d+Au analysis status update



d+Au 200GeV
published v, vs. rapidity reproduced

B 10% systematic uncertainty
0.05 included reproduced results.
Results reproduced in a fair

range.
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1.

2pc with 3sub combinations

Get the ﬁtting function
F(Agp)=N (1+Ezc cos(nAg))

2. c |nclude2v parameters : C,=vi*v' =C"

3.

To calculate v,, need 3 sub combinations

ab a b
C, =v,*V, ol ll £x ) a=BBCs, b=CNT
Cbc _ Vb % 1)¢ Va _ \/Cn Cn a=FVTXn, b=FVTXs ..
n n n n Cbc
C:c = VZ * V; n



2pc fitting function : Fourier expansion
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Central * Peripheral

Near-side area shows size of ¢,(Red dashed line), which is getting smaller
while it goes to the peripheral collisions.

Central & peripheral decided by BBC South charge sum.



d+Au 200GeV

Vv,12pc} vs. centrality

Cent -> Peri
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Could have An between two particles
large enough

Forward + Backward + Backward

Blue : Mid + Forward + Forward

Small An but different detector combinations

Backward + Forward + Forward



Cent -> Peri

d+Au 200GeV
v,{Ref} vs. centrality
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Even if we apply reference fit method, 3sub effect does not disappeared.

Why?



Limitation of reference fit method

e [ If the jet only has c1 component while the flow
Jet only has c2, reference fit will perfectly work.
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Limitation of reference fit method

—Jet shape (a)
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And if the jet has c1 and c2 component while the
flow only has c2, reference fit will give stable
results = yield flow / total yield
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Limitation of reference fit method

L shape @] " Fiow shape (b)
A5t Jet A5t Flow
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And if the jet only has c1 component while the
flow has c2 and c1, reference fit will give better

work than template fit method.
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Limitation of reference fit method

12 _Jet shape (a) T row shape (b)
A5t Jet A5} Flow
. But if the jet and flow have c1 and c2 at the same
time, the results are not converge into the one
value.
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Limitation of reference fit method

* The reference fit method fails when
— the c,% is not zero, with c,®tis not zero (4" case)

— We know the c,"" will not zero, even if we do not
know the exact shape of the flow.

* So the home work will be remove c,’®t (to
make 3™ case)



d+Au 200GeV
Vv,12pc} vs. centrality
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d+Au 200GeV
Vv,12pc} vs. centrality
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d+Au 200GeV
v,{ref} vs. centrality
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d+Au 200GeV
v,{ref} vs. centrality
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Summary

e After applying An cut (~1.5) to the two particle
correlation method, we found the 3sub
combination effects goes away.

* The reference fit method gives better

agreement & centrality dependence after
using An cut.
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revisit; Mathematical derivation
Y (Ag) = FY™" (Ag) +Y " (Ag)
Y (AG) = Y " (Ad) - FY ™" (Ag)

_ (YOHigh _ FYOLOW) + ZE(YOHigthigh _ FYOLowCrI;OW)COS(nA¢)

i - Yngthlgh _ FYLow Low
=Y, "™" - FY; ){1+2E i FYLOW “1_cos(nAg)
n 0 0

/’\ ngh ngh _ Low LowI
—'YR’dgel[1+ZEIY FY, ¢, 'cos(nAgb)}

J | Ridge
- I |
Reference fit method Template fit method
Hi h High Low L High High Low L
e YO g ig FY OW ow emp YO g nlg FY ow ow
Cn = (’ y High N Chn = ("YRidge\'
N0 R4 N0 ’
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Reference fit and template fit in correlation functions

Chigh(Ap) =1+ 2 Xh_cos(nAd)
Clov(Adp) =1+ 2 Xl cos(nAd)

Crei(Adp) =1+2 Zc " cos(nAo)
Ctemp(Ap) =1+ 2 Zc P cos(nAd)

Reference fit method Template fit method

Cref(A(I)) — Chigh(Ad)) - [a*ClOW(Ad)) + b] +1 Chigh(Ad)) — a*ClOW(Ad)) + p*(Ctemp (A(I))
= CHigh(Ag) ~ (1-D)[C¥(AP) - 1] = (1-0)*C™N(Ag) + b*Ciem (A)
Cteme (Ag)
S, ref = h - (1-b)*1_ = (1/6){ Ce(Ag) - (1-b)*C™(A}) }
sac femp = (1/b){ h_ - (1-b)*1 }
b = normalization factor b = Level of flow

cnref / cntemp — b 19



c1 scaling method

Clsub: O

( Clref: Cltemp = () )

Reference fit method Template fit method

¢, = h,- (1-b)*],= h,- a*1,=0 ¢ em = (1/b){ h, - (1-b)*1,} =0

a=hy/l, = c,"e/c,lov a=1-b=h,/l, = c high/c low
...cnref — hn'a*ln _-_cntemp — (l/b){ hn'a*ln }
=h, - (hy/I) * 1, = (1/b){ h_ - (h,/1)*1_}

=> ¢1 scaling method!
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c1 scaling method

Clsub: O

( Clref: Cltemp = () )

Reference fit method Template fit method

¢, = h,- (1-b)*1,= h,- a*1,=0 cem = (1/b){ h, - (1-b)*1,} = 0

a=hy/l, = c,"e/c,lov a=1-b=h,/l, = c high/c low
...cnref — hn'a*ln _-_cntemp — (l/b){ hn'a*ln }
=h, - (hy/I) * 1, = (1/b){ h_ - (h,/1)*1_}

=> ¢1 scaling method!

c1 scaling method

= one of the Reference fit method
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Toy Monte-Carlo Simulation

YHigh(Ae) subtracts YW (Agp)

* Only deal with c1 and c2
o Y oWy et =1:1
o YOHigh — Yoﬂow + Yojet

° YOLow — zyojet

Flow

Jet

Clﬂow + Czﬂow

cliet 4+ c2jet

case 1l
case 2
case 3
case 4

Clﬂow

Clﬂow

CZﬂOW
Czﬂow
CZﬂOW

Czﬂow

cliet
C 1)et
cliet
C 1)et
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Toy Monte-Carlo Simulation

YHigh(Ae) subtracts YW (Agp)
Only deal with c1 and c2
Yoflow: Yt = 1:1

Jet

YOHigh — Yoﬂow + Yojet Flow

cliet 4+ c2jet

YOLOW _ ZYOjet c]flow 4 c2flow

case 1 c2flow cliet
case 2 c]flow c2flow cliet
case 3 c2flow cliet

case 4 c]flow c2flow cliet

23



"“[CJetshape (@] '“[_Flowshape (D)
1.15F 1.15F
11 1.1F
.05 1.05f

J.95

0.9

1.85

0.8

0.95F
i 0.9F
¢! =-0.050 cf*¥ = 0.000
(| cM=0.010 osshl  Chov =0.020
II|IIII|IIII|IIII|IIII|IIII|III 0.8IIIIIII|IIII|IIII|IIII|IIIIIIII
10123 4 1012 3 4

1000

800

600

400

200

x10 x10
-o .
OYlOW(A(I)) F_J .thgh(A¢)
__ylow > |
L XRigh 1200;9FIQT]W(A(1|)2W
0 Yoo FYE
B Yflow
(c) oo (d)
o (0] 9888
(0] o) [ .D
P> L 0898503060
OoooP
- 800
- 600
Yi* = 1000000 | Yo
high (Yo ? 'FY‘JDW)/Yﬂow =1.00
Y'" = 1000000
Y,,, =500000
|||||||||||||||||||||||||||I||| 200|||||||||||||||||||||||||||I|||
-10 1 2 3 4 -10 12 3 4

1060

1040

1020

1000

980

")
960 .°

Field

x10
__Yref ( A q)) (e)
—Y g
| e00e
° ¢
' $ 3

- [}
(o] (o]

aaof | cfe'/c)o"=0.502
;e =1.006
92O-IlllllllIIII|IIII|IIII|IIIIIIII
10123 4

24



"“[CJetshape (@] '“[_Flowshape (D)
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"“[CJetshape (@] '“[_Flowshape (D)
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sub 7 ~flow
C, /C,
() IN

- ijt =-0.05 SUb/cﬂ°W=1 Ic:ter"'”/cfIOW
— high

— c)°" =0.02 Yﬂ°W/Y 9 o cref/chov

~ cl°"=0.0

Deaey DTR NERE TSR IS TR SRR DENS SRR TN LN SR
SEETEY SERERY EEEEEY EEEREY TEEEEY SEEEEY FEEEEY TERFEY TEPEEY SEEFER FERERF SERREE
N method works very well.
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sub 7 ~flow
C, /C,
() IN

- et _ .. ~subyflow temp , _ flow
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Calculated “b” in var
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v, as a function of rapidity : reference fit method
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Reference fit result; p+Au 200GeV

 We found expected range of the real data(p.14).

* Each v, at one rapidity area shows strong
centrality dependence after we subtract with the
reference fit method.

* The reference fit results describe majority of our
data shows strong centrality dependence which
can be the evidence of the QGP at the p+Au
collisions, but cannot establish with quantifying
discussions.



