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1 reaó wit}s large intei,est the Plr. D. t,lsr.:is t.>ť L,tlkas Kr;zrs:;lt"ik oz: apen charnr produ ctitln zr: tbt 5T AR
experinrent. H*avy-tlavt:lr rne,)sL|Ter}1*:jts.rt,ť t* gretltin}poría?le inhcavy-k:ln co]lilitlns becalts* 

'*t:y 
tlre

prrducecl in the i,rritla1 stage oí tls* callz*itln antl Lht:reťarr:l}:e:ir praagation in the {}t:ark-{:,|tltn; Ylaslssa

provides important irrsights in lhe pro;rerzi*g csí ()CD athigh*ent:rgv densit_v. Measttruncnts itr 1r+ 1r

ct;iiisions are essential as eienrentary rr:attiontstlst}ine , andprt:vide a powelful test í}í perttrr:battv,t: {-}{-,T)"

u,hi]e d+Au collirions, where tht: ?zesence oí h*t ;snd tlense ntódiun-l is nct expecLetr , provide: a leť*:z,,:.l:ct:.

íbr t}re t:tliltlnucle;lr lnatter effects, tlue Lt: Lht: ?resenc4: tlť the ntlrl thenselves ]n the initi;rl sz.lg,:s t:l' thr:

ctlllisitln and lhe clense envi.rtln]neill aťLerbat3rt:nica7i*ts. Thev are in?.resLitlgin t*ttr owwziglst tt*tl

inrportant ťor tlre rlnderstancling and the inLe{?rťtation oí the rcsLllts in heavy lol:r ctslliElaz:s.

Tlre str-rcly rlť open chann vlas cau,iet3onbv l..hr undida* usirrg the me;}sur*mentc:ť 1}'smeruc.yzl\,lnhis
tlrcsis, Lukas Klaxrar?k presents the analvsis <st 8'' via Lbt:irt,la&ronic cjecav inta ;zz: tnlike sigtl pair tlť
charged kaon an11 pion, perfcrrztt:.tl illt|lt:5TAR exp*l,il:tettl in d+ Aw trrllisit,ltts af ris-2ťL} |}eY wit}l t.llt

data set collectecl zrz 2016" Thanks to Lhe ?1eazvv Flarror Trask*r" the erce lIent inipact palametel rt:stsXtst.ion

allowerl a goorl measurement oí thr taptsllggiu*2 prt:pert\es tzť |} mesans deca]rs, tlst:d {tsr tht signatr

exlraťtion. The air-:r cí, llre tlresis is ltr report t|l* pT diťťerentl"z1 invarialt crtlss secticn oť T3' itl t|zrer pl
ranges {1-2,2-3,3-5 GeYlc}, wŤriclr overlaps antl partially extrnd '_lre previous T'AR m?asLlre?lťnt;
rr.,iric}r reaclrec1 only 3 {}eY lc. The analysis rzluá ll:.aclrsitle \e;lrning algori,tlrns íor ílre signal exlt,,lt t it,tr.

specifically tl-re bcrosted dcclsian tree, kows:ver als<s Lhr: rantlt:ns ťryrest ;lnr3 deep netrral nelwork wert
stut]itd in simulat]ons. Thcse reslt}[s arc ť{}nlpaťct\ ta the previnus d+Au n:easuťerlent; ťrom'2t}{3|1, ;lnd
to tlre resuIts in p,ip collisiotls, rsu3tingir a ntzd*:al,mor3iťicatian lactot,conslstcnt r,l,illrirr ylncerLaiz"lLies lls

lhe one crf light lraclrons, ie at tlr:ity or slig,htl ,r, abave uait:,l ťtlr p3 > 'ž $eY lc, tlr be|.nw uniLv ťt:r yl: .: 2

{',eYlc, consi aent lo tlre suppression obseryr:t1 in cerztril1 ant1 7erivhel,a1 Au+Au xolllsitllss.
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Thq: taíl l ;tLť C(:}nLťillLlL d tq tllher analvse s ln ?;T kR {attstlll| the otlsers, D" and D, measurenrents in p+p

,*l|'n'{,,"at"vs=5}t}GcV)r,thicha1entt.t:preselsLedin,his&t:lctlnsenL.

The |llesis Lt},1si'L,,t ťive chaptus ant1 it" il ťal|tsvqetlby, zhr tantlttlare'* U'*'ťnLations and publicatiorls

**iL|l auLhtlv,s primzlry.n*rit,,,riun, The lntsa,3z,lctltxl. pit,lvi e* tllt: gtnel"al c*l,lext Lrs Llw acLivity ať Lukas

Krarn;lviL dtll;tnghts ?trl.D.].lrc tirst tbapLtl" gtves ;lr:l in rtl tz*ir,tl |ts Lhe t'e|evanr iie}d oI studies rvhich

inc1lltk:s;lsht>r,l,,qualiLtxivtst}l1lfiafv tlť L?,w: SLantlar,3 lÝ|ltld, Lh*, e}erz,wnl,;lr_v parlit:)r:s and lhctr

ttlrzilaymtltlt,l1 i1-1ter;,lcLitltltl, L}d,D 1,,ot7sit", ,t o vu,*ri áirg,on, azl the ťornla|l<l,r"l oí a hot ancl rlcnse Qirark

its 2lltl + A ta1|ls\tll:ls. intludillg nlodlltcaLit.>ll tsť tht Varíqsll Distrilsuz"it:n 1,1tnclitlns in nuclear nratter

*r::y|las2s is givxt tqs stlTnntariz,e t|le exisliag,11*:;\sLlrťTní]nl* ať |,harnlt:tl b,*tlrt"lns, at RHl { ] ;lnrl LHt|

{,_,1z,l.pttl, Lwr) ?rcsenL|lht nraclrine_ |tarningynerh<:ttrs tltt:tl ťql", sig,nal t,rLr,"clitrn, atttl chor,\,s thcil,

ge}1?raL{3r;lnt1 li"ran!'pt:t3tó wir}s;lt)F,kNj, r;Nlt}el t:ť tht y1,3,?, a?va1,;|,us, data sels ťcr lr;in, lest anc|

íllr: rcull:slrl}Ctií}11 {.,l ;l t:ťlílsplt.x ttlpo't.l,;zr;,z3 bilset1 re,;l)rstt,ťrzs,:Lit:n,

?rlrtic.l1|,}r<s{tlse tlttcjt*rs,,xithaspecia} em.1:lh;lsist*sl|st:?l*,>vyF|avísrTrack:er,thetra,ckirg,tlrcparticle

itlt:zlLlťicatitlts ;tl,t.Ittst:;';;g;* r_uru*'i utlliz*: ir lhe analvlis rt:porLeó in this tlresis,

tinlrzl*titllls Lt: tt.llsvt,l}tlta siz:g}e parlislt *tl,ifjenty , ;ls ltel: as ťat" tr,titullE tsl tht *DT,, and 
.ťul}_evtlnl"

siusu?at_ltlns an,J *xl?seácl,rg, usecl La ť\|in}.1|"e trhe rectlnsLrarlitrn perÍorni;rnce irr the sPer:iÍic conditions oÍ

l}s* tlata. arrz v,:.l1 tlescril:tii. The challengt: tlť tbis analy-sis i5 la ťxLra& a signal ,sre, a 1arat backgrcund,

wllic,llisáz,ltl*usit:':"rilt:chinc-learniltv,tl\gc,st.iLllms'FotthisiscrzlualÍaverifythattestanrllr.lining

t>tr;}ťr{1 bv llll,,r,zLit>n tsť the fiL ťunttlltzl ao ti,v 1rrrl ť(}untTr1*l. T.ťťicieuzsv ťO íec[ioí]s are desr:r'iber-] in

gre;st etaií, zr,tlt1 ;lll t:,:ntribur.\<.sns ur* pru"rrrr,r},, tagtt:htr *,iÁ tl:e svstenratjc uncertaintios, whiclr are

ótltll2llat.rd by lls,t: p;1panst: ať t|* RoessLoa n*i,oiÁ Tr*t an,3 *le rav yieló ,}^LrL]cLinn, {]ve 1al] the

analysis ls ra?.nsr. or.Á 
"iruraand 

the cart,liáaíe dertrostlates |,{},:r,áb1tlr it*d', The Iast sub-section tirally

1:u1:1iat:.|.itll: ts1, L}le <)-,, Azl óata {2atí3j, La c*lsztň atl prrís:ker;l| Ats+ ktl t)tlta, tt"l AL1IE m*asut"enrents rlť

p.1_1:.l1.>. 
.1,be prrlit;*rent.ia1 r:rr.,is s ctiún' in cl+ At.l tts}ligians a.r: ťOl,vatib}e with tlre íit to llre p+p

L|ltl;.e mlttlstlret| ltl 
,J0{"}:\.Tbese &at;l ;l1st.l ,t:rv|r o",]ár",*",* |",lt, es Áatillg ihe Cold NuclearMalter ef íects

wirh zbt: nl,1cl.ear mtlditi*Li<:ls ť,"lctcr R:,,,,, vhicb is aroz,tlst,I twz'y or sltgtll|,v abave ťor Pl > 2 {,eY lc

s3st;win1,;lransisLerll.u|,tÁt1 **ithligtlt"b,:tlran^s,esrlst:l<lw mliLy i<>rp, i,:ť;ewlc, as in central ;rrcl

periplserzll 
,Atl_ 

Atl ,"nllr-oii,,unr, suggestir:g LhaL {.,N ,á eťtt:tlg ctluld t:xp1ain ihe R,ra at 1aw pr,,

.This t*ttsis ls ;l ttlz-lciscLltlcumenl, ayerzltr| well wriLLezl.'Tbe t.l:z:<]it1;l |e rlentonstrales a sr;lid erPerlisa in

the dltť*rentpattsať tN:e aaalysls, 
^nr1 

*gnuáttntl*rslantliz-|tsťllea:l|j fl}avor Plr,t'sicg" This is a challenging

rtnalysis tb,at retltlires a verv gtlod untlers|"azldulg, tl Llle. cl;zLa scts,,a gaorl knowledge ot lhe various sub_

d,lLq:xt.$rs invt"l|vet1 it: t")zt: tlt"lalvsis, tznd th,:tr prrl:ťurulanc.* urint;, tle*zl takiulg" and t]"le machine-learning

{".al:trlyts .{ie ts*r*, * M;lx_v<sy:_|...atlt*3tral;še 1 _ b04.18 Y t,ats|;ťzx"t tllz W;líl,t
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techniques elnplcyed {ar the siglla\ extr;lc:.til.sl:" Civen t.bc large fin]ount oí backgrout,ld, alsc| tl:lr: urts:l1tsv tsť

ML metht:ds" 
'}:e 

assesslr:'u:L ať Ll\e 5y r.c:varlc tlnterLai,nLics is ch;rllenging, The achievecí ťxLensicrl1 0|' Lr:lť

ln,easllrements ttl the ?sigher nlon;entLrnj razlge is a valuable result,

l sr"rggest in the ťollowing {ew poit"tts 1"|salt wtlrzlá htne{la ťrcns a íurther dlstttsEttsz,t:
- in general a bj[ nrore disctlssi*n t:n tlse tnLerpr*t".}tian <:ť tht: rcs*|ts would lse appretiaterj; rvhat cltl wr
|etlrn {roln ihe agreenent witblig|at haclrons aLpl :, 'J {"}eY ls'? \*hat do yvt \ulrzs ťrtszx t}le agetmenz wiL1l
Au+Au áala ťor pr <'ž CeVlc? Atld|:r.sztlt:a Ll:rt: ct.stnpartsl,rz wiL1l tlther t|rlt;: sl}ts,, c,;T,1 rlu: <latabe
c.lszmpared tc theorel.ica]l ca|ctrlaLlt,lns'? (.,.an **t: |t:arzz gtslnuhing nuyre quantirati\.e ahatlt {],NW?
, given the exisrence ot an.cth*r t}ataser.s*t,J+ A,..t collisi*ns *t",i'>,='20t}{}r:V"tht lrec.tct,ltlslsttrlslsrzt:ť Ll:*
lwo data s*ts wtluld beneÍit ťronl t"rure cle |ai]s, eg: wlltltig Lls*. evemt stati tics r:í, l]re r}ata :"ltts' Wtlv ňts tllu
t'tsl_tits ol this tlresis t,xlt ertend ta ťhe ]orv pl reg;it r1'? Whatis the;lgt,eement tlf the results izlth* pl rť4i{}r}
col]lmontothetw*rlatasets?lrlsinkespeciali_l,thisptsiz:tslll.lzs2t|t:eatldresset|cl"itittl|ly.J'heetutlrot
C0tllnlon[ tlrat the systcmatic uneut*is:Ly ls ntuch rttltle.*d c:utzzl:szrz"ed at: tllu ald *;zl"rl *ea: what, ls ,t|l*

contributilln lvith tlre main žwpilct'!
, the usage of nlachine learrring is selain.ry in*ruting, azzd inzstsv-;ltive .It watzl<3 lse nzce Lhrsvgl;,l |.(:} utft a
comparison wit}r a tlarlitional atr"rlvs,is r.r,ilh jrrciivirlru tzsLs, wls,zt zLilnpz,r:lves, wtrzazt iy, ll:tsre c?l;l1}t:zsgrng, ..
,il'líhe alssessmen{oílhe svsten1;lt.iťLíllcčl,tdinties,rvlrilh {rarLianaťtlsetlntertrlinl.yis{..{}111rlx{.}t}.t.,,rrlg
analYsis in the diÍÍ*rellt svstems y-p, t},r &u. Atl+Att'| ?lt:w rnuc|l tl<ses lt t:anr*:| ilz tllt ??.r,: e.alt:.tltr;stlozs;
-30v:11?quant,itativtlctlnrparisotr c}{tlreD'}nlťt,On:rwithttr:cnrsll-pl:tstalicelectr*ustrau|ál:e órsirable"

Ttlconctrude,Iret"t.llnn:endthisll:,r-sisttll:eáxťul tt3.Tl:ev;*rktstL,ttkasKrazss;lrl\prr:viórsttew
nťasu emenlsuf T)" ]llestl,:tťLí}llsllrLl;Iylintl.:eRHl{"e**rgv l:t:git,zle,*llt>wing,atL|.rrlriraLivtltstt:ť
pQCD calculations atz cl al ťnelg,v- Lrsss tl:t: t:lg zn strt:ng,Xv inz*racLlzlgnuc|*.;sr marLer.

Y(lL]r Sillťere]y,
?rtsť. í}r. Alberica Tr:]a
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