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NeDEXPERment at-thesFermilab Tevatron
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SRppICOIIISIoNS @ Vs = 1.96/TeVA

‘ Hu i Scintilators

‘ Muon Chambers i
| L

Tracker : silicon mictrostrips
and scintillating fibers inside 2T

Calorimeter: Liquid Ar sampling & U
absorber.

Wire tracking and scintillating muon
system:

Results based on 1-4.2 fbit data.



Motivation

SN ESHOIRPO@EDNR MUltjet EnVIrCRINERT
=S Presence ofi W/Z ensure high' @z p@eEb

=S @leanienvironment: Ieptonic finalistate
WIGESICIEan SIgnattre I owiBEE

_ HIgRIStatistics allows: precision tests
Test PIAYIECIVIOEE]S

N Keyisamplertovalidate available M€ tools
USingexpermental data

- W/Z+HF proauctionisensitive tor HE PDES
SiGnIficantinreduciblerbackground

Studiesiofi Iop production
== = Searches for’'SM Higgs & New Phenomena

(c) DQ 5.3fb -1 W+2|ei / 2b- -tag
=D

ata D@, 1.1 ft' -+ Data
|:|W+I|ghl

Il Diboson Signal
[ Wets
[C1Z+jets

[ Top
[1Multijet

B
=
g8 g

Events / 10 GeV
5] 5 [

Events/(8 GeV/c?)

200 300 40

I?it Mass (GeV) : lmg\dfiil-w ?]g‘:]et Miso{:Ge;‘_‘lm N Pl E [GeVic?]
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: W7 Jets Rroduction

B250ph c(Wi—ly) ~ 2700.pb:  =Millionsiefil’s; -
100's K'Z'S per fbt

Wby ciplel Z— [r[F claez)ys cire eeisily
identifiiedwWIthNittierbackground.

= tWo high p; Electrons of MUens
- clean signal

- BG : fake leptons, semi-leptonic
decays, di-boeson production

- Righ p; lepton + Missing E;

- higher: statistics, also higher BG

B - BG : QCD (fake lepton), W—zv, Top,
- diboson, Z—ll

o' Jets are identified using midpoint cone algorithm —
USe calorimeter towers as seeds.

o' Jets are fully corrected for the instrumental effects.
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: Wz Jets Measurements

‘N:-_.‘"-

) gasurements are unfolded to particle
VeI correcting for the effect of finite
SXpPerimentall resolution, detector

[i€sponse; acceptance and efficiencies.

—
w
i
L
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—
0
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S Data — Theory comparison done at the
& particle level

particle jet

= PP

. - G -
" - -

=

Correct parton-level theory for non-
perturbative effects (hadronization and
underlying events) using parton shower
Monte Carlo.

S Wparton jet
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SN EGISENTIEASUREMENTS OIINGIUSIVE
W2y )-ril 2t erosssdatens (f=1h = 45)
— igezl| fple] XSSECUONS

'onS|derany smallerrtncentanuiesithan
EVIOUSHTIEASUTEMENLS

Frt datzllee st Ao WEE g gdeftelely

Compared tertwerNLEO@ calculations
5 = Blackhat + Sherpa, Rocket + MCFM
-
o. UEF hadronization partlcle IeveI
corrections derived from Sherpa

e (500d agreement between data and
theorny except for: 1-jet bin.

GW{—:» ev)+2(n)jet (pb)

m
g
=2
>
=]
L]
&
o
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fm®x]

Reone=0.5, P2 20 GeV, Iy, |<32 pel
p‘>1'3 GeV, h <11, MW=»4O GeV,p >20 GeV

%Eii%

o DI, 421!
o Rocket+MCFM LO
» Blackhat+Sherpa LO

= Rocket+MCFM NLO
+ Blackhat+Sherpa NLO

Inclusive ﬁ-jet multiplicity



¢ Many Uncertainties cancellin
‘,_ ‘the fabio

= Of4 1496 (WH-17), 5-20%
S (WE2)), smaller thanithe
theoretical predictions.

= s= [Dataragree well with NLO

Galculations except 1or; Reane=0.5. Pf>20 GeV, [y™[<3.2
Certain regions of: phase p2>15 GeV, [n°<1.1, m!'>40 GeV,p >20 GeV
is.nglacrgvvglgere theory: can be 20 30 40 102 2x102

2 " jet p_(GeV)
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T W(—ev)+ jets

W+1j

e DF 42f" =is: MCFM NLO s Blackhat+Sherpa NLO
| .2 etz .
=\ MY n=1Hs

B o= =k ek &

W(— ev)+ijet+X

fa R e B L= IR N JURN L e

cocoo

200 250 300
Leading jet P, (GeV) (njets==1)

wie' MCFM NLO Blackhat+Sherpa NLO
p=sH;

3§ 3 MCEM significantly: lower

W(— ev)+2jet+X

150 200 250
Second jet P, (GeV) (njets==2)
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TW(—ev)+ jets

W+3j _—

e D@, 42" ws Rocket+MCFM NLO usss Blackhat+Sherpa NLO
[
M =\| M:;-"HI[EFFH]

i

Wi ev)+3jetsX

100
Third Jet pT {{:-EE_L"-.:'] !:I'IjEtS::’=3}

# DO 42" we Rocket+MCEM LO Blackhat+Sherpa LO ® On|y |_O avai|ab|e : need NLO
=M ey p=dH, calculation for Tevatron
* (Good agreement but large
] uncertainties
W evtedintex : _ * First differential cross section
et \ - for W+4 jets
R0 60 70 80

Fourth jet P (GeV) (njets>=4)

Ashish Kumar DPF-2011 10



PLB 678, 45 (2009),

Z +Jets

- yo ="
Mvu_urﬂ s X=sections normalizedito incl. o(Z) binned n P of nth jet for
Z-r = EfvS h=1-3

A

™ DO Run I, L=1.04 fly! == Data at particle level
m— MCFM NLO

DO Run I, L=1.04 fiy! == Data at particle level
== MCFM LO

DO Run I, L=1.04 fiy? === Data at particle level
m— MCFM NLO

102

)

10

2

(a)

Ziy (ee)+3jets + X v

65 <M_ < 115 GeV ""\l
Incl. |npf3,r

RE =05, |y <25

Ziy (— ee)+ 1jet + X
65 < M,, < 115 GeV
Incl. |np Iy®

RE =05 |y <25

ZIY (— ee) + 2jets + X
65 <M, < 115 GeV
Incl. |np {y®

RE =05 |y <25

10

x—azg—, [17 GeV]
© dp(3Tjey
<
T IIIIIII| T IIIIIII|
!
/
7
7
p-l
/
/

IIIII|'|T| IIIIIIII| IIIIII]T| IIIIIIII| TTTT

e
%n
3

do. .
_alz;_ 1/ Ge
S TYC
3
_|||||T|] ||||||T|] |||||||‘ ||||||||| |||||||||

—
Do

108

- =#=Data == Data == Data
= = MCFM NLO == CFM LO = MCFM NLO == MCFM LO == MCFM LO
20 = — Scale unc. —— Scale unc. Y e Scale unc. —— Scale unc. o —— Scale unc.
9 [ b Q20ED S 30F (b
Z15 E E 20
E by L 3 R e B
g [ ==mmm————==a_ 1l - n P S —— .
g [ —— ] C & 05—
0.5 T I I Lo | [ | I L 1 L 1 L 1 I I
20 30 40 50 100 200 300 20 30 40 5060 100 200 20 30 40 50 60

P, (1%jel) [GeV] P, (2" jet) [GeV] p, (3" jet) [GeV]

Datardescribed well by MCEM predictions
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PLB 678, 45 (2009

- 7 +Jets DD

g o= i

SONIPENBONIWILH EVENt generatorsiexhibit normalizationteeshape differences

== Data == PYTHIA S0 == Data == PYTHIA SO == Data == PYTHIA S0
== HERWIG+JIMMY —-~ Scale unc. == HERWIG+JIMMY —-—Seale unc. === HERWIG+JIMMY —-— Scale unc.
20 | = PYTHIA QW — PYTHIA QW = PYTHIA QW
o : (c) — Scale unc. o gg = (c) — Seale unc. 9 3.0§ (c) — Scale unc.
Z15 Zz <VE E 5 0E-
o ;s 2 S N
- Q E E TT—
21_0 - =10 o 1.0 — --—--__-_-_' —
2 i £ C % E i, - i
o o - L STt S L T
B Bo5- e 050 Rt LTy
L i
[]-5 mn 1 1 1
=#= Data wes SHERPA == Data == SHERPA =4= Data === SHERPA
== ALPGEN+PYTHIA  —— Scale unc. == Al PGEN+PYTHIA —— Scale unc. == Al PGEN+PYTHIA  —— Scale unc.
20 = —— Scale unc. — —— Scale unc. o —— Scale unc.
S Qi5¢ . ' o
Z15 - E
= S
- U -
S Soof :
8 B2 28
= g 3

ClL | 1 | 1 | | 1 | 1

20 30 40 50 60 100 200
nd .

pr (27 Jet) [GeV]

e Pythia (v6.325) with p; ordered showering (S0) shows improved performance
» Alpgen (v2.13) + Pythia predicts lower rates but shapes described well
» Sherpa (v1.1.1) generally well described, some deviations for p:>40 GeV

50
P, (3" jet) [GeV]

100
p, (1% jet) [GeV]

» Herwig (v6.510) + Jimmy (v.4.31)
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AHNENIFRGHOSSESECLIONS are
mrmallzd Lo |ncl o(Z)

Il AD(Z jat) axcluelael frop)
CFM dya i importance of

.~ 8
-
-~
&=

= EVent generatorsitend to
Rave normalization and
Sfiaperdifferences;
--Sherpa best describes the
shape, but not normalization
—- Alpgen + Pythia (Perugia
IMpProves description
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115, x dog,./dAd (1/rad)

<L
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o
14
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I
2]
e
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3t == NLO pQCD

o Data
== NLO pQCD + corr.
=1 SHERPA

5 < My, < 115 GeV
|y"| <17,p2>25GeV

Reone=05, p‘ >20GeV, V<28

o Data
aml0 DOCD
— Scale & PDF unc. - - Scale & PDF unc.

25
A¢(Z, jet) (rad)

DPF-2011

ZESRISPAnNgular@orrelations

Ratio to SHERPA

Ratio to SHERPA

“| =m=ALP+HER

=" oz

== PYTHIA Perugia*

2 = HERWIG+JIMMY = = PYTHIA Tune QW

-t
v
llllllll

e Data == ALP+PY Perugia*®

= m Al P+PY Tune QW

SHERPA scale unc.

25 3
Ad(Z, jet) (rad)
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ZJy A ets Angular \ariables DO

i
DBNS 45 GeV L =ulwi:

i

Z p;>145'GeV

F D2, L=1.0 " g ® Data === PYTHIA Perugia® = I D@, L=1.0 b Z ® Data = PYTHIA Perugia*
T e ® Data § | ==HERWIGHIMMY = =PYTHIA Tune QW = [* ¢ Data i =+=HERWIG+JIMMY = =PYTHIA Tune QW
E == NLO pQCD + corr. }, 2L - = i == NLO pQCD + carr. % 2+
g =1 SHERPA 2 »~ i = SHERPA e
X Lo 2 o 8 r -]
o 10 E § o“ X 8
- N K & ©
¢ = 10%
r (@ " i r (a
o’ C
L ERR - L
| 65<M,<115GeV i ... | 65<My<115GeV
a I < 1.7, p7 > 45 GeV TEes | <17, p%>45Gev I ©
F g 035, p’*‘ 077 © Reone=0.5, pM 20Ge, f‘ 28 o7 SHERPA scal
E Rone™ > 20 GeV |y'°‘| <2 8 SHERPA scale unc. cone™ > eV, Iy | < scale unc.
L, | | | | | | | | | | L = L L L L L L L L L L L
. Data ® Data == ALP+PY Perugia* ® Data e Data = ALP+PY Perugia*
== NLO pQCD = =LO pach o @ ALPSPY Tune OW — NLO pQCD = =10 pQCD - ALP+PY Tune OW

== ALP+HER == A| P+HER

| — Scale & PDF unc. — - Scale & PDF unc. |l — Scale & PDF unc. — - Scale & PDF unc.

Ratio to SHERPA
(=]

Ratio to SHERPA

Ratio to SHERPA
]

Ratio to SHERPA
%]

§§§

-----
.y

-----
--------

-~ .

.,

.

07r 07r 07+

L -
SHERPA scale unc. () 07 SHERPA scaleunc. = ()

A )
0 02040608 1

L (@)
SHERPA scale unc.
Gl b Loy b by o Loy by 1oy
0 05 1 15 2 25 3 35 4 45

Wy(Z, jet)l

SHERPA scale unc. ~ - ()
IS PN NETEE PR T FEEE FETEE PR T N ST
I I T R T Y A e v
[Ay(Z, jet)]

| | | | | | | | | | |
02040608 112141618 2 22
1y, 2160

| | | | | | o
12141618 2 22 0
1Yy o201

NIE@) Sherpa describes the Ay shape.

Z p; > 25 GeV

Ashish Kum

ar

07 iet/07 = [122 4 2(stat.) =+ 4(syst.)] - 1073
pQCD: [111 + 6(scale) + 2(PDF)] - 1073

ONLO

All' predictions describe Vi, oe SNapEe:

Z p; > 45 GeV
071jer/0z = [4T £ 1(stat.) + 2(syst.)] - 1073
pQCD: [40 + 3(scale) + 1(PDF)] - 10~3 @NLO
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BtErEstNGNESHOPREDIPTEUICONS
Nimpontant bkgd terSMHiggs search
& in ZH—>w/II bBrehannel
SSERSEnSitivertorb-guarnk PDE

Veastrement of ratio: benefits from
Gancellation efimany, systematics =
PrECISE comparisen with theory,

e 3 DO, 4.2 fb”

——— __E:_ (b) ee C zjjfs

= e Data: 4.2 fbl 8 = b
e (Eonsider both e and  channels 5'#" .

70'< M < 110 GeV . | Multjet
o /+ =1 Jet _ -
R=0.5, p>20 GeV, [n|<2.5

92 a0 0 100 120 140 20 40 60 80 100 120 140
Leading Jet p_ (GeV) Leading Jet p_ (GeV)
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J Sirz|iele)y: -
< SElect: Z events with =1 b-tagged pu DO, 4.2 fb™
JEBterenrchISamplerwith neavy. -
[BVOrs same = - bR
. . 2400 1=2s
S Userainovel technigue to i T Lightiets
S distinguishrb-flavered jets firom Total

chanmiandilight flavered jets :
consthctardiscrminant with Mg+
andjetliretime probability.

"% Fit Data — Bkgd with templates of
dISC. to extract Z+-b fraction

g 2, o data e Measured o(Z+b)/c(Z+jet) ratio

c jets = 0.0192 = 0.0022 £ 0.0015

b jets

® Most precise to date

® (Good agreement with MCEM
prediction : 0.0185 £ 0.0022

CDE result :
0.0208 + 0.0033 £ 0.0034
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Imary - &Outlook

Vianysnteresting results oJ¢ USing on \/ector~boson + Jets

PIOEUGCHON ' : - = R
(”eneull/,,ul ©'QCD calculations describe data Well; but seme
,IlJcre,).]r s observed indicating need for lmprovement

B¢ )‘JJ‘JIHJJ a1 uncertainties either comparable or lower than
'rneorer Gal “uncertalntles

. , - s

(” Jf dlinderstanding of W/Z+jets processes critical for SM
gs and NP searches

—-.- ...-... ~

/a t;re-results with better statistics will become available soon.
.;s.:_;-;';Tevatron would continue exploring these processes

-
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e
[ISIESSUEMENISTOTF Z+]Ets

NG (955 saetions =39 ftsletes) of
}- ejuler corralzitiens gaeyyees)
Z zniel lezielinie) e
A5 AY(Z, jeb)

Y

."\ boost 1/2(YZ + YGt)
.u jtjy/e LONOEID radlatlon

-

Enenrmalized torncl. 6(2)

= p:2>95/GeV (avoid soft effects)
STl A ED)exclided from
VGV R e tONMPortance of:
NENIPENG ENECLS:

Reasoenable agreement
between data and NLO.
Sherpa best describes the
shape, but net normalization.

Ashish Kumar

ZESRISPAnNgular@orrelations

PLB 682, 370 (2010)

D2, =10

@ Data

== NLO pQCD + corr.
=11 SHERPA

® Data

7 o 4AG (1/7ad)
A

=,
Ratio to SHERPA

1o, x

A

85 < M,, < 115 GeV

|y"| 17,12 > 25 GeV
Reone=0.5, p >20GeV, <28

o Data
3} == NLO pQCD = = O pQCD

— Scale & PDF unc. - -Scale & PDF unc.
/’

SHERPA scale unc.

® Data

<
o
o
w
I
w
e
2
¢

Ratio to SHERPA

1 15 2 25
Ad(Z, jet) (rad)

7| == ALP+HER

=" oz

== PYTHIA Perugia*

2 =i HERWIGHJIMMY = =PYTHIA Tune QW

= Al P+PY Perugia*
= m Al P+PY Tune QW

25
Ad(Z, jet) (rad)

Event generators tend to have normalization
and shape differences. ALPGEN4-PYTTHIA

(Perugia) Improves description.

DPF-2011
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ComparsonmtoNLO.QCD & MC Models;
m—

el

SNH@EIDICalcUlations
J N ) czlletilEltons nrlosly ¢ A\valilzinle for lowar j2i mulielicitss
Je.r:s E81jEts) et i) () evaliiated With MGV
W Jets ' +4 jets) at NLLO now available

- -
L

ot

-
b

J Meopje € f 0 ‘Slmulatlon 1i00IS

SHIONT Bl ACIEmEnts  PSImodeling

- YTHI A v6.420 Data fully” corrected
for instrumental
effects = can be

o :‘f‘? Tiline Perugia (pr ordered showers)

b —— .

== Tunc QW. (Q2 ordered showers)

P
—

e
—
e
— C—
-
=

—

directly used for
~ HERWIG6.510 +JIMMY v4.31 testing & improving
— e @imathix elementsimatched with ' PS MC models and any
~ AUPGEN v2.13+PYTHIA v6.420 future calculations
ALPGEN v2.13+HERWIG v6.510 Jimgdsls,
Sherpa 1.1.3
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C——

B

s

. PYTHIA 6.421, Tune QW,
- CTEQ6.1M

PRI Y0)(2010)

%

REAS0NabIElaUEEmEnt
 gaiyyaen) ezl )NES)
NEO § Irmoroverment over LY

MCFM v5.6
PDF's: MSTW2008
p; = pz= M3 + p3

r f zZ T.Z

Hadronisation and
derlying event correction:

un-

r— | E\;_e'nt gENENators tend tornave
RehMmalization and Shape

differences,

PYTHIA 6.421,
ALPGEN 2.13,

SHERPA 1.1.3,
PDF's: CTEQ6.1M and

Ashish Kumar

HERWIG 6.510 + JIMMY 4.31

MRST2007 (LO*) for Perugia*

116, X 40, /b (1irad)

Ratio to SHERPA

0.7r

Z p;.>.45,GeV*

0.5¢

| D@, L=1.07" .
£ ® Data a
[ == NLO pQCD + corT.
£ =1 SHERPA
E R4
o (@)
 — \"
E R
| B 65 < M,,< 115 GeV
B v <1.?,p_2r>45 GeV
£ Reore=0.5, P} >20 GeV, || <28
| | | | | 1
® Data
| == NLO pQCD = =LO pQCD
— Scale & PDF unc. — - Scale & PDF unc.
— . S
[ e
r o — :
s
rd
e
£

SHERPA scaleunc. ,’ (0)

P R R L | e

0 05 1 15 2

95 3
A(Z, jet) (rad)

DPF-2011

iy eSS AngulaCorrelations w

2=l fo

< | e Daa — PYTHIA Perugia*
31 wiwHERWIGHIMMY = =PYTHIA Tune QW
I
w
e 2+
2
U
0.7k
0.5f
- | | 1 | | |
X ® Data == ALP+PY Perugia*
E 3 mimALP+HER = = ALP+PY Tune QW
I
w
2 2F
2
Ln
0.7t
0.5 ’
i SHERPA scale unc. @
PERTE S ST ET AN SN IN HAU [T SN N B S H S S A A
0 05 1 15 2 95 3

AWZ, jet) (rad)

ALPGEN+-PYTHIA (Perugia) improves description.
Sherpa best describes the shape, not normalization.
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Tracker (Silicon Microstrips + Scintillating Fibers):
covers |n| < 2.5 inside 2 T superconducting solenoid

Calorimeter (Sampling U/Liquid Ar):
hermetic coverage: [n| < 4.2

Calorimeters (— jets, e, 7): Fine
granularity and good energy resolution
D@: Anpx Ap ~ 0.1 x0.1

CDF: Anp x A¢ ~ 0.1 x 0.26

.._,.:Duterﬂchambers high purity muons

__‘.- ,—

s Electron and general Calorimeter
| rﬂ <2.8
Calorimeter
a
Tracking
[}

Muon system (Wire Chambers + Scintillators):

covers |n| < 2 before and after toroid

.. _. 2.0
AYERO0  SVXIl  INTERMEDIATE SILICON LAYERS




AN .atronﬁ\gn | Res uﬁw

+ Jets. - 7

DO/1:0fb*  PLB 682, J/J( JAJ)
DO/A.0fbi~  PLBG :5'/J, 15/(2009)

DO/1.0/fbiL  PLB 669, 278)(2008)
DO/0:4fbi= "= PLB 658, 112 g 2008)

i

.;.'-"‘*-v'i rosn
,..-'- wy#.: qr ‘
ot “\ {. ‘—- } J.:_.'_.;'"r- _— . e s
3 M N SR

N ‘.-. \“‘ P ‘ ._-,..' .

I

)
- - Al
“l‘. u s s WYl
- 1

§ T

\/ + Heavy Flavor Jets

o P o ——

ZybjZ+jets  DO/4.2fbl  hep-ex/1010/6203
~Wic/Wijets  DO/1.0fb  PLB 666, 23 (2008)

-...»-r; b Zd-]ets L D0/0.18 fb PRL 94, 161801 (2005)

- — e S

Will concentrate on recent results
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S{clentifyingdo-jets

- Displaced
cks

Secondary
Vertex

HCOMIMONNP tadyINarechnyue
ExploISHenGNITEMEro=hadrens

".' S RECONSLTUCE Secondary vertex pmy
Iifemidisplaced tracks (not from T
SpHMaRAVEREX) Inside jet

i

f _??%DO :INNFpased on combination: of
= Variables sensitive to presence of
== displaced tracks forming Sec. Vix.

p—

~ o
o o o o o

(=]
=
-9
Q
c
o
(&
kS
[T
L
e
D
-
o]

W A O O

o

1 10
Fake Rate (%)

Ashish Kumar DPF-2011



PLB 669, 278/(2008)

—

ZAyE— n st Jet(s)

v -1
Difierential crossisections in prand v ofitheleading'jet = LI

= [ D@ Runll, L=1.0fb' —4— Data 9 14 D@ Runll, L=1.0 fb’ B8 Data
o —— NLO pQCD + corr. — —— NLO pQCD + corr.
f-; 15 My =He =M, ®p] -%12_!# Mo = ke =M, ®pp
s | CTEQS6.6M PDF & g6 CTEQ6.6M PDF
S r ===+ ALPGEN ===+ ALPGEN
S10' wo=n =M, ®p? wo=n_ =M, ®p?
= cTEQe.iMPDF | (NN @ [ - CTEQS6.1M PDF
102
C Zy*(— uu) +jet+ X - ZY*(— ) +jet+ X
- 65<M,<115GeV, |y|<1.7 ol 65<M,<115GeV, |y|<1.7 "=« -
109 Reons=0-5, P > 20 Gev, y*| <28 | . - Rcone=0|-5! P > 20 GeV, |y':"| <28 "'~-.I.
3 -% 2.6f <4 Data / ALPGEN — = SHERPA / ALPGEN -% 8 - <4~ Data/ ALPGEN — = SHERPA / ALPGEN
— C 2.4f — NLO pQCD / ALPGEN  ===== PYTHIA / ALPGEN 0C  [— NLOpQCD/ALPGEN r=e==x PYTHIA / ALPGEN
2.2F X2 Scale and PDF unc. 2.5 X2 Scale and PDF unc.
2E
1.85
1.6p
1.4
1.2F 5
1 e ——
0.8;_ 1__ ........................................
0.6 1 [ .
0

N[
o
(6,18
o
—
o
©

, 200
ps! (GeV)

ALPGEN describes shape well. MCEM NLO: better
ALPGEN and PYAHTA below: the data, SHERPA better describes data
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ing Heavy Flavor ets

P

b Jet Neural Network Output
o

Identi

* Light jets have a much higher
production rate than heavy
flavor jets

- ~100:1 light jets to b jets
- ~10:1 light jets to c jets
- ~10:1 cjetstobjets

* But, heavy flavor jets can be
distinguished due to the long
lifetimes of their mesons

- Average meson lifetimes
* ~1.5x 10" seconds (B mesons)
* ~0.8x 10" seconds (C mesons)
- Decay measurable distances from

; the primary vertex

~ ¢ The secondary vertex:

- Contains valuable information to
identify heavy flavor jets

e

" Monte Carlo

Unity
E

UL LB

H b-jets

- Iyl <10 A ciets
| fEt| 0.8 v light jets
- < 0.

- P > 15GeV

=
.h

Normalized to
=
[¥5]

B

1II||||II|IIII

01

02 03 M u,5 ua 7 08 09 i

b Jet Neural Network Output

1'he mputs to the NN combine several characteristic quantities of the jet and associated
tracks to prov ide a continuous output value between zero and one. The input variables are the number of reconstructed
secondary vertices in the jet, the mass of the secondary vertex, the number of tracks used to reconstruct the secondary
vertex, the two dimensional decay length significance of the secondary vertex in the plane transverse to the beam, a
welghted combination of the tracks’ transverse impact parameter significances, and the probability that a jet originates
from the primary vertex, which is referred to as the JLIP probability. The NN output value tends toward one and
zero for b jets and non-b jets, respectively.

Ashish Kumar DPF-2011
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ALPGENIdescribes shape well except at low p#
All’'generators show: significant normalization

differences to the data
Ashish Kumar

DPF-2011

MCEM NLO' better describes data
except at low p74, Where non-

pert. Processes dominate
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