Time-dependent charge
asymmetry in D°—hh (A)

P. Marino'3, -b |t-
M. J. Morello'3, G. Punzi?3 -P |~F-

1SNS, 2University of Pisa, 3INFN-Pisa 13 Ottobre 2015



Introduction
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Belle 2012 | H

-0.030 + 0.200 = 0.080 %

BaBar 2012 ® 0.088 + 0.255 + 0.058 %

LHCb measurements: LHCh 2013 KK .
4+ soft-pion tagged, from decays D* — D? mi5 (1/fb)

LHCDb 2013 nte ° 0.033 +0.106 = 0.014 %

4 muon tagged, from semi-leptonic B — D%uX decays (3/fb)

-0.120 = 0.120 %

GHCb 2015 KK+mrt }—0—{ -0.125 = 0.073 %)
Expect statistical error 0.036% for K~ K™
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On hadrOHIC AF Of: O . 062% for T T World average | H | | | | 0.059 = 0.040 %
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Binned method

4+ Binned method:
+ Divide the sample into bins of lifetime;

+ in each bin of lifetime: measure the number of signal events performing a simultaneous
likelihood fit of Am between D and D° where A, is a shared parameter

+ measure A;.w in bins of D? proper decay time, fitting Am simultaneously for D? and DY,
+ extract A, from a linear fit of A aw(t).

+ Acceptance functions cancel out in the ratio.

Time-independent term:

N(DY:t;) — N(D ;t;) 7 production, detector, etc..
Avaw (t) = : —0 - = Ao/ —|Ar— Only an offset.

‘ Time-dependent term
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Stripping

Quantity Requirements  Units
pr () > 800 MeV/c
p () >5 GeV/c
TR : Track fit x%/ndf () <3 -
e Strlpplng 21 (21 1 ) Impact parameter x? () >9 -
Alog L,k () <0 -
pr (K) > 800 MeV/c
p (K > 5 GeV/c
CHARMTOBESWUM. DST, o it 2 /ndf (K 2 VI
D2thr0mptDSt2DXXLlne Impact parameter x? (K) >9 -
(xx = RS, KK, PiPi) Alog Ly (K) >5 :
pr (DY) > 2 GeV/c
p (D) > 5 GeV/c
Decay vertex x? distance from PV > 40 -
size Cosine of D° pointing angle (a.k.a. DIRA) > 0.9999 -
year/Mag #files |# events (TB) Distance of closest approach of D° daughters (a.k.a. DOCA) < 0.07 mm
2012/Up 7624 993 109 736 |22 pr of at least one of D° daughters > 1.5 GeV/c
Fit vertex x?(D°)/ndf <10 -
2011/Down  |4911 (92663911 |8 Fit vertex x2(D") /ndf <100 -
2011/Up 3989 (62595702  |5.4 m(hh'T,) — m(hh') < 160 MeV/c?
Track fit x%/ndf () <5 :

4+ StrippingD2hhPromptDst2D2RSLine
4+ StrippingD2hhPromptDst2D2KKLine
4+ StrippingD2hhPromptDst2D2PiPiline
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http://lhcb-release-area.web.cern.ch/LHCb-release-area/DOC/stripping/config/stripping21/charmtobeswum/strippingd2hhpromptdst2d2rsline.html
http://lhcb-release-area.web.cern.ch/LHCb-release-area/DOC/stripping/config/stripping21/charmtobeswum/strippingd2hhpromptdst2d2kkline.html
http://lhcb-release-area.web.cern.ch/LHCb-release-area/DOC/stripping/config/stripping21/charmtobeswum/strippingd2hhpromptdst2d2pipiline.html

Trigger and Oftline selection

Candidates have to be TOS on: No LO requirement

6 + Hlt1TrackAl1L0
+ HLlt2CharmHadD@2HH_D@2xx || Hlt2CharmHadD@2HH_D@2xxWideMass | |
Hlt2CharmHadD@2xx || Hlt2CharmHadD@2xxWideMass

Base Selection

Quantity Requirements Units
Q Alog L,k (K) > 5 -
Alog Lk () < =5 :
Ry <4 mm number of events after S+T+0O
Ryy = \/(DVw — PV,)2 4+ (DV, — PV,)? Sample # events K [106]
2011 Up 15.9
2011 Down 23.2
2012 Up 416.1
2012 Down 47.8
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Cross checks on D° = Kt (pseudo-A )

4+ Time-depend asymmetry in the D’— K is expected much smaller than that in D°—hh decays
x10° .

v 22001 —
4+ To speed up this first exploratory stage of the analysis we £ 200 Entries 13502426407
. . . . . .. c} Mean 146
count signal events without performing a likelihood fitin = " Std Dev 2
bins of proper decay time: 1400 )
1200 D’ — Km (2011Up)

1000
+ backgrounds reduced tightening requirements on 800
600
masses and IPy2. 200
200
. x10° n :
A. Random pion background 3 DO T 't' s TTTE L e b 3soseor
= romp ° . = 10°F Mean 146 —
B. Secondary background " 3000l p\ﬁ) . 18 U E Std Dev 2 3
C. combinatorial background - S | 10°F DY > Kzt (2011Up) =
:_ ° °secondary_: : .
A abs[ deltaM -145. 45]<1 MeVic2! b ;reomponent g /
B IP%2(D°% <9 ~ | : \- -
abs[ m(Km) - mp®] < 3*8 MeV/c? 210 -5 0 5 i 140 145 150 155
et 25 Ore e et s ] log(IP?) Am [MeV/c?]
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pseudo-Ar results

Sg 0.01F ' ae 3157/27  2/maf 1225/27 4 :*:é 0.01F w/nat so1s/27  g/ndf 2596/27
s ~ cte ~0.02348 £ 0.0006566 cte —-0.01418 £0.0005445 ] <§ E cte ~0.02158 +0.0003909 cte —0.01288 +0.0003835 E
< 0 [ slope  —0.001714 +0.0002854 _ slope  2.425e-05+0.0002378 ] 0 — slope  —0.0007814 £0.0001701 — slope  4.019¢—05 +0.0001668 -
- —+4-2011 MagUp - i 5
—0.01 [ —+- 2011 MagDown — —0.01 F } =
- ¥ . S . . _ \ S ]
e ﬂmﬁ*‘l H,,.,,'#ﬁ#“."&"}{}#&ﬂ """"""""""""""""" ——— - e wﬂwwﬂﬂ* """" g _
N | - C i
—0.02 | — _ P _
.. % i 0.021 % e .
s ) ] #ﬂ# i - ¢¢¢‘¢"-~--‘-9: ... W * -
-0.03 - ﬁ . *‘% ....... — 003 e —
: TR + _______ - i D s K7t —+-2012 MagUp |
004 T T ; 0.04 - ~+- 2012 MagDown ]
- 1 1 1 1 | 1 1 [ 1 | IR T — V. 1 1 1 1 | 1 1 1 1 | 1 1
0 5 10 0 5 10
t/T t/T

sample Ar[107°]  x*/ndf

4+ Current experimental sensitivity not sufficient to

2011 Up 1.71 £ 029 32/27
2011 Down —0.024+0.24 12/27
2012 Up 0.78 £0.17  50/27
2012 Down —0.04 +0.17  26/27

measure a significant pseudo-Ar for the D0—Kmt
different from zero. Any observed slope is a clear
indication of a dangerous detector induced effects.

4.60 from zero » average 0.46 = 0.10
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Time-dependent asymmetry vs. momentum-dependent charge asymmetry

4+ Observed significant slope different from zero;

*+ removing regions with large asymmetries reduces the effect.

4+ Data seem to tell us that charge asymmetry is correlated to the the proper decay time. How

is it possible?

Momentum- “Correlation”
Due to: dependent charge momentum - proper
4 detector asym metry
4+ selection \ \_/
# run condition  \fomentum and decay-time <
4+ etc.... of a particle are independent.
% time-dependent
TTEe» asymmetry

4+ A time-dependent effect may be generated by a detector charge asymmetry if:
* momentum and proper decay time are correlated.

* charge asymmetry is momentum dependent.

decay time
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First ingredient: p(DO)—c:t(DO) correlation

pS :
3.0F "
- .V V [
4 “Short-lived” (long) D% have a harder(looser) momentum - :
distribution. Jof 5 10°
4 Correlation holds even removing edge effects. 15} 10
1.0
[ 10
0.5k
0.0:11111111.I....I....I.... ?
0 50 100 150 0200 250
S 008 % 0 U 4005 ! ! ! b p(D°%) [MeV/c]
< ’O"O‘.‘,A_ —o— 50 < p(D°) <75 GeV/c - 38?9& —o— 1.3<th<2 .
0.07 ok o —— p(D°) <50 GeV/c 0.04 o % —— th<1.3 ]
0.06 o .. —e— p(D°) > 75 GeV/c . ‘::‘ —e— 2<t/h <20 ]
N ' . . ]
0.05 ° 0.03 1 A ‘:;‘ ] “Correlation”
0.04 - b - momentum - proper
0.03F + 0.2~ s E decay time
i — OA -
0026 0.01F ]
0.01F . - .
0 NI . o
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t/T
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Second ingredient: charge-asymmetries

4+ Charge asymmetries are present;

4 large variations as function of px.

Entries

x10°

220
200
180
160
140
120
100

Entries

p, () [MeVic]

Momentum-
dependent charge
asymmetry

220
200
180
160
140
120
100

p (m,) [MeV/c]
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Proving the conjecture

L X0 . i
300F T o — ,
=R S . 1 #* Conjecture: a momentum-dependent charge asymmetry
S o e o’ s - .
= 250F Real ot M w3 generates a time-dependent charge asymmetry through the
- distributions & o ] , ,
200} distributiong L E detector-induced p-ct correlation:
. s 3 .
150 F e ® = SR e : .y
E 2011Down 4 % ; + By reweighting the py-distribution of positively and
C ® ECTLLLLLELT IO Z . . .y .
100F h %Q% negatively charged soft pions it is possible to create an
OF | - E artificial slope in the 2011 Down sample.
0 » ) " "7 -
9300 L5 :- 7(3.:” ndf l l12.4l l 27 e l ndf l .'3(».(3-1 '2" _5
%103 . £ 0.01F ct¢  -0.01419£0.0005445  cte  —0.006892 +0.0005908
_8 300 ' < T slope  2.72¢-05+0.0002379  slope 0.001361 +0.000258 ]
g pfake 0.005 - + real"(11Down) =
= = distribution o 'fake (11Down) -
*F 2011Down =T T T T T :
150 N 5 —0.005F .. Dl B
0ok ; ~0.01F ' e
» & atpeNiest | ) OOt U AR .
S0f ] . 0,015 [ TR ] =
......... il _ hy | | :l
0 b 0.02 - L
t/t
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pseudo-A. as function of p(D")

4+ The kinematics of the soft pions (or DO meson) strongly affects pseudo-Ar extraction. In
particular momentum seems to play a key role.

pseudo-Ar results as function of p(D?)

Ap[10_3]
sample/[GeV /c] p(D°%) <50 50 < p(D%) < 100 p(D%) > 100
2011 Up 1.56 +0.47 0.99 = 0.39 3.67 = 0.91
2011 Down —0.44 4+ 0.39 0.31 == 0.33 1.52 +0.76
2012 Up 0.35 & 0.27 0.19+£0.24 —-2.1240.56
2012 Down —0.08 £ 0.27 0.598 == 0.23 3.74 £ 0.55

const. = 0.44 4+ 0.2
Ly)ﬁ(ﬁz‘/ﬁndf =90/11

---constfit ¢ 1lup 4 11ldw ¢ 12up #% 12dw

const. =0.44 £0.29 x* /ndf=89.7/11

p(D") <50GeV/c 50 <p(D”)<100GeV/c p(D")>100GeV/c

4+ All values should be compatible with each other, and should be also compatible with zero.

4+ Large variation observed in same entries of the table:

* 2012Up: binl vs. bin3—4.40; 2012Down: binl vs. bin3—~7c;

%% P. Marino

SNS & INFN-Pi
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Symmetrisation

+ kinematics of positively charged pions is re-weighted to the kinematics of negatively charged pions:
“* pxis flipped to —px.

4+ symmetrisation performed in the 2D space: C and 6x

g B]

C = —— 0, = arctan <@>
VD2 + p? P

— 08F — 0.8 . 24000
> 3 2 0k 3822000
O TE o E 35120000
= 0.6F = 0.6F s~ 3/ 18000
& 05F & 0.5F 2011Up 4 16099
= : = o 1 {14000
= 04F = 04 3 {12000
: : 3 {10000

0.3 0.3F 1 {8000

0.2F 0.2 % 36000

: = 14000

0.1 : 0.1 - I8 2000

0 C ) ] 1 0 [ 1 ] 1 L 1 ] 1 1 1 ] 1 3 0
-0.2 -0.2 0 0.2
0,(T,)
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Symmetrisation ||

% 20089 5 200 FE—————
o 220 - 2 - C/0, symmetrised
E 200 180 £ 180F &
= - e - @
H 180 160 A 160F .t
160 140} C/6, symmetris 140 E s @
. 120F 4 120F ¢
100 ? 100 @
100 - @ = @
80 80F ® 80F @
60 60F ¢ 60F 3
40 40F s 40F 3
20 20 | 20
() s 0 s e T T . T T N S
-1000 0 -100
p, (T, [MeV/c] p () [MeV/c] p () [MeV/c]
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pseudo-Ar-results after symmetrisation

—~0.008F

~ — T T T T T T T _-

30008 -/ ndf 18.22/27 ¥/ ndf 13.76 /27 =

= - .

<ﬂ80'006 — cle 0.001743 +£0.000658 cte 0.0003857 £ 0.0005456 —

[ slope  —0.0008543 +0.0002861 slope  —0.0001943 +0.0002383 -]

0.004 B

- + 11Up =

0.002 | +~ 11Down

0} e 3114 T 27— .

0.00 E T | T, -~

= ” ¥ —

—0.004 |- [ =

—0.006 | C/o, sym. | T =

_ L — =

_0.008 |-= 1 1 1 1 | 1 1 1 1 | ..l.". =—h
0 5 10

t/T

4+ The discrepancy from zero reduces (average
from 4.60 to 2.70);

4+ Araw(t) fits well to a straight line (? is better).

4 Still discrepancies remain, in particular on
2011 MagUp sample (2.90)

= - x;f adf  2394/27 v / ndf 28.1/27 E
§0'006 [~ cte —9.358¢-05+0.0003918 cte 0.0008252 +0.0003841
<0.004 F slope  6.115¢-05£0.0001704  slope 0000417 +0.0001671
: I +12Up |
0.002F | | + 12Down-
Py IR S 2 S— R
o002f UL T — e
—-0.004 :_ .................................. ,,_E
—0.006 | C/0, sym =
—_ N 1 1 | n
0.0080 s n

t/T

base sel. (ndf=27) base sel., C'/0 sym.

sample AF[10—3] X2 Ar[lo_?’] X2

2011 Up
2011 Down
2012 Up
2012 Down

1.71 £0.29
—0.024+:0.24
0.78 =0.17
—0.04 £0.17

32
12
50
26

0.85 = 0.29
0.19 £ 0.24
—0.06 =0.17
0.42 £0.17

18
14
23
28

average

0.46 = 0.10

0.26 = 0.10

LHCD

P. Marino
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Robustness of the method

4 Pseudo-Ar calculated as function of the D momentum, to check if some residual momentum
dependences is still there.

pseudo-Ar results with base sel. after the

pseudo-Ar results with base selection as L . .
symmetrisation as function of D

function of DY momentum

momentum
---constfit ¢ 1lup } 1ldw ¢ 12up % 12dw ---constfit ¢ 1lup } 1ldw ¢ 12up % 12dw
const. =0.44+0.29 x* /ndf=89.7/11 const. =0.25+0.19 x* /ndf=40.1/11

|const. = 0.44 £ O.Zj |const. =0.22 £ 0.21 l

x?/ndf = 90/11 V2 /ndf = 42/11
| | | |

p(D") <50GeV/c 50 <p(D’)<100GeV/c p(D")>100GeV/c p(D") <50GeV/c 50 <p(D’)<100GeV/c p(D")>100GeV/c
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Robustness of the method Il (fiducial cuts)

---constfit ¢ 1lup f§ 11dw ¢ 12up # 12dw

const. =0.17 £0.17 x* /ndf=19.4/11

~ 10000
p, () p, (7ts)

C(my)| [¢/GeV]

p(D") <50GeV/c 50 <p(D")<100GeV/c p(D°)>100GeV/c

—0.2 0 0.2 0.2 0 0.2
Ox(ns) ex(‘ms)

4+ y2/ndf of the fit to a constant moves from 90/11 (base selection) to 19/11 (base selection +

fiducial cuts + symmetrisation), corresponding to an improvement of 71/11 units.

% P. Marino SNS & INFN-Pj 13/10/15 17



Conclusion

+ A significant time-dependent asymmetry observed when a loose selection is required (4.60
from zero over all data samples).

4+ pseudo-Ar depends on the momentum requirements.
4+ A “plausible source or part of source” of this may be the combination of two effects:
“* a momentum-dependent charge asymmetry of the soft pion

< an artificial detector-induced correlation between the momentum and the proper decay
time of the D% meson.

4+ A combination of fiducial requirements plus “symmetrisation” of kinematic distributions of soft
pions seems to cancel out the artificial time dependence of the asymmetry.

“ QOver all data sample effect moves from 4.60 to 10 (where 10 = 1.5x10-9)

“* pseudo-Ar compatible to be a constant in different periods and different momentum bins
(x2/ndf moves from 90/11 — 19/11)

+ Ar(Kn) is now compatible with zero and flat in momentum bins and different periods.

gﬁ% P. Marino SNS & INFN-Pj 13/10/15
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Removal of soft pions acceptance-induced asymmetries

4+ It is well known there are kinematic regions of the soft pions with charge asymmetries up to 100%
level.*

4+ Large asymmetries induced by acceptance factors can be removed by excluding kinematic region
of the space.

o |p.(ms)| < 0.317(p,(7ms) — 2400);
o |p,(m,)/p.(ms)| < 0.02. ~ 60% of the events retained

(ms)

1000

P

500
crosshatched regions

are removed from the sample. °

-500 = ._.::j: e

-1000

At L 5 . — 1.0 A= 1 P i e
% LHCb-ANA-2011-059 & 000~ 10000 o) 500
LHCb-ANA-2012-011 2 s
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pseudo-A_ results in soft pion fiducial regions

7~~~ - ' ! ! ' ! ' ! ' ! ! ' 7~~~ — ' ' ' ' ' ' ' ' ' ' ' -
*:EO.OOS = 2/ ndf 18.17/27  x2/ndf 18.23 /27 %0.005 2/ ndf 3328/27 o2/ ndf 34.28/27 3
<ﬁ 0F ct ~0.02292 +0.0008386 — cte ~0.01128 + 0.0006961 <ﬁ 0F ct ~0.01817 £0.0005054 — cte ~0.01432 +0.0004948
20.005 E Slopc -0.001364£0.0003696  slope  ~0.0002798 + 0.0003083 20.005 E SloPe —0.0004426£0.000223  slope 885305 +0.0002183 3
C v C -
C_ v _ C_ —
—0.01 F 'vvﬂv :“v"';'-'-""-m! .......................... ' ................................................... 0.01 v LA T =
—-0.015 ;— S A ———tr —0.015 B J}':"‘va,z"m." ,,,,,,,,,,,,,,,,,,,, _;
= - le e -
—0.02F 4 . 0.02ETES R e 3
- . p -c- . . __________ —
—0.025 — #‘.:.‘;;'?":: )| + 11Down f.c. —0.025F —
003 T T T Foram ~0.03F ; :ggp f.c-f 3
............ - 0 Y own 1.C. 3
-0.035F D" —»Kn  E— -0.035F D' —>Kn =
_0.04 - 1 1 1 1 | 1 1 1 1 | : ...... _0.04 - 1 1 1 1 | 1 1 1 1 | :l

0 5 10 0 5 10
t/T t/T

4+ Discrepancy from zero of the average base sel. (ndf = 27) base sel.+f.c (ndf = 27)

reduce to 3.10 (before 4.60), with also;: _Sample Ar[107°]  x° Ar[107°] X

4 ZOllMagUp 37(7 (before 59(7) 2011 Up 1.71 4+ 0.29 32 1.36 &= 0.37 18
2011 Down | —0.02+£0.24 12 | 0.28 =0.31 18

+ 2012MagUp 20 (before 4.50) 2012 Up 0.7840.17 50 | 0.44 +0.22 33
+ MagDown samples remain 2012 Down | —0.04 £0.17 26 | 0.09 £ 0.22 34

compatible with zero (@10). average 0.46 & 0.10 0.40 = 0.13

e P. Marino SNS & INFN-P; 13/10/15



Comparison with Oxford analysis (binned A 1/tb)

{LHCb-ANA-2012-039 |

sample Ar [1079] Ar [107°] (oxford) | A(my-oxf)/o
2011 MagUp before TS 1.424+0.45 | 0.56 £+ 0.49 ! 1.7
2011 MagUp after TS 1.86 4+ 0.37 1.114+0.39 | 1.9
2011 MagDown before TS~ 0.39 & 0.40 1.04 £0.48 | —1.3
2011 MagDown atter TS —0.24 £ 0.30 0.49 = 0.31 | —2.3
average 0.68 & 0.18 0.76 & 0.19 —0.4
total 0.72 £ 0.18 4.2

—0.08+0.19

Average: weighted average.
Total: pseudo-Ar performed with the all samples in one shot.

ﬁfﬁg P. Marino SNS & INFN-Pj 13/10/15



Check of time-dependent asymmetries with selection from “DO0-Mixing analysis”

_E" I L | f\ L DL L DL L L ‘4
() ()
o 1:08-  LOTOS ~ o 1-08 L0TOS  Figure 6: Time-dependent yield ratio between D*~ and D** RS decays, separately
% 2011 data % S 2011data for LOTOS (left) and LOTOS (right), and for 2011 (red) and 2012 (blue) data. When
= 1061 2012 data h = 2012data copsidering the full dataset, the distribution of the ratio versus time is consistent with
8 L ay O being flat at ~ 62% C.L. with RMS about the average of 0.15%.
= 104: Wt ! 104 _
' 1t # ‘0' 4; \ . i ++ | + + +
o JT N : ‘++}Ii+o$4‘ .
1.02- 1.02 -
t/T %2 / ndf 26.51/27 | x2/ ndf 35.1/27 %2 / ndf 35.25/27 | %2/ ndf 34.24/27
. -E\ " | Prob 0.4904 | Prob 0.1364 -E\ " | Prob 0.1326 | Prob 0.1591
results for ratlo Slopes 91 08l | e 1.04 +0.001031 | cte 1.039 + 0.001537 91 08l | = 1.029 4 0.001047 | cte 1.03 +0.001615
Slope [10_3] Z ) slope-0.0001177 + 0.0004602 | slope 0.001387 + 0.0006879 Z ) slope -0.0003013 + 0.0004641 | slope 0.0001937 + 0.0007172
sample mixing cuts TOS mixing cuts TOS & | A 5T +2012
z 1.06 =1 12011 -
2011 1.38 +0.69 0.19+0.72 < T} <
2012 —0.12 £0.46 —0.30 £0.46 -
average 0.34 +0.38 —0.15+039 %[ L
13*1'4. __________________
: : 1.02 R : -
+ All numbers are compatible with . 1
zero within statistical uncertainty. : : :
1.00...I...I...I...I...I... 1.00...I...I...I...I...I...
0 2 4 6 8 10 12 0 2 4 6 8 10 12
i . t/t t/t
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pseudo-A_ results with mixing analysis selection

C ?/ndf 31.59/27  */ndf 31.53/27 4

0.01 [ cte —-0.02347 £0.0006567 cte —0.02251 £0.000852

+ We study the effects of the cuts of mixing analysis

selection one by one. = 4 my sel. (11Up)
—0.01F  —+ my sel. +all cuts listed (11Up) 7

N slope  —0.001717 +0.0002855 slope  —0.00079 +0.0003851 7]

4+ Discrepancy on 2011Up sample becomes ~ 2.10 with all

. - g —0.02F & ) .
the cuts listed, from a initial value of ~ 6.10. %W& ......... e :
_003 :_ “* +4+7 .......... l ...................................................................... -
5 o

Ar [10_ ] 0 5 10
sample mixing sel. all cuts listedbelow ~ —— | -0.79+0.39
2011 Up 077 + 037 p (D)>3.5 GeV/c e  -1.16+0.33
2011 Down 0.06 + 0.31 p.(pi.)>300 MeV/c —o— -1.12+0.35
2012 Up 0.14 4+ 0.23 base sel. + p(pi)>1.5 GeVic ~ -@— . -1.73+0.29
2012 Down —0.37+0.22 1, ProbNNGhost<0.5-e— - -1.70£0.29
average 0.02+0.13 PID_K>8 —o— 1,50 +0.30
lbase sel —o— -1.71£0.29
| | | ' | | |
-4 -3 -2 -1 0 1 2
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Symmetrise sample with mixing selection

onst. = 0.01 = 0.1 ---const fit ¢ 1lup 4 1ldw ¢{ 12up # 12dw
nst. =—0.00+0.17x* /ndf =17.8/11
|C x?/ndf =17/11 L o </ / |
Ar[107°] base sel. + mixing cuts &
sample/[GeV /c] p(D%) <50 50 < p(DY) < 100 p(D%) > 100 = 5l ] _
2011 Up 1.35 £+ 0.68 —0.23 +£0.49 2.124+1.10 { } l }
2011 Down —0.03 £ 0.56 0234041  0.9240.92 3 o R +__}__ EF SR -
2012 Up —0.19 +0.40 —0.32+0.30 —1.15+0.68 0 t ]
2012 Down —0.22 = 0.39 —0.03 +£0.29 1.13 + 0.66 < ol N
OHSt. — 001 :|: 01 p(D° ) <50GeV/c |50<p(D0)<100GeV/c| p(D° ) >100GeV/c
X2/ndf — 11/11 ---constfit ¢ 1lup } 11dw ¢} 12up % 12dw
Ar[107°] base sel. + mixing cuts, C'/6, sym. const. =0.0110.13 x* /ndf=112/11
sample/|GeV /c] p(D%) <50 50 < p(DY) < 100 p(D%) > 100 A .
2011 Up 0.90 £0.68  —0.16+049 1.22+1.10 5
2011 Down 0.15 £ 0.56 0.19 +£0.41 1.52 +£0.92 T 2= l N
2012 Up —0.59 £+ 0.40 —0.14 £0.30 —0.50 4+ 0.69 E } }
2012 Down 0.10 £ 0.39 —0.14 +£0.29 0.93 £ 0.67 S 0 -—} ----- F} - }"f'i --------- ] - -
4 }
+ Also with the D9-mixing selection the symmetrisation —2 N
WOI’kS properlys given an improvement in the Xz' p(D° ) <50GeV/c |5O<p(DO)<1OOGeV/c| p(D°) >100GeV /c
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