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From Sept. to Nov. production: to do list
% PacHadRecoilUser package in FastSim V0.1.2,

INFN
C . :
| used both 1n Sept and Nov production

* To do list for the Nov. production:

bugs to be fixed:

- bad assignment of kaon lund for kaon coming from B

- crash related to Dirc code, due to track with very small momentum
(1.e. p=2.26e-212) passed to the DIRC reconstruction
— ROLF fixed this, THANKS!

filter to speed up the reconstruction

clean up the code, to disable unused modules and make 1t more user-friendly

add B, modes

implement code for validation

documentation
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Lund assignment bug
™

L/I no reconstructing events with B - DOK + Ks/11(0)
- BR(B - DK )/BR(B = D1 = 0.1

* from efficiency studies: the B — D(*)K + Ks/T(0) modes should be in the

reconstructed sample but the TTlund 1s assigned to K (1.e. B —» DK falls m the
B - DTt category)

* kaon list used: TableBasedKaonLHTightSelection(_TOF)

- same list used for kaons 1n the signal side, lund correctly assigned

- the wrong lund assignement for K from Breco should happen when merging K
and Ttlists mn one of the Breco reconstruction steps

couldn’t fix it before the Nov. production, mvestigation ongoing
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Filters (I)

I

M Dave asked to add a filter to speed up Had Breco reconstruction

* Some ideas:

- cuts on mvariant masses (as done 1 PacT'woBodyUser and PacS2bUser): the
masses one can cut on are mD and mES — most of the reconstruction done at
this point

- generator level filter to retain only events in which there 1s at least
one generated B - D - according to BaBar Breco code expert, may induce bais

- avery loose filter on track and cluster multiplicity (some modes have up to 10
tracks and up to 6 neutrals) —» according to BaBar Breco code expert, may
induce bais
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Filters (IT)

N * Final choice: limit the number of reconstructed Breco channels according to

I their purity

- Breco mode classification:

neat : purity > 80%
clean : 509% < purity < 80%
dirty : 8%<purity<50%

- Sept production: neat+clean+dirty modes reconstructed;

efhiciency per mode:
B+B- generic | BOBObar generic
neat 3.24 x 104 1.50x10*
clean | 1.12x102 6.59x103
dirty 6.08x102 3.53x102

- 1 some BaBar analysis (1.e. B - TV) only the cleanest Breco modes are used;
same will be probably done with the high SuperB statistics

— for the November production, reconstruct only neat+clean modes

elisa manoni




FastSim meeting December 3, 2009

Bsig channels in Nov. production (I)

¥ For the Sept. production only Bsig — K*VV reconstruction implemented

I
* For the Nov. prod., added
- Kvv, K (Tmvv
- TV, with T—evv, pvv, TV, p(Ta)v, a,(PTHV

Output of the production: one ntuple containing the info on all the Bsig
modes reconstructed in the recoil of a Had Breco

More than one Upsilon per event:
- Y1 - Brecol Bsiglw
- Y2 Brecol Bsig?| © select best Breco according to smallest AE
- Y35 [Breco2 Bsigl|
- Y45 Brecod Bsigl
- Y55 Brecod Bsig2

“1f more than one Bsig 1s associated to the best Breco,
select the one corresponding to the searched
Bsig channel

\—
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2 November production

¥ Generic MC samples produced by Dave using PacProduction package
L/|/ - machie background included: turn on 50X beamstrahlung (nominal 400X)

with neutrons enabled

* Samples:
- three detector configurations: DG_BaBar, DG_1, DG_4
- background MC samples
- signal MC samples:

BJF - K+VV,B+ - K*Jrvv, Detector Geomet Generator N requested Analysis Requestor | Status [N produced
* DG_1 BOBObar_generic [S0x10% All Dave Complete||53.1 x10%6
BO - K OVV; IDG_1 IEHEI-_generic ISD}HD"E IAII IDave ICnmpIete I49.4>{1D"E
106 generated events for [DG_1 |ccbar 50x10%  [DstDOToKspipi, HadRecoil [Rof, Elisa |[Complete [49.9x10%
DG [uds [100x106  [HadRecai [Etisa |Complete [49.9:10%
each sample, fOI‘ each DG [DG_1 B+E-_tau DX [1x10’6 BtoTauMu Chih-heiang|Complate||1:10°%
DG 4 BOBObar_generic [S0x104% Al Dave Complete|[48.3x10% A
[pG_4 [B+B-_generic  [sox10ve  [fau [Dave [complete [48.7x104
[DG_s |ecbar E0x10%  [HadRecail [Etisa [Complete [49.6x104
|[pG_4 |uds [100x10%6  [HadRecai [Etisa [complete [49.3x10
O 3 BTE-_tau_0 TRIOG S e TR ASang | omplee e
DG_BaBar BOBObar_generic [50x104% HadRecail Elisa Complete||50x 106 h
[DG_BiaBar [B+B-_generic  [50x10%6  |[HadRecoil [Etisa |[complete [50x1076
(DG _BaBar lcchar 50106 [DstD0ToKspipi, HadRecoil[Rolf, Elisa [Complete 50106
[0G_BiaBar [B+B-_tau_Dx  [1x10%  |[BtoTauhu [chin-hsiang [Complate [1:10%
| |
I
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Fast Sitm DG_BaBar vs BaBar Full Sum (I)

/1*

Ll SuperB FastSim:
L/|/ - B+B-, BOBObar, ccbar MC samples

- BaBar beams and detector geometry

*  BaBar FullSim, Run3:
- B+B-: 49766000 gen. events
- BOBObar : 50556000 gen. events
- ccbar : 83974000 gen. events

* Differences in reconstructed Breco modes

- BaBar FullSim: additive modes wrt FastSim, 1.e. B - J/U X, new D modes as
seeds —» cut on B and D mode to reject most of them

- BaBar FullSim: neat+clean+dirty sample — cut on purity

* Selection applied:

- at least one reconstructed Breco; if #Breco > 1, best candidate « | AL |[min
- -0.09<AE<0.05 GeV
- 5.270<m<5.288 GeV/c?
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Fast Stim DG BaBar vs BaBar Full Sim (II)

INQ

L/|/ charged BOBObar BpBm cchar
Breco FullSim | FastSim | FullSim | FastSim | FullSim | FastSim
= 1 Breco 0.0037 0.0054 | 0.0100 | 0.0115 0.0088 | 0.0079
deltakl cut 0.0028 | 0.0043 |[0.0081 |0.0093 |[0.0063 |0.0057
mkES cut 0.0004 FOO00Y 0.0034 FOO0US2 0.0008 [FOR000Y
€l EFull 1.66 0.95 0.94
neutral BOBObar BpBm cchar
Breco FullSim | FastSim | FullSim | FastSim | FullSim | FastSim
= 1 Breco 0.0083 [ 0.0133 | 0.0031 | 0.0057 0.0038 [ 0.0054
deltak cut 0.0070 10.0116 | 0.0025 |{0.0048 | 0.0029 |0.0043
mkES cut 0.0020 [FOIO028 0.0003 FEOOO6 0.0003 .
EenEan 1.40 1.92 1.57
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Fast Stim DG BaBar vs BaBar Full Sim (I11)

o * my and AE before the selection
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Pending and new to do list items

£ : .
) Nnew 1Ssuces:

INFN g = :
L - some rootuple variables not filled properly: 1.e. Ry, Ks block
|
- presence of cloned Y candidates — multiple Breco candidates with same myg,
AL, decayMode,.. appended to the Breco lists: problem when merging lists?
o SigB reconstructed
C . - . - 3 )
2 Y candidate: TagB mtos mode
Same BreCO’ i e e e e e e e e e e e e e i e e e e ol e e e e ol e e e e
different Bsig
® ® LI ;W 11z01 * 0.0004120 [*
— OK w w w ] N i® 11003 * Q.0109066 |F
_ 3 1
13 Y candidate: o 15101 * -0

15101 =+
15101 =+
15101 =+
I R O S W D
15103 +* 0.0711
NI L0711
L0711
0711
0711
L0711
L0711
* 0.0711

2 sets of candidates

- 5 cands with

mpg =5.279 GeV,

same Bsig

- 8 cands with

my¢ =5.280 GeV,

same Bsig

— they should be just 2
Breco cands!
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Pending and new to do list items

X : .
) Nnew 1Ssuces:

% - some rootuple variables not filled properly: 1.e. Ry, Ks block

I : : : :
- presence of cloned Y candidates — multiple Breco candidates with same myg,

AL, decayMode,.. appended to the Breco lists: problem when merging lists?

pending 1ssue:
- wrong lund for kaon coming from breco

- 1mmprove Bsig reconstruction (1.e. implement best tau candidate selection at
reconstruction level)

- still some clean up to do

- 1mplement code for validation

- write documentation for FastSim wiki user manual

: : |
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Conclusion
)
L'/N:N * Hadronic Breco code in quite good shape
*

implemented Bsig - K vV, TV reconstruction (+ Bsig - K*vv)

background and signal MC samples produced @ the Nov. Production
ntuples analyzed for DG and physics studies

*still some work to do to fix bugs, improve the code, add validation tools and

documentation

: : |
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#*)
INFN
L/I,

Back-up shdes

: : |
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