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What is the b-tagging?
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Why are we using B-tag? . .-
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A large sized Z° —bb signal can in principle be used as a tool to:
P measure specific energy scale of b-quark jets:

—> Reduction of uncertainty in b-JES helps all precision measurement of top
quark mass

P improve b-jet energy resolution

—> develop and test algorithm to improve b-jet energy resolution: important
for low mass Higgs searches.

Analysis objective: extract a signal, measure data/MC b-JES

The applicability of the extracted scale will be subject of additional studies




We use an unbinned likelihood procedure to measure the number of signal events
and the b-JES scale factor in our data.

L(SF) = cshape(SF) X ‘C("a+nb)’ with

N
sPs(mi; SF i
Lshape(SF) = I I naPalm n -I)-:bnbpb(m )) and
=1

e_("3+"b)(ns+nb)N
L(’ns'i"nb) = N!

n, and n,: numbers of signal and background events,

P (m,,SF) and P, (m,): signal and background p.d.f’s.

We minimise —In(L) to find best SF hypothesis. Statistical error is given by the
difference between this SF and the SF at—In(L . ) + 0.5.
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Signal PDF

1000
Dijet invariant mass shape is obtained Signal PDF
from MC (pythia, Z—bb + MB -
600 —
events). -
) _ 400/ —
We construct one single signal PDF i
which has b-jet energy scale factor e
(SF) as a parameter: Ps(mj;,SF). - T
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N o o E_ ;,‘zn,?ldi 7626770
Parameterization of data-driven 2500~ ou _ i
- p1 .19 + 0.
— p2 9.036 + 0.2851
BG model .
1500 ;_ :6 62911603
BG model is constructed from 1000F e AR
data and then parameterized. 500 Background PDF
oE L Ty |
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+0.012 -0.006 | +1391 -301

0.0105 445
0.0050 36
0.0027 177

0.0020

Sideband fit choice

BG template shape (*)

BG correction method (*)

Fit of original mass templates
with signal PDF (*)

Stat. of original template (*)

(*) pseudo-exp, assuming signal fraction of 2%, b-JES: 0.96, 0.97 and 0.98

(*) pseudo-exp, assuming signal fraction of 2%, b-JES: 0.974

-



These uncertainties are related to the choice made in the MC generation and

they are not to be included in our b-JES factor measurement.

Their effect is interesting to be

measured though.

Monte-Carlo PDF’s

Source b-JES factor | N signal events
Monte-Carlo ISR 0.0040 263
Monte-Carlo FSR 0.0116 111

+0.0052 -0.0054 +617 -574

Source

b-JES syst. Niig syst.

CTEQ
MRST

MRST

6Mx +0.0039 -0.0041 | +358 -277

72/CTEQ5L
72/MRST75

+0.0034 -414
-0.0034 +286

Total

+0.0052 -0.0054 | +617 -574




We measured data/MC b-jet energy scale factor using Z—bb reconstructed signal

Preliminary measurement gives:

Niig

017

b-JES = 0.974 + 0. 011(stat ¥ 0 014 (yst)=0.974" 018
— 5674 + 448(stat.). 970

(syst.) =5674_775 events

+0.020
+1540

CDF Run Il Preliminary L=584 pb'1

"o 120007 o s W T
8 : [:j Best background f\ E 400; ----- 14 I S S S S
ﬁ 1°°0°_quch ‘ 3300; -\\ .............................
g- B j i 2005 #I.. - § ...-........:.....- S
0 R : 100 ; N T S .
£ ool | L N rw
& N ' A0 bbb b
6000 —_ ’2005 B H e
I~ 0 20 40 &0 80 1&1201;01&1;0”
B GeVic®
4000 |—
2000
0 B | { e S04 TRN AT RN 5 s [ W R I
0 20 60 80 100 120 140 160 180 200

M, (L5) (GeV/c")

Nexp = 4630 £ 727 events.

Reasonable agreement.

Goodness of fit:
v}/NDF = 104/75



Redo the analysis with jet cone size 0.4
B The previous result were obtained using cone size 0.7.
B Many analyses (top, higgs, etc.) are using cone size 0.4.

B To apply Z->bbbar result to other analyses, we need b-jet energy scale with
cone size 0.4.

All the tools are ready. We just need remake/recalculate:
B Ntuples
B MC Templates
»BG Modeling
B Acceptance Study

B Systematics
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FIZVTILEALBEHFENDHGUIE=S (csimon)&.

webJ 5% H -history plot# BN TE R Z1TS

CSLE=Z (A hA—LIL—LIZTERIZERS)

X -4 CSL Status Page ||E“g
Status at Process Loggers CPU usage RMem. usage NET in NET out
Receiver 11/20@12:25:22 OK {10 ) OK {10 ) 0.9% 21.2% 7&. 85 MB/fs 85.62 MB/fs
SpareRec 11/20@12:25:21 OK (1) OK (4 ) 0.0% 14.2% 0000 ————— ——— e
Status at Process Stager Disk 1 Disk 2 CPU usage Mem. usage NET in NET out
Logger 22 11/20@12:25:21 OK (2 ) OK | 2.5%+0.01 | 0.0% 0.13% 20.1% 2.67 MBjs| | ooooo
Logger 23 11/20@12:25:21 OK {2 ) O ‘ 2.6%+0.04 I7 2% 0. 1% &.8% 10.42 MBfs =~ —————
Logger 24 11/20@12:25:32 OK (2 ) OK | 4.2% f7o% 0.2% 6.7% 12.23 MBfs  —————
Logger 25 11/30@12:25:22 OK (2 OK | s.ax% | 1.0% 0.2% 6.3% 11.86 MBfs| = nooo
Logger 26 11/30@12:25:32 OK { 2 ) OF P28 2%+0.0a [ 7.2% 0.1% 11.2% 10.95 MBfs  —————
Logger 27 11/20@12:25:32 OK (2 ) OK | 1.5%+0.05 | 0.1% 0.2% 5.6% 12.03 MB/s| S =
Logger 28 11/20@12:25:22 OK (2 Ok Pis zx ER= 0.2% 22.5% 11.6 MB/;s|
Logger 29 11/20@12:25:322 OK {2 ) O ‘ 1.6%+0.05 ‘ 0.0% 0.1% 6.5% 11.29 MBfs =~ —————
SprLog 21 11720@&12:25:21 NOT LOG. OK | 0.0% | 0.0% 0.13% . - ¥ o
[ all messages | errors | warnings |
Message queues
cdf_dag
: MEB sent to clients: 250567 129
11/30411:38 Recevers ending error 18
Receiver Total events in streams: 274611
Logger Streams/ Partitions Events to consumers: S50391
Files in look area: (o]
Consumer o 1 10
T
Look Area Receiver Logger Distribut Consend




History Plots on the Web
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Number of Jet Scale Factor Estimation

Naoki Kimura
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