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« Single muon efficiency obtained from tag and probe, on real data and MC

» Get efficiency ratio between those 2 datasets and apply them as a weight
of each dimuons

— Dimuon efffinal = Dimu effjnitial * Mulweight * MU2weight

28 Feb. 2014 Heavy-lon J/psi Meeting 2




Efficiency cross-check (PbPb)
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Efficiency cross-check
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Single muon weighting applied efficiency

« All prompt J/psi MC pT efficiency fits have been set to have positive
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efficiency for detectable regions

* Single muon eff weighting RD/MC doesn’t improve lifetime shape

much
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« For events with pr < par[1], efficiency is 0 More

- Weighting is set to 0 when RooDataSet is created forward
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Lxy efficiency

« Only PbPb non-prompt J/psi MC is used, <Lxy> is used

.
. X . .
« Function:  par[0]*Tmath::Erf(-(x[0]-par[1])/par[2])+par[3];
. e . . . ' e

* For Lxy included 4D efficiency, will use prompt J/psi efficiency to adjust level of Lxy efficiency curves
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Lxy efficiency
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1.6<y<2.4

Lxy efficiency
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pT efficiency

« Count 0 efficiency events after applying all selectlon crlterla

« Significant number of events

have 0 efficiency with prompt J/psi MC!

Solution)

- Only for the region between 3 and par{1],

perform a 1st poly straight line fit
with (3,0) and the left most point?

- Ex) Straight line between
(3,0) and (4.69, 0.092)

|_PbPb 2.76 TeV Reglt Jiy MC

cy

c

e

Effic

28 Feb. 20

1.2

1

0.8

0.6

0.4

0.2

0

f24<y<-2
- Cent. 0-10%

Non-proampt J/y
yindf = 484/ 6
p0 =0.25+0.03
p1 =155+ 137
p2 = 9.99 + 3.65

p0 = Erf{{x-p1)/p2]

Prompt J/y

weindf = 4.86/ 6
p0=0.32 + 0.02
p1=3.37 £ 0.58
p2 =492+ 1.61

5 10 15 20

25 30
P; (GeV/c)

c

| D

1 Ramdﬂy

2 |-24<y<-2.0
3 |-24<y<-2.0
4+ 1-24<y<-2.0
s | -2.4<y<-2.0
6 |-2.4<y<-2.0
7 1-20<y<-1.6
8 |-2.0<y<-1.6
s |-20<y<-1.6
o -20<y<-1.6
n | -20<y<-1.6
12| 16<y<2.0
13| 16<y<2.0
1| 16<y<20
15 16<y<2.0
5| 16<y<2.0
7| 20<y<24
18| 20<y<24
15 20<y<24
0| 20<y<24
a| 20<y<24

Vleeting

RT (Gewc)
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4
2-4

centrality
0-10%
10-20%
20-30%
30-60%
60-100%
0-10%
10-20%
20-30%
30-60%
60-100%
0-10%
10-20%
20-30%
30-60%
60-100%
0-10%
10-20%
20-30%
30-60%
60-100%

Entries
1188
0
286
0
0
999
605
286
88

774
287
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4D efficiency corrected lifetime dist.

« Analytic fits with 1 exponential slope for B + resolution function set to data
- other settings are same as HIN-12-014, HIN-12-001

« Tail shape is recovered up to 1 mm region, but there is a drop on ~1.5 mm

- Mainly contributed by y>0 side Prompt 22411.1 + 2032.23

Non-prompt 9383.06 + 928.94
Bfraction 0.295 + 0.0129
Resolution 1135.17 + 16.33

[TTTT I TTTT I TTTT I TTTT I TTTT | TTTT I TTTT I TTrTT I TTTT] _ TTTT I TTrTT I TTTT I TTTT I TTTT I TTTT I TTTT I IIIIIIII —_ :I TTT I TTTT I TTTT I TTTT I TTrTT I TTrTT I TTTT I TTTT I TTT \:
. . E 5 = . . = E - . . -
10000 CMS Preliminary 1 €'%F CMS Preliminary € [ CMS Preliminary
- PbPb 5 < 276 TeVN.qu,I si7e4 +2824 Ny £ PbPb |5, =2.76TeV 15 el PbPb s, =2.76 TeV N
L NN = &- c=37+14 MeWr,t‘ 9 - Lm - 150 l-lbq ly| < 2.4 h 9 E Lm =150 l-lbq | < 2.4 3
8000[- L= 150 pb > o ~10°F 65<p <30GeVley  — [ 6.5<p, <30 GeV/c ]
Yl <24 #% total fit i % B » Cent.JE]—mU% 3 _,2 B Cent. 0-100% h
I 6.5<p._<30GeVic £ bkgd + non-promp = B ,'. |‘, 0<§ YA <§ ] 5 10° 3 0< N"HW"PHP‘ < % E
[ Cent 0T100“V = = background 8 8 i e sideband data 8 F
6000 e ° - 3 | . — r
Y M’J’w’q"ﬂpl - ,z_t ] 10 E ! -“ background i N o data
- ] . ] 10°E — total fit —=
i L : E - - prompt 3
4000 i s ‘*‘ - son- F:'om t
2 # o
I 10° § ‘t = B - - background
[ g ¥ E 10% E
2000 C T " ] &
1 0 ? '*T “‘ E 1 0 __ —
L1 I L1 I L1 I L1l I E ! . E é E
86 27 28 29 3 31 32 33 3.4 3! - . - s .
1E ' 3 1 v =
= e b o Ll D = & e BN
= 7 & 4F . ldof=55.0151 4 @ F 22idof = 116.95/53 1
o 3 E r . 4= =
21 _é 2 :_ = 2 :_ LY 4 ~
0 E 0 E-o uoonoouuo-uoi 0 ;— ‘.'t.!.". . —
-1 E of E 2F O 3
'2 —z r _47 L] .
-3 —i -4 ] B =
26 27 28 29 3 31 32 33 34 3! 15 1 05 0 05 1 15 2 25 3 15 1 05 0 05 1 15 2 25 3

m,,, (GeV/c?) Ly (M) Ly (mm) 14



Lifetime dist. On y>0 and y<0

LAREE AL RN L LR LN AN RN L Minus

:""I""I""|""|'"‘I""I""I""I"": E E""I""I""I""|""I""I""I""I""E ’é‘ r
I CMS Preliminary 1 € [ CMS Preliminary 1 € [ CMS Preliminar i
5000 PbPb IS = 276 TeVNJ/W:mmussoE 7 | PbPb |s,,=2.76TeV 1 51°F PbPb SNN=2'¥6 Tev = Prompt 11406.5 + 3.97e+08
r NN = £ c=38+078285MbV, S 1otk | _ . 24<y<-0 = 5 F - : - - ]
ok, Loct5ont o TV S0t L= 150u0” B ] S f Lemtoow B ] Non-prompt 4694.68 + 1.64e+08
? i @ . .0-100% ] L . _ :
F o o, £ [ A St gy oo 3 £ 10t ot §100% 3 Bfraction 0.292 + 0.0169
[ Go<py ™ ] Q .3l i sideband data_| o r 2 =
3000 Cent 2:100% peed 10 10° ot . packground § © | Resolution 1136.71 + 25.68
[ O<lo "Pnp\<§ C o ] 10% e data -
: A I ~own
2000 - 102 ;' ‘ﬁ * - L gun-p':ompl ] [
: AR oo ~mwere e B-fraction between 2
1000 ] B ﬁ ﬂ i i 1 o .
I 10E H “ E B _ d t
N R rapldity regions are
31 82 33 34 85 r H ] i ] ' 0
Gev/ic® -y E L . t bl (29 / d
(G0 R R PO R 74T PRI compatible 6 an
= e D SE odof=25.4750 & . F 2/dof = 810.18/53 3 '
B =l 30% with ~2%
e 2k £ oue et ., 3 10F E 0o WI -~ o error
E A F Tt E R
2 "o 2E ’ 3 205 E
-3F ) -3 3 .30k . E
2R 27 2R 29 K] -18 1 N5 0N ns 1 18 2 25 3 15 1 05 0 0.5 1 15 2 2.5 3
RRRLRARA AR RAARY AR RAR) RARANRARRN RN € FTTTTTTITT T (= SRR AN SRR EARAN LA REAA) EERRRRRRR
s000l CMS Preliminary b € r gkI;/IPSb Preliminary Tev E | CMS Preliminary ]
r Ny, 15904 + 1197] [ sw=276Te ~ 10°  PbP =2.76 TeV E
- PbPb sy =276 TeVgJ;W37i14MeV/c: 2 104 | :150@ 0<y<24 - 8 E Lb_ ?50@ §<y<24 E
a000f. L= 150 b o caa 1 < E 65<p <30Gevcy = [ w7 K 65<p_ <30 GeVic |
[ O<y<24 J g::r::i:nnn-pmmp‘_ % L *" Ocin:i;‘l[/]";—“‘goo/\°<5 b g 104? Cent. (/;100% 3
N 6'5<pw<32 Gevie == background | 3 10%k :"‘. o sideband 3ata__ 2 E O<k ™ Wrl< 3
3000f- Oent0:100% ] O E o ! -- background ] © |
[ 0<l Wepl<p F p 3 10% o data _
- B E - total fit E
2000F 102 L gvr;:lr-"p'::ompl
r E 102 - = background -
1000 - :
L 10 i
F o E 10 E
| | | | | rC E
86 27 28 29 3 31 32 33 34 35 r i
my (GeV/c?) 1= = ; A -
— 4B SR WV ATV AT IR & I
— =] > E
= r e Aassasaneanas. & 3 T x2dof = 77.57/51
D 3 2/dof = 32.3/36 E E
7. Sl e Plus
5'.- . e, o % . ; e e .,o'.." . RE
R R T TR Prompt 11043.4 + 882.373
2 ) 3 et T, Non-prompt 4860.38 + 477.013
26 57 P8 29 B 82 83 84 8s I o B E- VR Y- B NI S SNV N IR T Bfraction 0.306 + 0.0194

m,, (GeV/c?) Ly (mm) Ly (mm) Resolution 1110.56 + 21.90
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