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We're trying to pull a signal
out of a HUGE background !!!
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The 0->1 shift

70000 F

* Derive a TRF from the untagged data

higtos 1
nines

* Apply back to the untagged data soono | 1-tag sample

- Youdon't g'el)t back the single-tagged inv. mass

spectrum __——Background from TRF

. q o . o g o 40007 |
e There is a shift in inv. mass, coming from correlations :
between the jet kinematics and b-tagging rates within —
events :

20000 | -~ bb MC (pT>40 GeV)

- difference between b- / light- jet energy scale? ,« 7.-bb MC

AELLI :
- difference between bbbar / light-qgbar cross-section .

VS. inv. mass? ot -
- 277 my, (GeV)
o The shift is not the result of Z->bb, to first order
J Measure this shift, and call it the “0->1 shift”
l 1-tag sample
|

e The effect of Z->bb is accounted for, and we call it the
“corrected 0->1 shift” —

Diff (data-background)
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- (details on later slide...)
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The 1->2 inv. mass difference

* Derive a TRF from the single-tagged data

: histos_2
1 = “Entres 12276
s Apply back to the single-tagged data : S 1A
1 M-—' RMS 46.36
- You don't get back the double-tagged inv. mass [ Underflow 0
spectrum !!! [ Overflow 4
a0 -
e There is a shift in inv. mass, coming from correlations [
between the jet kinematics and b-tagging rates within .
events wr
- This shift is assumed to be the result of the same 200l
effects which caused the 0->1 shift [ H’*-:..

o After removing the 0->1 shift, there is also evidence of a

remaining peak, assumed to be from Z->bb "y (GeV)
. The effect of Z->bb is accounted for, and we call it the
“corrected diff”
- (details on next slide...)
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Correcting for Z->bb in O

* An initial measurement of the Z->bb peak is made

* The fraction of Z->bb in the untagged and single-tagged
samples is estimated from the fraction measure

‘ in the double- - i 1148
tagged sample, using Z->bb MC N Ungeriow 0
. Crearflow L3282

- The MC is only used for estimating the b-taggin
rates! It is not used for measuring the shape of the
signal at all!!!

* This Z->bb fraction is then removed from each event used to
derive the TRFs in the untagged and single-tagged samples

- Each event is weighted when deriving a TRF by 1-f,

, 1 - tag samples

histos 2
Enries -120127

LR M an 5944

0.04

T

1/

1

where “f” is the fraction of Z->bb events in that - [V S [

sample for that inv. mass bin my, (GeV)
* Since the corrections are made to the TRFs, they correct the
0->1 shift and also the expected background in the double-
tagged Sl 250 |- Zindf  15.18/13
* The correction affects slightly the observed size and shape of 200 | Constant 184.3+52.8
the excess in the double-tagged sample - Mean 79.32+3.03

—P Sigma  8.807 + 3.494

- Therefore, this new excess is then used to re-derive
the correction, which changes slightly the size and :
shape of the expected excess again, so this new 100 -
excess is used to derive the correction... -

- After 3 iterations, the size and shape of the excess is
stable

-100 |,

Diff

Z->bb MC
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Signal Observed vs. Expectation

What do we expect from Z->bb in the SM ?

250 |- 121 naf 15.18 /13
Selection efficiency is: 732/244250 = 0.3% [ Constant 184.3+52.8

200 a Mean 79.32 + 3.03
Sigma  8.807 +3.494

Expected events is: 0.3% * 1180 *300 = 1061 .
5 —

* However, this does not account for trigger efficiency 100 . Diff

- We are not selecting by trigger, so are using a giant E Z->bb MC
OR of terms

- Main term is muon+jet triggers, like
MU JT20 L2MO: MUW scint + CJT(1,3)

e MUW scint term is 82% efficient per loose
offline muon, averaged over phi (large

: : -100 |
degredation at bottom hole), as determined T e T T —T
from J/Psi in p14 muon certification note my, (GeV)
 L2/L3 terms are >95% efficient after offline _
LaTSuEy 810+-230 events observed
- gbnf_lztg}%ger efficiency is estimated to be: Analyeis Cut T———
) Passing Cut, pre-v13
* So, we finally get: 1061 *0.80 = 850 events — YT
O SeeChlon P 2 0l
At least one PV 242063
4500 [ FV ntrk ==4 DD
12mu ¥ PV z in +35 cm 208153
4000 - Entries 11893 = v 2 103201
8 Mean 0.9742 xactly 2 jots 20
3500 .
s RNS g0dgas L2§\/IU . Both jets’ pr==20 GeV TTOED
; Underflow 1]
000 97% efficient =T =
2500 3 # Double b-tag GRS
2000 d * Loose muon match ( pr=4 GeV) Tak
1500 —
e 2 Andy Haas
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Cross-checks

* A variety of checks on the signal peak have been

performed i histos_2
_ ] 250 [ Entries 7044336
- Removing the muon-JES corrections g I\Rﬂ:ﬂasn 551;1;
i 200 |
* peak gets wider E g::fﬂrg\?vw o.o417g
. : 150 :_ Xz [ ndf 5.693/9
* shifts down in mass . Constant  180.5+ 30.7
» MC does not shift much because it is not 100 | gean 68.61+2.23
selected for offline muons (to increase : 9 12.01:2.28
statistics) 50 -
- We've tested for the influence of W->cs in the ik <¥| N . e B
untagged and single-tagged samples Y |T % T %T &‘f (#&Y‘#T P T R AN o
- We've reversed the dphi cut (to <2.9) =0F % %)
: 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
e peak mostly goes away, consistent with MC 50 100 150 200 250 © 33;1
my, (e
150 __ histos 2
r Entries 9287618
Mean 100.7
[ RMS 58.19
100 Underflow 0
Overflow 0.9575
%2 I ndf 6.911/9
[ Constant 97.09 + 38.06
50T Mean 85.78 + 2.24
:%) %} %) Sigma 5.79+3.19
ok | J‘. Lo ¢¢.¢¢<3Wm OQ Q0.9
T e
50 [ ‘%
: 1 | 1 1 1

1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |
50 100 150 200 250 300
my, (GeV)
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Cross-checks

We've just selected either central (|eta|<1) or
forward (|eta|>1) jet events

histos_2

. 150 - Entries 3460347
* results are consistent with MC i Mean 1066
b 8 r nderflow
- We've widened the dphi cut to >2.5 100 | 3;;:;?'..., 15;.21,15
. . L éonstﬂnt 01.35+32.38
* (gives an even nicer result . % Mean 77.75+ 2.62
50 N Sigma 6.064 + 2.000
e consistent with MC . % %
o vl <L | &AA L¢ ﬂj> AL,
C %T| | '%| ||%) MRS Y?q) e Qwvowc-v
50 -
-100 %}
1 I 1 1 1 | 1 1 I | 1 I 1 1 1 1 |
- 50 100 150 200 250 300
300 F histos 2 My, (GeV)
- Entries 1.346015e+07
250 F Mean 103.6
r RMS 4917
200 F Underflow 0 Fistos 2
- Overflow 2.562 I Entries 2008428
150 - x2 | ndf 9.75/9 60 |- Mean 120.1
. Constant 226.3 + 42.2 I 5r:erﬂ°w 55-53
100 [ Mean 81.02 + 2.23 ol ! 1349
r Sigma 10.73 £ 2.09 L ¥2 [ ndf 5.651/9
50 F Constant 34.8 +10.3
a0l Mean 66.93 + 5.61
0 s M T Jf i;'#‘ﬁ'{} oo mm‘%"‘“ Sl I % e 13.38 =440
5o ‘T H% % o Lot | L] % 4 Tqﬁ bt
: e T (H i ﬁ %‘W Bt o
-100 F e %)
: 1 | 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | L . | ) ) ) ) | ) ) ) ) | ) ) ) ) | . ) ) . | ) ) ) ) |
50 100 150 200 250 300 50 100 150 200 250 300
m,, (GeV) m, (GeV)
Andy Haas
COLUMEIA | INIVERSITY  Z->bb EB Meeting Slide 7

I[N THE CITY OF NEW YORK

July 13, 2006




