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Tevatron pp at Vs = 1.96 TeV
shutdown at end of September 2011
FINAL analyses based on FULL Run |l data sets

CDF Il: [ £dt=9.3fb? D@: [ dt=10.4fb?for b-physics
displaced vertex triggers (without calorimetry)
PID by dE/dx and TOF excellent u-id and coverage
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DO: Observation of a new B.°

DO Run 11 10.4 fb! {

- BK threshold + H}
5.774 GeV Hi #

S i g

IIJ]III]]II[[II|I[|I

L H4T

E

57 5.8 59 6 61 62 63 64 65 66
Mass(Bs n) - GeV
(threshold 5.645 GeV)

rc ¥ state

start by searching for strong decays of excited B,** - BSO '

nothing seen

{ lookatBlm*

- exotic=b,s, u, d

quite a few exotic
candidates are
recently reported
tetra-quarks or
penta-quarks

so worth looking!
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DO: Observation of a new BSO n * state

J—-l«+ |.<+
X>BIn?
B > I/ K
I ->pt AV
d-> K K " Ao ®
without b-b tagging, __~* "

can’t tell B9 from B 0

also could have X > B .*0
with B.*0 > B % + missing y
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DO0: Observation of a new Bso n ¥ state

Used full Run Il data set 2001-2011 of 10.4fb'1
Require a single muon or dimuon trigger.

Select BY — J/1¢ candidates:
o 2,92 < M(up) < 3.25 GeV
o pr(K) > 0.7TGeV; 1.012 < M(KK) < 1.03 GeV
o 5304 < M(J/YK"K~) <5424 GeV; L,,/0(L,,) >3
Add a track assumed to be a pion, consistent with coming from PV:
e pr(m) > 0.5 GeV, [P, <0.02cm, IP;p<0.12cm
e pr(B,m) > 10 GeV

e AR=/An?*+ A¢? < 0.3 (the “cone” cut)
= angle between B.Y and i *
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DO: Observation of a new BSO n * state

2000

N events / 20 Me'\_//c2

.__ DORun I, 104 ' o
- 5581+100 | 2 component background model.
w0t BO> I/ b __ “Genuine Background” is the B peak:
use Monte Carlo B peak + random t
s 71% of total background (histogram)
500? ............ 450 1
| | . . a00 £ DO Run Il 10.4 fb + +
A8 5 54 56 58 6 ~ 350
m(J/wv 0) [GeV/c?] [0 c
= 300
+ 2 o selection band ®© _
“Combinatorial Background” E 200 _
under the B_9 peak: ® 150 = .
un s P Z ok without AR cut
use data: sidebands + random rt -
29% of total background (points) - >0 - | | | | | | |
05.5| |5|.55H | IS.GI | |5|.65H | IS.TI | I5I.?él | I5.8I | I5I.8él | I5.9

m (B% m*) [GeV/c®]
bgr = 29% combinatorial + 71% genuine
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DO: Observation of a new B it * state

background model

DO Run II, 10.4 &'
no AR cut

Background model wio cone cut
Background model with cone cut
Fits to background function

for AR< 0.3

B B0 % % IUJ

Efficiency of M (Bs 1)
for AR< 0.3

5 BhEy 5

m (B m

PRI BTSRRI T A
6 565 57 575 58
%) [GeVic?]

n

A
h8s 59

Frgr(mpr) = (Cl + Oy --mﬁ 4+ Cy - mf} +Cy - mgj X erp (C,g + Cg - mp + Cr - -mﬁ]

Recent Tevatron Results on Heavy Flavors - Peter H. Garbincius - La Thuile - March 2016




DO Run II, 10.4 fb'

DO0: Observation of

+ A
a new Bso n - state 70 | ’ Il:-]lt \T:tll background shapa fixed
mmsmmews  Background
e 3GNGE

N events / 8 MeV/c?
o
[

add it to B,

- \ AR < 0.3 cut

30
20
10 | |
S-wave relativistic Breit Wigner P T W TP S S S
56 555 56 585 57 575 58 585 59
2
M3T(mp) m (BS %) [GeV/c?]

BW(mpg:) 5 Y 5=
(M} —mp.)? + M3T2(mps)  pnp) = Ty - (¢1/q0)

convolute BW with MC mass resolution o = 3.9 MeV

400 DORunll, 104 ft'

and multiply by Eff(Mg, ., AR cut) = from prior slide 350

) 2300
fixed bgd Shape © 250
£ 200

F = fﬂﬁ' . FSiQ(mEH:*lflerl} n fﬁgr X Fbg?‘ mE?r} g

(7]
z 100

¢  Full background model

Fit to background function

50

fitting function vary: f; g’ My, T, , fbgr Y5 5e e '5.ai'(' E;sn:'n'i')s;g' 5 '[éég\i'c; iﬁ_g

on FITTTITTTT
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90

DO: Observation of. .- PORUNIL 1041
o4 £ - DATA
a n ew B son - State E 70 E_ rH — ;z;:iél:ot::?1::cgr-aklrld shape fixed
ow B0 — wens Signal
2 sf + AR<0.3
3 40 _ +
Z o $TH
— Tyt
20 [ +
10 F _. ,_ +
Fit for AR < 0.3 cut: T T I ;5.9
M, = 5567.8 * 2.9 (stat) MeV " (Bs %) [GeVie']
I, =21.9*6.4 MeV & strong decay! Mass res is + 3.9 MeV r.m.s.
N, =133 £ 31 events X2 =32.4 for 46 DF

Local significance = sqrt(-2 & (L,/L,,,,)) = sqrt(43.56) = 6.6 ¢
Global significance using Gross & Vitells LEE=>6.10
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Systematic Uncertainties

DO: Observation of a new BSO n * state

TABLE [: Systematic uncertainties for the observed X (5568) state mass, natural width and number of events.

Source mass, l-'Ie‘\-"'_fcg width, MeV /¢? rate, %
Background shape
—> MC samples with soft or hard ij +0.2 : —0.6 +2.6 : —0.0 —> 482 ; -0.0
Sideband mass ranges +0.2 ; —-0.1 +0.7  —1.7 +1.6 ; —9.3
Sideband mass calculation method +0.1 ; —=0.0 +0.0 : —-04 +0.0 ; —1.3
—> MC to sideband events ratio +0.1 ; —0.1 +0.5 ; —-0.6 —_ +2.58 ; =31
Background function used +0.5 =05 +0.1 ; =0.0 +0.2 : -1.1
—> B" mass scale, MC and data +0.1 ; —0.1 +0.7 ; —-0.6 —_—> 434 ; -36
Signal shape
Detector resolution +0.1 ; —0.1 +1.5 ;=15 +21 ; —-1.7
Non-relativistic BW +0.0 ; —-1.1 +0.3 ; =0.0 +3.1 ; —-0.9
P-wave BW +0.0 ; —0.6 +3.1 ; —-0.0 +3.8 ; —0.0
Other
— Binning +0.6 ; —1.1 +2.3 ; —-0.0 —> +35 ;-33
Total +0.9 ; —-1.9 +5.0 ;=25 — +11.4 ; —11.2

applying + 11.3% systematic uncertainty to Yield of X(5568)

reduces significance to 5.1 o (incl. LEE & syst.)
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DO: Observation of
a new Bt * state

T[T ITTI I T

5.52-5.54 GeV
10f +4

| S 0 L n 1 3
] 51 52 53 54 55 586 57 &8

alternate method:

'h AN N X + | +
51 52 53 54 55 56 57 58

use all J/Y & with

4.8 < M(J/Y }) < 6 GeV
and later fit for B,°

5.58-5.60 GeV

rather than mass selection cut

This removes the 120

“combinatorial” background
component

=]
=

N (B2) / 20 MeV/c?
a =

fix M, and My
fit N, =118 + 22 events

[t
=

D/Run I, 10.4 '

AR<O0.3
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DO: Observation of a new BSO n * state

DO Run 11, 10.4 fb5'

> a5 F 10 < p,(B?) < 15 GeV
: Pr a cross-check

pr(B,0) 10-15 15-30 GeV

1.4, 4 Ny 586 675
AR +16.7 *21.8 events

:.‘IhlllIII.T“'I--I-JJIIIIIIIIII|I
%.5 5.55 56 5.65 5.7 5.75

of D) commniosw | My  5566.3 5568.9 MeV
> 35 — + 15 < p,(B.%) < 30 GeV +3.3 +4.4 MeV
5 r, 184 217 MeV
Sk £+7.0 +84 MeV
E 15 ;

12 el LT background shape varies,

oty L b L], but My and I'y do not!

m (B% m*) [GeV/c?]
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DO0: Observation of a new Bson * state

. + +
without AR cut doweseeB~>Bom*?
- DDRunI,10.4fb‘+ + + 4007 IIHIDOHRu;'lllllo.zlufbl'li_
100 [— 350 =
> - - + -
[1}] > - i E
5 o + Jﬁﬁﬁ JfHﬂ + + %H# 2 ™" No AR cut #%#i;
2 b + + + g >0 fix M(Bc) to PDG i
5 + } g 2000 fit o and yield: E
= 40 :_ e« DATA D 150% o =26 MeV i
- T e shape el 1007 as expected =
” - + Signa 505_ Yield=71+35 event.;
p 5;5 - 51;:; c.l;r | I:\I?lql | :.I - 5; | c. 596 6462 64 f.4 6566 6.7 68 6.9
GeVic” - m(Bspi) [Ge
M(B n?) el BC (3 P (G
+ M(B," it ™)
for no AR cut, 5.506 < M(B ) <5.700 GeV
fix: M, =5567.8 MeV as for AR< 0.3
fix: Ik =21.9MeV asforAR<0.3
fit: N, =106 * 25 events X2 = 18.4 for 23 DF
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DO0: Observation of a new Bson * state
cross-checks performed

Use left (right) sideband for the non-BY background
Use two versions of Pythia for the BY background
Compare sidebands with “undersignal”
Allow background shape parameters to be free
Extract the signal yvield without the cone cut
Use different BY mass ranges; modify the BY vertex cuts
Compare 7 and 7~ subsamples
Examine different detector regions (¢, 1)
Test BYK and BYp hypotheses
Study m(BY7*) on the full Run II data sample
Look for decay B** — Bntr
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DO: Observation of a new Bson * state

How many X(5568) particles are produced?

Ratio = o(X)*2 (X -> B, r)/o(Bs)

Since we have same B, decay mode,

o(X)*& (X > B, n)/o(B,) = N(X > B, ) 1
N(B,) eff(rr) ~ 34 %

TABLE II: The X T(5568) number of events, mass, and natural width, the number of reconstructed BY mesons, the reconstrue-
tion efficiency of the soft pion ¢(7¥), and the production ratio R (X ¥ (5568)/B0) for two pp(BY) ranges.

Parameter 10 < pr(BY) < 15 GeV /e 15 < pr(BY) < 30 GeV /e
N (X T {5568)) ER.6 £+ 16.7 G7.5 = 21.8
M (X *(5568)) 55663 = 3.3 55689 + 4.4
(X T({5568)) 18.4 + 7.0 21.7 + 8.4
N (BN 2463 + 63 1961 + 56
e(m=) (26.1 + 3.2)% (42.1 + 6.5)%
R (X *(5568) / BY) (9.1 £ 2.6 + L6)% (8.2 £ 2.7 + 1.6)%

average Ratio(10 < p,(B,) < 30 GeV) =
o(X)*& (X > B, n)/o(B) = (8.6 £ 1.9+ 1.4)%
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DO: Observation of an exotic B°n* b, s, u, d state

\
y tetraquark

BK molecule is disfavored for X(5568) since

di-quarks it would have ~ 206 MeV Binding Energy
[bdl [aq) < M, Bs (b s)
S|:'
\ _
[u s] [aaq] > M; 1+ (u d)

L. Maiani et al., “New Look at Scalar Mesons”,
Phys. Rev. Lett. 93, 212002 (2004)
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DO: Observation of L wE o a4
: 3 E O
a new Bt * state i -
summary PSRN
4 different flavors=b, s, u,d ./

X(5568 )i S5 Bso nt with JP =0t Ss em (B) TN [GW]
M, = 5567.8 + 2.9 (stat) fg'g (syst) MeV
I, =21.9+6.4 MeV
with significance of 5.1 o incl. LEE & systematics
o(X)*& (X > B, n)/o(B.0) = (8.6 + 1.9 + 1.4)%
> 8-9% of all B.? are from X(5568)*

or X(5615)°-> B *'n* with JF=1*
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CDF: Bci production cross section in pp collisions
at sqrt(s) = 1.96 TeV

Uniqueness: BC"'(T) c¢) is most massive meson with two un-like quarks
it is only accessible at hadron colliders

Measure ratio 2 = o(BC"') ?(BC"' > J/Y u* v) for same kinematics
o(BY)&(B* > J/Y K')  and same topology

Candidates per 5 MeV/c?

J/Y + charged track (assumed K*) B.' > J/Y u* v candidates
o 300F
% 14,338 £ 125 > 1370 £ 37 in
20001 AR © .
L BT K 8 200, 4-6 GeV window
P 5 use sidebands to
1000 ¢+ fixed 3.83% 8 100 validate bkgd.
' "‘-.. B+ N .I/CIJ n_+ é = Signal Region
4 ¥ c
515 525 = 535 545 S 5 Lﬁ
Mass(J/yK") [GeWcz] Mass(J/yu*) [GeVie ]

understand Bc backgrounds!
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CDF: Bci production cross section in p;_o collisions

o [
> SO0 + . Data
S ek Misid. Muon
o F + B Misid. Jy | b yx
N ooF bb Backg. < | P?3mX
© - B Other modes ~——— B> 3uX
@ - B Monte Carlo
Qis0k  ffm s c
O F s
S 100 e M
2 r T+

u - |
-c% 50:— n_ #i N
O O:_LEI_I PR S TN N T M N T N M A H 1 1 I 1 'milﬂzi "

3 4 5 6 7 8 9 10

Mass(Jiyu®) (GeV/c)
#B." > J/Ppu"v=739.5+453events (630.5 bkgd events)

combined stat. & syst. uncertainties

Recent Tevatron Results on Heavy Flavors - Peter H. Garbincius - La Thuile - March 2016 19



CDF: Bci production cross section in pp collisions
at sqrt(s) = 1.96 TeV

N, /eff 1
Bc /effpc = 0.211 * 0.012 (stat)

Ng+/effg+ effyy, +0.021/-0.020 (syst)

==

for p4(B,") >6 GeV/cand |y| < 0.6

N(B_.) = 739.5 % 45.3 events
N(B*) = 14,338 + 125 events

eff(B,* - J/Y u* v) = (0.175 + 0.001) % incl. trigger for 3"

eff(B* > J/Y K*) =(0.688 + 0.002) % incl. trigger for K
eff(for 3" u) = 0.962 *+ 0.007 (stat) + 0.021 (syst)
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CDF: Bci production cross section in pp collisions
at sqrt(s) = 1.96 TeV

continuing the calculation:

PDG > 2Z(B* > J/Y K*) = (1.027 £ 0.031) x 1073

CDF > o(B*, p;>6, |y|<1)=(2.78 £0.24) ub
assuming 2 (lyl<1)=2(|y|< 0.6)

o(B.5, p;>6, |yl<1)&(B, > J/P u*v) =

0.602 + 0.034 (syst) +0.060/-0.063 (syst) £ 0.055 (other) nb

combining o(B_.*) & (B," = J/{ p* v) = 0.60 + 0.09 nb

use theory range & (B." > J/Y u*v)= 1.15-2.37%
-> o(B., p;>6, |yl<1)~25+4t052+8nb
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DO: Observation of a new Bson * state

Invitation to:
CDF, LHCb, CMS, ATLAS
Go find those tetraquarks!

Thank you!

Deter
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DO: Observation of a new BSO n * state

Back-up Materials

E. Gross & O. Vitells, “Trial factors of look elsewhere effect in high energy physics”,
Eur. Phys. J. C70, 525 (2010).
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DO0: Observation of _  [DZRunll, 10.4 CHP
+ i
a new Bt * state 2,00k — Full Fit
- , 13}
from other DO analyses £,.f A o
y Emu:}r’w | -—RBW, J=1
E sl J/ Y 1S T I N T o SRR T
S0 0=y 1.0d 108
2 | | \ I‘f' 25,35 Z MIK'K (GeV)
O 105 3 (a) D@, 104m"
: g i Lx -
10°F e I e i
" Hone run period 8" f“
102 ~ 10% of - F o
' DO Run II '
...|¢.up.....| : ,|'
10 10° -155 -a.-o.as 0 005 01 015 o.z as 0.3
""IMl (GEV) A (M A®) [em)
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nts / 8 MeV
n [ ] b |

N eve

DO0: Observation of a new Bson * state

x2 = 32.4 for 46 DF X% = 18.4 for 23 DF

DO Run I, 10.4 fis’ N DO Run I, 10.4 &' +

no AR cut +

——m—. Signal

vents / 8 MeV

N t
! !
_+_
R
—
+
—

e Signal

||||||||||||||||||||||||||||||||||||||||||||||
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90

DO: Observation of
a new B2t * state

DO Run I, 10.4 fb'
30

DATA

Fit with background shape fixed
== Background

s Signal

70

60

50

AR<0.3

40

N events / 8 MeV/c?®

30

20

10

n |'..-I...II-- 1 1 1 1 1 L TTTI T 1 1 1 1 ), Il Il J, } L J, J Il 1. ) ! Il ] X, J.
55 5.55 5.6 5.65 57 575 5.8 585 59

m (B% mt) [GeV/c?]

If this state is a direct decay X > B0 + L
then JP=0" counterpart of a,(980) replace ss by bs

If this really were X > Bso* n®  with Bso* -> Bso with missing 48.7 MeV y
then My =5567.8 +48.7 (£ 2.2) MeV -> 5616.5 MeV

and IP=1% counterpart of Zb+é Y(nS) t* replace bb by bs

smearing due to missing y gives a * 0.85 MeV r.m.s. contribution to M,
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DO: Observation of a new Bson * state
fix My and Iy, allow N, and bkgd shape to float

90 =
~ 1 ¥ [ ndf 31.58 /41
80 DO Runll, 10.4 fb Prob 0 8548
N u p0 0.1215+0.0384
-.(:?_ - p1 -5.344e-06 + 5.948e-05
70 =
D= \ p2 1.153+0.270
% 50 E- T p3 5427 +1.537
- p4 2244 +6.63
00 5o - 05 12.65+ 0.32
; ~ p6 -21.88+1.58
—— :_ | p7 9.102+3.419
GCJ 40 - E g p8 1385+ 304
o 30 r‘ T | _
Z = ‘ T +
20 :_ J' + + 3 e
-/ *
10 +

| | | 11 1 | | | | | | | L1 1 1 | | || 1 I L1 1 1 I L1 1 1 I 1 || |
%5 555 56 565 57 575 58 585 59
m (Bs ) [GeV/c?]
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Events

DO: Observation of a new Bson * state

Kolmogorov-Smirnov Probability of Compatibility of Shapes of

MC = “real” bkgd model (histo) vs. background data (points)
for m(B; rr) above the peak

KS Prob. = 0.999

ED%
20g

40F
30F
20F

10F

DORun Il 10.4fb™!
J( AR<03cut -

m(Bspi) [GeV]

Events

KS Prob. = 0.0034

,,,,,,,,,,,,, A
12{1;— + + .
1001 + + + +
i) ﬁ %
60~ DO Run il 10.4 fb ]
s0F no AR cut .
2{13— -
56565 57 675 58 58 59
m(Bspi) [GeV]
28
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DO: Observation of a new Bson * state
Bdon * where Bd" > J/Y K%and K'°-> K

300 —no peak at same Q value DO Run II. 10.4 b’

- range ﬂ as B n?

w250 ’H’* H+ B,(5721)"

i:i 150 f— + +++++++H+++++++

c |3 S S

6" F ; N s

Z o + B,(5721)* > B, On* Tty
L | | '—* Bq Y (mlssmg)

%% 555 56 565 57 575 58 58 59

m (B ¥)-m (BY) + 5.3667  [GeV/c?]
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- +
DO: Observation of a new BSO n - state
Toy MC, 250000 events

-t ¥2 | ndf 26.47 / 19
10 - Prob 0.1176
P2 2.486+ 0.019

10°

f=Nevx (1*(1) + p2x x*(2)

N events
3,

I IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| I TTIgll

10_1 11 1 1 | 11 1 | | 11 1 | I | I T | I 11 1 I | I | I L1 1 1 I L1 1 1
0 5 10 15 20 25 30 35 40

-2 In(Ls / L)
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Red = MC

Blue = Data

DO: Observation of a new B it * state

+ e

—1 EEW
*’r
*M(Bs )

5 8 & & B 3
g & &8 B

:‘haﬂﬁtﬂﬂa‘ﬂﬁﬁ

+
H 4 Hiy

e Clzta
— AT

T
h:k“ p(r)

mmiata
—AC

iy o

mmClata
—hAC

X2 of it
vertex

EL]
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DO: Observation of a new Bt * state

excited B,(5775) => B_ it + missing it
1.0
< 0.9

LT}
a 0.8

3 body phase space

Transverse p decay

Unpolarized p decay

2 04 - - -DO peak at 5568 MeV
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Relaitve # decays
all normalized to same area

DO: Observation of a new B * state

B, - Bs0 it unobserved n°

via p* or 3 Body Phase Space

14000 ,\
12000
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6000 177 / Y‘\
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4000 |—, " / \\\\
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Qs " Es 56

6.2

transverse ~ (sin0)"2

- = =3 Body Phase Space

observed peak at 5.568
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CDF: Bci production cross section in pp collisions
at sqrt(s) = 1.96 TeV

Backup slides
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CDF: Bci production cross section in pp collisions
at sqrt(s) = 1.96 TeV

Uniqueness: BC+(b c) is most massive meson with two un-like quarks
it is only accessible at hadron colliders

Measure ratio 2 = o(BC+) ‘z‘s’(BC+ > J/P utv) for same kinematics
o(B*) &2 (B* > J/Y K*) and same topology

x10°
° common J/Y = u* p  either

both p with |n| < 0.6 and p; > 1.5 GeV/c

orone u: |n| <0.6 and p; > 1.5 GeV/c
& otherp: 0.6<|n| <1&p;>2GeV/c

2
'

‘;,,fSignal Region . . .
i s 6 x 107 J/Y events in signal region
_,_...J“' ""..___

U 1 ] 1 | ] | 1 | ]
29 3 3.1 3.2 3.3

Mass(u'w) [GeVic]
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3-track events:

cut prompt J/:

track quality cuts:

3 u* for BC+:

finally require

p;(third track) > 3 GeV/c

common vertex with J/{ xz >0.001
transverse decay length ny /axy >3
uncertainty in decay length Oyy < 200 um

> 3 hits/track in r-¢ silicon detector

minimum of 10 stereo + min of 10 axial hits/track in
central drift chamber (out of 48 + 48 layers)

> 43 hits/track for dE/dx out of 96 layers in
central drift chamber

track in central muon detector for |n| < 0.6,
which penetrate a minimum of

extra 60 cm steel ~ 3.3 interaction lengths
no other track with p; > 1.45 GeV/c

which extrapolates within 40 cm of u
p(J/P + track) > 6 GeV/c
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B, Backgrounds:

too much detail for a short talk, see the paper
Bc+ > J/Y u+ v Background Summary - # events

J/ Y u mass range 3-4GeV 4-6GeV >6GeV
total # Bc candidates 132 1370 208
mis-id J/ ¢ 11.5 96.5 25.0
mis-id u 86.7 344.4 32.1
b-bbar background 12.4 178.6 110.4
sub-total mis-id 110.6 619.5 167.5
double mis-id * -5.1 -19.0 -5.2
total mis-id 105.5 600.5 162.3
other decay modes 2.6 30.0 0
total background 108.1 630.5 162.3
total observed signal — 23.9 739.5 45.7 +
t uncertainty +125 +45.3 +18.7
force MC normalization 739.5
check sideband model 228+ \27.6 —
+0.6 +0.6

* subtract double mis-id to avoid double-counting
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TABLE IX. Total background for BY — J/v¢ u* X decays in three invariant-mass ranges. The doubly-misidentified
contribution is subtracted from the total to avoid double counting. Entries with no statistical uncertainties listed
represent determinations for which the statistical uncertainty is negligible compared with the systematic uncertainty.
Enries with no systematic uncertainties are estimated to have negligible systematic uncertainties compared with the
statistical errors.

BY — J/¢ p” X background 3-4 GeV /¢ 46 GeV/c” >6 GeV/c”
Misidentified J /1 11.5 + 2.4(stat) 96.5 £ 6.9(stat)  25.0 £ 3.5(stat)
Misidentified muon 86.7 15 (syst) 3444710 (syst)  32.17F0I(syst)
Doubly misidentified 1+g é(&.} st) 19.0%00 (syst) 2+g i(b} st)
bb background 12.4 + 2.4(stat) 178.6 £ 12.4(stat) 110.4 + 10.7(stat)
+0.4(syst) +5.8(syst) +3.6(syst)
Total misid.+bb bg. 105.5 = 3.4(stat) 600.5 + 14.2(stat) 162.3 &+ 11.3(stat)
+2-2(syst) Tl E(syst) o o(syst)

TABLE X. B = J JU pJ’X candidates and background subtractions from Table IX.

34 GeV/c® 46 GeV/c® >6 GeV/c”
N(BF = JJU i X), reconstr. 132 £ 115 1370 £37.0 208 £ 144

Sum of misid.+bb bg. 105. r+§§ 600.5755 0 16237100
JH'F"ohE 26.5 r+ % E T69. 5+4j 3 45.7T = 18.7
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B, Backgrounds:

Too much detail for a short talk, see the paper
mis-id J/y + meson:

mis-identified muon background: Bc > J/b v Background Summary - # events

J/U pmass range 3-4GeV 4-6GeV >6GeV

p, I, K mis-id as K total # Bc candidates 132 1370 208
correction to i, K mis-id mis-id J/{ 115 %5 321
o mis-id 86.7 3444 250

hadron fraction in J/LI)-traCk Sample b-bbar background 12.4 178.6 110.4
results & systematic uncertainties sub-total mis-id 1106 6195  167.5
double mis-id * -5.1 -19.0 -5.2

b-bbar background: total mis-id 1055 6005  162.3
unvertexed j/l.l) K pairs other decay modes 2.6 30.0 0
. . total background 108.1 630.5 162.3
simulated unvertexed J/l.l) H pairs total oserved signal 23.9 739.5 45.7
fitting unvertexed J/lIJ A distrib.  mc normalization 228 739.5 27.6

results for the b-bbar background *subtract double mis-id to avoid double-counting
Total background:
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CDF PID

dE/dx ~ mean pulse width in Central Drift Chamber
is proportional to Q (charge ~ [ dE/dx dx)

44 cm £ Radius <132 cm
Calibrated with D™ = D% rt* with D° > K- t*
and unambiguous A - p rt*

. § 0.0317.) I_ A K
1.4 o separation for it K g
for2 <p,<10GeV/c 5 00l
dE/dx(p) ~ dE/dx(K) L |
. dE/dr — dE /dx(m) 0.01F If
" dE/dx(K) — dE /dx(r) |
<kaonness> = 1 for K; Oforr[ 0.00 s ,H#-”.*.eh |

0 2

4 -2 4
from F. Ruffini’s thesis ™
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