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— Caltech results and analysis strategy
— Neutral energy smearing algorithm
— Patch validation

— Results on Bwd EMC veto impact
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Motivations and analysis strategy

— September production ntuple: neutral energy smearing not applied

— @ Caltech: analysis of September sample to evaluate the impact of Bwd

EMC used as veto device
— without smearing, results can be too optimistic

— Need to re-compute impact of Bwd EMC veto including resolution effects:
- make a new production for the BBbar sample is too time consuming

— apply smearing off-line
- validate smearing algorithm on signal and single particle MCs

apply off line smearing on both BBbar and signal samples from September

production
repeat the analysis and compare S/sqrt(B+B) w and w/o Eextra_bwd veto
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— BaBar EMC energy resolution:

FastSim energy smearing algorithm (1)

O(E)/E =2.35%/EN(1/4) + 1.35%

— Energy resolution parameterization in FastSim:
gaussian component: o(E)/E = fa/E/\(ep) + fb

+ exponential tail: T= cexp/E/\(pexp) + dexp

— parameter values :

par

fa

0.0102 0.0102 0.14

€p

brr bwd
0.0 0.03
0.264 0.5

cexp

0.0165 0.0165 0.0

pexp

dexp

0.0284 0.0284 0.0

0.050 0.0
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FastSim energy smearing algorithm (I1)

— Experimental effects accounted in FastSim:

- global EMC calibration: apply scaling factor to recover part of the cluster
not contained

- background cluster effects: once the “physics” cluster has been
reconstructed, switch on random crystals around the cluster

- energy smearing due to finite resolution

v

smearing parameter:

OE = gaussRnd (0,0(E)) — expRnd(z(E))
gaussRnd/expRnd = random numbers generated according to
gaussian/exponential distribution (function of resolution params)

— smeared energy: E_ . =FE;* (1+0F)
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FastSim energy smearing algorithm (ll1)

— September production:
- global EMC calibration ON
- background cluster effects ON

_|(

- energy smearing due to finite resolution OFF

_meBarrel | chift in 10 mass distribution
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Patch validation
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< Strategy

— Compare “production with smearing turned on” and “production with
smearing turned off + off-line smearing”

IN
(=
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— samples: BO—=K*%vv signal, single-n® beam, single-y beam MCs

— Legenda in the following plots:

1) Production without energy smearing + patch
with smearing applied after reconstruction
(algorithm we want to validate)

old prod, off-line sandaring

old prod. mo off-line smoaring . . .
2) Production without energy smearing

3) Production with energy smearing
} mew rod. onling smearnng

— 1) is obtained starting from 2) and applying the smearing algorithm,

it aims to reproduce 3)
[ — black histo and blue + should match ]
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BO—K*9vv signal MC: sample and selection
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sample:
- ~3M events from September production (V0.2.5 FastSim release, smearing
OFF)
- ~10M events with V0.2.6 FastSim release (smearing ON)

—

— generate BO—=K*%vv vs B%bar— hadronic modes

reconstruct with PacHadRecoilUser package (FastSim package for
hadronic Breco analysis)

— selection

- examine all reconstructed v (irrespective of their origin, i.e. y from any decay
product of both Breco and Bsig)

- thruth matching: reco photons associated to one photon in the MC list

| T0
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=2

e BO—K*Ovv signal MC : y energy (1)

— Eive = Eroey In bins of E ., truth-matching required
| AE,, E [0.0470089 , 0.0557712] GeV | hemc17
Y Entries 1214
= Mean -0.00245
N RMS 0.00947
0.7— Underflow 0
E Overflow 0
0.6 Integral 1
0.5 i
- AE,, E [0.259705, 0.308113] GeV hemc27
0.4 s : Entries 2040
- 0.4 Mean -0.006316
0.3 1» - RMS 0.03017
e f 0351 Underflow 0.001965
- i = Overflow 0
0.2 - Integral 1
- 0.3
0.1 -
o 0.25 = @ prod. oftline smearky 9
N [P T (e g | 5. | O T 7
'%.2 ’0.1 5 '0.1 ‘0.05 D 0.05 0.2 i oid prod. no offline smearing

1
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BO—K*%v signal MC : y energy (ll)

o o o hemcé
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BO—K*%v signal MC : y angle

O inbinsof E

true = VYreco trues

0 truth-matching required

— NO ANGULAR SMEARING APPLIED: red and black matches
(same sample)

|A6,, E [0.5,1.] GeV _hemc77
Entries 29931
E Mean 0.007841
- o RMS 0.1322
— large tails due to reco B Overlon 0007596
107 - o Integral 1
gamma not correctly S o
matched (probably 102

associated to
bremmstrahlung —y 10°

produced after y—ete-

Y
Q
-

conversion),

: .. 08 -06 04 -02 0 02 04 06 08 1
improvements in single 16 (rac)

'
= [TTTTIT

particle tests with more stringent matching requirements (slide 16)
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BO—K*9vv signal MC : =t mass

list-level cuts and fit constraints not reproduced applying

smearing after reconstruction, see slide 18 for single nt® beam results

m_, Brr hemc0
- : Entries 16612
[ Mean 0.135
- N RMS 0.008294
0.025[— " Underflow 0
. Overflow 0
- oid prod, off-line smearing Integral 1
0.02— ‘
0.01 5 t_ -+ naw prod, on-line smnarlng ﬂ\m
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B il [ H
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o Single ¥ : sample and selection
— sample:
- 500K events with V0.2.6 FastSim release and smearing OFF
- 500K events with NOMINAL VO0.2.6 FastSim release (smearing ON)

— 7tV list
- vs from CalorNeutral list,
- yy invariant mass cut: [0.090,0.165] GeV
- Pmin set 0.05 GeV, Pmax set 4.0 GeV
- CosThetamin set -1, CosThetamax set 1

— selection

- 1 reco i

- thruth matching: n° reco daughters associated to 2" and 3™ particle in
the MC list (to cut reco y matched with bremmstrahlung y produced after
y—>ete” conversion)
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S, Single ©t® : y energy

— E E.oco In bins of E, ., truth-matching required

true ~ “reco true’
| AE, E[1.01934, 1.20934] GeV hemc35
Entries 29814
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= Integral 1
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Mean 0.1372
RMS 0.006778

both ys in the forward homel s

Underflow 0.01203
Overflow 0.0005229

oid prod, ofline saearing

‘01; ~0.16 —— i 1
2
m.,!ﬂ (GeV/c ) old prod, no off-line smearing
0.03[ iy
AT
N i L L
_ A
0.02}- tﬂf !{{
0.01}— i WP IR
= ‘ Yl L& 1
I 7 e Y [l "
8.1 0.11 0.12 013 014 0.15 0.16

m, (GeV/c?)
|

elisa manoni

infn perugia I'®




4

z )

SuperB workshop, EMC session April 04, 2011

SO

}-

(]
=

(=

o]
-
-

Single vy : sample and selection

— sample:
- 500K events with V0.2.6 FastSim release and smearing OFF
- 500K events with NOMINAL V0.2.6 FastSim release (smearing ON)

— v list
- CalorNeutral list
- Pmin set 0.05 GeV , Pmax set 4.0 GeV
- FULL ANGULAR COVERAGE : CosThetamin set -1, CosThetamax set 1
- BWD REGIONS: CosThetamin set -1, CosThetamax set -0.9
CosThetamin set -0.9615, CosThetamax set -0.8815

— selection

- 1 reco photon

- thruth matching: reco photon associated to 1% particle in the MC list (to
cut reco y matched with bremmstrahlung y produced after y—ete
conversion)
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& Single y — full angular coverage : y energy (1)

— E E.oco In bins of E, ., truth-matching required

true = “reco true’
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Entries 2252
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& Single v — full angular coverage : y energy (ll)
s 410822

— E..., in different EMC regions
; Undertow 0
W W Overflow 0
1 — LT Integral 1
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— E E.oco In bins of E, ., truth-matching required

Single y — BWD angular coverage :

y energy (I)

true = “reco true’
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Angular coverages:

- CosTheta [-1,-0.9] (BLACK)
_ CosTheta [-0.9615,-0.8815] (RED) —— «.
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& Single y — BWD angular coverage : y energy (ll)
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truth-matching required
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Physics results
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& Eextra distributions, before Bsig selection
— B*—=K**(Ka)vv
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— Bt—=K**(Ka')vv

| Eexras barrel+forward, signal |
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Eextra distributions, before Bsig selection
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barrel+fwd

[ Eexrar Darrel+forward, signal |

10° S

signal o H

10¢

103: - S
e =
102 = ]
BB 10 |
cocktail gty
1t - j T
l - ‘ B 7‘ B‘E 9((;eV)

bwd

Eextra! backward, signal I

10° =+

10

- 1

& Eextra distributions, before Bsig selection

— BO9—=K*O(Ksw)vv

- without smearing
+ with smearing

I

a1

0 0.5

E,,irar backward, BBbar |

L1l I
AT
1 1.5 2

Ll
25 3 3.5 4

104

1037‘.LL

102

10} iy

A Kbl

L e L
2 25 3 3.5 4 ‘

elisa manoni

infn perugia 1%/



SuperB workshop, EMC session April 04, 2011

& Eextra BWD distributions, after Bsig selection

— B*—=K**(Ka)vv . _
bwd Eextra bwd w smearing - Eextra bwd w/o smearing
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— Bt—=K**(KaY)vv
bwd
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Eextra BWD distributions, after Bsig selection
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Result (1)

T— Eextra_bwd < 50 GeV, E ;. .= 30 MeV

— Changes wrt to Preliminary results shown in
http://agenda.infn.it/getFile.py/access?contribld=2 &resld=0&materialld=slides&confld=3464
- fixed bug in Bwd-Barrel angular coverage
- fixed bug in extra-photon finding algorithm (some of the Breco modes
where not incorporated in the study)
- remove cut on Eextra_barrel+fwd (uncorrelated to Eextra_bwd) to increase
the statistics

— Figure of Merit
- Significance =5/sqrt(S+B)
- ASignificance/Significance = (Sig_bwd-Sig_nobwd)/Sig_nobwd
- in the limit S<<B:
ASignificance/Significance = (e_sig/sqrt(e_bb)) - 1
being ¢_sig (e_bb) the marginal efficiency of the Eextra_bwd cut in signal

(BBbar) MC sample
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Result (1)

SMEARING OFF

SMEARING ON

B - K*%yp B - K*%i
Sample Nsel | NselBwd £ Sample Nsel | NselBwd £
"B K*yp | 786 778 | (99.98+£0.36)% | BY — K*Oup 786 778 | (99.98 £ 0.36)%
BY had cocktail | 181 143 | (79.0 % 3.0)% B? had cocktail | 181 | 146 | (80.7+2.9)%

ASign/Sign | (114 +£1.9% ASign/Sign | (10.2 +1.8)%
' B*‘—>K**(K57r+)1/l7 B" - K*"(Kgnt)vp
Sample Nl | Noel,Bwd 3 Sample Nsel | NeelBwd £
BT > K'wp | 233 232 | (99.57+£043)% | B —» K*tup | 233 232 | (99.57 £ 0.43)%
B" had cocktail | 136 114 | (83.8+3.2)% B* had cocktail | 136 | 114 | (83.8+3.2)%
ASign/Sign | (8.7+1.9)% ASign/Sign | (8.7+£1.9%
Bt — K*'(K*n%)wi BY - K**(K*n%vw
' Sample | Nset | Nsel,Bwd £ Sample | Neat | NyelBwa £
BY —» K*'wp | 227 222 | (97.8+1.0)% Bt > K*twp | 227 221 | (97.4+1.1)%
_B* had cocktail | 75 65| (86.7+£3.9)% B* had cocktail | 75 | 65 | (86.7+3.9)%
ASign/Sign | (5.0+2.4)% ASign/Sign | (4.6 +£2.49)%
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o) Conclusion

— Algorithm to apply off-line neutral energy smearing in place

— algorithm validated on gamma and =t° single particle beams and signal
MC

— Negligible effect of smearing on physics result:
5-10% gain in significance with Eextra,bwd veto
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Significance-flow in Kx

| A Significance / Significance |

| Marginal efficiency, signal |
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Results with Eextra brrfwd cut

SMEARING ON,

Ebrrfwd c

ertra

ut

BY —

K*p

Sample N

AT
N sel, Bwd

=

B - K®vv | 735
B had cocktail 91

727
7

(98.91 £ 0.38)% |
(82.4 + 4.0)%

ASign/Sign | (8.9+2.4)%

Bt = K" (Kqn*)uw
Sample Nga | Nee,Bwd €
Bt - K*tvp | 191 190 | (99.48 +0.52)% |
B™ had cocktail .76 66 = (86.8 £3.9)%
ASign/Sign (6.7 +2.3)%

BT = K (K 1%
Sample | Ngat | Nyl Bwd £
BY — K*tvp 214 208 | (97.2+1.1)%
B* had cocktail | 40 33| (82.5+6.0)%
ASign/Sign | (7.0 £ 3.7%
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