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LIP IEternational Ad\,'l§ory Con$lttee

Meeting of 6ü and 7ôApril 2016 in Coimbra

Execütive SuInmâÍY

LIP Maügement úet with the reeenily enlârged Intemational Àdvisory Commiltee

on Aoril 6ú aM 7ü, 20 I 6

il ãàtiãi. ;-#;; r€ports distributed úea'l of the meeting' detÂiled information was

ilffi;;'il;;il;;â"rs about úe full scope or LIP actrvides ( overins Úree marn dr.at:

il"râilid'r;ilü; À*p*l'r" lr'ititi, o"'elopnent of nevr Instuments ând Metho'ls

and ComPuting.

ln ExDenmenol Panicle and AsuDpànicle Ph)Bics LIP resêârthers arF addressing

."." 
"r 

,r,l À'#i,iii.a*q;d;;..;;;; É- rdws oÍ fündamenral phvsic\' orisin or dark

;;;;;il;il;ild;roximatelv 807" or àe natter content o{ the univeÍse' a,d.studies

^fÚrri.]ê.ollisionsatüehighestenergreseveÍrecolded.ThePmgraÚmeofExperiúental;:fri" ffLT,o-p.il pnv.í.' ii 'i "ã'ra 
ou" qoâlitv and LIP researchers loatte sisnilicart

conEibudons lo ú; leading experi-Denls in úe field

clvpr manv vea§ úembers of LIP have made Bajor condbution§ in the arEa of

'rr*"br;;l ot í"'1 l*,tlm"no ând Meüods Pdrticularly nolerdoíiv dre rece-nr

d:JJl.J;[il ; ;Ji.,l-ilsd Eíofts in Po§itron Lmission romosrapbv (Prr)

iDstrumentation have led to insEumeds, presendy evalüâted in clinical Eials..ang fts:l:d^.in

..'*"À *itr, ioar"gi", which have the potenual of developing iJÉúumentation wúh maior

impact in úe fietd of medical imaging.

FoÍ â lons dme LIP hâs rFcognized úe importance of scienÚic compüting lor scjence

in Ponüsal. LIP hasieveloped and i! operâting dÚee màioÍ compulel cenÚes whicir are pan, oI ã

"orü.*ia".orpr,i"g 
nerwork. They pmvlde úe compuÚg InÍràstu rure dnd arc vlldl lor

science in the countly-

One veÍv Dositive developmenl is üe increasing smnBú oÍ íes€drch outside üP

oadiüonal sites âl t;inbÍa and Lisbon The developmed in Bra8a is- paíicularly noleworuY'

;;; il;;-yÀ; t*ng Íesearch activitv was built up, including ÍruiÚul collaboraÚon wjrh

.ü". ,rir""i* deoartoenrl and wiú lo(al jndusEy l; pdrallel (olldboÍâtiom berween lhê

;;;;;:i;'-il b".n *mngtheninc with a cteir impacr oo úe qualitv and elÍicien(v oÍ

the rcsêarch.

LIP i§ weü aware of the inpoÍance of coÚmumcating their rEsearch adiüties.to- the

aenêrâl Dublic. Their ellora are an inspiring example lor oany groups aÍound úe $oIld- LIP'

;;;;;;ã; ;;;;;;; úar úe 1unáeosánding or húda,oent,r panide phv\ics wiúin lhc

univêÍ."ities need5 hlnher ànd ( oútinued exchange oÍ informadon'

The Coúi0iÍee noted the impÍessively uide range of actrviües i0 the area of

o"rurop."r,t oi *Ç-i*roÀlns aad úetnods.lt is Iecognized thàt fuÍúer synergies ànd
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consoüdâüonsofactivitiesshoddbeencouragedwiththeaimtofiúherstÍ€ngthentheimpact
dnd visibürry ol üese I lP actjvides in üe medium lerm'

One concem express€d rEpeatedty and lhaEd by üe Co-mime is ü? lack 
^o{ 

deÀr

câÍeer pÍospects Íor scientiss. Many researchers in úeir early forties are 5iÜ employeo on

,"Lpority'lon,r".o with no obvious penpecdves ol puÍsúng úeir qcienÚfic 
. 
career' FoÍ d

-[ü p'r.op"cl .f I-rp t"',"al(h úe Commine€ (onsid'ís il 6seÚÚal Io esÉblish me(hanisms

for ihe long term câl€er development'

A relateal pÍoblem is the tâck of a Úechànism rc provide a roadmap Íor üe^fundin€

"*m* "àà f"iii""tfi( Íesearh which eÃIenÀ Írequendy over ren ro Memv years' r tu§

'#,1'J'r"a#ü;; ô;;"ns *'v n""a'* -a tas prrvenred some ol úe LIP smup§ ro

".."p, 
ã"pi,ii"",ini *.pomibÜties in inlemaÚona-l coltaboraüons wiú deÚimental iÚpacr

on úe scienÚlc ouQutoÍ ihe counEy'

The ComEittee under§ands thât the last yeaÍs have b€en qúle difhcüt becaus€ of

rrlna;r," -."nJ"t]* i".k ol 
"pPon 

Íor srudens atrd lack ot carPet píospects Íor young

[:il,f":üil;ü. iln u: máaged ro cÃ our úeir íeseârci plogam at the hishesr leve]

;i;;"";'d;,;;*nue o be a-major acíor al üe lor.ríom ot s'ience rhe comminee

congrarulates LIP to these achievements'

InEoducllon
TheLlPlntemationalAdvi§oryComúitteedetinCoimbraonAPril6ôand7n,2016to

""'"" 
d§;rt ;;;;Jã o""' úr" zoro -a to"g-,"nge pÍo$amne or woÍk'

PÍesent C. W. FabiaÂ P. G. lmocenti, K Pamdi' L Rolândi' M Teshima

Apologres: S. BeÍolucci

PÍior to ihe meeting, Comúittee Members rcceived written reports on the' woÍk caried

.,, i" ,bi;'#;;'.^;iiiá aai*it"s pr"-Jloi ióre rt" "po* '*iíed 
ol ã seneràl

il.".iri" 
"j 

Ã" üãvraual progl-anmes and ol a detailed accoÚl of each Íesearth píojecl

Iài"nl"i **". **it*em;nri and plaff tor 2ol6 ard b€vond'

Conmittee Members had an inEoductory meeting wiú úe !-li !Íalgemgt:
M. P,;;*õ;Í-;i, c. Bartir., N C'asto P Fontê R- Ma4ues and A onotre The

llnã;;iffi" ú"nd6c councrl, P conçalves a F' veloso àI5o anm(led üis meeting'

M. Pime â welcoEed üe neü/ Committee ÚeEhers' ouüoed ihe terDs of rEIer€nce o{ üe

Commiúee and emphasised the imporiance of its â'lvice He then gave ân oveNiew of the

Poíugues€ and intemational LIP aclivities'

Detailedor€§enationsonúepm8ÍF§soÍeachproiedweÍegivenbythepmje(rleaders.
ilffi; t;;;-Ã ;;a a,'.,e"'. t* cámmináe appreciiea üe Úsh qualiry oí lhe

presênldtiol§ Ànd úe caÍeful píepaÍaÚoo oÍ dre Eeeting

,n " 
,r**up session after úe pÍesFotadom ComEinet Members had dte oppoftunity ítf

"-**inã 
.ã.r"r" 

"t " 
g"n"á n"'* to úà Ltr Managemenl and lo üe ÍepÍe§€Útatives oÍ

each proje(t.
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Pâíiclc and Astropaíticle Physic§

The topics âddrcssed by LIP Í€se thers in Experimental Panicle and A§troparticle

Phvsics cover sooxe oÍ the Eoí fundamenl,al quesÚoÍs, su(h as new laws oÍ phy§ics (e' g

supeÍsyúoelry), origin oÍ dark maner and studies o[ paÍtide colüsions at üe tughest energes'

The LIP gmups of ATLAS and CMS aie majoÍ partners wirh hjBh visibiliry and impad in

drese rro erp"ã.ens rrLing dãu at üe highest ener8y ever Íeached by an acceleTt:r' 
,

The ATLAS Emup has impoÍanr respon§ibilities in úe operation ând uPg?de.ol Üre haomtu'

Tile Calorime-ter and Élated Eiggers, including many aspêcL§ of hâÍduart and data control sls-

t".. ft"y puni.ip"t" ut* to thãionpard detector AI-PHÂ Ànd forward protoo tagger' Ihe CMs

g.rf *ítlt*"J o tn" aecoomagnetic calorimeter (ECAr) mairtênance atrd upgrad€ and has

í teJding it uot ement and manalement Esponsibüty oÍ ü€ CMS Totem PÍ€cision Prc,ton

SpecEo;eEr project wheÍê üey mntÍibute to úe crucial dming dete(oÍs and io the develop_

ment oÍ úe CT-PPS datÂ âcqui§doü systeE-

Both groups have a la4e pre§ence ur üe researh píogramme of the experhents including stui-

ies of"prson-proton, p:roion_lead and lead-lêad coüisiotrs The Cl'ÍS gÍoup paÍticipa. ted.to.üe

á' ,'u u dú.r",ri,;"-hes wiih láu leptons in üe fiÍal state ând studjes of "onia" polariza-

tion. One-memb€Í of the team is the cmldinÂtor of the B-ph,sics gmup. The ÀTLAS teaE con-

Eibuted to studies of Higgs plodu(lion and decays, especially in the bb final Íate and snrdies of

rüe top qua* decays.

The goup "LHC phenomenologf has a significaDt collaboration with üe expedmental goups,

".p"ãi"ly 
eff,,ts. mey concentrate on top phlsics including top qrrill aÍomal-lrrs couplings

ant singie top produoion via Flavoí Changirg Neutnl cürÍÊnts (FCNC) at the LHC'

The LIP $oup in COMPASS hás beên ftrly engaged in the 2015 run and hâ§ given

iEportaÍt contribrfoons to the physics anallsis of the DrÊll_Yan data. The experimental progÍam

is no\^, cengr{ otr Generaliz«i Parton Di§úbutions thrcugh measÜreEenl§ of erdusive

channels. For úis, CoMPASS ha5 h€en upgraded by adding new detectolsj the§e detedors have

reqúred sizeable modrÍications to üe Detector ContÍol S]stem, DCS' which is a continüng

responsibüty of the LIP teâm in úe Collaboration. The experiEent has started a new campaign

of dâta t king in 2016.

The HADES goup maintained üe TOF_wa]l in flawless operation duiing last run and i5

connbuting to ph,sics analysis. The plân is to keep üe TOF-waI in stand-by dudng the curÍÊnt

shutdown. The C;mEittee is concemed by this long term hadware commitmenq giver thê

uncenaiÍies in the schedule of the FAIR Pro.iect at GSt.

TlÉ Auger experilnefi is studying Crsmic Ray collisioDs a! the hiShest ãccessible

energies, yieldin! unexpected results. ThB point§ to the need to improve muon identification by

direcl muon meaiuements. The LtP-iÍitiated pilot pmject (MATRA) to instal RPCS under the

water CbeÍeokov taÍls for muon identificadon has produced encouragitrg Íesultsr boÀ on

reliability of the h dwâIe and on its pêr{ormatrre. The proiect \íill b€ contiNed ãnd

strengtháned in collabomtion with a Bràzilian leam, also in view of its us€ io other possible

"*p"i."ns. 
However, this will be a rElatively small effort The Auger CollÀboratio had

decid€d to iDprove muon idedúcaüon by using §cintilatoÍs ând not RPCS as propos€d by the

LIP team.
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The eíension oÍ üe Auger operatioo for another l0 yeàrs' appmved in 2015 is recognizêd as

il'Jffi;üi,;àí,;ià t."-aú.io', *t'tn 
"'úowledges 

úe resutrs obtained so far and

the lüge discovery potential of Auger.

The AMS exp€dment on üe ISS had a full year of dâtâ taking' The LIP rcaD'. in

"aaitio" 
,à tft"-.-lniÀg Ésks oÍ maintaining àtrd improvinS üe RICH ÍecoÍ§tÍurdon

liãiiirilJ 
".,ãl,p".ni 

in ttre operation ot ttúMs in üe Eission conÚol centre ar cERN'
'ij'aà"r"irã il.,"i.'a "ílyrit 

üt'niq'"t, as for iÍstance Bmsted Decision Tree (BsD

"L"iiruiiíaru""i.n *,iprotons Írom electrons in úeil large data sêr' The LIP teaE is also

p"ã.ip",ing in ,ft" i*ay oÍ pànicle nuxes modulated by solar actiüty

TL, I I ! êrôerimênt condnues data táldng' Anal)5is ot úe toÉl dala sel collefled so

f-. úü ;;iil ;;Íb-tion has improved bY a Íactor 2 to 3 the wodd s limi6 otr dafl( tnanêÍ

:-#ft:'il ;ü;õ; "".v "à'" i' ú n"" eemraoon Dark Mâuer seanll Lz; it has

*irJ"lirl.,-tJ .8".tuúon tô úe concepual cúl review' approved bv DoE and to üê

i.JJcJ úign Report üants to its experience in data analysi§ eÍd in detector contml

s,5t€ús.

The coEEissioning of üe SNO+ deteoor was delayed by a later -h9l 
w]tic\^Yas

r,."1r."'üà-"i,ti'ãiããt zbis óorr'ltti.,^l"o of úe detertor ;hould be finished in 2016'

iirú* ã"u**a and will contmue lêstir'8 the ;hobmultipüer c'übration 'rI1 :li -l*
ã*'"iã 

"iã.à"i^.úa 
úe soure insenion- mechanism The LIP teãm hás been woÍkrng on a

set o-f ânalysis âDd monitoring tools'

Detector DeveloPmnt§ and Mcdical PhFtc§

conlifmin{ a Eâdidon of excellence of Portuguese Univelsiti€s in the aÍea of particle

a",".,oo 
"ra 

io*i-"nrrtion LÍP Prcduced ex(ellent ÍesÚts itr many arÊd5

Recent development§ in medical ima8ing hâve been very *tTTP*g;.T:,:1":
peu ,-,*,_i* p.à".:J l*t ,.-"ntt tot Pmirmn Eújssion Tomographv (PET') wrucD drê

L"l',r',ià"*iir, '1.;a*ted u clinicàl Eials These developments have peÍmj-tcd a.cloaê

liilLi,i,ã."*il- i,'aã*es, such às PETsvs which hâve üe poFntial oÍ developtos

i"1ã"ã"ü,i* *i,rt ."ior imPact in üe field of úedical imaging'

ffi;"@;;;;;;;';núe time resolurion' bv usins silicoo photomultipliers and a moí€

performafl rÊadout chip.

Tbe developmenl oí PJ'G5 for.a timMf_fusht PET rrOF'PET) hôs coÚtinued wilh

rêsts ot a small àniúâl le.I sysmno" yrelomg ercelle0t"po6iüo0 Íesolution_ SiEulatioo of a full

;õ;;;;Ei;ãd ori 
'l-pi" 

p'totvp" 
"Lo 

pr€dict sood perrormance'

Other innovâti[g ideas ha\'e been pür§ued ând have materiô]ized with encouragúg

*.,,ro, *Jr, ã 
"Jàe"-Jir"g,g -a 'uto;'rihtiotr 

of â gôÍma caEera' to name a few'

Studies of a high Pressue gaseous xenoD mixtu§ tg üe t'C-:l-Yll"i"X"
*r*"f*. 

-ãrif"'ú" "a"áy *p"'l]'um have continued with encouÍagin8 rÊsurs r nese

l;J"".üfi*.lãfi ;;;';i*ü"àoaúte' u to'rno uppticatio. in a oeu.inoress doubre berâ

decay exPeriment.

Detector developúenls have bêen suppoÍed bv úe-píoiect *1-11:1il1.^1T*
*d"d ilr ih;;;;túiãi mis. tt coverea a uúd spechm of srudies on.Sireeous o€rectors,

Íjiil""ã"à.à", ãa 
",*te"o'm 

rÊlated to medrcal imagiíg lt was a ütàl souÍc€ ol tunoüg
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during a period of financial hardship The final report of ihe project tlocüments the success in all

areâs.

Coquting
LIP re§earch r€lies verv heavilv on s'ientific compuDng *9 *ro:t T1l-"1l:tlt:,nf

r,*. ""i-.o..Àfur 
i, attnctíg rU iunds, in consolidating üe various IT- pmlets ano rn

ffi$ií-H;;;ü;tnrÀ'inr'"t*ttu'" LIP initiated and developed ihrce coEputer

]l]* 
"^",l 

" '*-;I' 'hem 
availahilin and oerforÚance hdve been excelleot thmuqhoul ln

:iliJj"Tt:r"â;H;,;;;*;; ;"*" ; p-Etins hom the worrd-wide communicaÚon

infrastructure and ttre targê computer poweÍ installÊd'

The collaboration with computer scientists frcm ihe U versity of Minlrc has brought to

ü" Lrr ;;;ffi;;;nmenr a set oÍ competncies úar are iopoíàfl Íor-i9*5"th"I:i
"-,--. -ttl.tt arc vew CPU Dower intensive, lo úe new (omPuter aJ(iilecoÍes Looe

:i:flHil.l';.;il: i"",l*L*, "i g"'â intelest is handlins or larse da* se§ wirh

tinls to ilala minng ànd machiíe leamin8

ourÍ€ach
LIP outreach effoú has been excellent in the pâst alrd colninues to be so'

Ônt^n.fÍhêrÍâditionalactivities'suchasmasterclasses,trainingfoÍPoÍtuguesespeaking
;;HJ.;;#;;-"aL"oi".t'l*"'"nt i' *" 

"'rtibition 
"Particles: from the Higgs hoson to

àâik manei Íor the LIP 30th anniveNary.

The ComEittee had ihe occasion of visitinB üe exhibition which "ft:] :f*g- l'
Sraea, hàJlu§l Ãrea ro CoiBbra beforF Soing to Ltsbon The poíers are <cientili(dxy pre(§e

í"ii"i.À'.ãr" r., üe generâl pubüc: úe Úroctures with its apPealing grãphics âre very

attracdve.

The LIP annÉl repoú has been issueil in a new tormâq whicb *p*t:l t-,f-']:'
i."rn""À"n,. À n^, 

"orrm; 
su-omdrises üe a'tiü!es and üe mdnageoenl structune wnue üP

.-*dià *rirà"'r.-a* a"tailed inlormdtion on ihe research program' hduding scope' pa§t

aclievements ând futle Plâns.

Rêmarks ând SuggestioD§ by úe Committee

The Comtrfttee notes the increase of LIP íeseàrÍh io BmBa' involving coüâborations

with ottre. únJ"Jty aepartments antl technology lJatrsJ€r m ind^usbJ More 8en:'---.1"Y:t-g

iii-L"orrJio ."""át rt of gmups h regions ouúide Lisbon and Coimbra js very des Àble as it

*""ã i" 
"i1.,""., 

,na"correrence át Ponugue\e rcearci The committee encouag€s.the

;;;;;.;-.;, ro cántinue úre anion aioed àt enhanchg úe co0ahomüon bdween LIP $es

H ;-"ff;-#; ;;'ãi p.'çtrãi'u"u'*'1"' 'uon[ rrrl Line úe assodation to LIP oÍ
-^ll,lL'J,í[ii,ill""ã'i-*ã i""Ãã-iiçi" 'r*t"ar 

da 
-univêrsiddde de Lisboa which rook
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nlâre in 2015. is a Dositive step in this direcüon: researh inteÍests common with tho§€ at GSI'

ãiii iõiil;á i; 
""clear 

asüophFics will seoerare prodüdive svnergies

ThÊ Íange of âctiüties in dle àrea o[ "Development of ÍÉw in§rumenE ând Mettmds"

is wiae anã"lfre'rilis obra red aÍe vâluable Thê C'omDinee shafts the üew wiü úf.LIP

;;;;;;J tuÃ; svnerSies and consolidatioos of àctivities coüld aÍd should te

#;iá#à1";il;:i'do À? to'us 
"od 

to strensüen the impact ãnd visibilitv of rhis

esearEh aÍd developmetrt in the mediüm term'

Simuladon, and in paíicular CÉÀNT4' are assuÍún8 an incÍÊasjngly impoíÁnt mle

i, 
"n "*";;-;;il. 

à.p"Á* viü simuladoo tools Íesides naturâlly ií some gmüps' e 8 üe

ll# -;;;;-*rdi;d"; i*i-nt"nt surdies ror spae ApglicatioÍls otheÍ ftsearrh
'"'ã"'-*'i"* a ttrrr"iioq cqid pmfit fÍom â "LIP sioulaÚon competence cente'wheÍt

í.í.à-.".- í- aná 
"r"iae 

paÍticle ph)sics could be giver (initial) g'üdance'

one concem expcssed Íepeatedlv and shaÍEd bv thl CP'Pt* it.ü.': 111-:l^1"""

.,*. ;,;;-il;;;Ls. u-v ,..""ttt'"o in thêir earlv Íonies àrE still emplovêd on

;"l;JJâiã.; '"il ". àu,.í pe*pectives ot puÍsúng their screntiÍi( caÍeel F!Í â

llHfr,i'#ffi'; il' iip"-""*"*r'l- Ãf i""inee considers ir essenual to establish

meóanisms ior úê lo[g terE careeÍ developmnL

A relàled ombleE is úe là(k oÍ â me(hànisÚ to pmüde a roadmap Í"' ú: qq*^p:ll*
;;;'àiã;úa ;*arch which extend's írPquentlv over ten to 

-Menrv 
years l tus InâKPs

.ir*rrr"_aio.rl and hazÀdo$ ll has pEvented some oÍ úe LIP Sroup6 to ac(ePt mâlor

iftl-il ;üàiliffi;;iiÃrional colbúãtions wrrtr &tdmenÉl inpacl on the scientirir

ouQut oI üe counBy.

1_ha v.w hish oualitY ot resear(h has been nainlÀined al LIP during dle pa$ years

a"rpi" d*nàJ".fioàm, íact of suppon for sudems and lack oÍ carter ptupecls tor youtrg

s.ientisls.

LIP. as a laboratory, has mainhined its píoninent posidon at rhe forefilnt oÍ tbe intemational

i-"i"InaiÀ.*.""í1"" ,r" valued as essential members oÍ coll'borâtiotrs

The úessege to Slociety àrough the training en'l ouu€ach PÍo$amme§ ha§ t'€en attrâctive'

gofessronal and i5 weü nceived.

The Committ€e cotr8Íatulates LIP for úese remâ*âble achievemeots'

6ú June 2016

Teshima
c^7a;__=ç);*

c. w. FôiJ P. G. Innocenti

@dL'/-l Z--9-N

K. Parúi L. Rolaidi
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