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* Partonic (quarks and gluons) matter believed
to have existed in the early Universe.

* QGP formation by colliding heavy ions at high
energies (RHIC, LHC, etc.)

e (Confirmation of its formation by comparing
with the system known not to form QGP

® P+P’ P+A collisions
® Particle flow, high p; hadron suppression, etc.

Quark Gluon Plasma (QGP)
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Small system ~was simple and a baseline~

* Why were we interested in small system collisions (i.e., p/d/*He+Au):

® To confirm the high—pT hadron suppression in Au+tAu is due to final state effects
(QGP), and not cold nuclear matter (CNM) effects.

® CNM effects include: k. broadening, shadowing, CNM energy loss, ...

Li d+Au, \s,, =200 GeV, 0-20% most central
®* Measured R, : i o
. . L. 1.5
* Jets/hadrons and direct photons in minimum -
bias d+Au collisions are consistent with unity E I
up to hlgh-pT O_Si = (h*+h)/2 (PRC 77, 014905)
. - . . - « x°(PRL98, 172302)
As expected from parton distribution function : . T (PALSS. 172302)
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Small system is no longer simple

* Jets R, shows strong centrality dependence
® Suppression in most central, enhancement in most peripheral

® Strong flow like A+ A is seen in most central d+Au collisions
® Similar observation by the LHC experiments
® We didn’t anticipate “flow” in a small system like p/d+A

PRL 116, 1223011 (2016) PRL114, 192301 (2015)
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* Initial state effects, e.g. CGC, will affect to production

cross-section of particles and their orientation Wi 35 e
® Mini-QGP production? "
* Final state effects, e.g. hydrodynamics will produce flow- o i . )
like structure e
---------------------------- - Ad»
0 Dusﬁng&\’er}‘u%o;_)alan 1211.3701, ™
* If there is QGP, detail investigation of the interaction of o
partons with the medium will give insight on its
characteristics

® Systematic study of the leading hadron spectra in small
systems will help

2a 2@ o° B
poa1) piAL) akau)Hothu)
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PHENIX detector and dataset

* Integrated luminosities, triggered by BBC:
® Year-3 and -8 d+Au: 2.74 ub ! (1.1 pb ' pp-equiv), 80 ub' (32.1 pb"' pp-equiv)
® Year-14 *He+Au: 25 nb™! (15 pb ' pp-equiv)
® Year-15 p+Au, p+Al: 80 nb ' (16 pb ' pp-equiv), 275 nb™! (7.4 pb ! pp-equiv.)

® Particle identification and tracking:
¥ by Electromagnetic Calorimeter in central arm (| 1] <0.35)
* Hadrons by muon arms (3.1<|1|<3.9)
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Event trigger and bias

® Min. Bias trigger has inefficiency 2.0 6 500 GV
c

® Measured BBC charge distribution was 51053 | B gf:f,beHNBD

compared with a Glauber Monte Carlo A —
simulation folded with a negative binomial 10°

distribution (NBD) 10°

0 20 40 60 80 100 120 140
BBC Charge (Au-going Direction)

PRC 90, 034902 (2014)

* Trigger efficiency is determined as 88%.

=) =
m 1.4
e Same for p/d/3He+Au ?Lﬁ;—
[ e
3087
G 0.67
* Bias factors (BF) for centrality selection are 504
8§02
calculated 2 % 20 40 60 80 100 120 140
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Nuclear modification factors for min. bias

* Comparison of the R, i/tetau for three collision systems

® Enhancement at pr=5GeV/c indicates a system size dependence

® Some hint of suppression at higher p;. (p;>10GeV/c)?

o® 9O o
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Ro+au VS CENtralities
® Nuclear modification in
2 2 ntralities:
© 1, |<0.35, {5y, = 200 GeV © 7, |<0.35, {5y, = 200 GeV centralities
i PMNIX Global uncertainty 9.7% i PMNIX Global uncertainty 9.7% o Centrality determined
1.5-  preliminary 1.5 preliminary similarly as for large
S f .0"°¢§ S f o*"ethen systems (PRC90,034902)
$ LTl I T L. Tt I
Cto. [ o | Cto. i L) + |
i * 4 + i . * ptAuresults show
e p+Au, 0-20%, prelim. e p+Au, 20-40%, prelim. .
0.5-° P > P 0.5-* P " P large centrality
: : dependence
Lo v b v v b e by Lo v b v v b e by
5 1 15 20 0 5 1 15 20
P, [CgeV/c] P, [CgeV/c]
© 1, |<0.35, {5y, = 200 GeV © 7, |<0.35, {5y, = 200 GeV
i PMNIX Global uncertainty 9.7% i PMNIX Global uncertainty 9.7%
1.5~ preliminary 1.5~ preliminary
3 ! oept > ' #4¢
TR NP S SR
e i .. I (' o. + T
i [ Iy
0‘5;- p+Au, 40-60%, prelim. 0‘5;- p+Au, 60-84%, prelim.
T P R B T P R B
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P, [CgeV/c] P, [CgeV/c]
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® Nuclear modification in

2 2 o, .
_ _ ntralities:
© 79, I<0.35, /s, = 200 GeV © 79, I<0.35, /s, = 200 GeV centralities
i PMNIX Global uncertainty 9.7% i PMNIX Global uncertainty 9.7% ° Centrality determined
1.5~ preliminary 1.5~ preliminary similarly as for large
oe® U]
2 | ..;;é... 2 “:;}: o::';‘.‘ systems (PRC90,034902)
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Nuclear modification in
centralities:

large centrality

i P?%QE_NIX Global uncertainty 9.7% i P?%QE_NIX Global uncertainty 9.7% ) Centrahty determined
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Integrated R,, in d+Au and *He+Au

° At higher N

part’

1.8

AA

1.6

1.4

Integrated R

1.2

p.. =210 GeV/e
T

d+Au and *He+Au show very similar Npart dependence
* At lower Npart, d+Au collisions show more enhancement
® More Cronin effect, or less suppression (energy loss)
T+ X, sy = 200 GeV
- d+Au “He+Au
B 0 e D, >5GeVie
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B o) °

0.8

0.6

t

IIIIIIIII

T

%

PHENIX %

preliminary

LI

1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1

o

@ T. Sakaguchi, ISMD2017

5 10

15

20

25

30

NPart

nngpmﬁ(uu
ATI 0 L LABORATOR

9/12/2017 /




e

XLVII International Symposium on
Multiparticle Dynamics (ISMD2017)

September 11-15, 2017, Tlaxcala City, Mexico

Integrated R,, in p/d/>He/Au+Au

° Integrated R,, for p/d/3He/Au+Au

* R,, from all three systems converge for N >~12

® System ordering of R, , is seen for NPa

(-

part

® Similar hot matter is produced?
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r
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<12 is seen; RpAUNRdAu>

1{HeAu> RAuAu

ptAu (@ p;=5GeV/c
O (0-20, 20-40,
40-60, 60-88%)

O AutAu @ p;=5GeV/c
(80-93, 70-80, 60-70%)
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Cold nuclear energy loss*

* Different energy loss scenarios (no, small or moderate) are comparable to the data

at high—pT

nngpmﬁ(’uu
INATIO L LABORATOR

® System dependent enhancement change at lovv—pT is not reproduced
® The peak positions are also different
e Additional parameters to be tuned?

PRD 93, 074030, and
priv. comm. with I.Vitev
2
[ 70, |n|<0.35, { Sy = 200 GeV i [ Global uncertainty 9.7%
1 5:_ ® p+Au, 0-100%, prelim. _ ® d+Au, 0-100%, PRL98, 172302 _ ® °He+Au, 0-100%, prelim.
L | 46 i r 4
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Multiple scattering ?

® HIJING++ simulation shows similar trend between collision systems
° Ingredient: multiple scattering + shadowing effect

e HIJING++ predicts the Cronin peak around pr = 1.5-2GeV/c

® Much lower than in the data (p; ~ 5 GeV/c)
based on 1701.08496

private comm. with G. Papp

PHENIX Data HIJING++ simulation

2
[ 19, |[<0.35, s, = 200 GeV = - 200 GeV n*, Inl<0.5
- i % in. bi
I P?%%/E—NIX Global uncertainty 9.7% min. bias
1.5 preliminary o~

—

Rp/d/3He+Au

Lan DTS

' |

0.5-° p+Au, 0-100%, prelim. o |
"« d+Au, 0-100%, PRL98, 172302 °
" e °He+Au, 0-100%, prelim. o)
o] P S A © _| o G.Papp et al, HIJING++
0 5 20 © I I I T I

10 15 I
p, [GeVic] o 1 > 3 4 5
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factors for p/d/ 3He+ Au collisions

in comparison to mid—rapidity

HIJING++ simulation

2 p+Au@200 GeV — 7*
%% min. bias

<
N

<

o

e
© _| ¢ &, o [2.21.2]
© R R A  [-0.5,0.5]
o o’ s [-1.2,-2.2]
@

G.Papp et al, HIJING++

0 1 2 3 4 5
@ Pr
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Lessons from model comparison

® (Cold nuclear energy loss alone can’t describe the trend of nuclear modification

° Multiple scattering + shadowing scenario seems to describe the spectra
® This scenario predicts larger (smaller) enhancement in the forward (backward)
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based on 1701.08496
private comm. with G. Papp
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5 ° :
o F prAuth™+X  {s,,=200 GeV
25F 2<p_<5 GeVic
HHH 0-5% / 60-84% 5-10% / 60-84% 10-20% / 60-84%
2F H N
: PHENIX HE,
15F preliminary
{| SECEECTERREEREREPREREEREEEE SEPRECREERERPERPEEPREPRROES SEEEREEERERREERRERE w1

e, T |

- < Au-going p-going —

) 2 10 1 2
1 d : n

25

: 20-40% / 60-84% 40-60% / 60-84%
2f * Strong centrality and

: ﬁ rapidity dependence of

15
: Eete charged hadrons

0.55- ® Backward rapidity shows
; large enhancement

2 4 0 1 2 2 4 0 1 2
; 5 * Forward rapidity shows
suppression
@ Opposite trend compared to HIJING++ prediction
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p+Au+h™+X

- < Au-going

S\ =200 GeV
2<pT<5 GeVic
0-5% / 60-84%

N
PH <ENIX
preliminary

p-going —

5-10% / 60-84%

0 point

K

10-20% / 60-84%

0.5}

20-40% / 60-84%

40-60% / 60-84%

-1 0 1 2
n

® Strong centrality and
rapidity dependence of
charged hadrons

e Backward rapidity shows
large enhancement

e Forward rapidity shows

Opposite trend compared to HIJING++ prediction

Suppression
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o 3 . * Comparison of R, in same
oS b PHAUAISNX, |5,,=200 GeV « p+Au S
25F o p+Al centralities in p+Au and
C h*, 2<p <5 GeVic h*, 2<p <5 GeVic .
- p+Au, 0-5% / 40-84% p+Au, 5-10% / 40-84% P—I- Al collisions:
2F p+Al, 0-5% / 40-72% p+Al, 5-10% / 40-72%
N\/— ﬁ
15E o PH ENIX
g B H preliminary Bk e Forward hadrons shows
| SEELLCECEREL L EEEEEEEEELELEELEE mGRLECLLEEEELELELEEEEEEEEELEL LRI ELEr -in .
: EEEE ; BEgg same suppression
0.5F _ ) o
-« Au/Al-going p-going— [
[~ L I L I 1 l L l 1 l 1 o 1 l 1 I 1 I L I 1 l 1
n?) : : * Backward hadron
2.5F o ]
: W, 2<p<5GeVic | h, 2<p <5 GeVic production show smaller
- p+Au, 10-20% / 40-84% | p+Au, 20-40% / 40-84%
2 p+Al, 10-20% 140-72% | p+Al, 20-40% ! 40-72% enhancement in P—I— Al
15F E@ - EEEQ than in p+Au collisions
X 0 -
| A R Rpap e — Wy [ R e PR T
05F : e EPSO9 tells that the nuclear
0: 1 | 1 | 1 | 1 | 1 | 1 F 1 | 1 | 1 | 1 | 1 | 1 PDFS are not Very different
-2 -1 0 1 2 -2 -1 0 1 2
n n for Au and Al
What makes this backward enhancement?
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Remainder: possible flow in p/d/3He+Au

* We observed flow and ridge-like structures over rapidities (shown are d+Au) Ridge
® Similarly for p/*He+Au (PRL 115, 142301, PRC95, 034910)

1PN

° Ridge is prominent when associating with Au-going particles
® And most central, i.e. 0-5%

3H S —
‘ /d/°He Au 04F a) @ d+Au 0-5% (BBC_Au)
. 1.0<pmig<3.0 GeV/c
' |nmg|<0.35 -

= =
2 J
U LI B B AL B AL BLELELELA B AL N AL LU LRI B o
0.3~ d+Au@200 Gev p+Pb@5.02 TeV (a)
| @ V,(EP) 0-5% O ATLAS 0-2% i
A V,(2p) 0-5% v CMS 0-2%
02— Polynominal Fit O ALICE 0-20% ]
T o~ H H :
1o, ©) @ d+Au 40-60% 1 = r . 108 €) ® d+Au 40-60% 3
[ --1+2c cos(A() 1 0l v v | 106k = 1+2c cos(a9) E
1.04f- +1+2c,c08(2A0) ] ' € i "PE wn1+2c,c08(2A0) ]
_— -+ 1+2c,cos(3A¢) = _ —~ 1.04F - 1+2c,cos(3A¢) 3
g 1oz - M2ecoslérg) b T oo rEeLosrd) ]
— T P ' ' Lo ” of e, ]
O 1,00 mpw=" me ey o e e - - (b) 4 o 1.00! :‘l‘-‘\pl-.----#-q:’:- oo s e Sy ol
4 e 151 H 7 0.98
0.98 ~ JH H H v
> 1.0t 0.y gs- %ﬁ"'mﬁ ...... é%ﬂ ...... . 0.96 A
0.96[~ ——m 1+X2c cOS(NA}) . LV g ¥ . ‘ . . L 0.94F = 1+Z2¢, cos(nA¢)
o e e EE e 00 05 10 15 20 25 30 35 40 45 50 R R B
Ad p,(GeV/c) Ad
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P bl | tion f +Au>p+Al

* Ifitis from mini-QGP, the ridge yield will be higher for larger nucleus

° ie,R (prAu)>R, (p+Al) for n<-1 (PHENIX case)
)1/2

o q¥- h correlatlons show larger (<p’_,
see, J. Frantz talk

in central p+Au compared to p+Al

* Does it consistently explain the observed 1-dependence of hadron R,

. /d/gHe .
1.04 a) O d+Au 0-5% (BBC Au) ‘ Au . a) ® d+Au 0-5% (BBC_Au)
1.03 1.0<pnrig<3.0 GeV/c . 1.0<pT,trig<3.0 GeVic
102 |nmg|<0.35 ' |nmg|<0.35 -

-
" “u

C(A9)

o " n — r
....... mU p+Au/Al—h+X, \/SNN—ZOO GeV
25} . —
[ h*, 2<pT<5 GeVic N
e [ p+Au, 0-5% /40-84% [ =
e) ® d+Au 40-60% E 2r p+Al, 0-5% /40-72% o 108 e) ® d+Au 40-60% 3
-- 1+2¢ cos(A¢) - —‘}[_ - 106k - 1+2c,c0s(A0) E
e 1+2c,cos(2A0) 3 1.5 PH’//\\?E NIX - ' nn1+2¢,c0s(2A9) 1
- 1+2c,cos(3A¢) 1 C HHHE P relimina ry ¢ —~ 1.04F - 1+2c,cos(3A¢) 3
- 1+2c cos(4A¢) 3 1 C C <91 1 0of - 1+2c,cos(4Ag) E
""""""""""""""" EE Q  1.00fmam =l mr ety me e oA D e N
05} ) 0.98
-« Au/Al-going p-going —> 0.96
— 14Z2¢, cos(nAg) - - A SR [ S S T [ S I S E—— 0.94F — 1-:-):2cn(ios(nAlq>)
g g 2 4 012 g g
A n A
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Summary

® p/d+Ausystem is no longer a baseline or a simple system.,

e PHENIX measured high Pr 70 at mid—rapidity and hadrons at forward and
backward rapidities in p+Au, d+Au and *He+Au at \/SNNZZOO GeV.

®* R i/he+an < lat high-p, and moderate-p; indicates ordering of R A Raan™Rieay

* Integrated R, , from p+Au, d+Au, *He+Au and Au+Au converge for Npa >~12.

rt
® System ordering of R, , is seen for Npa <12/i.e., RpAu>RdAu>RHeAu>R

r AuAu’

e Cold energy loss alone can’t explain the results
® Multiple scattering scenario explains it, but is killed by M-dependent result

° Charged hadron R, in p+Au and p+Al showed that:
® Backward rapidity is enhanced in both p+Au and p+Al; Roau ™ Roal

® Forward rapidity is suppressed in both ptAu and p+AL; R , =R

pAu T pAl

* Both flow and R,, are consistently explained by mini-QGP scenario?

@ T. Sakaguchi, ISMD2017 9/12/2017 /
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Backup
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(a) typical N+N collision

fﬁ@ ____________ o
collide if by < 2r

(b) N+N collision with large-x, projectile nucleon

collide if by <ry +r(xp)

r(x,) = exp(—px,)ro. B =138

@ T. Sakaguchi, ISMD2017

o(xp)=mlro+ r()r,,)]2 = }[1 + exp(—ﬁ,\'p)]zoh,_w.

Shrinking nucleon?

® A model including X—dependent parton-parton interaction cross-section
* Effectively shrinking the size of nucleon (PRC 94, 024915 (2016), and priv. comm.)

e The predicted trend is not well seen in data

Most Central

XLVII International Symposium on
Multiparticle Dynamics (ISMD2017)

%, [n|<0.35, |/s,,, = 200 GeV
A
PHTENIX

preliminary

Global uncertainty 9.7%
High-x model:
----p+Au
----d+Au
----*He+Au

 p+Au, 0-20%, prelimi-*""+ -----
 d+Au, 0-20%, PRL98, 172302
» *He+Au, 0-20%, prelim.

| T T A N T S T S N S M SN N S ST SO S N

10 15
P, [GeV/c]
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Rp/d/3He+Au

1.5

—

0.5

® The model predicts clear ordering in most central and peripheral collisions

nngpxlﬁ&m
INATIO L LABORATOR

Most Peripheral

| R

7%, n|<0.35, VSnn = 206 GeV
PﬁNIX Global un .e'rf?ir]ty- 7%

preliminary L

+ p+Au, 60-84%, prelim.
+ d+Au, 60-88%, PRL98, 172302
» *He+Au, 60-88%, prelim

| I T N AT SO T N (N T S ST S N

10 15
P, [GeV/c]
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Dataset collected by PHENIX
2001 | 2002 2003 | 2004 @ 2005 | 2006 & 2007 | 2008 | 2009 | 2010 2011 2012 2013 2014 2015 2016
510.0 O 10O
500.0 O O
200.0 OO0 O O O O O O O 0Le 0o OO
1300 O
62.4 ©C @ O O O
39.0 O O
27.0 O
22.5 O O
19.6 O O
14.6 O
11.5 O
7.7 O
5.0 @
O p+p O Au+Au O d+Au @ Cu+Cu O U+U @ Cu+Au @ He+Au @ p+Au @ p+Al
See details at http://www.rhichome.bnl.gov/RHIC/Runs/
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Why were we interested in d+Au collisions?

PHENIX, Phys. Rev. Lett. 91, 072301 (2003)

¢ In order to c.onfirm th.e high p;. hadron Fhi —
suppression is due to final state effects, and 1ep Peripheral =0 (80-92%)
not cold nuclear matter (CNM) effects a3
® Need system without additional effects from a3 { ’
a hot medium. ! ~TIFT1111 """"""""""""""
ot LT \
S Lo
0.6:— ‘
CAl Le®@
- he ® + +
e CNM effects include: T — Q’°Q§0§¢'}+++ ------------
® ki -broadening (Cronin enhancement at 2 T R R
p+ (GeV/c)
moderate p;)
® Shadowing of parton distributions 1.5 = cartoon antishadowing ~ Fermi-
e Cold nuclear matter energy loss Yadeeeereneeseeresennees s motion
e And ibl . -
hd possibly more 10 oo A b\
< .o i é
S R
0.6 — 4= Ye
® d+Au was more favorable for RHIC Yo shadowing :
operation because of better rigidity match 0o L Xa %
L p+AU.became feaSible later i Ll C ool T It

]
(8]

102 10

i
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MPC south ] Au MPC north
2 1 . @ Assoc: MPC-S E; ®0-5% [10-10%
correlations uor 37<n<-31 mo20%  A10-20%
® Au-going direction <. 08~ PHYENIX T20-40% $pre
[&] - preliminary
® Assuming ¢, is a proxy of jets LT |
or global momentum 0.61— [‘ﬁ - c,lc, = 0.25
conservation - ¢
- moe
- [:] 13
0.4— . u 3 ¢
® Measure shape evolution by - AAaaw D
relative magnitude of 21 order I iy S A D
component 0.2~ AP eR
B ¢ +
0_ | | | | | | | | | | | | A | |
¢ _CQ /Cl > O 25 corr.espondS. tO 0.1 p, corr. systematic error, lines: d+Au, band: p+p
near-side local maximum (it ¢; = <
L e
—_ 0 .
C4_ - O) - -
01 ., . . . . .
53 4 5 6 7 .8 9
p$ (GeV/c)
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Yield suppression of leading particles

® Nuclear Modification Factor (R, ,) d’N
® (Yield in At+A collision)/(Yield in p+p collision X N_ ) _ v’ |,
® R,, =1: No nuclear eftect “ Neoll (d’o
® R,, <I: Suppression due to energy loss, etc. o,, \dp’ -
PFP AutAu
7° and 1), PHENIX, PRC82, 011902(R) (2010)
< 1.2— O =% PRL 101, 232301(2008)
x o
R B Il
o _ Au+Au Minimum Bias \[s, = 200 GeV
° 0.8 PHENIX
L Il
g os ]
. 0.
- H
. — 040 o
- ”Dﬂuﬁcﬁlﬁcﬂﬁg 3 o
o2 :

Col b b e e e b
% 2 4 6 8 10 12 14 16 18 20 22
P, (GeVic)
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Fractional momentum loss in SHe+Au

* R,, can be rewritten in the form of fractional momentum loss (Op;/p).

* Instead of taking ratio of spectra, one can directly measure the spectra shift (3p;)

® Most central (0-10%) *He+Au collisions shows similar R, as 60-70% Au+Au

* Atsame cms energy, same R, , implies same Op;/py

® Op,;/p;=~0.03 in most central *He+Au collisions

Pripr(p+p) PHENIX, PRC87, 034911(2013), PRC93, 024911 (2016)
@)T =Pr (p +tp ) ~Pr (A + A) o 0'45; === Au+Au MinBias (+0.15), §(global)=1.0%
0t = =—e—— Au+Au 0-10%, 5(global)=1.0%
3 TE —=— Au+Au 30-40%, 3(global)=1.2%
_g. E :_ —&—— Au+Au 70-80%, 3(global)=2.9%
zZ - _
10°E 3E FEEEYEwFER &
i 5E 1§
10-65_ . E_ CIC RO oo . ® .
i = : |
C L]
AL C pmEEmERg 'R
107 Pr \ | o .
; N $
10°E :+““1451 *T T
:I 111 | L1l | | | L1l | L1l | L1l | | I | L1l | L1l 0 : I . T T
6 7 8 9 10 11 12 13 14 15 : 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 I 1 1 1
P, (GeVic) -0.05, 6 8 10 12 14 16 18 20
P, (p*p) (GeVic)
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Looking forward and backward

a 3.5

Rc

25

-

0.5

E p+Au—h'+X  |s5,,,5200 GeV
E— ® -2.2<n<-1.2 (Au-going) ® -2.2<n<-1.2 (Au-going) ® -2.2<n<-1.2 (Au-going)
E m  1.2<n<2.4 (p-going) B 1.2<n<2.4 (p-going) m  1.2<n<2.4 (p-going)
- ﬁﬂ H 0-5% / 60-84% 5-10% / 60-84% 5-10% / 60-84%
C |
5 i HQQH g ; Gt B g ;
R 00 S 5 i i"'
T i mE Ry B P g
:II.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.I.III.I.IIII.I
é_ ® -2.2<n<-1.2 (Au-'going) ® -2.2<n<-1.2 (Au-_going) 1.2 3 4 5 6 F7) (%e\!;/c)
— m 1.2<n<2.4 (p-going) m  1.2<n<2.4 (p-going) T
- 20-40% / 60-84% 40-60% / 60-84%
E 'v_
3 PH-“ENIX
s EHHE Eprehmlnary
Bobtiy L LiN
" ol A - - RLLL_EEEEEL -
:I L I L I L I L I L I 1 1 | L I 1 I L I 1 l 1 I L l L I 1 L I L I L

1 2 3 4 5 6 8 9 1 2 3 4 5 6 8 9
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