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14:20 PDFs at LHC startup o) all
15:30 Coffes break
15:45-=17:30 PDF4LHC: PDFs for Monte Carlos
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I Theory uncertainties (D. Soper)

Motivation
* Perturbative calculations are usually presented
Theory errors in the one-jet With aa coopeE e
in(:].llq_i.vﬁ CTOSS ‘;Ectiﬂn * For example, Anastasiou, Dissertori, and Stockli,

JHEP o709, 018 (2007):

o HsXaWTW X an"ro v+ K
T

i

Dhavison E. Soper T T
University r.fflf.]r'f_:i;l'.i'.i!' & CERN
Fred Olness
Soutbern Methodist University & CERN

PDF41LHC workshop, CERN, July zoo8

¢ Suppose that we have only NLOL

* The one jet inclusive cross section 15 used in

Ll Rt El RS Rl i xR parton fitting.
* We hope our NLO » This cross section has relatively large theory
= error band gives a errors since it 1s known only to NLO.
" range where NINLO

11 fall » We therefore provide an estimate of the theory
will fall. 2

error in a form suitable for ftring.

e Caveat: a theory error is a guess, (Opinions can

differ.

* For cross sections used for parton distributions,
we should include the estimated theory error in
the fitting procedure.
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Theory uncertainties (D. Soper)

do 1 U—f e d} do
ILE:ET E{y:unx - yl:l:'.i.tl.j — i Y I!IET [Iy

Prnax Pemin

e In this talk, [ present our results for /5 = 1960 GeV,
Beote = 0, $max = 1.0, with a cone algorithm
using R = 0.7 and R.., = 1.3.

dor do )
o EA RS e

L

Er Er

uncorrelated errors correlated errors
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Format for th-::f}r}r errors

dor dor :
— e —_— | 1 )
I'.'IET [dET — {1 Z’}"Jrcl.ﬂf.l}

o f,(FEr) are lunctions to be specified.

» M, are (Ganssian random variables
with standard deviation 1.

o The size of the functions fi{Ep) gives
the size of the errors.

e This gives the complete error matrix
as for experimental systematic errors.

Scale dependence

* Use dependence on renormalization and
factorization scales.

o If we had an NINLO calculation, the

dependence on the scales would be cancelled to
that order

* Thus the dependence on the scales gives an
estimate of the error induced by truncating the
perturbative expansion at one loop order.



Theory uncertainties (D. Soper)

* We use the standard central choice

d
Huv = Heo = E7 /2 e Graphs of P{F) (approximate: this is for
do /(dEr dy) at y = 0).
« Define
Er = 100 GeV Fpr = 500 GeV
21 =1oga(2psuv/ Er) : 2 =
xy =logs(2pco/Er)
1] L
» Lit to
I! a .Lz a
[dﬁ{mlsmﬂj] - [dﬂ(ﬂ,ﬂ}] Pffj
dEr  lyvo dEr Inpo - Y -
P@ =1+ zjA;+ Y z;Mixzxg ’]?R - o i : -
g JH T

s Defne estimated error

. p2m e We find about a 10% error, slowly increasing with FEy.
Elple = Ef.:, df P(|Z| cos @, || sin §)*

Er = 100 GeV et :
0.1k g e ]
EHI::-'LII.:
0.05F -
0. F
S0 100 200 S500
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Theory uncertainties (D. Soper)

e Divide this into parts.

e ' . Summation of threshold logs
. 1».\_____/_._/// * The unknown
fi ' . contributions can
) ,F-*""'J-J j have a shape. s Kidonakis, Ohwens, and Sterman have shown
0. —= = « Higher order ]1{11.'5.-'_ to sum “threshold logs” in the jet cross
e - polynomials have SECTION.

Eq smaller coeflicients. * The threshold logs are important when the
fi(Er) = 0.09 variation of the parton distributions with x is
FalEr) = 0.04 {lﬂg{lﬁﬁrfﬁ] — D.T} large.
fa(Er) = 0.02 {[IE’E{IE’ET-"{VGHE B l'ﬂ} e Since they represent terms beyond NLO), we
= MNet error, can use the summed logs as an error estimate.

Eccale = v/ f1{ET)? + fa( Bx)? + fa(Er)?

o The summed logs are available as part of “FastNLO" P = :[ . e
(Kluge, Rabbertz, Wobisch). ower %upp ressed correcrtions

o For g, = po, = Ep /2, the threshold logs contribution

is about 4%, not strongly dependent on Er. o Some Fr can be lost from the jet when

the partons hadronize.

s S0 we take » Some Fr can be gained by the jet from
the underlying event.
o.1sf ] ® Daspupta, Mapnea and Salam have estimated
ok ] these effects.
fa(Er) = 0.04 ‘r':n - ] » Qur estimate based on this work is
e dFEr = 0.5+ 0.7 GeV

55 100 200 500
Er
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Theory uncertainties (D. Soper)

The estimated error

s To see the effect on the cross section, define i Aot {l . 45.5-'—:-}
do(Er) T "
d[ETT.-' — HEET:' ﬂ{_E‘I ﬂ{ET ET
EET = .6+ 0.7 GeV (==
*
0.7 GeV 5 GeV
1 ILEHEET} Y 7 fC-Il:ET:I =T Er e Er
g(Er) dEr Ery o R
a.15fF
H{ET:] = yE:lt::ll:ET = EET:' el \
gk f.
72 Jpert (Er) {1 + ”E_-:} a.osl “‘“ﬁ-.._____
b, B—
50 100 Zo0 500
fo
Assembled errors
COF R 1 Praimiceey {L=1.13 1
&
I'j-ﬂ' LEG— % ﬂ‘]_ll
dEr = [E]m{”zr‘-ﬂ'iﬂﬂ} £
T E:l'u
a8

LB

fi{Er)=0.09
f2(Er) = 0.04 { log(15E7/+/s) + 0.7}
fa(Br) = 0.02 {log(15Er/+/3)]* — 1.0}

FalEr) = 0.04
5 GeV
Ja(Er) = ym

Experimental errors

(CDF)

Theory errors
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O** pdfs (R. Thorne)

Which order of partons should be

. . . used in Monte Carlo generators.
Parton Distributions for Monte Carlo Generators
Enormous change in DAFtOns,
; " - especially gluon when going from - =
Fobert Thorne i E"' e & s
= — gema CTOOME
. " . - NI AECH
July 1dth, 2008 partons are the usual one used * : poseesmerd
with many Mante Carlo programis. 5 wmn  MESIEREHL
All such results should be treated with “f
care. s
sl .
Mot partons? Mot 2 trivial issue. . :H_;_‘_H .
4 '_\_\_-;"‘h\.._
. \\
ﬁ'ﬁ" |EI"‘ "é" |;" —

University College Londan

Howal Society Research Fellow

FOFaLHOE POr4LHECE
Already  investigated in terms of
tuning for underying event {Field). First note that the quarks over
See big difference between wusing ) Traraverne” Onuped Purtos Dorany st wide region of smaller = gualitatively
CTEGEL amd CTEQS 1M partons [, | RO P smaller than . Lack of additional
mainly due to gluon. i | e, quark evolution at
e e T -
Agpresment can be  reached by e = - At high = Infl #) tefrms in
satuning. Will affect predictions for £ === matrix elements lead to guarks
ather quantities. Want universality. - being smaller.
- LS - - - - L= 8 Bl - . -
B E T T =
In order to inwestigate this look
at indications from well-understood
rEiT'I::I-E-" O OCESSES Traesve s Ve ey Dessis :I-.:n.-l
LS 'y - LB
- il ——— e —
T M r—
et —
2w et —
G ~
E-II L -
] T — —
" - - - - - - - - - -
s i |
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LO** pdfs (R. Thorne)

I partons lead to best shape 1 oo . e L o 8- s e i
for inclusive fixed order heawvy boson - - .
production at the LHC. T
Has lead wo the proposal that ©
partons should always be used. HLOELOaL
e 1
M=V
4L .
Sometimes Y L0 partons betber to use if only matrix elements are known. Can get
significant problems with shape if LD partons used.
But can be completely wrong at small = using 00 partons due to zere-counting of
In{l/x) terms.
At compared to "MLC {and higher orders) missing terms in lnll — 2} and 1oL/ =)

in coefficient functions and for esolution.
+ partons at _0 bigger at @ — 1 and at = — 0 in order to compensabe.

From momentum sum rube not enough partons to go around = leads to bad global fit

at L — partially compensated by large o M3
Howewver, Relaxing momentum sum rule at LO could make L0 partons rather more
Fikm M1 partons where they are nomnally too small but would still be bigger thamn

where necessany.

PF4 DS &
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Small 2 counfer-example. Consider
production of charm in D15, All chasm
produced in final state {FFNS).

At element covtain
divergence at small = not present at

Same issues in heavy flavour hadro-
produoction.

Using M partons the matrix
element result is well below the truth
at low scales. Shape totally wrong.

2 glueon is wery large at small @ since
it has been extracted with missing
enhancements at small =.

partons and matrix element
rmore sensible. compensation bebaeen
failings in baoth.

FOrLHECE

Also wseful to use definition of
coupling constant.

Because of guicker running at ™
couplings with same walue of acef A5
wery different at lower scales where
D15 data exists.

Mear ¥ = lzeV® MNLD coupling
with oeg( A1) = 0L120 similar to
coupling with e 5 = 001300
Uess of MLD coupling helps alleviate

discrepancy bebseen different orders.
coupling already used in TTEQD

partons and in Monte Carlo
generators.

FOFdLFCE

B _‘—\—\_\_i_\_\__
= =
T
CT P e Rt ]
BRTTF L BT
L g1 3




Relaxing momentum wiclation and
allowing MO definition of coupling
daoes dramatically improve quality of
L0 global fit.

Momenturn carried by input partons
goes up to 113%.

Using ™LO definition es{M2] =
0.121.

The _0O% and WL0 partons are more
similar in this case, particularly for
o~ UO0L—0u01. {10 often bigger —
compensates for samaller cross-section
ar LY.

Full details  of study i A
Shertsney and R.5. Thorne, e-Print:
arXiv:0T11.2473 [hep-ph).

For LHC LO" partons lead to shape of
comparable guality as NMLO partons.
Mormalization better.

PR
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Similarly gl=, ¥ = significantly
bigmer at L0 than at L0, and rmuch
bigmer than MNLO at srmall =.

Should do better for gluon-gluon
initiated processes (e.g. Higgs
praduction where K -factors are often
much greater than umity).

For  charm structure  function
comparing all  possibilities  L0F
partons and L matrix element is
indeed nearest to fruth at low scales.




O** pdfs (R. Thorne)

These ara for wotally inclusive, stricthy fixed order calculations. Consider using Alsa look at distributions for 2 boson and final state muon.
generators [work with /by A Sherstnev] and include parton showering (ie.  use |
MCQMLD at 1.

Consider first & — g’ g production at the LHC with e = 100GV and 1) < 5

IEl@ ML df )= 2.40wb.

1E)@ LO*{pc 2. 10k,

With wery similar relative results for 18 — e, e

1EJ@m NI Af 1. Tk,

El@ | 3 17 G

; o Fecuylte using L0 partons clearly best. Mo parton can account for details of po-
= 200G distribution due to hard emissions at " _L
4L DA = POor4LHCa
Consider Higes [ 1304:eV) production from gg fusion at the LHC. Also look at distributions with H — 7+~ for single v and 777~ pair.
1E]® Ml df )= J38.0pk. I = .
1E)® LO{pe 23 dpk. 3 i =
1E)@ LO*{pe 32 dpk. = -_1
Sirmilar for £ produection. | I - -
1E]@ NI ali A1 3. : :
1@ L G 1 i hﬁ\\l\
@ 31
o o g, E‘:L,i__. ,1
Fecults using LO" partons clearly best in normalization. All reasonable in shape.
ST ] r POF4LFECE =
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O** pdfs (R. Thorne)

Consider instead single top proeduction with ¢ — o + & + b production at the LHL. Also look at distributions for ¢ and final state muwon.

Mow @ #-channel process.
1E]@ Ml al 200nh.
1E)® LO{p« 238ph,
El@ MLO(pdf)= 2T0pd.
1El® LO*{pe 2a7h,

Sirnilar for other t-channel process vector boson production of Higgs + two jets using
code WEFMLO [feppenfeld st al).

1El@ Ml al 45208
1E]& L 3 A.26pk.
)@ NLO{pdf)= 4.65pb. Results using _ 0" partons a kit high in normalization, but a better shape than
EY@ LO*(pe A Ohak. which has the best normalization. Mo parton can account completely for details of
' prr-distribution dwe to hard emissions at NLO. Similar for Higgs via WEF.
O 4LHC D -1 ror{4LrCa T
Consider b production with the induded contribution for radiated g — &b at the Also look at distributions for single b and bh pair.
LHC. Mobed contribution strictly N LO but wital for poe-distribution and incleded in L0 | : :
generators. Cuts gy == 200V, |nlb)| =< 5, A8(b ) = 05 . e
1E)® NLO{pdf)= 2.76ub. -
1E)® LO(pe T L
1E)&@ M alali L.506 e,
| L=
1E)@ LO*{p 263 k. -
This process probes the fairly small = gluon, i.e. = ~ 0001, so MU0 partons are worst E
due to small gluon at small =. e 3

e |

Fesults using L0" partons clearly best in normalization. NLO worst and problems
with shape at low scales [ie. small =].

P DS A POFLECE i



O** pdfs (R. Thorne)

Caorrections

“Warious reasons why T matrix elements may give large corrections.

- 1 /= divergent terms in matris elements.

- Large corrections from soft-gluon emissions near the edge of phase space, ie. large
threshold corrections.

- Largs correction from analytic continuation from space-like to time-like region, i.e.
1 + exxlll 2 factor in Drell-Yan production.

W, &, Higgs and tf, b-production and jet production {including 1 = §) all hawe ©
enhancements from at least one of these sources. In each case the enhancement of
0% partons compared to L0 compensates to some extent {often surprisingly well].

t-channel processes do not hawve thess type of large corrections, and for e g, single ¢
or Higgs via wector boson fusion the ! matriz-element correction is small. In these
cases LO0° ower-compensate.

Hosmewar, leaves shape of distributions more-or-less unchanged. Unless probe wvery
small-= partons enphancement from _0° partons 5 not that big. But these processes
do not probe wery small-x too much by the natwre of processes.

4L HC D £

Partons rather insensitive to change. LOMO far more similar to LO® than to LO and
- —_— I—n.ﬂ -I'._ —_— I-:lu.ﬂ
3 ] L] =t X [t ]
= 3 ¥ L ! L
H N W [ r: L L e
-1"1'- = LY
ok
L 4 L s 4
N,
I . - \“‘ér_-ﬁq_ T
- — e i3 - lm
- '3 s
s ] - g p
) B iy 3 g o
. | I A .
T - _- = K
p . " - = - ey 7
¥ EH -
S E TR ] o

H. Jung, Report from PDF4LHC workshop 14 July 2008, CERN

More recent developments - change of argument of coupling constant.

Bonte Carlo generators use scale o7 = 07 = [1 — 2] for the coupling constant in initial
state parton branching rather tham the standard PDF choice of 7. Automatically
incorparates leading log corrections at high =

Incorporated this scale in B, splitting function {by far most important effect at high
z and =] in a parton number conserving manner - nonsinglet evalution still conserves
numkber of valence quarks.

Quality of fit improwves by -~ 50 wunits, mainly for high-2 strecture functions where
resummation speeds evolution.

Allows ooz A% to lower to 01105,

Input partons now carry 1175 momentem, but this now falls with £} since modified
coupling leads to increased branching of high-2 quarks.

QOverall change in partons O C compared to LO" very modest.
rOr4LHCa =1
Lok at distributions.
s — Ry R T
_\]— - ML T T LS § "
- . ML DN L _r--
* L] ® ¥ - - o
D
‘ -""—\.-"_ .. e
i
a s ] L] L ﬂ‘r‘—-:—" S a r L . IJ.l.-_-l:-‘.

Results using L0O""
production.

partons extremely sirnilar to those wsing L0 partons for &

Wery similar for W production.

POF4LECHE 25

12



Look at gluon dominated quantity

- :—Tr - -
Results wsing LO"" partons extremely similar to those using LO° partons
production from gluon-gleon fusion.

Very similar for 5% production.

PO LHC D

Caonclusions

Meither standard L2 and ™10 partons ideal for LD generators.

MNLO gluon mech smaller at small @ — gqualitative changes. L0 guarks usually too
smiall.

Introduce modified LO" partons, i.e. momentum violation plus N LD coupling constant,
and now Maonte Carlo-inspired scale choice.

Comparison with processes where ™0 known suggests modified L0 partons usually
provides maost reliable results — especially if sensitive to smallish =, Additional partons
alloened by extra momentum compensate semi-universally for higher orders.

LO** partons, with additional Monte Carlo-inspired scale choice for coupling work
even better.

Mot always most accurate way to predict full L0 cross-sections (t-channel processes).
Hossewear, never badly wrong for any particular parton in any particular range, unlike
standard fixed order.

PR
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Consider instead single top production with £ — u — i+ b production at the LHC.
Mow a t-channel process.

NLOME)® NLO( pdf)= 259pb.
LO(ME)@® LO(pdf)}= 238pé.
LO({ME)@® NLO{pdf)= 2T0pb.
LO[ME)@ LO=(pdi )= 208b.
LO(ME)@ LO=(pdi )= 288b.

_0=® glightly better than LO". Similar for other t-channel process wector boson
production of Higgs + two jets using MU0 code WBFMLD {Zeppenfeld o .

NLO(ME)® NLO(pdf)= 4.52pb.
LO[ME)@ LO(pdi)= 4.26pb.
LO(ME)@® MLO{pdf)= 4.65ph.
LO(ME)@ LO=(pdf )= 4.95ph.
LO(ME)@ LO=*(pdi}= 4.E5pb.

FordLECEa

Examination of values of » sampled in cross-section shows that deficit in L0 rates due
to lack of partons for ® ~ 0,01,

WD partons hawve better distribution, but L0

POFALECE




H. Jung, F. Semson-Himmelsiemna, M. von den Driesch
(DESY]

% PDF4MC
whoy special PDFs for MCs are needed, necessary end important
2 Strategy:
HOWTO obtain PDFAMC
# which data to use for fits
fincl stotes from HERA Collinear ﬂ]lll“lldﬁh! incoming/outgoing partons are on maoss shell
# dependence on MC (prgf =g %, -Q%+rxys=0> x= Q *fiys)
= ronclusions BUT final state radiation:
gl =q 7, -Q7+xys=m 2 x= (Q"+m ) (ys)
AMD initial state radioticn:
rrgF=q %, -Q+rxys+q’=0P x=(Q g “Wiys)
Collinear approach: q° ¥ = q° = 0, order by order ...
Well known.... since years...

ML corrections... better treatment of kinematics... but s+ill not all._.
H. Jurg. POFALHE workshap, Tuly B4, 2008, CERN H. Jung, POFELHE werkzhop, Tuke 15, 2008, CERH

& F, described by
PYTHIA with
reasonable X"
significant difference
from including initial
state parton showers
gluon much less steep
[l 3

= change of kinematics T

2 better treat kinematics
from beginning

= special machinerie in
DIS needed...

H. Jung POFALHG workcshap, Juiy B4, 2008 CERY, ' ’ H. Jung, FOFSLHE werlishop. Toky 15, 2008, CERN
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gl 07}

cecadEEES

Mew Task of Global Analvsis
Transverse Momenitum J2 5 distributions
Mew Do  include not only rapidity () but also

f2pof Drell-Yan pairs and £ bosons

Mgl

RO P [Resamnmonest somn
Cabobal Amabyas

R
i

hep-phAZ 12156
Hrock. Landry, Mool CPY




MC generators include not anly LO ME - caleulations, but include
resummation to all orders via parton showers

as resummations are now included in PDF determiantions, parton
shewers should alsa

“factorization scheme” in MC event generators is net DIS, nor
MSbar, but a MC specific factorization scheme

in a glebal analysis, POF and alse parten shower parameters can be
simultanesusly determined .

kinematic effects of including transverse momenta can be important
fer PBFs

H. Jung POFALHG wortathon, Juy 4, S006. (ERN

use LHAPDF library for parton evelution end elphas
#® yse any distribution and evolution code
# evolve for every call {fost enough, con be improved if necessory...)
& mossive/massless treatment
use HZ Teal/RIVET for comparisan of MC prediction with
measurements
# HERA HI/ZEUS: F, F. jetsetc..
* and ot @ loter stage ...
# TeVatron COF/DO: jets, W/E x section as fct of pt
use general fit pregram (PROFFIT A. Bocchetta,A. Knutssen, K. Kutak)
= gasily extendable for other MC generators and olse MLOC programs
& Tmprovements for fits {in progress: A, Knotsson, K Eutak, H Hoeth)
2+ calculation in grid points
< porametrizotion
<+ fit to dota (including uncertainties)

H. Jurge PLIFALHG worleshep, Juy B4, 3008, JERM
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@ fully consistent appreach would require doubly uPDFs and appropriate
factorization thearem, which will include collinear factorization and
kt-factorization as asymptotic limits..,
branch 1: use UPDFs and k -facterization as dene with CCFM and

CASCADE (e ralks ot HERA-LHC W5 2008 by 5. Houtmann, &, Krutgson and CASCADE)
branch 2: use standard MCEG like PBY THIA/HERWIS/RAPGAP but
also ALPGEMN/SHERPA efc and ebtain PDFs from fits to F_and

TeVatron data, as dene in global analyses

# peither LO or MLO is appropriote

# define MC-PDFs, depend on generator, parton showers etc

= MC-factorization scheme.... instead of M5 bar
% include proper treatment of porton showers in initial and final state
% include all kinematics frem full simulation, no approximations

H Jun . FOFELHE werishop. Toky 14, 2008, CERN

Lund string f ragmentation
# PYTHIA G
& faorpp ok
# rot really applicable for ep DIS
= inclusive F_: MOt really
#® charm in DIS: MO
& dijets: ok
= PYTHIA B
& forpo ..
@ DBIS and ep NOT implemented
a RAPGAP
applicabie for ep DIS
using PS similar to FYTHLA (but
rat exactly (conserve x._.}
wirtality ardered shawer

& e | und stiri
Hm.mmmw..‘mﬂ.m.m

Cluster fragmentation
® HERWIG &
& forppok
& not fully applicable for ep DIS
& inclusive F,
# charm in DLS
# dijets
& HERWIG++
& for pp
& IS and ep MOT implemented

USE RAPSAP

for PDF4MC determiantion

Use PYTHIA in dijets as x-check
test “universality” of PDF4MC




Aroclucion of 1"+ Mesong with Diats in ai HERA,

Producton al OF=. Vasom e Opels m Cipdsn- ik Sradsring
H1 Colatorabsn |d. Aklas of ) Prgn LCS 12708, 007 by -ea i3 9000

Cwrpg-lmurl pa b Sonfurng wl HE AL
1 Colaberation (5 Sk o 6l] Eur Py 08137 1387 2007 hepacOPOdas

* use measured = only slightly T 45
i =) 3 (=) B
xsection of D* 1 — B L : changed E;E | o = 108 G %EE | o = 10 G
s fir e L= ere "I E — oww TIDE — ceaw
fir  @.xpen “ " paramet = Bee ey 25 | BHEosE
0 % BUT further 20k 2o F
* improve X by 6 o " constraints due | o F
o
units compared ta = " 10 - to different | T — il 3
starting values ' - - N kinematic -3 8 ' v - 8 ' -
# much improved X regions .542 E:E
compared to F2e fit # Gluon can be well -~ == o = 100 G =35 G = 1000 Ge®
. E-E: e —_— el =30 —_— il
determined from . | - Bnnasiny 25 B T
visible charm x- fE' o
=4 § =]
section 10 10
5 F 5
0 - o
10 =3 =2 - a =3 -2 -1 o
H. Jung. PLFALMG woricthep, Tuiy 14, F008. £ g e A S H, T, FLFSLHE werishop, Tuky 14,5 u =

& use only visible cross sections, % dijets in DIS, sensitive to gluons but also to quarks ...
# gt least for MC fits.... extropolotions to total x-section highly model # dijets can be caleulated by PYTHIA and RAPGAP
dependent # consistency check ond check for "universolity” of FOF4MC

# [0* gnd D™+jet measurements give consistent results for gluon
# result is nearly identical to CTEQG!

# BUT pdf in massless scheme, and ME massive ..

# NLO alphas in pdf, BUT LO alphas in ME

# need to check consistency on mass parometers etc

H. Jurg PPN workshep, Juiy B4, 2006, CERN 14 H. Jursg, POFELHE wpelshap, Toky 15, 2008, CERH il
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H. Jung, F. Semson-Himmelsiemna, M. von den Driesch
(DESY]

% PDF4MC
whoy special PDFs for MCs are needed, necessary end important
2 Strategy:
HOWTO obtain PDFAMC
# which data to use for fits
fincl stotes from HERA Collinear ﬂ]lll“lldﬁh! incoming/outgoing partons are on maoss shell
# dependence on MC (prgf =g %, -Q%+rxys=0> x= Q *fiys)
= ronclusions BUT final state radiation:
gl =q 7, -Q7+xys=m 2 x= (Q"+m ) (ys)
AMD initial state radioticn:
rrgF=q %, -Q+rxys+q’=0P x=(Q g “Wiys)
Collinear approach: q° ¥ = q° = 0, order by order ...
Well known.... since years...

ML corrections... better treatment of kinematics... but s+ill not all._.
H. Jurg. POFALHE workshap, Tuly B4, 2008, CERN H. Jung, POFELHE werkzhop, Tuke 15, 2008, CERH

& F, described by
PYTHIA with
reasonable X"
significant difference
from including initial
state parton showers
gluon much less steep
[l 3

= change of kinematics T

2 better treat kinematics
from beginning

= special machinerie in
DIS needed...

H. Jung POFALHG workcshap, Juiy B4, 2008 CERY, ' ’ H. Jung, FOFSLHE werlishop. Toky 15, 2008, CERN

H. Jung, Report from PDF4LHC workshop 14 July 2008, CERN
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Mew Task of Global Analvsis
Transverse Momenitum J2 5 distributions
Mew Do  include not only rapidity () but also

f2pof Drell-Yan pairs and £ bosons
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# Lsing H1 jet measurements
o ERTC B [RE) A

5 < QF < 100 GeV*
—1=n<25
Ep > 5 GeV
# jrmvestigote x dependence of
starting distribution
H. Jurg. PEFALHE worcshes, Tuy B4, 7008 CERN

* Using PYTHIA for jets in DIS
NEW I

* gives reasonable results...

= for E, distributiens gives

K _ B _
H = 3= 1.8
with CTEQSL

% fit normalisation of = [ § o
gluon, other params 'j o . l: R
give similar results. . f~ . i T S o
* significant  x° | -
improvement in ; B
# norm dif ferent :
from D* fits . .
% need to investigate 2: i I %:_‘_ i
influence of » | — el =
quarks..whichalse k. o i |
lead to similar  %° 3 =¥
imprevement in - f [

H. Jurg POFALEG wirkahip, Juiy 14, 3008, CERM
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H. Jung, Report Trom ror4LHC worksnop 14 July cuug, CERIN

e 'i " 6§« 0" = 10 Gevt
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# Using Hl jet meosurements
1H1 B 13 G 4T
5= G < 100 GeV? "
—len<2h
Ep =5 GeV
Fit improves +° significantly '~

(~30 units ) il

H. T, FOFSLHC wesishop. Joly 15, 2008, CHRH

% Dijets in DIS calculated with PYTHIA / RAPGAP
* both using G ordered PS5 end Lund string fragmentation
* matrix element and ME+PS matching is different

4 TImportant check for consistency of both MCs
# never done before, in terms of PDF fits

# cansistency of POF fits with both generators

2 [ittle dependance on details of P5

H. T, FOFELHE wirishop, Juky 14, 2008, CERN
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tools are available ...

relevant data are selected and available ( would be even better to
use precise preliminary measurements of D* 11

investigate fitting of quark initial parameters

real fits including error treatment can start now

expect 17 PDF4MCE during summer

+* PDF4MC is one of the activities of MC group of Terascale Analysis Center at
DESY ...

H. Jurg PLFALMC workcshven, Juy 14, 2008, CERM

H. Jung, Report from PDF4LHC workshop 14 July 2008, CERN

using PDFAMC helps to improve description of data by MCs
POFAME are “universal™

< depend on parton showers and fragmentation (7]
% do not depend on MC generator (it same PS5 is used..)

concept of PDFAMC works
< fitted parameters are close to global fits
Fbut improve y° significantly
<% ready for o global POF4ME fit of HERA

Plan to have 1" PDFAMC frem HERA final state released by end of
summer (2008) !

H. Jupg, POFELHE worsshop, Tuky 14, 2008, CERN




