del-cosmos-al

!HI GHLI GHTS OF THE YEAR

ATLAS MEASURES KEY HIGGS BOSON INTERACTION WITH HIGH PRECISION

nNededi scooktrhytli gdboosam201lnanyfits

nNndampnopéh avbeesemeas umence VATLASesul t
eseatd@P3F EPconf eriemwccelkwignognt ri but
dffrir@ésearXihrdoboy eadratl u cFai o rhiamie,asur ed

kkecal hki glgess ont alue ptuosnishwgld atod h e
CMorienf or matrieon

ARANTXA RUI Z MORRONBNATHEELECTOBPINATA I N REAL TI NV
THRATLABXPERI MENTCERN LHC

AranRyaMart 2hRhem-,)nCajae¢s earadlhkelrliCa $ e e n%i»ﬁ

E

appoiadTed goear dicnfah@ERM T L AeSx p e r i HeernS .
t eawri b dér e s ponfsoirmp & e md mipirmog eimemeesa | me,
datsael|l ecstyistcnE mgoadls explmewhyspraecesl|
whethhleHC esum@er at B0 AMorienf or rhatrieon |



https://webific.ific.uv.es/web/content/el-ific-participa-en-el-experimento-de-atlas-para-medir-con-gran-precisión-una-interacción
https://webific.ific.uv.es/web/en/content/ific-researcher-will-coordinate-selection-real-time-data-lhc-experiment-cern

QHI GHLI GHTS OF THE YEAR

| FDEVEL OR SCOMPACT AND PORTABWME TMEDECRQRAND NUCL
SAFERPPLI CATI ONS

Resear ¢ hemsip@Gt emdte viccagpabfsa mul t aneo
det ecatnidnnga gg agmraa d i atnigaceru t yoowmerwi d e
enersgpyectBatmhadi adresnsse ntaieatle adi oact
mat eriinaulcsl seaafrpt g g raanntsoni ni miheea@dé f ect
ohadront,hreoamadyn d chrer. Mo yienf or matrieon

JUAN JOSE HERNANDEZ-REY, NEW MEMBER OF THE LARGE HADRON COLLIDER
EXPERIMENTS COMMITTEE (LHCC)

JuakhosHRer n 8iRekghza beeappoi meée mbeft heHCC
commi,iwtheae dvitelwsst aaag@r ogrodishdear ga d r o}
Coll (dH€exper i entCrEtRINT h &€ o mmi t ©reaed @ po f
abotuwemstcy enftricklus gpbEni tSada t asn a,caan d
Jap.aorienf or thatrieon



https://webific.ific.uv.es/web/en/content/ific-develops-compact-and-portable-detector-medical-and-nuclear-safety-applications
https://webific.ific.uv.es/web/en/content/ific-researcher-juan-josé-hernández-rey-new-member-large-hadron-collider-experiments
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~  Manager
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Director
Nuria Rius
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depart ment s 7 e

> Gustavo C Branco (CFIP/IST, Univ. Lisbon, Portugal)
> William Gelletly (Univ,.Surrey, UK)

> Francis Halzen (Univ. Wisconsin, USA)
No+# h Bnember s __ > Cecilia Jarlskog (Univ. Lund, Sweden)

i S i = " P— r S i . .

. W >%eter denni (Univ. Freiburg, Germany, and CERN, Switzerland
Personnel representatives : _ _
> Antonio Maseiro (INFN and Univ. Padua, Italy)

PhD member s > Tatsuya Nakada (EPFL Lausanne, Switzerland)

Susana Cabr e>Biag-SongZou (ITP, Chinese Academy of Sciences, China)
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ARTICLES IN INDEXED JOURNALS 411 9 9/0 | N FI RST QUARTI LE

(ONLY DOCUMENT TYPE ARTICLE OR REVIEW). SEE ANNEX FOR FULL LIST OF (JGWRo OR CI TESSEOREBUZEQ 31
PUBLICATIONS

TOKBJ OURNAL STOP 5 JOURNALS
(BY I MPACT FAWIHPRWI JTERI FI C ABYNDBER OF PAPERS) WITH IFIC AUTHORS

Nat ur @9 )4 Journal of High Energy Physics (IF 6.4)
Li ving Revi ews42)nb @el.aRhyskal Reyiew(DI(IF5.4)

Nat ur e P hly9s)iZcg - (O |Edropean Physical Journal C (IF 5.0)

Reports on Progrks)s3 @ i JFPhysicsiLatters B((IF $.0)

PhysRewalleewt t(d9F9 2 Physical Review C (IF 3.2)
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'"SEVERO OCHOA'
COLLOQUI AL ORGANI ZED

The colloguium series "Severo | nst iYtowtTecldsea n.n e |

Ochoa" invites world leading | n202 11 FI €el ebrated
experts in their area of science. Sever ®choacColl oqui a
Lectures are primarily devoted to Col | ogmohiyab rfiodr makrt n
particle, astroparticle and nuclear per somlusonl i neer e

physics, but also explore other resumenSept embe@?1
areas. Colloquia are open to aftarperiofdonl-onky
scientists, personnel and col | oqluacaausoef t he
students of other research pandeniihcel i s tciamige
institutes and science faculties. fouindppenddOxgani s
The outreach department shares Al e aAldg oM aas iMiitksio
recordings of the lectures on the SergiPal omaRasand
Mar /els
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https://www.youtube.com/channel/UC0j8q7BvsKbDNiK6uoK_A5A
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A seEmMI NARS

SEMI NARS ORGANI ZED

Seminars are more specific Organi seeandr@i er |
research talks given by an invited Andr elon,j nDani eq.
speaker, usually connected to Figuer Mart2@Gonzs8l ez
one of the IFIC research groups. Al onBEe®r, nalhdesAdr i 8n

Some of them are more informal | r JJeasc olb-op Pav, ,Lmur a

talks followed by a discussion Mol | RaguMbl i Maguel

session, such as those within the Ne b,oSer ghal o maRuel sz ,

Student Seminars series. In 2021 Emi | PassemAnaRo,s

we hosted a total of 95 seminars, AvelMincoent e

including 15 student seminars.

The complete list can be found in 9 5
Appendix D.
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Reach a deeper understanding of the Higgs force from LHC Run 3 at CERN
with the ATLAS experiment and future colliders. The focus is on the
interactions of the Higgs boson and the top quark, novel methodologies and
ol | SIS R | = b @rﬁa‘adevelopments for beyond state-of-the-art theoretical predictions and
phenomenological analysis at higher orders in perturbative quantum field
theory, as well as in the theoretical interpretation of the experimental data in
terms of effective field theories (SMEFT, HEFT), which contain a large
number of parameters and call for innovative methods in parameter fitting,
e.g. using Machine Learning techniques. At the same time, continue the
direct search for new particles at the energy frontier.




ATLAS. In 2021, IFIC members are
coordinating the ATLAS E/gamma group and
the tau reconstruction and software subgroup.
Among other areas, we contribute to the

5 L1: THE HI GGS F O RHada and tau lepton performance studies in

Dur i20@Thearigadr®ol | (i ldC) preparation of the tau reconstruction code for
alCERNoONt iinmurewt dfoowrhReh as e Run 3 and to the development of techniques
'l umi nopigr yachema i nt e manndc efor the reconstruction and identification of
consol iodtanteixopre r i.@emtcs i Vi lepfons (muons, electrons and tau-leptons)
areas hATLAeSxper ioniemk HC  within the ATLAS experiment software.
deawittt lhgr e p arfaotrihe t aorftt h e

LHCdetecoper ats ofnt wane Precision measurements Higgs/Top
compubn@d ga heet eapgr.ade|FIC has greatly contributed to the analysis of
Att heame i meeengagiend nt ens ghe LHC proton-proton collisions data. The
acti viet ideoe dehy sa sl oiotfat préciRe measurement of the couplings of the
t heTL X per ivintemdta taa al.y s i SHiggs boson to fermions (Yukawa coupling) is

. one of the priorities of the LHC physics

ATLAGper ati oprégram and also for us. We have been

Thet rigigsarkeyarotft h&ATLAS particularly active in the measurement of the
exper isteelnedthiengithsaatleept Higgs boson coupling to tau leptons and top-
forpermanenor aagneds u b s e g u e gukrks with the complete dataset accumulated
physaoal.yDuirsin0g2 1t hei amd during Run 2 of the LHC. Our studies focused
def i noiftthalngor t slerhse bé¢at a on the measurement of the cross-section of
dur Ro@habeednefinElkh®@mber sthe Higgs boson according to the simplified
re hedepudgor di ofdthadTL AS template cross-section (STXS) scheme. Our
ri ggred mongher ganiozfé he contribution focused on the fiducial cross-
"ATLRBysfceRumt cRumB and  section measurement of the vector-boson
beyd.nd fusion and top-quark associated production.
Preliminary results from our studies have been

Thenai nt ermantcoen s o | it dastkiso nshown to conferences in 2021 [ATLAS-CONF-
t hfer emtd | ect odnil cesCaavbee e N 2021-044], achieving a precision of 20% for
car roiuefldh ® e a@u Dr i vpelrak ey the Vector Boson Fusion production

roliet haTL Adatta k iamgno d ul e smeasurement, demonstrating the strength of
havbee ernepat ead wrud f is@iae rets this analysis.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-044/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-016/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-052/
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L1: THE HI GGS F QR@WE\fIryd&ept ophilic axi OrPlhyj;idg &cale ad the echl® of low energy
and filtasvor ieosltastobgergables.

Weshowhdwbbagenefrladspymmetry

wherlear mexi ngtshehar-gegdt on Heavy neutral leptons in effective field
S e it 10 sectopossialklesALR xpl att mé ng theory and the high-luminosity LHC
e Xendblnresustvi &bbleeptf d v o Meavy neutral leptons (HNLs) are one of the
vi ol agndsn eldoal as g r op hy sprifieadandidates for long-lived particles. We
= Sanaipigs - s | i mOntsheet hhearnidtf, h>ee n dTr e s u | thave calculated the sensitivity for the search of
el i sconf i rfmetducrhea r-ge dtfolnav o HNLS in SMEFT extended by right-handed

g9 — HH at NLO QCD | /5 = 13 TeV | PDFALHC15 99 — HH at NLO QCD | /5 = 13 TeV | PDFALHC15

08 scheme, m, = 1725 GeV |

Ratio to LO
=
Ratio to HTL

ST viol atimemsurememctas be neutrinos for the high-luminosity run of the
Ratd fohieuN U @C DA 11 i dome O compl emeéeptr dabwcalpossi.bi | i tLNC. Forecasts are made for both, the main
ata eu | ec easasa@ltltlia .
one(hett)MLOITI ri fbvtar ideufsi not i ons oo and possible future far detectors.
t heirtomasasafuncoft dienvaHi apair 1) R e —————— 3 ) ] , ) . , =
mas s Majorana HNL, G\ /A* = Cgy/A° = Cily /A" = 1/(2 TeV)?
' = Xenon1 T 1072, \
é 9 Jodid! t al. (cur t)
. . 107F

| msecosntdeveder itvledde pendence = | -

oft hencert aiendtaiteedi e ompas s i e

scheamdc adleoioaev ar i aftihen g Model Il: general mixing = |

tril Hhgeetouplei Mger el ati ve 001 1 510 .

uncert armtgia®@dsertvedevel op mq [keV] 10-20]| G et b :
onlay maddpendemcWecombi ned _ _ _ o 1072 e a7 o ]
altthencert &ioast=1 8Tse Wi ttthe 5°° {“?C'Cofﬂng‘p'sgm;va;'gfhap‘”r'oe‘”d' ihoot:iggr’ﬁzé'ﬁ';tir g et e R =
oneasft hpr esea@a¢ ommend&thieo Npggekpi at meemdTmnomal y vz GV

LHC Hi ggWor ki goupo,bt ai ning

moderamneert a |amtgri ® 9- @ t o Sensitivity estimate for the high-luminosity LHC for pair-N

0 Dsi xT@obDsThe Effecti ve Fopertdrsd theplangnixipg pquared versus heavy neutral
5%. Thiasl | awes o bt a&it raotftehaer t |

. . . . . H eptonmass

predi cftoilHo ngsps iprr o d u cctriocsms . Tool kit
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Vi véeM.Yang Anomdlryee . . '
| ept omhii loing @ rkte o Hiet fs| a v o rJ- Poveda Higgs Spin, Parity and CP at the
| msecostdeveder itvledde pendenweé ol aéesnyg Phyred 103 LHC ~  40thInternational Symposium on
oft hencertaiedntait@eédieomass (20232035028 ar X2iov0o78 8 3 4 Physics in Collision 14/07/2021
scheamdcadfeoiomevari atihen poI1 0110 Phys ROBB5028 Aachen (Germany)
tril HP g 9539':: 6 l.’g | 5 mtgczréel alt v e > L. Fiorini  Lepton Flavor Violation Searches
g 2 I(;; rmagag g’eg:]agae aneWre\:: o m\f)? n%pz] aviFeaenMastPend Ro iFz2 me ni aatATLAS and CMS 16th_ International
altlhencert & oast=1 @Tse Wi ttthe vel Vinoe n]tag/,Ne mhoi x Tawl S Workshop of2T7a/39|/_2e(|)o£cin g%ﬂgs (TAU2021)
oneaft hpr esee_\d:ommendf;tth_ieo_nThe Ef fectHiveel iheor Vool kit
LHC Hi ggWor ki BgoupobtainiRgPhyC 81 _(2031 2, 167 5| sayago Searches for Higgs boson pair
moder@aneert aiamigii gy-@% t o ar XA0w1106 34 DO QL 1 4e0pfj &0 05 2 production with the full LHC Run 2 dataset in
5%. Thiasl | wws o bt a&it raotieheer t 02-08 7-y 8 ATLAS Higgs 2021 18/10/2021
predi cftoilHo ngsps iprr o d u cctriocsrs Online
secti anlst_heLtH_Cl n/cﬂl Ugi'ortg_‘ >GtCot,tJ.'C.nHel,M.Hi r sAc T, taonvd A gai Searches for additional Hi
renormal i zat i src/aflaacd opi zAagt WL NgHe aw tl remltioenfsf e c t | \PeBalley Searches for additional Higgs
quaskadrescheuecert.ai nties etlm€goawdt Y gzj)n:i et y'bosonsmATLAs SUSY 2021
JHEPY2 02@39 ar X2 10153 8 5 1 23/08/2021  Online
Selected pub P Q1% 04 @ Q7H EPRE2 0 2013 9 > M. Hirsch Neutrinos and long-lived
particles Subatomic Physics at the High
>JaviAgprar JeakustAedr ilsn es Energy Frontu(a)r (l_SAPHIR) 01/10/2021
nline
>L.Fi or Whatwe | ear meécb utthe C€r mBadr Mgo ¢/elsal mbat !
Hi gpes 6 Po SLHCPO2 023115 mHThRunanth)unaMb3$nUhe > M. J. Costa Measurement  of
DOlht t/psho g® 2 3/2.38.2159 Hi gBss ®R1L 282032 220 0DLOI top-quark cross sections and properties with
htt/psooigll 10PhysRARIBELO  the ATLAS detector at the LHC Blois
>J Bag,)F cCampanast Gb a,uM 01 2021 17 oct 2021 Blois (France)
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Reconstruct the origin of neutrino mass from neutrino properties. The
strategic objectives include: A) analyzing upcoming data from current
neutrino experiments with IFIC participation (NEXT-100, KM3NeT-ORCA); B)
constructing a new detector to measure beta decay spectra shapes to
improve the determination of the primary fluxes of reactor neutrinos; C)
playing a leading role in the three science pillars of the next-generation
neutrino experiment DUNE: long-baseline oscillation physics, detection of
astrophysical neutrinos, and new physics searches; D) continuing state-of-
the-art global analyses of neutrino and cosmological measurements to pin
down neutrino properties and E) continuing to reduce the uncertainties in
neutrino-nucleus cross-sections, that are the dominant systematic error in
present and future neutrino oscillation experiments.



L2: NEUTRINOS AN 2T 0 &b & cpiam It " alloaibd ena s Hrea t ¢ o
LEPTON FLAVOUR 20} — Tmerted - TK + reacor andanti maeaHmIiG hproponent
| FCSocont region andmajloeadé&mheut Experi men
13 wi aBXend®P ¢ NEXThhadevel oped
F anewechnadlsoegayrfcoorBn us i a g
1oF hi gohr e s sva4Se i nper oj echamber
Theonfirmhwmtean ramemasssi ve i %;F%néudra% rr]lj:’jlnlr!ﬁl:egregklnE)G?lhr)rt:)?linht;rtnne(k)r y
hat etdepect aecxuplearri me mtgale s s oEL | T 2021t he5 kg NEX-Whi teeetector
i npartiphlyesiThi di scowearsy - 2 4 0 L Bz(RadeS) successfcuolnmpyl etietds physi cs
awardddob®riiz@hysi 2915 . programhrnietlhae_onstrcmchtEiXd’_n
andonst iat wltedevi aftr amh e Conf i diemtceerowa lasfroetiphagpear ameter 1 0 QL O B gi) ® n g o.iArsgc adugpder si on
St an dvworddeTlh e e s e d i gdefisF | aC, datfa ofeZKande acdtadtrany al diief f er@mr O ft hitsec hnowiotglyp o ltt onrod
| eadi ngt i thlu @ teehxper i maenndt a|pwoumdatnhahoeharp@er(i(tla;)ymmeitsriyol at@dnr i oxlheendcro ut eladh1,estsh abn
neut mpihryc iexp,l bheropemnties "heepseotor yeaofoper aasomsitd htealyf f e
t heesleu spiavret isalcass h eniarsasn d V) oDmbbdecagwouil shiprwoheeurrent
mi Xipag toetrhmeeut manor e | i nbiya 6 e aosnter deelnagni Bjude
|l FI €sinvol vetdwol ob@asel i ne
accel emeau toneixnpoe r i:nTeonkt dsio _ e
Kami dKIK)i dapamdhfeut Deep zZ/Z H

Under grNewn dEixmpae r i (nelLhNE i

t hé&ni tStdat B2 i sa wor-lledadi ng

experi meodytimepeut rminxi ng

pat taenrdrh €€iPpr opewh i BWBNE s

t heexgtener ptriogeElkc@®@nt ri but e ~y pt

Reflector
panels

strongtllyd@2K measur emdnhes Wate
neutfliawmdr osect iaeomesh & he

oscil Ip.eatr laamre taES,rSSh'O met he Future DUNE data could probe non-standard neutrino

ext e nan alleYl]S i BIiG n _V ol wence processes such as the example depicted in this diagram, Concepdeasilgfat onseaNEX®EXxper ifmernt
desi an dconst r uocfttihoed UN E where the interaction of a muon neutrino with a heavy nucleus neutridolukkeddeecasyarchest alnilsdad e
protoayp@ERNeut Pi avohaodm is mediated by a new Z @§auge boson wateank edndetaithient estnrabcoft hes
i i i : : : deteCtioght

i sl eadisogenft he hysige o ups The discovery of an extremely rare radioactive Ctioght)

i ncl udcdieegr cfhorscl eeocawnd process, neutrinoless double beta decay Neut rpmoduiceads miagwhowems
b eyotnhd&t an dMordegp hy s[R].c s (b Bn), would prove that neutrinos are t haet mo s phhaevbee eens s et toi a |




L2: NEUTRI NOS AND . 3.0445
M strong 1
LEPTON FLAVOUR A | o0t
gl _
&= o
o5l I | =¥ 3.0435 1
measuneutrpmoperbat®r om mg.:;. ]
neut rtienloe s copebs | ce Cudire =0, - | 3.04307 .~
ANTARESNEMNM htkei g heenset rt cayi |
oft heaemosphkeukea®deus etdo 2 3.0425 . . . .
study neutrinmhysicsThe 1} , 00 02 0'4'290'6 08 10
ANTARESNKEMroatp FIh@sarri ed ol >in
outsearcliosnostandaedtrino F of S8 &€ & Chanigehweal afehef f eauimbemeut rNenfofs
| ntera(cNtS'elo)deutdénazyssv,el I F 5 °F osf undear i adti weesut mi xiamg If @80 r meals s

*

ast hemeasur emmfenretut roisrco | ordering

N
. ';st t t f b ttah f f f
par ameltr@OQﬂhreesuolnNSthh atistgoaldCtamgreet e roefnaeva yo

ordenieng maeegesor maleyhet h(eirnverted),
ANTARPBSovicaheng e trietsiuvitthse yusimgci Idatad omedoombi naitoboheat a | FlrGe s ealricniersnuc| phhysacs
paramsepacennettmudbantd au sesensittiheksobohkiceut masnaes al @l eV atnhet udfneutrihes
neutosaoioll ati ons | FInQclexaper i meammgr oposed
Il FInGkut tihewo rairsatosr | d adiem s Neutrinos are the second most abundant of all anovappr otamdt i matenteourt r i noc
expl arhieeg hy sd xssoc iwattéce known particles in the cosmos and, fl uxwéesd c@ssertoeaas sroane f
origheut masmi b heet er mi n agduiprisingly, their tiny masses can influence theeut oscol pat ameared 5| C
ofneut pirmpef trioaisdur ramd the evolution of our Universe. Neutrino nucl eheorarsexperf npredict il
upcomosgi |l ¢apeoinmswe lals masses imprint measurable features in the neut-niobeussectiiagtnseV
compl e me notbasreyr v a tsiucrns s cosmic microwave background and the neut eineorgayn ggeng s s e nitnipauld
neutri doludb @t decayesudrt s distribution of galaxies. In order to find preseantdf ut uaecel enauori nc
cosmol ogatctani2 02 1 he/al encicanstraints on neutrino properties from experi.menhst damcheeor[® t he
gr owppdattehdg | obfaildfneutr i nc@mology, it is very important to know their aut hpresafhukinemanalcysi s
osci |l datiatohnei mp It é sreeeut r i nredic density. An analysis published in 2021 by neut-nuiobebar gedreumasi el as
f rame 4y rpk o viidn fngr noant ihen |FIC authors and collaborators [5] presented a i nter axridc ompatrhepr edi cttoi on.
neut maami er aCRkRvhiyol anhtlbe new calculation of the standard-model t hmosrtec @2Kkan Ml NERwveAs ul t s
at mosphetrdmptar t itchugy o we d pbenchmark value of the contribution of
thathanal gspbeéfrearsmaelut r i meutrinos to the relativistic energy density of
massrderailnth,cwgdpr ef e enctge Universe, Neff = 3.044 when
mi | ddrrhené ouhnpr evigd wd a lparameterized with the so-called effective
anal yses number of neutrinos.
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L4. BARYOGENESI!| Soji nci defh dAeot exra mpilsehe Theé FIgCobpsal eadricigssever al
DARK MATTER AN earfchicorrel wit icovresndfs he anal yselsat edlM Thel ocatoifon

aic¥Ddet ectaodrdi t tchrehr ee ANTARES NKIMBNe T) nt h&ort hern
COSMI C MESSENGE®RS aidtelsRai 6¥Ds ampwiet ann hemi spihedeant awleeloso ka tn g

angudiast ahe& & &Af otrh roetehe ©Oneft hmosptr o misd wrgic @Mt h e

_ o ANTARBS ermsi mepamfds8hours Gala€encehihaal | oWETARES
The research topics of this line include the Thiveaoone®ft hanal ypsreessehyedt s etiet tppkr mitk arMmasses
generation of the baryonic asymmetry, cosmic t higy owag! CR® 2L 0. Concerni higalnc e Culbier i2n0g21 hanal wsi s
messengers, specially cosmic neutrinos, and KMNeT,jtpotenftodbetect heg S€c!| uwbdedi hGal aC€enthearal so
dark matter (DM). IFIC participates in various neutr ifrroossofce | | apspernowaegensompl.eWmpdlatreedsudntshi s
international collaborations, as expl obabassnhowmtrhMi I-\Wayy seararhdt herrasvlieeemr esenned
ANTARES/KM3NeT, ATLAS, MoEDAL and Severoaflt hesenal yhasedeen sSeveranferén&d&sAl stohki rst

astromomjputtiehespupeés she@nfi gwf@RCAnitthei 63t nes,
i t hpourlhnailvearnsdeut hobry¢d 2al reiamyt ainideadk idrag mg o een
ANTARES/KM3NeT Sal eaA.S§nchez madeSevepéatlhesesuhaveeen
il ncl ucedc e et ioetwhteo poi @M

The work of the ANTARES/KM3NeT group has searovhearrutrehestdpes
continued the three lines in which its members .
are involved: multi-messenger astronomy, i — i
search for DM and study of neutrino 1020
properties.
Multi-messenger astronomy has become in _ 10-21]
recent years a very active field after the first T Y
signals of cosmic neutrinos and gravitational 5 S10=
waves have been detected. The group at IFIC e 8
is deeply involved in several of these B Y=
analyses, both for ANTARES and KM3NeT. N Kimora et ol
During 2021, several papers in which this : T
group had a leading role have been published. s T — - - o ANTARES (3845 daye)
For instance, a search for correlations of romet pye pye by by
neutrinos with the first gamma-ray bursts

momlGeV/c?]

observed by Imaging Atmospheric Cherenkov Sensitdwnwevegr alMadn ni hiclraotsiesart fi oorn

Telescopes (GRB 190114C, detected by
MAGIC, GRB 180720B and GRB 190829A,
detected by H.E.S.S.) has been performed
both for the prompt and afterglow phases,
finding no

KM3NeT preliminary sensitivity per flavor on the high-energy
neutrino emission around the GW170817 event. Fluence
upper limits by ANTARES and other experiments are also
shown.

ARCBc omp atrtehdmo srtec e ntsieftJSANT ARES



sind = 12, tanp = 0.3
My = m,=m,, m =250 GeV

L4. BARYOGENES| $aych for Higgs boson pair production in the i [ ‘ | SRR
ial state with two bottom quarks and two 5 1ol , |

DARK MATTER AN otons, setting the wo r | besb lamits on the :F oo E

COSMI C MESSENG&&R So te Higgs  self-coupling O m, - 10GeV, g - 1 ]

(arXiv:2112.11876, released for Moriond2021).
Thedepl oymélnitnefst h & BNe T
det ettacrak mome ntduumr i2r0® 1 Regarding DM searches at the LHC, a main
wi t6hH i nefORCAN®@ | i n,efARCA  focus of the ATLAS team is the search for DM 1
takdatglarim@er.iTode FIgEC o u p produced in association with a top quark and
hasal soel evraenstp on s iibnitlhiet idedicated searches involving long-lived
constr otKNBMenTDur i 021 he Dparticles (LLPs), which are also related to the S—oMTheoy T
grouompl et eedesi gfinert he matter-antimatter asymmetry puzzle. The 2021 200400 60D 800 1000 1200 14001800 1800
l ect upgr atl akkMNe Bcqui si thigiights with the analysis of the Run-2 data e 5]
ystEBmBUBasient egs aw@®Ins o include: a search for DM in the context of a . .
auncledcessidlelgytahtdi inrgs ttwo-Higgs-doublet model together with an Se ;Ln;cgndlvintn_ ;gi’ag g?ﬁe;dwzwﬁ?rzubbcmaﬁe?; 'O
omp IDdiBasceont ai ner additional pseudoscalar mediator, a, which t heMpar t ii LSSSD,C iwa taihomu a r K Y
decays into the dark-matter particles.
Processes where the pseudoscalar mediator is
ATLAS produced in association with a single top quark MOEDAL

[0 DMt Expected + 1o
) DMt Expected + 26
---- DMt Expected
—e— DMt Observed
—— DMt Theory

e
s
I

c

Il t heontefubder sttamah snegr v e i@ the 2HDM+a model are explored for the first L

matdaat i masy mmetirhyeni ver s gme at the LHC [P3]. In the context of | Flh@astrpagti ciifafDAdm

t heHGQ atpar oviadiemp o ritraptud  searches for LLPs, IFIC has been leading the exper i meensi gntea sear cthor
sear ¢lomewphysintosdi f ytihreg search for exotic scenarios where the Higgs mani fesomteiponyssi ksohigghl y
propeoft helsect rmplweds&kansi thoson (or an exotic new boson) decays into loni pangipalodsugEde HCI t's
oraddinnege our o&sPvi ol .aTthieo ntwo long-lived pseudoscalars that in turn primaoyi vagih@uesomagnetic
| FIACT L AtSe ama ¢ esle ar cfhoCsP decay into SM fermions (mainly b-quarks) in monopolyest,heexper i mealso
viol dtni @mndi ggst er axnd omhe ATLAS calorimeters, giving rise to a pair of sensi tiownyhypothemassilve,
measur emend sstirfaéling ge-1 f displaced jets. IFIC was also involved in the met astelbdcet, cihaalgley eucsti,ng
coupwhmng@hcoddgropeoft hes editon of a white paper from the LHC LLP mostplassdeeecThd $1gCd oup
phaseansTh@@2nhli ghl|wigthth & community describing new triggering coordi néatgmysiana | yasfetsh e
13TeRu+2dataa: e hfei me &s ur e me dpportunities for Run 3 (arXiv:2110.14675). experiamedisstronghyliviee
oft oguaphkl ar iveacttisrh®i n gl d@FIC is also strongly involved in searches for devel ommednéstdfkgy heoretic
topchanekéct rpwedadkdteiaadn ,n gupersymmetric particles, with emphasis on R- scenarsiuwcshs monopolreoducti o
tothetrondes&mtnst riant mtes parity violating models, analyzing Run 2 data processeper sy mnreotdreilasn d
complpdaod heWl per § AT IL-AS with opposite-sign leptons. electchaapegticles
CONRO20127 el e & sLeHHCP0 2;1 h e | addi t ANMMEDMIpparfaoms
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Penetrating Particles (MAPP), approved by the MeV B01i9802NA 4 er f of miende | . . .
CERN Research Board in December 2021, will firtsitmananal yog?it hexper i ’me;pgr eg e rel\(;elpeavp Eﬂ ! hmac |ort:] ma t fl Io r
extend the MOEDAL physics program to feebly sensitiodarghot dresays @mi pundanmcsel gnanaviesemr I et 1y
: : : o y 0 di scusSeseaaft heihrar actsesurchti
interacting, long-lived messengers of DM Vi s{ ELUPyh yJsC8 12031 095)9Thi s : : . :
scenarios and neutrino portal models. i | d reisc B o d ot mon@sSthemissoifpar tiduleasawki ng
I-mplareisc scen&rind al WoONG yapor aatniddrheaccr etoifdrhe
_ 2DyonsinDrell-Yanproduction November 2021 S p ecaredcaa d dit IEO(rpdﬂaH]Irgm on surr oumalt l]’]\/@e’ I’,Cbi SscCusaswd |, |
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Indeed, the existence of these dark sectors [ G E
with feeble interactions with the visible sector 10-s 12 . . 10/0°% 0% 102 10 106 10 100 10
is an interesting framework to explain the A 0% e ! Mgt [Mo ]
origin of DM. IFIC participates in NA64, a fixed o . . : . . ,
target experiment at the CERN Super Proton Nos d eest @xt o comp! ﬂID?:/IﬁU oo ?3" hietr $ molr lddhedlf @ a ¢t i on

Synchrotron (SPS). Once the dark mediator is
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of the group is being able to provide better 3D
information in medical devices using external
devices such as RGB cameras, in this field
industrial applications derived from de use of
GAMMA cameras (i.e, cameras with spatial
discrimination of the signal) can be
incorporated in new algorithms related to 3D
reconstruction.

The  BRAchytherapy  PHYsics  Quality
Assurance System (BRAPHYQS) working
group of GEC-ESTRO aims to present
guidance for brachytherapy (BT) high energy
(HE) source calibrations, including practical
aspects and issues not specifically accounted
for in the former current and well-accepted
societal recommendations. As  Spanish
representatives in such organization, the
Medical Physics group of the University of
Valencia has led the efforts to compile and
perform an European survey on the level of
agreement between clinical measurements
and manufacturer certificates for the source
strength determination in iridium-192 and
cobalt-60 brachytherapy. These
disagreements represent one of the main
sources of uncertainty in such clinical
treatments. Eighteen clinics from eight
European countries were involved in this
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Selected publications

> E. Mufioz, A. Ros, M. Borja-Lloret, J. Barrio,
P. Dendooven, J. F. Oliver, I. Ozoemelam, J.
Roser and G. Llosa. Proton range verification
with MACACO Il Compton camera enhanced
by a neural network for event selection. Sci
Rep 11, 9325 (2021).

> L. Barrientos, M. Borja-Lloret, A. Etxebeste,
E. Mufoz, J.F. Oliver, A. Ros, J. Roser, C.
Senra, R. Viegas and G. Llosa. Performance
evaluation of MACACO Il Compton camera.
Nuclear Inst. and Methods in Physics
Research, A. 1014 (2021) 165702.

> J. Vijande et al Physics and Imaging in
Radiation Oncology 19, 108-111 2021.

> J. Roser, F. Hueso-Gonzalez, A. Ros, G.
Llosa. Compton Cameras and Their
Applications. Book chapter in the book
Radiation Detection Systems. Publisher: CRC
Press, Editors: Jan S. lwanczyk, Krzysztof
Iniewski, 2021, pages 161i 198. eBook ISBN
9781003218364.
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6 TECHNOLOGY TRANSFER

iCsf uldommi ttto@d o mo tt ihreg IFICs UCIE has continued working in close
i eitmmadaof ourr es e arTchhe collaborations with national and regional
ov atnidbenc hnoTogwysOfefri c edlliances as: _ _

| €)1 F1 Cundleyt h&al enci AnTECH4CV, a Technologies Alliance of the

I FI
soc
Il nn
(uUcC . .
Agentglrnnov atai$oencomé@ki nk Valencian Community.
bet
dev
de
us

wetehne ub jleeit ng@ s e ararhde d A INNDROMEDA, an Innovative
el obpygche entaendt hemeeds Technologies Alliance of the Valencian
i n tbiyf hteedc h n o0 In® d yatnulthees Community.

INEUSTAR and INDUCIENCIA, Spanish
association to promote the Science
Industry sector, and in the search for
transversality towards other sectors.
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hihm s amevdarrk2®@UCI tEa s
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Actions aimed at reinforcin internally and
externally the i mpac tAddtipnally HEIE |hgs|kept supporntng IFIC
facilities like Artemisa and PET/CT.
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nol bgsctaReseafehters,
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thp@Cl EFIhGbeemr esatnt
dtiandnternaéecbnal ogi cal
lamshe et i ngs The IFIC UCIE has carried out two training
TransiTran&berRm?2lMal aga actions (lfinocharlaso ) aimed at IFIC
Febr @y researchers but also promoted among the AVI
Regi obhahnsffoerrums kRREDI T Innoagents network: i L AESTION DE LA
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nanovectors for targeted transport of antitumor
agents  through  physiological barriers.
Promotes new lines of diagnosis and therapy
in diseases.

Simubreast: Designs a breast simulator
dummy manikin and a set of tools for
simulating FDG uptake in breast tumors.

Radioimagen: Development of a system to
improve imaging capabilities in treatments and
diagnosis with radiopharmaceuticals.

Kairos: Wireless sub-nanosecond data
reading and synchronization system for
multisensor detectors.

COVID: Machine learning project to help in the
diagnosis of COVID19 by using chest X-rays.
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