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Outline

« 2-p physics for jets / “mini” jet studies in Au+AuU
* |Includes Jet-hadron, Photon-hadron, but also di-
Hadron af RHIC

o di-Hadron “mini” jets are limited in the systematics of the flow subtraction
o New ldeas/ Progress Report

* |In d+Au (y+Xin the future) at RHIC:

o 2-particle correlations a good observables
o There di-Hadron
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Di-hadrons for jets?

RHIC continues to explore di-hadron correlations at
medium p; but currently there is still too many
unknowns with the flow correlations to be sure we
are isolafing the jet or jet medium.
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Takahito Todoroki Thesis:
Users meeting . Finalized results ~same as QM'12

Case in point

Watch for at RHIC/AGS
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More needs settled

« P.Sorensen & J. Jia's WWND talks highlighted this:

o Reaction Plane correlations and e.g. rapidity fluctuations

= Non-vanishing sine term if there is twist
= Used to extract the twist angle in 1.

m Need event selection in order to see it.
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How to measure the twist angle
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What can be done for now

« A couple current ideas :

 Need to continually keep trying to model the various
correlations and effects we see AND subfract them.

* 1) use large rapidity gap shape to subtract.

o Is this free from longitudinal RP fluctuation effects like “Twist"e

« 2) explore L/R asymmetry - e.g. path length difference

left/right asymmetry
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Figure P2 : comparison between trigger window (3) and (6).
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Back to subtraction ana

JPR(AY) = C(Ap) —E(1+2(vg ) {(vh) cos 2A¢) +vs-..

%

Current background model should cover dominant background
contributions 2 “standard” inclusive and reaction plane
dependent 2-p correlations
Including not only higher order vn (&v,), but also ¥,-¥, evt plane
correlations

cos4(Py — P9) AD?

(cos 4(Dy — Ba)) = / AAD 45 cos A(AD g2 p(Adys) = / AAD 45 N (— 2034;)
These are also the most important contributors for making the
subtraction measurements ‘¥,/¥; reaction plane dependent
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Psi 2 dependent corr’s

* |Improved in Thesis result,

« Some dependence seen... esp L/R asymmetry
° 2-41-2 GeV, v, vyv,(¥,) subtracted with ccosﬁiqui,]}:va{‘-lizﬂvdﬂm} by ZYAM
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Psi_3 Dependence of
Corr’s

* Not large dependence, but updated result is
unfolded for RxP resolution and sees L/R asym

« Implications for higher order n ... eventually?
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2-p/Correlations vs Jet
Reco Complimentarity

Both Jet Reco and Correlations: (Jet-h and y-h 2-p)
Correlations should be used to uncover shower modifications

Jet Reconstruction is crucial for final understandings of Jet
Quenching =2 Modifications to Showering Process

o SPHENIX!

In the short term : jet quenching studies (RHIC/LHC) shouldn’t
become too Jet Reco- biased!
We first need to learn what quenched jets look like!

o May need completely new jet finding techniques to study quenched jets
Complimentarity: Jet Finding + Angular Correlation (Jet-h and

v-h) Measurements
o We can study when modification is mostly NOT there with jet finding: e.g. Energy Asymm
o Don’tignore modification just because it not seen w/ jet finding observables

Hoping to see e.g. LHC y-h correlations at QM<

° ®10
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Example: “Jet” Finding + Correlations

* Event by Event CHOOSE Jets with quenching A,/x,

« The Ultimate Toole Identify perturbative quenching
regions, vary the quenching fraction?

« Look for shape of quenched jets in regions of di-jet
asymmetry Direct y-jet/di-jet different systematics
o Dijet A; Gamma-jet x, cut

 Need to do it with and without quench reco axis!

Di-jet Asymmetry v-jet Asymmetry
Distribution Distribution
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“Jet” Finding + Correlations

 Previous measurements didn't show this...
« LHC FF Modification Correlates with Large A,¢ Noe

* Bias of found jefts

o > Look outside jet cone!
o => Look below jet finding cutoff

dN/dA :
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PHENIX Dlrect y—Hadron
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Photon Hadron FragFn Modification! :

Low z Enhancement

Very Similar to LHC Jet-reco
o LHC FF=1 ~= Jet RAA

~Consistent with STAR Jet-hadron
o RHIC-RHIC Consistency!

These analyses are important!
Reco jets I= All Jet Suppression (?)
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There’s more information

* Modified FFisn’t the whole story (don't stop therel)
« Correlations: angular shape
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No Significant Enhancement in
Small Cones?

« Judging enhancement only by IAA > 1 is misleading

* Must look at size of |, , relative 1o suppressed jet
level.
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IAA

® Justin Frantz WWND 14
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Small Cones?

« Judging enhancement only by IAA > 1 is misleading

* Must look at size of |, , relative 1o suppressed jet
level—enhancement-> “energy recovery” in all
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Angular distributions
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Also Keep in Mind

« Results dominated by <p>~6 GeV Jets with an RMS

O(2GeV) due 1o k; fig H:-:br:‘:‘;""'
o <2X Lower Than STAR Jet-h i g
o <<than LHC Results 121 S

11E

.|I!!
L
Qo012

107 1
z

* No Isolation Cut applied: other photons sources:
€.g. more frogmen’ra’rlon pho’rons

2 L
0.9 ;

2 5E.--- BW-MLLA in medium E_=7 GeV PHENIX * " :
- 1212.3323 -
Ef_ _____ TﬂJEMg 12 GE‘VI‘E PRL 111 323@

< 1.5E (013) o
- 12 + i _——— - -¥ z
0.5 eI =
£ @B - global sys =+ 6% (b) :

y 05 4 15 2 125

§=In[1sz}

® Justin Frantz WWND 14 4/11/2014 @ 18



Correlations + “Jet” (y) 2:

il Quark Tagging

."-..,Compton Annihilation

PHENIX PRD 82, 072001 (2010) , _
 v-h'ly-h’
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In y-h Compton
scatftering means
quark jet tag

Charge asymmetry
of cross section and
valence u vs d quark
should be reflect in
final state charged
hadrons:

Start asking what's
the composition of
the enhancment!

SEEN IN p+p 2-p @ PHENIX
Allow q vs g Eloss study in AuAu
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Charge Asymmetry

* Applying Iso Cut allows selection of Compton--u, d
quark counting should govern expected scale of

asymmetry > well suited to sPHENIX (+/-)
o :do~12 ud > 81p+p, A+A d+AU: 4.7-6.2

* ASsSOC p Vs n similar - independent

v-h*/y-h Y-p/y-n
2.5/ Vs 200 GeV p+p Vs 200 GeV
- PYTHIA PYTHIA
2_'_ Py 5-7 GeV n+p 3 anf 5-7 GeV p+p
: n+p
15':_ n+n /
- e 2 n+n
1.5
0.5"
2....&....i....é....ﬁl....%. DSE o

52545658 6 62646668 7

P (GeV/C)

pr(Gev/C) 5

 How do these go together (d+A > p+A)?¢
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p+Pb/d+Au

« Baseline: “Cold"” Nuclear Effectse Hot Medium?@

P. Steinberg Hard Probes ‘13

Connection to multiplicity?

® Justin Frg
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New Results Exploiting
RHIC’s Flexibility in s

« Another T-shirt Plot?¢

10

Rep (0-5%/60-80%)

partm-

STAR Preliminary

Stat. errors only

Not feed-down corrected
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Understanding Cronin?

Presumably there is still guenching below ~30 GeV
Cronin Effect blows up at low V's = ( k; (Vs) )

What would a collective explanation for Cronin say
about this data

B STAR Preliminary
B Stat. errors only * 7.7GeV
B 11.5GeV
10— Not feed-down corrected . 106GeV
- v 27GeV
2 - 30GeV
% } 62.4GeV
g ] 200GeV STAR(2003)
% ) 2.76TeV ALICE
° o
S 15 3 |
« - RS 0 . m —i_r—-—-pl -
Npart e “o 0 A
) 8 ﬁ*
a Boo-o,0
|||||||||||||||||||||||||||||||||||||||||||I|||||
I T B T 6 7 8 9 10

4 5
pT(GeWc)
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High p; pp/pA Energy “Scan”?

« Short term “Scan” ¢: Get

above and below ~ 30 GeV ¢
« Longer term sPHENIX can contribute with full Jet studies 2 @

key observable?

10 —Cronin Dominated

Suppression Dominated

5
R, , or i
Rovat | STAR Rep\ \ |PHENIX R, (Cu)
Pr= 1k A
3-4 |
GeV/c [ \ ALICE
Phase ;"f . |
transition NES N -

® Justin Fra 1 10

p+p and p+A ~one point

4/11/2014 @24



Collective Effects in dAu

* The latest: long range ridge and mass ordering also

seen at RHIC/PHENIX 025
B 0-5% d+Au 200 GeV
— = A pion
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1.02 0151 i +
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R A L DL L B
C d+Au 200GeV cent:l.‘r-é% T~ B
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0.4— - Bozek, priv. comm., — Cen tral
1 C n/s = 0.08, IP-Glasma, N ]
ol long range - n/s = 0.08, MC-Glauber, N .
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- AT # 'i P
01— ‘}Ili et P + E
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Collective Effects in dAu

« STAR Disagreements

FTPC cent. 0-20%, 1 <p_ < 2 GeWic Zocos

w08 - - H&H:I':'J F 003
g = 0.40 + 0.01 o o eeElt - ageag je02 E
C=0.0066 £ 0.0013 =%% . - .

EunLﬂ—Eﬂ'ﬁ-lﬂ-Im.ifpfiiﬁ-ﬂw-:

o <08 - Po-ag_ 0.2
= 0.80 + 0.30 o Biemlet « [agap_ <02

L r L2 I L I L r o I L]

rrrr]r1r1 1111|1|1|r|rlrrrrrr1r1r1|1|11|1|1|r|r|r

STAR results quite consistent w/ PHENIX decrease of v, :/ridge
2 interesting possiblilities implied:

Collective etfects bigger at different absolute eta (STAR result has
some averaging.

-Somehow related to the jet, since it looks like a broadened jet
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How about E, .. in d+Au?

« Rewind Circa ~2005

PHENIX Phys. Rev. C 73, 054903 (2006) ,

Jet Structure from Dihadron Correlations in d+Au collisions at /sy,y=200 GeV

S.5. Adler,® 8. Afanasiev,”® C. Aidala,!'® N.N. Ajitanand,* Y. Akiba,?»4" A, Al-Jamel,® J. Alexander,**
K. Aoki,*® L. Aphecetche,*® R. Armendariz,* S.H. Aronson,” R. Averbeck,® T.C. Awes,*® V. Babintsev,!7
A. Baldisser1,'! K.N. Barish.,® P.D. Barnes,”® B. Bassalleck,* S. Bathe,% 3! 5. Batsouli,!” V. Baublis,* F. Bauer,®
A. Bazilevsky,” ! S. Belikov,'®'7 M.T. Bjorndal,!® J.G. Boissevain,”® H. Borel,!' M.L. Brooks,?® D.S. Brown,*®
N. Bruner,*® D. Bucher,* H. Buesching,”*' V. Bumazhnov,!'™ G. Bunce,*4! J. M. Burward-Hoy,*®-?7 8. Butsyk,*®
X. Camard,*® P. Chand,* W.C. Chang,? 5. Chernichenko,'” C.Y. Chi,'? J. Chiba,?! M. Chiu,'° 1.J. Choi,*
R.K. Choudhury,* T. Chujo,® V. Cianciolo,*® Y. Cobigo,!'! B.A. Cole,!® M.P. Comets,?*” P. Constantin,'®
M. Csanad,® T. Csorgs,?? J.P. Cussonnean,?® D. d’Enterria,'” K. Das,'* G. David,” F. Dedk.'® H. Delagrange,*®
A. Denisov,!” A. Deshpande,*' E.J. Desmond,® A. Devismes,* O. Dietzsch,*? J.L. Drachenberg,’ O. Drapier,®
A. Drees,* A. Durum,'” D. Dutta,? V. Dzhordzhadze,*™ Y.V. Efremenko*® H. En'yo.*"-4! B. Espagnon,®”
S. Esumi,* D.E. Fields,*** C. Finck,*® F. Fleuret,?® S.L. Fokin,?* B.D. Fox,'! Z. Fraenkel,** J.E. Frantz,'”
A, Franz.® AD. Frawlev.'* Y, Fukao ** 4041 § Y Fune S S Qadrat.?® M. Germain.*® A. Glenn.*” M. Gonin.2°

® Justin Frantz WWND 14 4/11/2014 @ 27



How small should E, .. in
« Very small: pA be7

« Simple best-case (upper bound) emprical estimate:
assume suppression and enhancement scale with ~

1/3
L NpGrT/

» Suppression=1- N,4'/3/350/° * R, (high pt jet) =
» Enhancement: T+ N_4/3/3501/3 *DX5% (low z) =

 In Central d+Au Supp 0.9 Enh=1.1 [/ & ’;Z";

— T 1 : | . _ L -[‘ i S h‘pT 6 GeVic ]

2 BE.--- BW-MLLA in medium E -T GeV _g o g Aoy
HF ~—~ YaJEM 9-12 GeVic @ ER

2 B N

1E E T — — : 1_ _____________ ++++

0.55 T IR 3 &'t ]

ﬂz— E[ - global sys =+ 6% (b) 3 05 ;

005 115 2 25 e

c=In(1/z ) \
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Precision Limits to these
small effects: singles

« Single particle RpA / RAA suffer from Ncoll

systemarftics

Eﬁ = Minium-bias p-Pb 5.02TeV =~ -
1'3:_ —e— anti-k, charged particle jets =
1.6 R=0.4, |1|<0.5 -
- —a— charged hadrons ]
14 NSD, |1j|<0.3 ]

1,25

.1

0.8
0.6 Uncertainty reference + —

Glauber ]
0.4 ]
sz— ALICE —E

PRELIMIMRBRY
l l

O 46205040~ "50 507080 90 #00
pLorp. {GEWG}
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Precision Limitations to these
small effects 2-p

* Direct Photon Stafistics/Systematics Limit for d+Au

« Di-Hadron have better statistics/systematic control: 5-10
C%eV/c ’r(r:igger - Lowest Jet Energies looked at: (much lower
than LHC'

I | | |
E [ - 4+
I = | 2 15 m - I
iy ! T i I Z suppression?
- 0+AL 0-20% = § | I 5 ]
=d+AL2040%: § T TN 1 I —
=-c+AU 40-88%: 8 | N R -
‘s 05} * I
-% [ Near side T Far side :\ enhancement?
R B R R
Pr 2cc0c (GEVIE) Pr assoc (GEV/C)

 But efficiencies limit:
« Need to find observable
* A plus: collective effects smaller in dAuU
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A Nice Observable for
Exploring E, .. ?small

systems?

« Assume well-known surface bias picture for AutAu
should apply to a smaller d+Au

trigger

Look for Ditferences in Awayside Modification compared to Nearside
Some class of initial state nPDF effects won't show up to first order?

CGC? 03]
Justin Frantz WWND 14 4/11/2014



Awayside/Nearside Ratio
RI

« Taking the ratio of neorside/é) awayside cancels efficiency
systematics

Io'lAu

- -”IIIIIIIII|.IliIII”III””--HHIIHIIIIIIIIIIIIIII- RINAz
L [ m -k | I ]
o . y
S 15 ooy k 11 ASaa/NSaau
T ' i —=-d+Au 40-88%: { .
B 0 r—— B éi_i Bomln | A /NSy
E [ ¥ g i I :
w 0 I } IdAquay
5 0.5- I i _
2 Near side It Far side I 4Au Near
= I
| I T P DA DU A DU TR I D

0 1 2 3 4 £ 1 2 3 4 5

I:lT,i|551:|-|:: {GE"H".I’I:} pT,ﬁssuc {GEV“:}

« Choosing Full pi/2 range cancels v,, contributions!
e Only left with v 44: V3 smallin d+Au
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Awayside/Nearside Ratio

« Taking the ratfio of nearside to awayside cancels
efficiency systematics

PHENIX PRL Data C 73, 054903

2.5

“e-d+AL 0-20% x

B =+ . A
Slope of fit o Dol Saau/ NSqau
line like for -

- A
direct photon- s { + Sprp / NSpip
h FF fit. S | i

0.55— % I(:1Au Near
Pr assoc (GEV/C)

« Choosing Full pi/2 range cancels v,,, contributions!
« Only left with vodd: v; smallin d+Au
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RI, Slope Centrality
Dependence

« Slope Change in most central?

A

0.5
0.4
0.3

0.2

Slope of RI,y v

4=

-0.1F
0.2k

0.3F

R LR
+

04F

‘0.5:I L1 | 1| 1 | 11 1 | 1| 1 | | | 11 1 | | | | | | | |
0 2 4 6 8 10 12 14 16 18 20

Npart
* Limited only by statisticse: thisis Run3! (Stay tuned for
Run8l)
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Conclusions

« 2-p particle correlations results still ongoing and
needed to fill out the whole picture of jet
modification

* In A+A (how p+A?) it's a challenging fime to isolate
jet contributions.

« But by choosing clever techniques we should be
able to contribute to the overall picture.
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sPHENIX

Upgrade optimized around jet/di-jet/photon/HF
measurements

Compact, High rate, large uniform acceptance over

In| <1
Submitted by BNL to DOE for MIE CD-0 review in ~Feb

Opportunity for detector building experience:
Prototyping is already underway! Join us!

Inner Radius 70 cm
/!/ HCAL OQUTER B — 2 T

—— HCALINNER

e wm Fe-Scint Hcal Unique Design
Prototyping underway
(Previous Design Beam Tested
Dec 2012 ) gggg OHIO

W-Sc EMCal — Accordion
® Justin Frantz WWND 14 Design 4/11/2014 @34



Event By Event Opportunities

« Dijet A, :0-10 % HIJING Embedding—Unfolding
procedure works well

« Good separation in raw distributions

""" TTTT TTTT
: ! ! Er,> 35 GeV, E_ > 5 GeV, antik_R=0.3 [/anRRRARL Ery>35GeV,E_ >5 GeV, antik_R=0.3
- L
Z|<L 550 o< Truth: PYTHIA {(vacuum case)
e L —&—— Measure: PYTHIA (vacuum case) T G
m C o - ———— Truth: PYQUEN (Au+Au 10% central case)
A 2!.!. 3 r —&—— Measure: PYQUEN (Au+Au 10% central case) Zﬁ‘ C —®m——— Unfold: PYTHIA (vacuum case)
5 — —B—— Unfold: PYQUEN (Au+Au 10% central case)
al—

_L_IIII|IIII|IIII|IIII|IIII|III
P

=]

® Justin Frantz WWND 14 °
4/11/2014 37



v-Jet in SPHENIX

« Access high statfs...

« Clear Modification signal, comparable to current
LHC Results

« Separation in raw distributions at large x,,

E. > 20 GeV., E” > 10 GeV, antik R=0.3

-
= 10 PP —— 2 y6lh Truth: PYTHIA (vacuem case)
m — u oS Cale - :
E Direct 1ix® (RHIC 200 Gev) T “‘?4"_ r— Trutl: PYQUEN (AusAu 10% central case)
8 PHENIX Data (RHIC 200 GeV) 'U>.' :.- il Unfold PYTHIA (vacuum case)
E Direct 7/x" (LHC 2.76 TeV) Plz : vl Un0M: PYQUEN (AueAn 10% ceniral case)
& 1.2:‘
o E
= -
< 1E =3
. A
= [ '
= 0.6, o
-g 10 ~
o C
o 04—
=] -
v -
x r
L 0.2—
AR AN (T T Y T VN 0 I B t
0 3 10 13 20 25 30 hnnluuinv11111;1l|1|-|1|11n . 5
Transverse Momentum (GeV/c) 35 06 07 08 09 1 11 12 15
E./E
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sPHENIX MIE Proposal

CD-0 DOE MIE Proposal: 60/120 pages:
Generic RHIC Physics Discussion!
o (A goodread! link to mie pdf)

The crucial physics offered by an LHC-like detector at
RHIC using LHC-like Jet Reconstruction Methods

_93105 T LT T T T T T T T T T T T T T T T T T 1 =
5§ PYTHIA-8 Inclusive Jets B
3 FastJet anti-k, R=0.2 truth

Run jet reco Determine set of R=0.2 secd Jcts === SPHEMNIX measured with det. res.

algorithm on 0.1x0.1 19 pass: towers in jet satisfy L 5 i SPHENIX measured and Unfolded (Bayes Method)

calorimeter cells 284 pass: jet Er > 20 Fre

¥ ¥

; 10
Determine vz for event }

- exclude towers within An < 0.4 of seed jet

¥ 3

I )
[ Run jet reco algurilhm]

iy
Determine background Er in 1 strips
- demaodulate by vz f ld
- exclude towers within AR < 0.4 of seed jet M
L Unfolding E
Subtract background from jets Subtract background from event :---=
tower-by-tower tower-by-tower =
- first remodulate background by vz - first remodulate background by vz 10 LLT.
] ] I I'I'!

[ Output; background subtracted reco jets of various R values ]

o {Unfold Truth)

= = [

A EM . im o ka o
IIII %
7
5
¢

Rt
=
&
ad

Bkg Subtraction DR L
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PHENIX Silicon Vertexing

« VIX datasetin Au+Au 2011 and 2012 p+p
« FVIX Commisioning 2012, Data taking 2013

* R,4 Vv, Of C, b separately
Data: Au+Au@200 GeV, 2011 2012 p+p @ 200 dataset!

Detector
cominissioning
/p+p reference

went well

FVTX
5/29/2012 ® 40




PHENIX VTX Upgrade

« C> /b> e separation FVTX
« Runll Commissioning successful
* Run 12 p+p preliminary results belov. |

-

Co
@ 2042: prp 200 GeV | fy| < 0.35 /N PHENIX
Praliminary

o
-]

§ PHEHNIX PREL 103, De20002 [2008)
~ FOMLL,y=0

=
m

._..
=
-]

b— efic— e+b— &)

=
=

~1 90% C.L.

=
[*

E
—TTTT '.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

=
= B

=

Electron pTl[Eewc}
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PHENIX VTX

Run 11/12 data indicated repairs necessary, much of detector

offline for 2013 run

QM12 A+A results did not include full b/c parent spectra

unfolding systematics

o Re-analysis underway QM 12 analysis to be updated

Runl14: Full Repairs completed, ready! functionality updated,
unfolding techniques ready for first A+A production run!
Projections with full unfolding systematics below:

10

D meson spectra = B meson spectra
10* E D:i 2F " Authus DY+ X @200 GeV y104yiT]
E S, L u 0-10% E
1.5 ]
¥ 0L E' H it 0-12%
: : R Preliminary :
d ] a————— H
. osf§ ¥ ]
10" 1o L 200 GeV AuAu (0-10% central) ok ‘ , ,
E 3 binary scaled PYTHIA 0 2 4 6 8
[ ——— modified blastwave p, (GeVic)
- | ==& unfolded ' DCA ] ]
(TR INTRI RTARE FRAR I AT T FRA R RN R AT AT I Ve Vs R T S [ TR CIEY Y R SAALY T | i
1 2 3 E 5 [ 7 ) 10 s 2 “ 10
B, [Gevic) p, [Gevic]

1 YYUYITHIT OIUIT JTI10 £V IV
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PHENIX FVTX

FVTX provides c/b separation
for forward/bkwd Muon arms

HF Single and Di-muons / Drell-
Yan

FVTX commissioning run in
Run-12 > 96% live active area

Displaced vertex results for
open heavy flavor from Run-
12 CutAu expected soon

® Frantz Wayne State Jets 2013

@Q(/

Charm with FVTX
Beawty with FYTX

Collisional Dissociation
pp: 15 pb”, AuAu: 1.5 nb ", Izl = 10cm
Prescale 1.3 for p,< 3 GeV

Trig. Eff = 0.7 for p_=> 3 GeV
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EVTX Di-muons Run-13

« Dimuons matched to FVTX
o use FVTX opening angle
o require tight matching between FVTX/MuTr tracks
Di-Muon Invariant Mass

Di-Muon Invariant Mass
10°

v (1s)

FHENIX muon rackers only

—|— with FVTX opening angle

improved dimuon 10*

mass resolution

10° = _|_
l;*f"+"'*.+'|'."'|1+"'."*. . /
2 256 a3 3.6 4 4.5 E?
mass (GaVie') 1 02 E_
:I | | | | | | | ‘ | | | | | | | | | | | ‘ | | | | | | | | | |
. 2 25 3 35 4 4.5 5 55
FVTX working great! mass (GeV/cd)

Awaiting external improvements (global alignments, multi-collision vertex
finding, VIX repairs) to realize ultimate performance



STAR HF Upgrades

« MITD and HFT Upgrades are two large acceptance
central rapidity PID detectors complementing the STAR
barrel

 Add c/b quark separation complementing current nice
e.g. D meson, D>e / expanding w/ u capabillifies

Muon Telescope $2 _—l | | AutAus D%+ X @ 200 Gev y1|0+y11j
Detector (runs 13/14 oot * 0-80%
0O B m 0-10%
i --- He 0-80% N
Heavy Flavor — He 0-5%

----- Gossiaux 0-80% -

LT -
B e e
B e, TN
. . ‘
= A Sl
* W oy
1 - L e e =
= 4 N i
f W -
A RS
e .
H ," ~ Ty P:
A  h < B
Y “
M ~
« . -
. -
=
i

Tracker (run 14)

----- Gossiaux 0-10%




STAR Heavy Flavor Tracker

« Matches TPC acceptance
« 3 types of layers, SSD, IST, PXL innermost

« Precise Charm v2, c/b Rcp, RAA, J/Psi from B,
Charm Baryons (test recombination for HF)

| ! | ! | ! | ! | ! | ! [
og [ 200 GeV AutAu Collisions  =eee Hydro = ' | ' T 1 ' T
{6 18 min bl avenks: ic5) charged nadrons 2.0 | 200 GeV Au+Au Collisions at RHIC

2

i i AL
- - l.'E.I:I:] =1

= 0 1B minimum bias TPC+HFT

# m 1nb"' Lw HT trigger
| . | . |

o 1 2 3 4 5 & o 2z 4 6 8
Transverse Momentum p_ (GeV/c) Transverse Momentum P, (GeV/c)
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Global Y

STAR

Heavy Flavor
Tracker

* Engineering Partial Installation for PXL during Run13
« Full commissioning and physics for long AUAU run

-
=

| Global X vs. Y |

N kA @

MNe"8 6 4 2 0 2 4 6 8 10 !
Global X

® Frantz Wayne State Jets 2013

+« 2D correlation between measured pxl hit

and TPC track proiection on a sensor
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STAR Muon Telescope
Detector

* Multi-gap Resistive Plate Chamber (MRPC)
technology

« Onia states resolution, e-u correlations (for di-lepton
contributions), muonic atoms?
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STARMTD

D<p ¢g GeVlc

280 pb™ pp equiv.

15+25+35

10 105

11

u*w invariant mass (GeV/c?)

simulation with MTD

o 63% installed in Run13 Working welll Ahead of
schedule-> Ready for Run14 AutAu

4“: LN LN L LR R LN L L L L=

351 7 M triggered di-muon events

30' Run 13 p+p @ 500 GeV |y [<0.65
w/o MTD calibration

25( — Unlike-sign

20F

15§ ---- Like-sign

10F 1 |

. i S/IN=21/54

'l BT B A A PR I A A A A
'1q_5 2 2.5 3 35 4

® Frantz Wayne State Jets 2013

-l-.!i.I IIEI .5.5 I B
M., (GeVic’)

One di-muon trnigger event
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1/ Neventsd Niets,d ET [( GeV) 4]

Possible “in Principle”?

Too many Fake Jets2  NOPE! Even at Vs = 100 GeV

ml'1lrli'.A'T AR | RRE.E I II'I“‘-.V.'.‘.".‘“-Tl— Elllllllllllllll LI LI LI IIII||III|IIE
10F- AutAu @200GeV,0-10% = 1oL AutAu @ 100 GeV][0 - 20% 4
1@ = HIJING True Jets ; = 3
;F o ® SPHENIX Recon. Jots E 1 s | E
e - = e Recon. Jets 3

1 0,1‘; « SPHENIX Recon. matched d 1k l._

P SPHENIX Recon. not matched =10 2 —_Recon. matched E
10-2'5_ ; ‘ R=0.2 Ant"kT Jets j- 10-2 E . qn__ -- Recon. not matched E
109 3L R = 0.2 Anti-k; Jets g
10“‘);- 10 = matched jets:
- PP within AR< 0.25 of a HIJING

55 3 E_ truth jet (>3GeV)
10 E_ E ] E
E = | -
107: =107 F
10° =10°%F
af 3 -9 - {ﬂ} p s
10 1l peve deviales A = EL . s ool
5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45
EptGav] E. [GeV]

-vs LHC: Lower underlying event wins over steeper production
spectra forE>~18 GeV

Low&rElititeéd by stats not fake jets? (& stats good dowiy¥6' 100!)



Larger Cone Sizes?

* Yes: baseline for 0.4: E i, rom kg = 39 = fake rejection
should lower this

« LHC Interesting stuff at these cones, sSPHENIX energies
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200

- 10E Au+Au @ 200 GeV, 0 - 10%
;‘ 1 - - = HIJING True Jets
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