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® Updates on variable binning
® Updates on signal yield estimation method

® Updated asymmetry results
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Asymmetry Analysis -- Variable re-binning

const Double_t mPiOPTbins_rebin[8]={ 4.0, 5.0, 6.0, 8.0, 10.0, 12.0, 16.0, 36.0};

const Double_t mJetPTbins_rebin[8] ={7.1, 9.9, 13.8, 19.2, 26.8, 37.3, 51.9, 100.0};

const Double_t mPiOJetMassbins_rebin[7] = {17.0, 24.0, 35.0, 50.0, 72.0, 100.0, 200.0};

const Double_t mX1bins_rebin[6] ={0.07, 0.10, 0.15, 0.23, 0.35, 0.53};

const Double_t mX2bins_rebin[6] = {0.01, 0.02, 0.04, 0.06, 0.12, 0.24};
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Asymmetry Analysis — Signal yield estimation method update
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The invariant mass spectrum (weighted by relative
luminosities and beam polarizations), are fitted to
estimate signal yield for each kinematic variable bin,

respectively.
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)of n%jet are well fitted by model(x), in which the signal shape was described by

skewed Gaussian function sig(x), and background shape was fitted by Gamma function bkg(x);

* The shapes of sig(x) and bkg(x) were determined by fitting the spectrum summed over spin states.

* Signal yield (n

sig

fixed sig(x) and bkg(x) shapes, according !

) and background yield (n,, ) are estimated by fitting over [0.05, 0.6] GeV/c? with the

* Signal (background) asymmetries, A ° (A °), are calculated by the fitted yields n, (n,,).
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Asymmetry Analysis — determine sig(x) & bkg(x) shapes for i p; bins
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Asymmetry Analysis — determine sig(x) & bkg(x) shapes for jet p; bins
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Asymmetry Analysis — determine sig(x) & bkg(x) shapes for x, bins

2016-07-24

(N +N"+N*+N™)

I(N"+N"+N*+N™)

g 9P Comb:0070 <, ™ <0.100 §600_ IP Comb.:0.100 <X, * <0.150
00} —m— EENC A Auni2 g —— EENC < Runi2
ﬁEOO Integral Yield = 61372.8+247.7 gmo - Integral Yield = 174386.7+417.§]
g 2
@ bkg. yield = 49284.2:236.5 s00f- bkg. yield = 142272.3:400.5
1000
signal yield = 12089.3:153.0 signal yield = 32115.1:253.5
800 2000
¥3/ndf = 1.623958 @ndf = 2.245067
1500~
600 - -
T
400 1000~
200 500 =
N L L L L L N L
0.1 0.2 0.3 0.4 0.1 0.2 0.3 0.4

0. 0.
M, [GeVic?]

(N +N"+N*+N™)

gso:— 4P Gomb.:0:350 < | * <0530
S E —8— EENC Runt2
foo E Integral Yield = 24247.4:155.7
“150:—
200:—
E ® }
150 \¢ I
100 B bkg. yield = 20090.5+151.1
oF signal yield = 4158.3:99.7
E ¥@ndf = 1.194957
o o 0.3 e o 0.
M, [Gevic?]
c 05
S -
- : O 0 0 0
§ sk T let signal fraction
s F
g F - +- -+ -
5 FE——X3(N +N " +N"+N")
3, 04—
o r
& r
0.35[—
0.3
0.25
0.2
[ —e—
r #
0.15— —_—
0‘1_||I||||I|||II||||I|||IIIIIIIIIIIIIIIIIIIIIIII

0. 0.
M, [GeVic’]

0.1 0.15 0.2 0.25

0.3

0.35

04 045 05
et et Mo
X, (= p'T *(e “+e ")/(s)

I(N"+N"+N*+N™)

3N+ N"+N*+N™)

2 o oo ot
Soof- 4P Comb.:0.150 <] * <0230 SUF 4P Gomb.:0230 <, <0350
= —— EEMC2® Runi2 Fe00 E —— EEMC=° Runi2
gmo E Integral Yield = 199374.2+446.5) %Du E Integral Yield = 110296.2+332.1]
g SooF
2500 bkg. yield = 166293.6:431.8 ““200 E_
signal yield = 33074.1:269.4 E
2000 1000 )
Jé/ndf = 1.938520 E em"
1500 - SOF
1000 o0 bkg. yield = 93036.8:320.8
“F signal yield = 16986.0:199.6
500 - 200 5
E »@/ndf = 1.335041
OII DIQ 0.3 UI4 UI5 0. 0'1 0'2 0.3 UIA UI 0.
M, [Gev/ic?] M, [GeV/c?]
e u)?
Signal: k xe 2 x[1+ Erf(w)]
120
Background: A x xB x e®*
Raw Yield = Signal + Background
“6102 o
£ - 0: . .
% [ goodness of n” invariant mass fit
o - +- -+ ++
—_—————
SN +N"+N"+N)
10 E"Fitted by RooFit v3.60 within ROOT 5.34/30
——
- —————i
—o—
—_—
1
1071IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0.1 0.15 0.2 0.25 0.35 04 0.4 0.5

Updates on Run 12 nt-jet 4,

5,
X (= p':"(e " re )/s)



Asymmetry Analysis — determine sig(x) & bkg(x) shapes for x, bins
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Asymmetry Analysis — determine sig(x) & bkg(x) shapes for inv. mass bins

S(N”+N* + N* + N™) SN+ N* 4+ N* + N S(N”+N* + N* + N*) SN+ N+ N* + N
00| Iy ™y o
] 9P Gomb.: 17,0 <in” ™ <200 &S00 P Comd 200 <in” ™ <350 §00_ P Comb. 350 <in” ™ <500 oof- P Comd 500 <in” ™ <720
S0 - 2 —m— ceorumz 2 - 3 -
:2) Integral Yield = 56737.9+238.2 %)DD - Integral Yield = 169283.8+411.4 %OO £ Integral Yield = 170233.0412.6f "éoo E Integral Yield = 127984.3+357.7]
000 bkg. yield = 45207.5:226.4 '2500 F bkg. yleld = 137965.6:394.1 [ bkg. yield = 142063.3:398.9 I?AOO E
800 signal yield = 11529.8:146.7 signal yield = 31320.4:248.2 2000 signal yield = 28171.1:247.6 1200f
2000~
¥2/ndf = 1.240708 ¥ndf =2.503417 1500 »#/ndf = 1548696 1000~ L
600 E - =
1500 - 800,
400) 1000 1000) 600 bkg. yield = 107882.7:347.8
200 s00f- 400 signal yield = 20102.3:219.2
0 200~ y2/ndf =1.170225
" " L 1 L . L I 1 1 . 1 I 1 L . I
0.1 0.2 0.3 0.4 0. 0. 0.1 0.2 0. 0.4 0. g 0.1 0.2 0.3 0.4 0., A 0.1 0.2 0.3 0.4 0. 0.
M_ [GeVic’] M, [GeV/ic?] M, [GeVic’] M, [GeV/c?]
S(N™+N* + N* + N™) SN+ N+ N* + N
=00 . 60 o
g JP Comb.: 72.0 <invM’ ™ < 100.0 g JP Comb.: 100.0 <invM” “ <2000 ,
S —— cEnC Runtz Sl —— cemc Atz e -
B00| = . . 20 asx uz
g Integral Yield = 42268.7:205.6 %20 Integral Yield = 9129.0:95.5 Signal: k x e X [+ Erf( 20 ]
7500 I
400
Background: A x xB x e%*
300 !
2001 bkg. yield = 36603.6+201.3 bkg. yield = 7692.7+93.4
100 signal yield = 5665.9:123.3 signal yield = 1446.1:60.6 Raw Yield = Signal + Background
¥2/ndf = 0.946213 ¥¥/ndf = 0.846245
0.1 0.2 0.3 iy x 0. 4 0 6
M, [GeVicT] M [GeVic™]
0.5 2
S o §1 0°F
= r o
5 _ 0: . . < - 0 . .
§ sk Tlet signal fraction % £ goodness of n° invariant mass fit
= r
®  F -
c = 2 N N+' N-+ N++ - N“ N+- N-+ N++
o F + + + —— 3N +N"+N" +N")
5. 04—
a r
" 0356 10 E-Fitted by RooFit v3.60 within ROOT 5.34/30
0.3 |
r ——
C o
0.25— | o o
o 1 —_——
0.2 r
[ —e— L
r —e— I |
0.15— ° *
E |
011IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1071IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200
70-jet Invariant Mass [GeV/c?] ( = XX58) 70-jet Invariant Mass [GeV/c?] ( = XX58)

2016-07-24 Updates on Run 12 nt-jet 4,



Asymmetry Analysis — Calculate the signal asymmetry A,

* ng,and n,, were estimated by fitting for all kinds of weighted spin state combinations
and variable bins (eg. ).
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Asymmetry Results -- Updated longitudinal double asymmetry, A ,

Longitudinal double asymmetry, A > (left) and A B¢ (right), as a function of i° p :
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Asymmetry Results -- Updated longitudinal double asymmetry, A ,

Longitudinal double asymmetry, A >¢ (left) and A, B¢ (right), as a function of jet p; :
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Asymmetry Results -- Updated longitudinal double asymmetry, A ,

Longitudinal double asymmetry, A ¢ (left) and A, B*¢ (right), as a function of n%-jet x; :
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Asymmetry Results -- Updated longitudinal double asymmetry, A ,

Longitudinal double asymmetry, A ¢ (left) and A, B
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Asymmetry Results -- Updated longitudinal double asymmetry, A ,

Longitudinal double asymmetry, A ¢ (left) and A, B
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Asymmetry Results — Updated single asymmetries, A", A, n° p; bins
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Asymmetry Results — Updated single asymmetries, A Y, A ® jet p; bins
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Asymmetry Results — Updated single asymmetries, A Y, A ®

X, bins
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Asymmetry Results — Updated single asymmetries, A Y, A ®

X, bins
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Asymmetry Results — Updated single asymmetries, A Y, A ®
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Asymmetry Results — Updated false asymmetries, A 'S, A %S
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Asymmetry Results — Updated false asymmetries, A 'S, A %S
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Asymmetry Results — Updated false asymmetries, A 'S, A %S
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Asymmetry Results — Updated false asymmetries, A 'S, A %S x, bins
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Asymmetry Results — Updated false asymmetries, A,,'S, A, inv. mass bins
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