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4. PARTON PARAMETRIZATIONS,
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VARIOUS CAL CULATIONS OF HEAVY FLAVOR
EFFECTS IN DI(S AVAILABLE AND IN PROGRESS

« MRRS (1o
+ TUNG et al.
« VAN NEERNEN, SMITH et af. (NLO)

—> DIFFERENT SCreEMES !
INTERESTING QUESTION IN FOTURE
PAIALYSIS ¢ -
COHPARISON OF DIFFERENT NLO
RESULTS <> DATA-
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D. HAIDT EFFECTIVE  F, @) PARAHETRIZATION
@LOW X

Bea = m oy (5) tg (1+ &)

m= 0.455 x= 0.o4% QF = 0.55 GeN>

e NO INDACATION OF A POWERLIKE RISE @ SHAL
X !
—> DESCRIBES F,, PERTURBATIVE AWD NON-
PERTURBATIVE CONTRIBLTION:
MLE NOT SEPARATED.

FE(x&) AND f (x@) € Low @* B.BADELEK

.Q"‘—-)O

E o @ F = (4+ 3 )Fz—-lx-F,‘. % QF
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s PRESENT PARAKE TRIZATION DOES NOT
FT The Low Q* DATA OF H1 EXACLY YeET
AMEYER
—> ROOM fOR IMPROVEHENT

DIFFCULT TASK TO INCORPORATE ALL RELEVANT

RE SONANCES | CE E.6. TIMELIKE CASE:

g (ete"— hadiows)
F. 3eer L EMMER,.
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2. STRUOCTURE FUNCIIONS
AT SHALL X

® UNIFIED BFKL+ GLAP KIWECINSKI, HMART(N, STASTD
DESCUPTION OF Dis
A R},m’-
G oa@)=[de[d0 £l g @ (5 )
x "o + :
o FORMER AKHS APPROACHES (4993,94) ¢ CUT- OFF IN
THE INFRARED
RE &(ON

(NITIAL STATEY
o DIFFERENT SOLULTION:  JB,  F.PHYS. G19 (4993) 1623

#- THE UNINTEGRATED GLUON DENSITY (% k})
(M BE RELATED TO G(z,kRY) with k2
IN THE PERTURRBATIVE RANGE.
F, DCPENDsS ONLY THROULGH O(( R;‘/Qﬂk)
OF ky¢—> NO ‘cuT oFF’ Depenpence, N

| . . IFF Q> Ry .
THS PRESCRIPTION (S APPLLED.

SIMILAR  SOLUTION :
CE: COLLINS, BLLis 'S

o MODIFY ALSO BFcl. kerneL By Lo P&%'
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SCHEHE — INDEPENDENT R. THORNE
EVOLOTION ERULS.
(FP\G‘OQJEM‘iON)

SINGLET CASE :
d (Ff(u.&‘u)t (N o (Ffm,a‘) |
deq Q™ \ TS (v, 6% Ot FS N &%)
ﬁ..’ £/ (d /2T ~ CATANL /45

- (ru ru.)

l'_L.:L |—.l-l..

CORRESPOMDENCE Tp PDF's :
FS - c2.2 + ct6
BP- -z~ &6

USE dm%(cQ# e G)
EXPRESS . CZ;G) _"(EQS:FLS)

e ACCOUNT FOR RESUMHED TERMS IN T
AT  SHALL X

QU ANALYSIS : AT 1O F (&)

ﬁ_(R;Qc’;)
ASSOMING A PERTURBATIVE LevEL
2 n |



Table 1

Comparison of quality of fits using the full leading~order (including leading-In(1/ z) terms)
renormalization-scheme—consistent expression, LO(x), and the two-loop fits MRSR,, MRSR,,
NLO, and NLO,;. For the LO(x) fit the H1 data chooses a normalization of 1.00, the ZEUS
data of 1.015, and the BCDMS data of 0.975. The CCFR data is fixed at a normalization of .95,
and the rest is fixed at 1.00. Similarly, for the NLO; fit the H1 data is fixed at a normalization
of 0.985, the ZEUS chooses a normalization of 0.99, and the BCDMS data of 0.975. Again the
CCFR data is fixed at a normalization of 0.95, and the rest fixed at 1.00. Also, for the NLO, ft
the H1 data iz fixed at a normalization of 0.985, the ZEUS chooses a normalization of 0.985, and
the BCDMS data of 0.97. Again the CCFR data is fixed at a normalization of 0.95, and the rest
fixed at 1.00. In the R, and R, fits the BCDMS data has a fixed normalization of 0.98, the CCFR

data of (.95 and the rest of 1.00.

Table 2

Comparison of qualily of fits using the full leading-order (including leading—In(1/z) terms}
renormalization-scheme—consistent expression, LO(x), and the two-loop fits NLO; and NLO,. The

fits are identical to above, but the data are presented in terms of whether z is less than 0.1 or not.

data X
_ points | LO(x) NLO; NLO,
z>01 551 622 615 595
z <01 548 483 554 589
total 1099 1105 1169 1184

102

Experiment data x*

points | LO(x) NLO, NLO, R,- R,
H1 F7P 193 123 145 145 | 158 | 149
ZEUS F5? 204 253 281 206 | 326 | 308
BCDMS 727 174 181 218 192 | 265 | 320
NMC F}* 129 122 131 148 | 163 | 135
NMC 74 129 114 107 125 | 134 | 99
NMG Fpm/Fp» 85 142 137 138 | 136 | 132
E665 F1¥ 53 63 63 63 | 62 | 63
CCFR FN 66 59 48 0 | a 56
CCFR FPN 66 48 39 36 | 51 | 47

oy Nes ey ey
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EvoLuTion ofF F7, 5, £? J8 , ANO&T
AT SHALL X
e D{S SCHEHME  CDLL. FACTORITATION
e NLO, LDx , NLX
——> SUBLEADING TERMS (e-g.Ng = 4)
Yaas — - 233 . 4osq
- _ 2713
]‘]3;4 N + 846.A. NLO
39! Y
Ta = 22 - 983

HODEL » A : Vip YT 8;"’ By (1, as)

8: 'le —r K*J 4 —N)
C: ¥is g G- Ny

Di yij = ¥ (- 2N +NP).
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CArACK

cixea.ont 96
wae _ _ Xe) + ™) Cr_as
Tea.NL = ' ('TL) CA e NL
2 ¢
axM(m) = 7 Gr"fﬁm(n)
N 1 Cr q,
ax™N) = 06 !{ [x (L) + x (‘n)] - —1(7;.)} ]Cf_r“m‘ ) -
@ _ N, 2a, (71 «ran® 1233 13 Cr a,f;
WA = - 6 {”FW*[”“&](H) e 36':_8((3)&7 N
1216 T, BULEPR - JON 7 e AT '
+[81 108" () 120" 3“‘”6‘]](?) T ¢
8384 233 , 284 91 4, .
[( 243 162 5 8- 7_26’r +2C(5)_5“3)')
= \ 5
+ (Seom -—g—c(a)— 164(5)) = (%)
45928 638 , 65 . 407 125 2330
+[(F ~ B3 — Ty ~ 203" ~ oy By, B0

31 190y~ 9% sy sugiay) 2] (%
“3024" ) ( =((3) () (3) - 80(3) ) c,.] (N)
a7’
+0 (%) } :
In the DIS-MS scheme 1:1,.,1, is given by, cf. {15],

15 3. dln H(ﬁ')
1:: EL = 7:: S{p + ﬁO I da - [1 - R(a')l ‘T” NL
]

0.3 [5 (45 + "m« m) & J (3

']\ Dis.

oy

2a @\ *
C’ = &Tph[,(‘n)ﬁ(‘n) = 'Tp CL (—') 3
L 3 :;1 "N

2o,

% =z, [C" 32T

_ (1= [B(-y,1+9)
hulr) = (3-2»,) B(2-21,2+27)
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3. g IN DIS

(WiTH WG 3)

T. VAN RITBERGEN, Boo N O(5)
S- LARIN, J. VERMASEREN

A
fax gf"ovey N 0(ad)
0

(RECENTLY ALSO: NS X S HOMENTS O(), Y, 0@

==y CRUCIAL STEPS ON THE WAY T0 TE3T &=
RCD AT HGH PRECISION

30.834 ARTI4 2334 DIAGRAMS
(O PTIMA L. CHO(C



The Result:

Ja., ) L : - -
a1 o= Aed) = Bearl el Bhal Bzal + Olal),
In p?
Jy = ?C'J‘— '[F”f
3 20
J] = ‘;02 -——l(,FTan-—?C Ian
. 2857 205
3y = : 1+ 20 rlrng — _Q—CFC Fpi’lf
1415 " . 158 .
ﬂ?(' TFrLf+—CFfFraf+ CA[
' , (150653 44 39 143 136
33 = c*( ——‘) CiTen (— )
33 186 5 Gz )+ CyTrny 3] T 3%
. - 7073 656 . 4204 352 .
+Cf‘C?FIFTLf ( 313 — —C3) C 4C;;TFT?_{ (— e =+ ““"—(_.J)
2 7930 224 135) 704
, 17152 448 _ 4‘4 L. l..u... .
+04CFTFn,( o T o) 5 Caling + Tpn,f
du’bmi dn,b«::f. 704 drth{ :idub«::d 512 1664
B4 Ty (__@jL'_CS).Jrnf P24 ( 10 3)
Ny 9 3 ' Ny 9 3
) dt;‘_bf‘ddrli.:fx:d T04 512 .. .
TN (— o T3 (’3)
with:

. 1 .
dpt = T[T+ T'T'T'T + T'TT'T
+Tu.-Tr‘.Td,Th 4+ -Ta-T(’laTh.T(_' + -T.'LT(E-T(.'.T?)]

dn‘ bed

1 , ;o o
'éTr [Cacbcf.cd + Cuucbcdca 4+ C(}.Cc_ Crbcd
_I_CHC(‘CIficb + Crn Cdchcc + Cm Cfdcmcrb ]

T -Tb -Th-Tn. _ _Z'fnh.r--Tr-
[C”]hr = _L'fnr.hrt
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Results:

for n; =3 we find

Qo

s m

2 3
3 - 4 - 8 ]-A
+ El —0.333 (-‘-’-—) —0.550 (“—) 4447 (“—) 1 ~
s T T 9

for nf=4.5,6:

. | e\ 2 3
[ gt = [1 - (“_) — 3583 (9--) —20.215 (?) } (£—|gal+==as

ny non-singlet singlet
(/) (o /7) (e./m)? (/)
3 -3.58333 -20.21527 -0.54959 -4 44725
4 -3.25000 -13.85026 1.08153 1.837423
J -2.91667 -7.84019 2.97845 13.07103

6 -2.58333 -2.18506 5.27932 20.73034

Table 1. Second and third-order coeflicients for the Ellis-Jaffe sum rule.

e
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CAN ONE HND p,a EXTRAPOLATING BY

A PADE  APPROXIMATION ? J.ELLIS etal '
— = 06} , 24, 3978
PADE
J

Nf- 3, 4+, 5
NEW CAAMIR
OPERATORS



Panagiotis Spentzouris. a, from Neutrino-Nucleon DIS 15

CCFR ~Global Systemanc QCD ar Resulrs

AL = 337 4 28istat. — syst.) £ 13(HT) Mel’

(x?/DOF = 157/164)

aYEC(MZ) = 0.11920.002(exp)£0.001( HT=0.004({scale

0.090 0.100 0.110 0.120 0.130 0.140 0.150

g_(;]_:_gl””'””'"';'"s""""'l""l“
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HERA DIS . g
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Lattice QCD |- —
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gy FROH POL. DIS DATA &. RADOLFI ef al.

e NLO QUD ANALYSIS

+ 0.004 + 0.009

A (M3) = O-M0_ 00 &P _ pooc ™4

« BJ (POLY SOHRULE

+ 0.040

ds (H%) = O’MS _ 0.011_

oA, FOHM  GLS SOM RULE P SPENTRZOORIS
CCER

A
o Fn 3 [ ge - (gl - ()] - an
PRELIMANARY ¢

+ 0.004 +0.0006 —+{0.0v¢-
Os(Me) = 0.M2T 5005 —oopg, 0008 (Kodd) -5 os,,

Stk 8%‘1\



Panagiotis Spentzouris, a, from Neutrino-Nucleon DIS
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PROSPECTS TO HEASORE
“ S M.BOTIEC o a.
AT HERA

e ToOLS + 05 %, ASREEHENT OF
4 QCD EVOLUTION CODES FOR
FNI—D

y ( H4, ZEUS, AV, SR etal.)

o PROSPECTS POR  &ol™P:

ol ()= 0.0025.. 0.0035  SYSTEMATICS

FixeDd

Sd (M) = 0.0045 ... 0.0020  SYSTEMATICS

F1TED
e THEORETICAL ERROR

Aoy = 0.003 REPRESENTATION OF &

NLO:
o Adg = £0.0035 (REN) * 0.003 (FACK)

& > 5D GNt

——>  3L00P ANOMALOULUS MDIHENSIONS

NEEDED TO LINE UP  WIiTH

S og™f



4, THE HiIGH & HERA EVENTS:

PHENOMENOLOGICAL ASPECTS

(WiITH WG 5)
JB LEPTOQUARKS |, ep X pp
G. WANG L@ LiMTS FROM TEVATROMN

J. KALINOWSKI IMPLICATIONS fOR ete”
D.ZEPPENFELD (ONTACT TERMS

S.LOLA )TZ SUSY
S. KOHLHMANN UNCERTAINTY OF PDF's (@ LAREER X
A WHITE b QUARKS

4

. ¢ NO THOROUGH THEORETICAL CONCEPT
: YET TO EXPLAIN THE EFFECT

| %’
/& NO PREDiCrioN

= INVESTIGATE SEVERAL POSSIBLE  SOURCES

N THE BACKGROUMD OF THE WORLDDATA.

L
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LEPTO QUARKS Ja
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E’,'*'u-—)(j) => Br(d)—recﬂ_ : S &V
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G. WANDG

1st Gen. SLQ: Mass limits »°
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CROSS SECIONS :

PP — SS VS = 1.8TeV G = 0.2 pb \:1‘51‘6
_ PR,F= M.
PP — VV 0 ~0.3 Pb
tin KGIAG

3B, BoOS, KRYUKOV Oct- 9

Teooo HiGH EN. BEHAVIOR
JB, BOOS, KRYUKOV  Ock. Q¢

PL 8292 (499%) isv

MORE DATA FROM TEVATRON : o 1999

CDF RESOLTS expecte
Soowm.

REMEHBER , Br (V—eq) = 4 !

[

VECITORS ARE STILL IN THE GAME.,

CAN HERA STUDY ALSO OTHER SIGNATURES
; 2
UNTIL 4999 % e V(S Mg
X
9 BETJB, KRYOKOV DESY 97-0b%
~ 3 EVENTS UWNTIL DECEMPERY

'PROPAGATING' LEPTORUARK €— ONTACT INT.
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EWIMATES BY THE EXPERIMENTS : O(5%)

—> EFFECr MAY BE LARGER <> LESS EXESS.

e FCED BAK FROM THE VERY LARGE X RANGE *?

—> FURTHER DETKLED STUDIES ARE  REPUESTED.



