Calculation

¢ two programs

¢ MEPJET (Mirkes and Zeppenfeld)

o DISENT (Seymour and Catani)

o NLO dijet production calculated from pQCD matrix elements

o apply jet finder to momentum four vectors of outgoing partons

¢ we used:
e (J? as factorization/renormalization scale
e the MRSA parton distribution function
¢ MRSA gluon parametrized as:

g(z, Q3) = Aga*(1 — 2)°(1 + nz) at Q% = 4 GeV?

Variation of Calculated Dijet Cross Section with A

L W
o W
Q O
o Q

The value of A effects the

total rate and the shape
of the distribution.

da/dlogyet [pb)




da /dlog,e¢ [pbl

Comparison of MEPJET and DISENT:

¢ distribution
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Disent L0 = 2.04 £ 0.01 nb

Mepjet LO = 2.03 + 0.00 nb

-
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Q
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o LN RN
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Disent NLO = 2.25 +£ 0.08 nD

Mepjet NLO = 2.41 = 0.05 nb

same input parameters
for both programs

Cgep = fixed
a,(LO) = 2loop
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Variation of the measured dijet cross section
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Measured and Calculated Dijet Cross Sections
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) NLO
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— The NLO calculation describes well the shape of the
measured cross section, but the calculated cross section
s approximately 34% smaller than the measurec one.

What we varied

in the measurement:

e calorimeter energy scale(£3%)
® jet energy resolution(10% 20%)
® Monte Carlo (Herwig Ariadne)

What we varied

in the calculation:

e factorization/renormalization
scale(P;)

® input P.D.F.s (GRV,MRSD")



ZEUS 1994 - Preliminary
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Ratio

1.4 fo...
Extract A from shape 19

of cross section
1
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0.6 re-030 =
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Tomm(data, A=0.0, 0.3, —0.8)

#

O em(A=—0.3)

Ratio =

Ameas = 0.38 £ 0.04 £ 0.18
at Q% = 4 CeV?
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Scientists
challenge
heart of
the matter

By Robert UhlIg, Technology Correspondent

THE foundations of nuclear
theory could be shaken bv
the discosery that yuarks
the fundamental sub-atomic
buitding blocks, may oot be
the smallest particfes of mat-

ter atter ail J

X

VOB
EXPLORING THE

FemTounveRSE

Th a4 repoart 1o taoday
Negence lid2dZile. Adtiere il
peaearchiers ~av they tound
woblisons between guarks o
4 particle aceelerator were
uneape tedly vinlent.

“This s quist the sort of
oftect vou would see f
quarks were not fundamen-
tal particles. but had some
~ort of nternal structure.”
William Carithers, of Fermi
National Accelerator Lab-
aratory. m Batavia. [linois.
told Scienee,

Tf this is true, then the find-
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ing would challenge the
dccuracy of the accepted the-
wrv for fundamental matrer.
4 concept called the Standard
Model

But researchers sav there
mds be explunations that are

Codlsistent with the widely
aueepterd theory of matter.
The are o sifting through
the data tor other, less earth-
shattertog explanations.

It the researchers reach
the ¢unclusion that guarks
do have a sub-structure, they
believe that the discovery
conld be a reprise of Sir
Ernest Hutherford's turn-of-
the-century disco =ryv of the
dtomie cieus

[t might just mean that.
just a» in Rutherford’s atom.
there « 3 haed centre lurking
within quarks,” suggested
stes e Geerof Fermelab.

erofe~sor Melvva Shochet.
former spokesman for the
4-member research [eam
rhat made the obseryations.
said that if quarks had a sub-
structure. thev would be
“made up of something even
s~maller™.

T'his would be “in the same
wat that a proton 1s made up
abquarks™, he said.

uarks were named by
VMurrar Gell-Mann in 19683
and are smaller than a tril-
tioath of the thickness of o
human hair.

Researchers at Ferini
announced in March that
they had discosered the top
auark. the last of six families
ol quarks thought to exast.

The halt-dozen families
ar= thonght to he the small-
most elemental form of
niather

A e e

el

~aid a paper
reporting the finding has
heen submitted to Phvsical
Reviewy Letters, 4 major sci-
entific journal.

But the studyv has not vet
been subjected to peer
peviens g process n which
athar ovnartean the held onts

aon
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Typical Theory Choices for
each Experiment

DO:
Program: JETRAD
Clustering: Snowmass, Rsep=1.3

HRoHE: E’Tmax /2

CDF:

Program: EKS
Clustering: Snowmass, Rsep=2.0

HRME ETjet /2

R.Hirosky DIS?/7 Chicago



Comparison of Experimental Cross Sections
Repeat D@ analysis with CDF fiducial cuts

0. l<h‘|jetl<0.7

Compare CDF 1B (1994-5) data w/ fit to DO
Preliminary

Cross Section

%% "0 CDF 94-95 DATA (Preliminary)

(CDF-DOFit){DOF it

04 +

I M
02 o % &

02 - \

R.Hirosky DIS?7 Chicago

Band shows D@ systematic error T
_LI L b 4 1 l ) . ] l 111 | l 1k 1 I.l 1 1.1 l 1 1 1 I. | I | L. 1 I 11t}
50 100 IS0 200 250 300 350 400 450 SO0
E,(GeV)



Effect of alt choices

R.Hirosky DIS?7 Chicago



eBoth experiments agree with respective theory
choices in intermediate or full Er range

eHow do these choices add up?
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Dijet Angular Distribution

Measure: -1_ 9_11 vVS. ¥ for different
N dx mass bins

(n;-m,)  l+cos®’
x = C =

l—cosﬁ*

y flattens out the angular distribution and
facilitates comparison with theory

. &
®
g s — Leoding order QCD
;‘6: P Rutherford scottering
Z s
g o
M
0 + - 1
0 0.2 0.4
x -
{o.oa = — Leading order QCD
% ... Rutherford scottering
= 0.08
DS | O etV SO OO
0.04 -
0oz - I ; L

Ll



D@ Dijet Angular Distribution

Comparison w/ theory:

JETRAD NLO, CTEQ3M,
n = EL(MAX) or E{(MAX)/2

0.03 0.09
> [ ® DO DATA B F
™. 008 | JETRAD NLO u= ET ~.008 F ,
T i v 7
% C ...JETRAD NLO u= ET/2 % [ @ 425 < M(Gev/c) < 475
0.07 | . 007 [ _
pd E 260 < M(Cev/c’) <425 | = -
™. 0.08 2 ~~ 0.06 F

0.05

0.04
0.03 F 0.03 R
0.02 | 0.02 |

DO PRELIMINARY

0.05 [ s

0.04 |

Comparison sensitive to scale choice

R.Hirosky DIS@7 Chicago



Limits on Quark Compositeness

DO

Bayesian 95% CL limit for A+, each renorm.
scale treated as different theory

D@ Preliminary

0 prior limit (TeV)
E-(max)/2 1/A” 2.2
Ey(max) 1/A* 20
Ex(max)/2 1/A1 2.0
ET(max) 1/A 1.9

CDF

xz 95% CL limit for various compositeness

models added to
CTEQ2M, p=Er(max) NLO prediction

model | limit (TeV)
¥
All d 1.6
All d 1.4
A" 1.8
A 1.6

2 Hirnskv DISQ7 Chicaao



CDF Inclusive Jet Cross Section (1994-95)
0.1<Inl< 0.7

2

(DATA-THEORY)ITHEORY

'CD[' Prchﬂnnary

Percentage
R
|

g
]

wnth run IA results overlayed

b
I

NLO QCD CTEQ3M scale Etl2

a | Statistical-errors-only -

-lm i 11 11 i y I | i | I - i 11 1L L i Ll i 1 Il | T W i i | __1 i i1 11 i | I
) 50 100 150 208 25  3ee 250 400 4S50

Transverse Energy (GeV)

Luminosity Uncertainty ~ 10 %

Systematic errors not finalized, but expected to
be similar to published results

R.Hirosky DIS97 Chicago



D@ Inclusive Jet Cross Section
(1994-95)

Inl < 0.5

o I
S I D@ Preliminory
é 1.5 N
2
o -
é 3 Theory: Jetrad (NLO)
e CTEQ3M 1=Erpmens/ 2 S ...
e 05:— B Py ' 1 g
[ e _‘_‘__‘7_*_,' """ "" { R .
0 o g !" ’ | v
oooafggpggaau'o‘b'.m ] j # X
05F r
- & (94-95) Data 93 pb
- © (9293)Data 13 pb
1k
i Band shows systematic error
(6% luminosity error not shown)
_1.5 llllllllllllllllllllIIlll!I'llILEIIIIIlllllllll
50 100 150 200 250 300 350 400 450 500
Jet E]. (GeV)
e¢Good agreement w/ QCD

R.Hirosky DIS?7 Chicago



D@ Inclusive Jet Cross Section
(1994-95)

ml < 0.5

oy I
3 - D@ Preliminory
B 15F
=
2 [
o -
é [ Theory: Jetrad (NLO)
]
£ | MRSAU=Eqmm/2
2 osl
i SN e T .
i o, ® .
0 —’-‘4—'14"""1‘01'""‘" + - ry
051 1
- ¢ (94-95) Data 93 pb
n
| Bund shows systematic error
- (6% luminosity error not shown)
_15—l[llllIll|Il‘llll_lllllllllllIIJ.Il!!II!_IIlllll
) 50 100 150 200 250 300 350 400 450 500
JetE, (GeV)

R.Hirosky DIS?7 Chicago
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Jet Propbuction Cross SecTion
As A Funcrion O E+

MEASURED OVER @ ORDERS OF MAGNITUDE.

103 E_ ||||||||||||||||||||||||
- 5
3 3
: o  CDF ;
. S MRSA, a@(Mz) = 0.121 ]

10' k

10°
107 3

107> = |
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Runnine OF ol (Ey) OBscaves

o r————————————————— e

In Swweee ExPeRiMeENT

~ L O Inperenpent Menasurements As R Funcrow
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0.25 | |
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ag(ET)

0.1

0.05 i

0 100 200 300 400 50(C



X/o(0g(Mz)=0.120, u=Et)

1.4

1.3

I T T H T | 4 T T T 1 *r T T r }

X = CDF 1a data (NLO)

X = o(ag=0.130, p=E7)-fit (NL.O
X = o{ag=0.125, p=E7)-fit (NLO
X = o(ag=0.120, p=Ex)-fit (NLO} ¢

X = o(otg=0.115, p=E1)-fit(

0

X = o(ag=0.110, p=Ey)-fit

(NLO
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Systematic Errors

1)Evaluate change in Response Functions
2)Use new Response Functions to derive
New Physics curve

3)Compare to “Standard Curve”

29 |- High P Hadron response [ Low P, Hadven respemse 5%

- +3.2%-22%
o ¢
20 |- e |
RN AU STE I S AN ST R B
50 | Energy Scale Stability 1% sl Fragmentation
— g™
0 8
-20 _2.;
illlllllllllllllL hllll‘lllllllllll
Underlying Event 30% so| ElectrenPhoton Response 2%

L L L 1 i L 1 1 L l 1 L L ! l 'I 1 ] Nl i L 1 1 L l 1 1 ] } L 1 L
| Calorimeter Resolution 10% | ;9| Normalization 3.8%

Percentage change in cross section
=4
- ﬁrl.f—‘r—rw‘_‘

-0 2“_
E_‘_A_A—A—A—L‘—A—L—A—Ll—‘—‘—‘-—‘rr TNV P NP S S S A |

100 200 R 400 190 i Joo M0
Transverse Energy (GeV) Transverse Energy (GeV)
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Mow CTER Global Analysis:

How Well do we know G(x,Q)?

at lew +5 modecat® X
Will study in two steps: -

Impact of New and More Precise DIS data (1995):

HERA, NMC, E665 significant
Impact of Inclusive CDF/DO0 Jet data:
CDF (excluding low and high Pt regions) 1st time

Phenomenological Sources of Uncertainties on G(x,Q):

Value of as
Will explore the range:  0.105 < os(mz) < 0.125
Parametrization of G(x,(Qp)
G(x,Qp) = A xB (1-x)C P(x; D, ...)
P(x; D, ...): functional form? Botuon = Bseu quarks ?
How many parameters?

- Will compare:
(i) "minimal™ B, = leq_ ; A-D (CTEQ?3)
(i) 2 +min": B, #B,, ; A-L (CTEQ2, MRSG, ..)

Data Selection: in particular, choice of "Q¢"

Q> Qcyt so that perturbative NLO QCD ("twist-two")
theory will be applicable.
Will explore: Q¢ =2,3,4,5GeV



A Global Study of Inclusive Direct Photon Production Data
(Huston et.al. CTEQ-407,; Phys. Rev. D51, 6139 (95))

calculations.

Fhoton '«

- o e
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Photon Xt
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Observed ? OR300 Gey
behavior P T & FI0E 1B Cav
£
suggests energy- v A WATQ 0.9 dev
dependent I 98
broadening of Q
transverse g - CaTE
momentum of v :
. ey ==
initial state gj
partons, perhaps T _ = armanro an
due to multi-gluon £
radiation 2 s
-- confirmed by
shower MC = _

Global
comparison of

NLO QCD theory
with fixed-target
and collider data

Pattern of
deviation in the
shape of P;-distr.

seen for all
- ranges of x;

=
not a PDF effect.

Phenomenological kt__
broadening applied

—~



Huntine For BFKL o
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BFKL - Morivarep MERSUREMENTS .
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BFKL Dynamics at the Tevatron

« Inclusive dijet production at large rapidities
p+p—-o J(p )+, (p,.m)+ X

O jijer = x, P (x, ’Qz)xzpz(xz an) o

p
_< J.(pom)

X, (p.,m)

X J,(Pam)

« Semi-hard region: A ¢, << @ << V§ = fx,x,s

lnasz—z n-n=4Aan>>1

« Keeping large x; allows these logarithms to
factorize into the partonic cross section, 0



Event Selection and Analysis Cuts

Single jet triggers: Inclusive: Et> 12 GeV

Forward: Et> 12GeV and|n| > 1.6
Multiple pp interaction events and spurious jets removed
Select analysis jets: Et > 20 GeV and jn| < 3.5
Tagging jets at the extreme rapidities: (M, )(12,¢2)
Boost cut: | < 0.5
Forward trigger m efficiency cut: Max(imf,py}) > 2.25

-
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Forwavd jets and BFKL dynawmics

ITsolute BFKL (lyvuum{cs Calu\.ow ladoders)
by tu%oa{ua {.orwa.fal (Mudle, - Vavelet) et

e
/ 3
e —> X = Q
+\ 2 ¢ 9
x QR
? s v Py |
Pi(‘ei)
xjet‘ >>)
Ep

BF\(L pf‘enkl-c.tt.ow

& Xy ) . L~ |
O'BFKL( X det ~ ( x.)t't' ) P S>> |
X

Toiced order QR(D

1)
Ficed ovohes QLY s “lootdcavovxmot



do/dx (pb/bin)

forward iets

250 - @) . H1 PRELIMINARY ["aP) o« BFKL calculation
R CDM (hadron) |} + NLO DISENT
- ---- MEPS (hadron) —— CDM (parton)
200 __' -------- MEPS no SCI [ ---- MEPS (parton)
150 — ;— o
oo =
= - - - (]
50 ; ....5___ 7-_-0--;---- a
i Ceerinen E}':‘ = [ o ! __ -0
R I | 5 o t-o T3 8
0 T N N P A B o: l-wsaT
0.001 0.002 0.003 0.001 0.002 0.003
Xg; Xg;

ng > 11 GeV
160° < 9 < 173°
y > 0.1

cone in lab  R=4.
Ejer > 28.7 GeV
Prjet > 3.5 GeV

77 < Py < 207

0.0 < Pijer/Qg <2

NLO, CDM, MEPS: MRS H parton densities

BFKL calculation: (hO\’W\o.li?.Akon m.k..m,)
Bartels, Del Duca, De Roeck, Graudenz, Wiisthoff
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S%sfe. mahe Checks
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Q2 >  GeV’
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Absolute prediction for the charged particle spectrum

,...:_\ E 11 1 [ L1 ) L I' T ¥ T ' I L] L] lb.l l3l ¥ 'r L | 1 ] I E
C m 3

% - @ x=0.00037
S [ e Q°=13GeV* |
S 1tE — BFKL,p=2k,
= 3 o -+ BFKL, 1L = k; E
= x o ---No BFKL, p= 2k, :
; i e No BFKL, j = K~
~ 10k e MRS(R2) |
2| |

10 | E

.3- )

10

L ¢ Hildata IS

4 h

1 L 1 1 l I L 1 I I L i 1 3 l 1 1 L L ‘ L [ ] k A I 1 L L L
104 1 2 3 4 5 6
QD-L,‘ pr(GeV)
X h Kwiecinski, Lang, Marti

< m'z wiecmska, g, n

Pou' c.lc.

X EL (ﬂOYMqlizq‘L:oh "Eake-v\ \C'o-—.
Cal.(.. @1 HA - rgrwmro[ \'\e. ( )
L Mo



GENER‘\L COMM‘N‘I‘S .. EMeroing From The Geoue,

ele” = LEPT : STie "Btnu'rn?ul.

Acreemeny WiTw QCD" 3 Ser OF Wewe-
Peewvep  Universac(?) Varinsies

@—255?“- 1.3

Ky 2 cone 2 JROE  From THEoRy

DIFFERENTIAL Tivo Ter Rave = Wew-Bewavep
EveENT Snase VARIABLE  IntecemTe
Jer Ano gvent Swaeg QNALVSESI
Aerecment OF ARMONE Wirw « ALL HErn

DATA D Success O Diporg Nopge >

Nexr Sree. Linkeo Diwore Crav MooeL
AvAILABLE Soow.

'EVH"I'RON/ HERA Tev Darn Pusm;vg.
QCO To |t Limir: QA0 s Faiuve ?..

Never Seew So Many NLO QD Cueves
Not Firrine Tie Dama)



Generar ComMenTs ... CTO.
T —

GencrAwy Lowm Exy Ar HERA . So Various
Ways Our foe Tugomy

Tevatron : Sysremaric Error CorreLanon

Mareix nEQQ For 'NCI-usw‘ Jer DATH
Encetry Awarrep.

W+ JeT Dava : Wayg Our At Low ET ,
Bur For Evr ~» SO GeV ?

R MYSTE‘RY (To Tis G!ouP.-.)

(MaYge ArTHur Cowan Doyie Sourp Have Beew
RsKeD To InvesneATe THis On/e.,.>



CONC LUSIONS

INtTIaL  SurPrIsE ? "QCD bowres Wer "
DowN To Low Q", Ey, .-

Baseo ON ComPaRisons To LO Cacc Vs
Witiiw Moo€Ls [ Mowre CARLS'S
Now, THeoremncaL Deverorments OF

NLO cmc-’-"s => Crivks N TvE
ArMour OFf QcCo...

TRose Tue Mors We
AL Leden, Twe
INWAL o Fivae hEss We Kuec
STATE Srare  _™ Taxe fonr
Some THUNG Granveo, .

Missive ?



ManY THANKS ...

Eoo De Worr
To Co-Convenons : Nicos Varevas

Dierer ZePPENFELD

HND Hu. THose Wwo Conri8uTED To
Tug DiscussioN Wit THE LiorxiNG
GRouP



E* detector level, cone algorithm , ARIADNE ~

- 1 i T T T ! T T T } F T 1

. . .
..... SO T FE=1% . 959 0~}

1/N, dEo/dén
1/N, dE,/dém

; 20

10

1111111’11_1

0 i
0 2 4

4 )
-~ ——
beaud oA e by = nz'dl* 7 clorinater cel

T I T 1 T [ 1 T E T T L

2.2<mu<2.4
10 P

1/N, dE,/dAn
N~
AN
[ | E
5 T
i a)
B O
3 SN
l:.l I_
1/N,,dETdAf)

RN SR

ITIT[lllilllIT

O . ;iL| 0 b
-2 0 : 4 -2 W0 2 4

& DedecAor eﬂeds Stark ¥

T I T T T ]' T T 1 l 1 T T

| 2.4<n,<25

T ] T T T T T T T T L ]

15 - 25<mic2.6-

10

J.I.lllJl_Llil

'l1|lTITI'II'l_IIIII'T

IIIlltlIIII]_

g ¢

1/N, dE,/dan
On




‘FOYWQYJ [ e,'t rodu c.l "on

e

Q’l
& Xa K
——— X4 l'(t, w4
D Xy, Kua {fovulowcl \Y’t

\/

DGLAP= K:n >>V:M>>---»Hf... Xy € Kopon <0 < X

BF KL . no kt : oroleriu% X &KX K - KXy

.- K:: A QZ > SuPPress P\Aasc sPac.c. \Csr DGLAP

® X:§°t EP Iarcae. X N sma LL

> W\O\K‘IM‘IZe FI'IOLSC. SPac.g \(;'( B?KL CVOIULJ'\'OV\

~ )(:bt{'-
Xay




hl%h [-'31I|ll l’\oul\’. 'Fivml. s‘«k;

leeol order OLS
2 NLO

VCSUW\W\Q'Eion O‘F Ieac“ma |oaqﬁ%mg

R \n
ﬁ Kea € ey € -~ € Ke,
TX X > D X,
BFKL (dsﬂ"jf)n

Kt,‘i ~ Kt,{+’f

XaD> XD -~ B X,
(Sl'\ov\lol become rc|ev«m{: a‘t’ .SmmLL X )




<COS{TM-A¢)>

Published 1A Result: PRL, 77, 595 (1996)
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Event topology and Analysis variables

 Inclusive dijet: p+p—J(n,¢)+7,(m,.6,)+ X(J)

=-3.5 q:§.5

0

]
L]
]

Tagging
Jet2

:A(p

}
]

Rapidity ordering: 7}, > 1, > 1,

* Analysis variables:

An=mn-n Rapidity interval

Ag=¢-¢ Separation in azimuth

n=(n+m)2 Rapidity boost

: Tagging
Mo .44/ I
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W/Z +Jets Production at
the Tevatron

Tacy Jofte-Minor
Northwestern University

for the D@ Collaboration

5t International Conference on
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W/Z + 2N Jet Cross
Sections

10 4
: " @ CDF Preliminary Data (108 pb'))
- \ O VECBOS Qggnyac= <Pr>
10°F ¢ VECBOS Qiypac™ My+Pry
— |
:8/" 2r .\
c 10 a2
3
3 My,
210 | 7
5 W
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Cﬂ - [ \
A b
(a) o(W + 2n Jets) - BR(IW — ewy +\
| (b) o(Z + 2n Jets) - BR(Z — e'e) ™
10 3
_ 1 1 I | ]
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Jet Multiplicity (2n Jets)

Z+ n jet cross sections from F. Abe et al., PRL 77, 448.




Jet E~ Distributions

% shape comparisons

Events/ 5 GeV

-1

10

+ CDF Preliminary Data (108 pb )
— VECBOS + HERWIG Fragmentation
+ Detector Simulation
CTEQ3M, Q° = < p; >
(Normalized to data)

(@) E;, (W + 21 Jet)

(D) E,, (W + 22 Jets)
(©) E; (W + 23 Jets)
(d) E,, (W + 24 Jets)

N
\.\. \\ .

l

|

0

I
20 40 60 80 100 120 140 160 180 200
Jet E; (GeV)

Error bars include statistical uncertainties and
background subtraction systematics.
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l AR Comparisons

Events / 0.5

Events / 0.5

500

300
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100

100

80

+ CDF Preliminary
Data (108 pb )
- VECBOS + HERWIG
+ Detector Simulation
I CTEQ3M, Q° =< p, >’
| (Normalized to data)
__|.__
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| { | |__'—‘—.———|
1 2 3 4 5
|
W + 23 Jets
| | i e
1 2 3 4 S

AR, of Leading Two Jets




W/Z + N Jets
Conclusions

s« New W + 2 N Jets cross sections
measured at CDF.

% Cross sections are 1.7 times larger
than theory (Q2=My*+prw>)

% W and Z data exhibit similar jet
distributions

+ Jet production observables (Ev, Mj;,
AR;) are well produced by theory
(up to a scale factor).

% Herwig parton shower model
produces jet E spectra which agree
with data. Some disagreement of
other jet vanables.



l D@: R!% and NLO

q w
W+0 Jets: E, <EM™
g 4
Ja,
q W
/ET < E;ﬂn
g UL S*’y
W+1 Jet: Vo, Vas
q w
Ja,
q ﬁ%D R < AR

R = o(W+1Jet)

o(W +0Jets)

% NLO calculations use the DYRAD Monte Carlo.
(Giele, Glover, Kosower, NPB403, 1993)
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I Data Corrections

s Hadronic energy calibration
% +5% error for E,™"=25 GeV

« Electromagnetic energy calibration

% Electron efficiency correction
% *+5% error for E;™"=25 GeV
% depends on jet multiplicity and jet E;
 trigger and off-line cut efficiencies

N
'S
T

2.2 f *

Correction Factor

1.8 |

0.8
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RIO

min

R10 ys.

D@ Preliminary
$ 1994 - 1995 Data

- Smeared DYRAD, u=My, :
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20 25 30 35 40 45 50 55 60

inner error is statistical only

outer error bar is statistical and systematic added in
quadrature



RlO

10

10

R0 versus E;™" with
MRSA “ Famil
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%

%

Other Studies for R1?

DYRAD does reproduce the total W
cross section measured at DO.

DYRAD agrees with the 630 GeV
result from UA2.

UA?2 and D@ are at different center
of mass energies and therefore are
sensitive to different x regions of the
PDF’s and different mixtures of
partons in the proton.

DYRAD p-scale has been varied
from My,/2 to 2*M,, with very little
change in the NLO result.



l Color Coherence

% Use W+Jets event

% compare pattern of soft particles
around the jet and the W (colorless)

%« W — ev events: W does not
contribute to particle production

‘ / g(Jet)
Beam Beam

4
7

/

w/




Color Coherence
Method

P beam

4-—-¢-—-—>
P beam

|
8
-

I
q
g

— 1 —

x Count number of towers with
E>250 MeV in each annular region
x plot N /Ny™ versus B
% B=0 - “near” beam; P=n - “far” beam
% P=arctan(sign(my ;) AP/AN)
% search disk: Rimner=() 7, Router=].5

% fold about ¢ axis to umprove
statistics
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% tower multiplicity

Data Compared to
Pythia

ratio versus [3

# Patterns are

tia

Tower ruitiplicity ra

normalized to
compare shapes
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l Comparison to PYTHIA

W+Jet Color Coherence Result

T I T T T ] F T T | T T T I T T T I T 14 T I T B P\F T I T T T
:
NN

D@ Preliminary Data

PYTHIA AO on and SF

PYTHIA AO off and SF -

PYTHIA AO off and IF *

...|...1.1.|...1...1...|.‘; 5.-;“;\1\..|...
0 02 04 06 08 1 1.2 1.4 16 18
Event/Transverse Plane Ratio

% average multiplicity ratio at =0 and f=nt
% divide =0 ratio by P=n/2 ratio
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Overview

% Properties of jets in W/Z + 2 N Jets
events from CDF

% W + 2> N Jets cross sections measured
forN=1to4d

% Comparison of jet Ey, M, AR,
distributions to QCD predictions

%« Measurement of the ratio
(W+1 Jet)/(W+0 Jets) at DO

« Color Coherence Measurements in
W+Jets events at DO

% All analyses use W* — e*v events
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Parameters by

Experiment
Parameter |CDF DO
electron Er 120 GeV 25 GeV
missing Er |30 GeV - [25GeV
Jet cone 0.4 0.7 |
Jet Er 15 GeV 20 GeV (R'9)
10 GeV (CO)
Monte Carlo |LO (VECBOS) | NLO (Dyrad)
+ gluon shower (Pythia)
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