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k, at DO

% Order n? algorithm (slow)

% 6000 cells —reduce size —200 precluster

* Precluster  VAN? + A¢? < 0.2



SUBJETS

Rerun K algorithm within jet.

Merge minima until all
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Resolve: large angle soft radiation
small angle hard radiation
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Jet Structure
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< N subjet >

Average Number of Subjets per Jet
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Conclusions

D0 has extended its
measurement of subjet structure
in high Er jets with the 1995-96
data sample.

<Nnﬂ:y’et > = 1-25 at YCut = 10_2'0

for 275 GeV < E{’®t <350 GeV

HERWIG 5.8 + detector
simulation in good agreement

with DO data

More subjets in MC at detector
level than particle & parton for
ycut S 10-2'0 A05126- 11/11



CDF Preliminary
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7 - ¢ coordinates of charged particles in jet of Plr ~ 9
GeV/e. Subclusters within a jet (k) algorithm) are indicated
by the same symbol.



CDF Preliminary
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Definition of I,

One Subciuster

— -

n

e Subcluster Axis (7, 9)
« Track URA)
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RMS

n: number of tracks in a subcluster
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CDF Preliminary
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Core and Non Core

Core

Non Core

Jet axis Subcluster Axis
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Core: 0<AR ;5 <0.2

Non Core: 0.2 < AR5 <1.0



CDF Preliminary
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Motivation

e Cone jet algorithm has known deficiencies
(jet overlap problem ete.)

e k; algorithm more trackable theoretically

e Jet structure studics probe physics not
modelled in next-to-leading order theory

e Jet mass explores parton shower regime



wo1sAyd jo adAy <1y
10J aenbape SWLIOF[R U0

sa[onred

T 958)

s1al poreredas (e
suoiied paeredas [jfom
so18Aud (O u31) preH

20

suoued



-sa1sKyd Surfpapun jreriodwt Jo UCBZIBIALL B St 3819 2 N[dS, P10N

ajqeajosal Ajrenba s1af (e 10N
SAOUISWNIAIID Yons suoyred pajeredas [[om A[91BISPON

ur [[am wiojiad satsAyd sfeds-nnw
. . 10 sa1sKyd (,0) 1amO]) 101J0
JOU Op SWYILIOFE AUO)) 1sAud (z0 damol) 19Os

0

Sl
[onred suoeg

7 9S8)



-

'dp ZA~w ayung Q0N A

yiom [[8 © % ‘d/g ‘w :d 2p J Udam13q JDUSIYJIP
o) aqLIOSIP 01 Aem anbrun € jou ST ssew Jof :MON ¥

(d-H)p=w X
('dosn) Ydz'g royuny ‘d=9g ¥
dgx=d ‘gzx=9%

—

unpLIoSY Y Ayl PIM SSBIA 19f




-

v — t T 560
= i SIS S 1
..................................
4+ L
I+I - Iol — <ot
_ muu
sz<ad ‘67 = Jop,X ‘g +1d/v =114 - 7' 2
(3919WILIO[BD)SSBIN /(9]D1LIBd)SSBIN = UONIDALIOD - m.
(AD)
ooy 00t 00T 001 0 0
T ) i '
=g
-G m
i
e
" 1”7
e ——— | w
lQl“O"]ol aoTed X ] o m
1auiofe)) pawasodid O —Ho08 B
"]
<
001 ~

(8'S DIMWHH) 9SION 0/M ‘UOTIIALIOY) SSBIA]



-

(A9D) 3d

oor 00€ 002
I\\.\tl\l-\\‘\.\l\\l|¢|‘l“‘ . 0
S
=
(Z D/ 1) - (1 1)) = dPuLRPIA oo 3
=3
A
(A3D) 1d
oor 00€ 00¢C 01 0O
Quuoﬁmtoﬁovmmmfxo__uE.m&mmEz - c_nﬁuotou _
- —o— B
&
Er Tt ) w
Lg=30p/, X ‘d v =71 deo 8
p'g = Jop/, X Vdag + V= 1114 S
(A9D) 1d
00V 00¢ 00T 001 0
T T _ ——— ©
i:]lollfl..&.lhmﬂ i =
Itl.lll.l.'tlllOllAul.. - 0¢ m
———a—" " o0 O Aowred ¥ m
o PPwUoE) pA1suod g O %
001~

('S DIMYTH) SUOTIOSLIOD) SSBIA [ENPISAY



~—

(uopuadap 'd)  SAOUSIIIIP JUBI 19f X

(SyI0M 0D ‘U] A I[QISISou  AJISOUTWINTT A%
%1 ~ JOM I 109JJ9 JBAUI]  OBIS SSBIN AL

(%1~ ((d/’d) pe~ (wy un) dreos 'd x

SO1RWINSH JOLIF JIIBUWI)SAS



-

(A®D) "d 1°r

ot g21 00T S 0§ G2 O
=+
Lreutwradd 0d =+
g —
——
——
== x—
==
\*’ —§— MHOH, .
1 + AL o
=
H SRET

10V

101

102

10€

(A®D) ssel 1°r

muonu.ﬁowﬁa Eu&O. ‘SA J 19(



-

PISSI0) (A°DHd
oor DOE 00T 001 o .

o :

(A\H‘alvimd)f((mu‘ap!uea)-(mu))

—— oo o
- 10
e p—
AL
p#10aw0) (ARD) Md
oov 00t Q0T 001 0
y T . r— T . 0
-l
.IT
LAreutwaiald @d Nty -+
.llnll o
9 @ or
—— -
IlT .
|r0|
¥ apored 01 parvauo) BIRd ¥ 1% =z
i g
* Juaag SulApepuf] ON ‘DIMYEH 2Pred O - 08 Z
§
-
01

'd jo uonouny e se SSeN 19f




TWO STAGES OF JET EVOLUTION:
I - perturbatiye QCD (k >Q )

II - phenomenlogical hadronization

R~I&%

R~1fm~1L~1Imy

Fig. 1(a). A symbolic depiction of the jet fragemntation with a fuzz
which, perhaps, may be handled by perturbative QCD and the stage
hadronization. The fuzzy boundary between the stages is, ussinedbuonmmi 3

vsve Iy &sSeeratad with y, evt- 955 seale g,



Moditied Leading Log Approximation

MLLA

e soft divergences %fl

e collinear divergences %{?

e angle ordering of subsequent emissions

e Theorv has two parameters
Qott
Effective cutoff for pertubative evolution

const = Nadiotis

. pul'ruur\

number of hadrons per parton

when perturbative evolittion stops

e Formula (with 2 parameters) for the
inclusive momentum distribution

o B X 8 (Scaling Law)
Ejet — MJJ/ 2
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csove MMomentan: DST I 00

¢ 9 Dijet Mass Samples
72 < My; < 94 GeV/c?
04 < Mj;; < 120 GG\"'-/Cz

370 < MJJ < 740 (:;C\r'/c2

e 5 different cone sizes
foone = 0.168. 0.217. 0.280. 0.361. 0.466

o Cuts Tor 1) 547

only 1 or 2 vertices 0.44

| Zyerten | < 60 cm

| 2y — 23| > 10 cm 0.88
only 2 energy deposition clusters 0.22
| njer | < 0.9 0.50

well balanced jets 0.83
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CDF PRELIMINARY
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M,,=390 GeV/c’ MLLA FIT:

X’=85.2/56=1.52
Qer=233+2(stat) £ 20(syst) MeV
Const=0.538+0.002{stat)’so0{syst)

©=0.466

2 3 4 5 6 7
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Fix cone, vary two-jet mass
(and hence jet energy)

CDF PRELIMINARY
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All fits consistent with common values of
Qeff ~ 230 MeV and const ~ 0.5 particles/parton



Fix two-jet mass (hence jet energy) and
vary cone containing charged tracks:

w 10
% ! MJJ::')QO GeV/c2 ® 0=0.466 Qg ,=234120 MeV Const=0.5410.08
% g o MLLA FIT 0 0=0.361 Qp—221+20 MeV Const=0.52+0.0A
E C ® 0=0.280 Qgr=215+20 MeV Const=0.5110.08
g b 0 9=0.217 Quy=214+£20 MeV Const=0.49+0.08
- - s 0=0.168 Quy=215+20 MeV Const=0.47+0.08
7 CDF
- Preliminary
6 L .
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4 L .
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2 |
1 b
LY il |
o] 1 ?

E = Ln(E,,/P

J

Trac

Note: MLLA -> 2 parameters:

Perturbative cutoff scale: Qeff
Normalization = number particles/parton: const



Peak Position £&=In{1/%5}

4.5

3.5

2.5

MLLA Scaling seems OK

CDF PRELIMINARY

A0 » %D o

O

CDF M,=625 Gev/c?
CDF M,,—490 GeV/c?
CDF M,=390 GeV/c?
CDF M,=300 GeV/c’
COF M,=225 GeV/<”
CDF M,=175 GeV/c?
CDF M,=135 GeV/c’
COF M,,=105 GeV/c
CDF M,= 83 GeV/c?

TASSO(14,22,35,44), OPAL(91), ALEPH(133)

FIT £,=0.57+sqrt(0.292Y)—0.292
Y=ln(Em®/Q.ﬂ) Eer= Mu/2
Q=234+ 2(stot) £ 15(syst) MeV




Conclusions
Modified Leading Log Approximation
MLLA

e Theory has two parameters
1 Effective cutoff for pertubative evolu-
tion |
Qo = 230 £ 20 Mel
2 Number of hadrons per parton
when perturbative evolution stops

COHST _ i‘l.lh_l_(_[_l'_l)_uh _ (JH)_(]{)

- 'iml'fl "=

e Formula (with 2 parameters) for the

inclusive momentum distribution
) *)
Fits have good \ =

® Bt X 0 (Scaling Law)
Ejet — MJJ/Z

Scaling is observed
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