rcp

* rcp = (0-10%)/(40-80%) of different particle ratios need careful treatment

Stat. error
* Use bootstrap
* Asymmetric stat. error on rcp
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rcp

* rcp = (0-10%)/(40-80%) of different particle ratios

* Sys. Error
First calculate rcp of different particles with different extrapolation function

* Systematic error mostly canceled
* Then rcp(H3L/Lambda) = rcp(H3L) / rcp(Lambda)

* rcp(Lambda) = 8.87 + 0.03 (stat.) + 0.17 (sys.)

* Stat. err ~0.3%
* Total sys. err ~1.9% = cut variation ~1% & extrapolation ~1.6%

* But for rcp(H3L), we use different analysis cuts in 0-10% and 40-80%

* Then ~15% err cannot be canceled like Lambda
* First way is to tune cuts, we hope to use same cut in all centralities

* Another way is to recalculate 0-10% with 40-80% cuts



Tune H3L with TMVA

There are many classification methods in TMVA package

* Tried BDTG and MLP

* Signal sample from H3L embedding, weighted with measured spectra (#evt = 750000 * 2)
* Background sample from H3L mixed-event (#evt = 250000 * 2)

Input variable: ht_chiZndf

(1N} dN/ 0.128

(1N N/ 31T

i I[‘Q‘,‘n:‘qul.ln:o.lnqlnlt.luri.tll,lol.o:;u” T

ANC-fhow (5,Bj (0.0, 0% 0.1, 0.8)% o

20 40 60 &0 100 120
i

Input variable: ht_chi2topo

E o7
< os
=
T os
]
= 04

(1) dN / 0.0375

WO-om (581 (.0, 8800 {00, 8%

WNO-fow (5,84 (0.0, 0% (0.0, 0.6)%

(1) N/ 1.71

(1N} dN / 0.566

L L L L I R

T FERTARRTRU IR ETH RTRE] FRTRY IRRTA RTRN u)

] 20 30 40 &0 [7]
hi_idl

0.5 FTTTIT T T I T T R

MO-fow (5,8 (0.0, 006 /0.1, 0%

0.24
0.2z
0.2
0.18
0.16
0.14
012
o1
0.08
0.06
0.04
0.02
o

(1N} dN/ 2.31

WO-flow (5,8} (0.0, 006)% / 0.3, 0%

10 20 30 40 50 60 T 80 &0
chi2primary_he

T T T T T T T T T T T[T T Ty

{1/N) dN/ 0.0198

. L mté.ll\\l:;rll.nl.ltal.llh;;;llz.ul.;;h;m

Input variable: chiZprimary_pi

oy 0N
& 00163

WD-flow (5,84 (0.0, 0.6)% / 0.0, S0

200 400 600 200 1000120004001 6001 S002000

Input variable: p

(1N} N/ 0.146

i ““(;.;tlilrllf-n::.ll:;\iuu.u.a.l}'\i““ ui

0.8 T

(1N} dN/ 0.0897

(1N} N/ 0.0242

WOt (885 (04, 0% 0080

;
:
;




Tune H3L with TMVA

* There are many classification methods in TMVA package
* Tried BDTG and MLP
* Signal sample from H3L embedding, weighted with measured spectra (#evt = 750000 * 2)
* Background sample from H3L mixed-event (#evt = 250000 * 2)

Cut efficiencies and optimal cut value Cut efficiencies and optimal cut value
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Tune H3L with TMVA

* BDTG (response > -0.1):
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Tune H3L with TMVA

* BDTG (response > -0.1):

250f —E
[ — ME
200) -f—:a.aa TSE-ME
- WS+B Residual

: §=75.77 +21.18

150 1H + 3, 10-20, p_[1.50.2.00]

100;— #

s0f
o+ Bas s bd .
T ‘?an T “wfwlm
aa 1 " 1
2.94 2 96 2 98 3 3 02 3 04
mass(r + *He)[GeV/c]
a0l i —SE
L — ME
282 — SE - ME
Residual

60p= S = 32.55 +12.73

[ g+ 27,1020, p_[1.50,2.00]

40p-

2.94 2.96 2.98 3 3.02 3.04
mass(n + *He)[GeV/c?]

Count

150}

60) 3
aH+ 37, 10-20, p_[2.00,2.50]

200f= —sE
[ —ME
[ ;ﬁ-:s.n T SE-ME
|_BS+B Residual
[~ 5=91.45 +19.17
[ aH+ 1, 1020, p_ [2.00,2.50]
100p=
50p=
Ofes =
L l 1T ¢ 9' +“?' ?'¢ "W1
PR |
294 2.96 2. 98 3 3 02 3 04
mass(x + *He)[GeV/c?]
—sE
— ME
80) -—SE -
374 SE-ME
Residual

§=4590 +13.03

44,
1 R gy e

2.94 2.96 298 3 3.02 3.04

mass(r + *He)[GeV/c?]

top: new

£
o 140
Q - SE
120 —ME
;ﬁ 5.85 = SE - ME
Residual

8

C

2.

Count

4

2.

bot: old

S=85.71+14.72

3H + 31, 1020, p_ [2.50,3.00]

Lo s,w W W]
94 2.96 2.98 3 3.02 3.04
mass(r + *He)[GeV/c?]

=-=SE
== ME

479 == SE - ME

Residual

§=52.11+11.22

aH+ 3 1020, p, [z.sT.nn]

E "'ml'ﬂfr l'mnéw W'rrvl
94 2.96 2.98 3 3. 02 3.04
mass(r + *He)[GeV/c?]

Count

Count

10 - SE
- ME
4.67 == SE-ME
g+5 Residual
§=59.25 +13.16
ol 1H + &M 1020, p_[3.00,4.00]

af H_K t}i ﬁ +.+1..& )
¢

2.94 2.96 2.98 3 3.02 3.04

mass(r + *He)[GeV/c?]

C

80 == SE
== ME
50 3.69 T SE-ME
+B Residual
§=36.58 +10.95
40 gH+ ;ﬁ, 10-20, p, [3.00,4.00]
30
20
10

*f? TR FEa
2. E4 ZIE w I 3 (})2 3 04
mass(r + *He)[GeV/c?]

Count

Count

i —SE
25 — ME

: Eﬁ-:s.w T SE-ME
20} BS+B Residual

2. 34 2.96 2.98

[ s=20.74 654

[ 3H + o, 10-20, p_[4.00,5.00]

3 3.02 3.04
mass(n + *He)[GeV/c]

25p= = SE

B == ME

3 ==SE-ME
20f= #3.97

F +B Residual

10~

[ S=25.04 +6.69

15k 3H + 3% 1020, p_[4.00[§.00]

2.94 2.96 2.98

RI‘II'T

. (Al L) . Al
v
M W
3 3.02 3.04
mass(r + *He)[GeV/c]

6



Tune H3L with TMVA
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Tune H3L with TMVA
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* MLP (response > 0.8): top: new bot: old
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* Significance improved
* Aot in central collisions, a bit in peripheral collisions
* But can we trust the results?
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