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HI & ZEUS data. New theory.

Charged Multiplicities in DIS and DDIS
Inclusive photoproduction of non-strange mesons
Strange Particle production

Charm fragmentation

Baryons decaying to strange particles
Antideuteron production

KK Bose Einstein correlations

Prompt photon production in DIS
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Lab Frame

Breit Frame Breit Frame

-Q/2

DIS particle multiplicities: use of Breit frame

DIS event

Current

Target

(De Wolf)

» Use Breit frame to compare multiplicity in ep
to (one hemisphere) of e*e

e Breit Frame definition:

2xP+qg=0

e "Brick Wall frame": incoming quark scatters
off photon and returns along same axis.

e Current region (CR) of Breit Frame is
analogous to e*e” in O™ order pQCD =Quark-
Parton Model and energy = Q/2

eBut: QCD Compton and Boson-Gluon Fusion
processes — Particle migration out of current
region

K.H.Streng et al. ZPC 2 (1979) 237; S. Chekanov

T Phys. 6 (1999) 59, hep-ph/9806511; 9810477

sEnergy in CR < Q/2

eZEUS: use measured energy in CR of
Breit Frame as energy scale
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Can we look at more of each event?

dn/dy
A
DIS
W2 ~ Q2/x
ymClX :ln (W/mﬂ') y
In DDIS B plays role of x in DIS
DDIS Ty
=5
p
1 .
gap ~In— Y 0 (CMS)
xlp min

k (De Wolf)

struck quar'
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{nch}

<n_>:ep (Breit, y*p c.m.s.) v eTe excludesK, A decay
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products

%
2*<n > for ep

Breit frame:

Closer to e*e 1f
2*E o used as scale

curren

— black dots

v*p c.m.s. current
region:

close to e"e- over wide
range using W as scale
— blue dots



ZEUS: M ;- using best part of central
tracker

20° =" : J L Exclude scattered

/ .

Use best angular range
for counting tracks

T

Il . Use same angular range
___—-f"'ﬂ | in calorimeter for
- )
' o = M= (X E — (2 p)?
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<ng,> v M, 1n x-bins
ZEUS
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H1: <n > v Q¢ in DIS and DDIS at fixed W

dridy « 12 Ir*.(‘h"i..".*'lﬂ%!z
N
Ga ~ In{1-B/B) 1t
i
PR =
v . 0 (CMS) Y.
struck qu

DIS data + DDIS at fixed M,

No statistically significant
dependence on O?

Weak W-dependence in
DDIS

Rapidity spectra v weak O?
dependence (not shown)

:
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H1 prel. (™ > 1)
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<n.,>v Wat fixed M_1n DDIS

At fixed My ' changing W
means changing gap and X,

Regge factorization means

diffractive pdf's AND Final
state properties independent
of X

W-dependence = breaking of
Regge factorization

In resolved Pomeron model:
pomeron + reggeon

Large My : Data move from
Reggeon to Pomeron as W
grows

<n=

<n>

<n>

<n>

W & 1 o o~

=]

[=1]

& N 0 © U 3 N 0 W oW

(De Wolf)

H1 Prel. DDIS (1" > 1)~ Al Q2
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.
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1N, dn/d(y-y,__)

1/N_, dn/d(y-y,__ )

DIS v DDIS:

Rapidity distribution

H1 Prel. (n* > 1)
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= DDIS 4 <:-M
« DDIS 8 <

<8 GeV
<15 GeV

DDIS15<M‘ ~30 GeV

- 80 <W <115 GeV | 115<w <150 Gev ]
’ ¢
X
v
vy , !
' . ¥ .
M H
[ [
L) .
| 150 < W < 185 GeV | 185<W <220 Gev ]
* . o .
T R
i : " :
| : " *
- » il ¥y |
6 5 -4 -3 -2 4 5 -4 3 2 -
Y-Vmax y'ymax

Similar rapidity density at high M.
DDIS gluon rich presumably

KNO scaling

H1 prel. (n* > 1)
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AN /M [1/GeV]
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Ariadne mostly OK: overestimates KV rate. Favours smaller s/u ratio (0.227?)
A — Abar: no significant asymmetry
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Angular distribution of A — 7 p decay in A rest-frame
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Combinations per 0.5 MeV

D**, D*, DY, D *, A* observed
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Combinations per & MeV

om0 KK A — pK ' signals
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Charm fragmentation supports universality
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dE / dx {mips)

o ooo

Baryons decaying to strange particles
ZEUS

Ine-g'at'ivé- éh'a['ge

p, p, K*, K" reconstruction:
tracks from primary vertex
dE/dx 1dentification:

— region method
in blue band
and dE/dx > 1.5 mips
and p < 1.5 GeV

(b)

H1 — likelihood method

O = min—=

p (GeV)

K, —mn~ : secondary vertex. .
p(K°) > 03 GeV, |n(K°) | <1.5 K p mass resolution
exclude Dalitz pairs, y-conversions , H1 5 MeV
exclude A candidates
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Entries / 0.010 GeV
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K® p mass spectra (A*,2* A_, pentaquark)
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M(K: p(B))

Combinatorial backgrounds higher
in yp (<n,> higher) & low Q?

Mass peaks:
®*(1520) candidate in DIS (see
separate talk)

A(2286) in PHP and DIS

seen equally in Kp, Kpbar
(162+36, 11638 ev)

seen equally n >0, n <0
(131240, 145+34 ev)

Consistent with y*g— cc
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seen equally n>0, n<0
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Consistent with y*g— q_q
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A’t* mass spectra (Z,2*, pentaquark)
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ana -t @' »20 GeV’ ' s 3 % %
200 = =

DE' 1 1 | | | 1 M‘E 515!}— §

12 1.4 16 18 2 22 2.4 2.6 28

M(O )
Observe: =(1320) Z*(1385)
No peak in ®*(1520) region T R
”{.ié"u{_lé"{_l}”{lé'ﬁ_lé'"z'""zl%”}_‘z‘”z'_‘a‘”z'_zt s 51718 19 2 2122 23 24

4.4c peak near 1600 MeV for
0?> 1 DIS: £(1580)? £(1620)?
D H Saxon. Ringberg, October 2005

M(Zx)(GeV)

M(Zr)GeV)

22



Anti-deuteron production and heavy particle search

-gc 2E = 4 B I I I I I I I i
J H1 2 10 = -
g E | :
=10 3L negative C11 _
0% E
% - :,
1 . | o
-0.5 0 0.5 1
l0g (M)
d,t mainly from background anti-d: physics beyond standard fragmentation
Nothing heavier than 7 seen. 45 anti-d in 5.5 pb!

0 anti-¢, 0 heavier

<W,,>=200 GeV, 0.2<p/M<0.7, -0.4< y, ;< 0.4
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Ratio Anti-d to Anti-p
=

—
<

anti-d production: compare yp, pp, AuAu

T T I T T T
E T (a) 3
L ! E o(d)=2.7 4+ 0.5 = 0.2 nb
E_ = . ® -z _i ol A /4 = 51}_"'?{_-? ) < 0.19 nb @ 95% C.L.
: AN S ] _ |
3 K A ) f 0.2< ps /M<0.7. | yiap | <0.4
1 1 1 1 | 1 1 1 1 ll] 11 |J 11 1 [ 11 1 1 ] 1 1 1 Jl 1 1 1 1 || 1 1 1

py/M
R A Normalised invariant cross-
R e b) - sections:
- L I TﬂT . - vp, pp good agreement
; . i{ Lf : AuAu much higher
- ) H1 .p -
; v ISR1 (p-p) - —
— © I1SR2 (p-p) = . . .
= & STAR (Au-Au) 5 d/p ratio higher in 4udu also
_l 111 ] i1 1 1 I 111 1 | 11 1 1 I 1111 ] 11 1 1 l 111 1 ] L1 1 I_

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
p'r'{M
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anti-d production: compare yp, pp, AuAu

B, (GeV?)

10

10

10

- Bevelac AGS SPS

ISR

2

H1(vp)

t

?

O Very Heavy lons RHIC
r (STAR)
® Elementary (pp, pA, yp)
111 | 111 |
2
1 10 10

Centre-of-mass energy (GeV)

Coalescence model:

3 I [
1 d”o(d) I) c1 d7a(p)y 1 d7a(n)
— 3o (= ‘

— — ——————————

T d.'_{ D ‘..f-.'_{ P J I‘v. T d.'_{ P

B, mversely proportional to size of
interaction region.

vp: B, =0.010 = 0.002 = 0.001
Similar values in pp, pA

Much lower values in AuAdu

(Very heavy ions):
Bevalac (NeAu), AGS (AuPt), SPS(PbPD)
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Bose-Einstein correlations: K° KY and K*K*

ZEUS

Study space-time structure of particle source via, f(0O,,), its Fourier transform
Earlier shown BEC independent of O?

Correlation function: R(p.,p,) =p@,.p.)p)pp,)=|1+A0;,)|?
where O, =p,;—p,

Fit function: R(Qyy) = a(1400,)(1 + A exp[-7*0,%])
r = source radius, 0< A <1
Measure R((Q,,) in data by event-mixing double ratio
R = { P(data)/P_. (data)} / {P(MC)/P

mix mix

(MC);

All evaluated at the same Q,,. MC has no BE correlations
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Hmix(oﬂ)

Bose-Einstein correlations: K=K

1.8 .ZEUS
+ et
K K
16L @ ZEUS (prel)96-00 2 < Q% 15000 GeV?
—  Fit (Goldhaber parametrization)
% =0.31 + .06 (stat) ") oo (syst)
14|
+015
+ r=0.57 +0.09 (stat.) . (syst.) fm
12}
1t
0.8
" 1 " L " " " L " 1 " " L "

D ‘ D.2 0.4 D.6 D.8 1 L1.2
Q,, (KKY (GeV)
r-value similar to charged pions
ot . — +0.022
KiKi: r = 0.57 + 009 +0‘015—0.06

14 F Ki Ki
DIS (2 < Q" < 15000 GeV?) e'e’
12+ ® ZEUS (prel.) 96 - 00 ® DELPHI
A QOPAL
; il
08| ’ =
06 +
04t i
02 F
04 05 0.6 07 08
r (fm)

r-value agrees with LEP

A-value 1s lower. Reasons:
?different fragmentation,

?¢°(1020) decay in p-fragmentation region

D H Saxon. Ringberg, October 2005
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Bose-Einstein correlations: KY.KY,

»a ZEUS
5 2 ‘ . 2 . : :
S K2 K2 2t Ks Kg
o 22} ) 1 DIS (2 < Q%< 15000 GeV?) ete’
2<Q%15000 GeV® 1 18 o ZEUS (prel) 96 - 00 e DELPHI
L ] ® ALEPH
® ZEUS (prel.) 96-00 1 1 sl A OPAL
——  Fit (Goldhaber parametrization)
e +0.28 14rF
A=1.16 +0.29 (stat) ' o (syst.)
161 ¢ r=0.61 +0.08 (stat.) " g or (Syst) fm yal
12 + + + + - o8k
"I EEXRAE oo
08| 04f
0 DjZ D.I4 DjB DjB ‘; 112 1j4 013 074 OI.5 OIB DI.? 078 0'9
Q2 (KK (GeV) r (fm)
LEP: clear hierarchy r(r*) > r(K*) > r(A) r (DIS) ~ r (LEP)
ZEUS: r(n+) ~ n(K*) ~ r(KOS) A (DIS) > A (LEP)
T r=0.666+0.009 70922 | . fm reasons: ? f,(980) — K° K°
K*K*: r=0.57+0.09 5 o fm affects A at low Q,,
KOKY:  r=0.61+£0.08 *097 o fm (ALEPH,DELPHI removed
J0(980) effects
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Prompt photon production:
y radiation from quark line

. eq =2 eqy

2y DIS: isolated e,y (incl.)
prompt photon isolated e,y,jet

et

proton remnant proton

Backgrounds: y radiation from initial state, final state e (DIS)
v from jet fragmentation
y from nt°, nY decay
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vy signal — ¥ and n® backgrounds
Use e.m. calorimeter shower shape

Shower width Hot core fraction
ZEUS \ ZEUS

ZEUS z-strips

. ZEUS(prel.) 96-00
+  ZEUS (prel.) 96-00

v shape from DVCS data
- - 1%, shapes from MC
. O O .
ZEUS i Fit for y,n’ n° fractions
DIS - Background subtraction is
rather stable against errors
* v sz ST m m m o s o os nsf";l 1n y Shape.
£ 700 5<Ef<10 GeV ' £ 5<E1<10 GeV
S 60| 1109 a) g 800r1a09 b)
17} 17}
> e ool "
el AR PO PO :ITIu+r| ------- i‘]n]
300 400
200
200
.
Ll 1
0 2 4 6
Radius (cm) Hot Core Fraction
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Photoproduction:

H1: compare to NLO and PYTHIA

Prompt photon 1996-00 Prompt photon 1996-00
| . —
% 0.2<y<0.7 ® H1, prelim. .E_ 0.2y<0.7 ® H1, Fllrﬂlim-
(9 -1=m'0.9 —— NLOQCD — 40| s5:El10GeV ~—— NLODQCOD —
5 | e PYTHIA P PYTHIA
o o
i g ¥
- =
L= 20
E 10
b)
1 : 0 '
G 8 10 -1 -0.5 0 0.5
Ef (GeV) n'

pQCD (NLO, Fontannaz et al) agrees within errors
PYTHIA: describes shapes but a bit low.
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Photoproduction:

PYTHIA — origin of prompt vy

| |
® H1, prelim. PYTHI& #& H1, prelim. F¥THIA

3 8

g 0.2<p<0.T —— rad+res+dir — 40 [-0.2ap=07 —— rad+res+dir

G 1ml0@ e rad+res - B<El10 GaW v rad+ras

0 ‘= rad 5 v=+ rad

— —¥—< ~=== 1o Ml - -===na M|

W e o

® otof L3 a) © b)

e = =% =

b L.

= : + .-
Tt "

&
S

' _________ R = - I

6 8 1C -1 -0.5 0 0.5
Ef (GeV) n'

* >50% direct exchanged .

» Radiation from electron line small

* Multiple interactions hurt photon isolation cut and
so reduce the cross-section

D H Saxon. Ringberg, October 2005
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Photoproduction:

v+jet — compare to LO and NLO (rontannaz er ar)

(NLO scale variation 0.5 EY,to 2 EY;)

Prompt photon + jet Prompt photon + jet Prompt photon + jet
S H1, preli o ¥ H1, prelim. | a7 H1, prelim. |
- . prelim. - - . prelim. L . prelim.
% NLO QCD 'g_ ap L NLO QCD 'g_ NLO QCD
0 ------- NLO QCD{M.1) L | e NLO QCD{M.1) ~— oy |- NLO QCD (ML)
cees LO QOCD ===« LO QCD ===+ LO QCD
Po > 25 | 5
g 'g I £ 15
E hh b =~ 20 T
e b 15 —
’.':::;'-,_1_4 ge . i' o 10
O bk 10 + <
— tee-ny
[ B 5
S L
1 | | 0 I L ] ] | 0
6 8 10 -1 -0.5 0 0.5
¥ i
Er (GeV) n

Correction to NLO for multiple interactions applied by PYTHIA
— improves fit at large nY
Large negative NLO corrections at niet< 0

NLO describes the data within errors
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eq =2 eqy in Deep Inelastic Scattering

c

Minimise ISR, FSR
(139.8° <6, <171.9°) far from vy

- prompt photon
Two hard scales:
Jet (Q?, E;) hard for MC to simulate
PYTHIA v6.206 (new)
proton remnant proton HERWIG v6.1

Comparisons available for ey X, eyjet

NLO calculations O(o’a,) by Kramer and Spiesberger
Based on A. Gehrmann-de Ridder,K,S Nucl. Phys. B578 (2000) 326
- 1includes ISR, FSR, vertex diagrams, all interferences,
- predictions for (et+y+one jet) including renorm. scale uncertainty
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do/dn’ (pb)

=
<

DIS: eq =2 eyX (inclusive)

ZEUS
I e ZEUS (prel.) 96-00
6 T — PYTHIA6.206 (x2.4) |
L Poe HERWIG 6.1 (x8.3)
1 ‘ \ 7 > 35 GeV’
P I ey
| e
e+p —> et+y+X
0 L : —
0.5 0 05
n"r
<O™>(GeV?)  <xpp>
Data 87 0.0049
PYTHIA 87 0.0047
HERWIG 62 0.0017

S
Q
o
a5
e
w
o
S 1
0.5
n’ shape
BAD
OK

ZEUS

T T T T T

ZEUS (prel.) 96-00
PYTHIA 6.206 (x2.4)
HERWIG 6.1 (x8.3)

z [ 7
Q7 > 35 GeV

| E

e+p —> e+y+

TR T T N S R S S

3 9

10

E' . (GeV)

normalisation
factor needed

2.4
8.3

NEITHER IS A GOOD DESCRIPTION OF THE DATA.
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da/dn’ (pb)
=

0.5

dcs/dgi‘“ (pb)
™

I
o

0.2

-t

DIS: eq =2 ey + one jet

ZEUS

® ZEUS (prel.) 96-00
Energy Scale Uncertainty
—— PYTHIA 6.206 (x2)
HERWIG 6.1 (x4)

QF > 35 GeV”

ZEUS

5ny

|HERWIG

preferred

—r T
& ZEUS (prel.) 96-00

Energy Scale Uncertainty

—— PYTHIA 6.206 (x2)

HERWIG 6.1 (x4)

Q* > 35 CeV

e+p—>e+y+et

.............

L

n jet
PYTHIA
Ipreferred

ZEUS

'_"-0-6 T T ™ L L B
% & ZEUS (prel.) 96-00 1
(0] Energy Scale Uncertainty | 'y
a —  PYTHIA6.206 (x2) T
= HERWIG 6.1 (x4) 1
"0.a- Q* > 35 GeV? 4
w Data uneven.
I IMC’s similar
0.2F | =
e+ > e+y+jet - 4
0 L P ol e b e e
5 6 7 8 9 10
E' . (GeV)
ZEUS
~ 03 T T T T T T
% I & ZEUS (prel.) 95-00
(U] Energy Scale Uncertainty 1
a —  PYTHIA 6.206 (x2) . o
e T 1 - HERWIG 6.1 (x4) E et
) L OO SO Q7 > 35 GeV’ |
m 4
o
B e+p —re+y+jet 'OK
o :
! R S l ------ 5 ~ Normalisation:
I * |Both poor
1
1] 1 TR IS S SN NN S T EN N S S
6 8 10 12 14 16
E® . (GeV)
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DIS: eq = ey + one jet
Comparison to NLO calculations

ZEUS

T T — T T T T

(Kramer &
Spiesberger)

ZEUS

T T T T T T T T

o

® ZEUS (prel.) 96-00
| Energy Scale Uncertainty B
- NLO (G. Kramer, H. Spiesberger) |

® ZEUS (prel.) 96-00
| Energy Scale Uncertainty 1
1 NLO (G. Kramer, H. Spiesberger)

ﬁ ETy

do/dn’ (pb)
-

7 - oy
P Q' > 35 CeV @ > 35 GeV
Do 35 Ce

-1
do/dE; (pb GeV)
s
L

=
-.<
L

05- o i 0.2 D,

eto doryie } } | | ‘“‘*-frz:+ | Total cross section:
' I Data slightly below theory

-05005 e —
L ST (17SD)
E.v (GeV)
ZEUS ZEUS
-_ 1 L ~0¥3 77 T 1
-g_ e ZEUS (prel.) 96-00 S L
— Energy Scale Uncertainty £ @ ® ZEUS 1996-00
3, "] NLO (G Kramer, H Spiesberger) ,/ (0] | Energy Scale Uncertainty
.gn.s r Y /" - Ke] r ~1 NLO (G. Kramer, H. Spiesberger)
= PR V. /4 =3 L 5
5 @ > 35 Gev? %7, | =~ @ > 35 GeV
T 74 ] b paf 4
06F /7 - n 1
° i . . ,.":/f 1 p.. F ] °
jet [Tt ey 8| I E T] et
n 04 ,-,/ ] L ‘\‘\ - 4
L / i 01k Y n e I -

5 _ l j;,;,;;'f/ } _ | 727 “J} | Overall: ‘fair’ a greem ent
rates well predicted

0/f°|\ ol e
-1 0 1 6 8 10 12 14 16

niet E. * (GeV)
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MRST:

first measurement of y,(x,0°) ?

ZEUS: "Observation of high E; photons in deep
p inelastic scattering”, hep-ex/0402019

Vs = 318 GeV, Q2 > 35 GeV?, E, > 10 GeV
139.8°< 0, < 171.8°

S5<E{<10GeV,-0.7<1nr<0.9

0.47
o(ep —eyX) =5.64 £ 0.58 (stat.) £ ., (syst.) pb
prediction using MRST2004 QEDpdfs:

s[ MRsT2004
£ proton pdfs

o(ep —>eyX)=6.2 £ 1.2 pb (scale dependence)

[ Q%=20GeV?
L L33 aaaal

107

D H Saxon. Ringberg, October 2005
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MRST: lowest order theory. No jets prediction. p,(e) = p,(¥)

Absolute rate

€ YP(X y Q2) —> € 7/ prediction

20 LA I DL L L DL L DL L L A L 12 r T . r r v r . r . . T . . .
. [ theory: MRSTQEDO04 ]
L | : J :' ______ | data: ZEUS (hep-ex/0402019)
B r ! _ 10 | ! ]
1.5 - [ i ]
ﬁ> 3 ‘ _____ i ________________ 8 =~ —
o - i k== 4
O i iy | g i ]
-.é 10 B - : e 6 -_ ]
: 1 ] = [
w [~~~ 7" } 3 [ { -——i——, |
3 [ s 4 i
o 05F - N
L theory: MRSTQEDO4 ] 2k
[ data: ZEUS (hep-ex/0402019) j [
00 PR 1 1 L s 1 " 1 " 1 1 N 0 B . | . ] . . \ . . . . A ) ] :
5 6 7 8 9 10 0.5 0.0 05
.
ET (GeV) -

<(0’> =75 (c¢f data 87). Would increase with higher orders
Encouraging agreement. Can they predict (y + jets) distributions?
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Summary

Charged Multiplicities in DIS and DDIS
useof W, E_,..... unified look at DIS, DDIS
Inclusive photoproduction of non-strange mesons

universal rate as function of (p+m)
Strange Particle production

p-M,0%x, A polarisation
Charm fragmentation

universality: DIS, photoproduction, e*e
Baryons decaying to strange particles

dE/dx for K= p: resonances seen, pentaquark search
Antideuteron production

dE/dx. Coalescence model
KK Bose-Einstein correlations

compare LEP, £,(980) 1ssues
Prompt photon production in DIS

first measurement of yp(x, 0?)?

D H Saxon. Ringberg, October 2005
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Kinematic region

H1 photoproduction | ZEUS photoprod’n (old) ZEUS DIS

96-00 data (105 pb!) 96-97 data (38 pb!) 96-00 data (121 pb~1)

Q> <1GeV? 02> 35 GeV?
5<EY<10GeV (15GeV for ZEUS photo do/d E V)
-1.0<nr<0.9 -0.7<n<0.9

122 < W <266 GeV 134 <W <285 GeV 31(69)%@300(318)GeV

Isolation: E}/ E'%1>0.9 in cone of AR = (AD?+An?)!2 =1

Prompt photon + jet

Inclusive & Cone AR = 0.7
Ejt> 45 GeV Ejt>5 GeV Ejt>6 GeV
-1.0 <miet<2.3 -1.5 <niet< 1.8

Table after Lemrani
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Photoproduction:

Prompt photon 1996-00

Prompt photon 1996-00

Inclusive prompt photon cross section

— — 60
% 02<y<08 & H1, prelim. a 0.2<y<0.9 ® H1, prelim.
5 07’08 O ZEUS — 5<ER10 GeV O ZEUS
3 —— NLD QCO = 50 —— NLD GCD
2 10 ©
= - 40
2
E === o
1 —i.‘_ :
a) 10 b)
10 0 |
5 75 10 125 15 1 05 0 05
GeV ¥
Ef (GeV) .

Data consistent within errors.
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Photoproduction:

(ytjet) G VS. X, X
‘an X,
Prompt photon + jet Prompt photon + jet
a I H1, prelim a H1 li
. . ; - - , prelim.
2 NLO GCD 2 a000|- NOGCD |
~— g NLO QCD (M.L) — e NLO QCD (M.1)
10°} -.-- LOQCD i ---- LO QCD
X | 2 00|
% 3000  eee
a re -
T ~— B
o B
° S 2
1000 |-
1 | ] ] 0 i ol [
04 06 08 1 107 10
X
i xp
X, = ( E T[ete-n(jet)_|_ ETye-n(y)) /2y Ee X, = (E 7jeten(jet)—|- ETYeT](Y) )/2 Ep

* Multiple interactions matter at x, < 0.5 (resolved y region)
* NLO + MI describes the data
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Photoproduction

(ytjet) Avoid symmetric E - cuts
Prompt photon + jet
o~ ] ‘
> _0 H1 prellm
o s
‘\é ol Ef*>5Gev | NLO infrared instabilities
~ ] with symmetric cuts e.g.
Eu: E/Tmm_ETmm_SGeV
@)
e
1 T T RN NN N R
6 8 10
El (GeV)

D H Saxon. Ringberg, October 2005 44



v signal extraction in ZEUS

Shower shape variables for y (from DVCS data), n%,n (from MC)

Using 5 cm z-strips in Barrel e.m. calorimeter (-0.7<1<0.9)
0L =2FE.|Z - <Z>|/ZFE, J... = fraction of y energy in highest cell
ZEUS ZEUS (use
: . v ayoss : ZEUS prel) 96.0 52>0.65
] e T only)

i —— n+mn+7y:DVCS

18 b1
0
<dZ> 0 01 0z 03 04 05 0.6 07 08 09 1
1 ax

n fraction fixed from background at 6Z > 0.65
Background subtraction from f, . plot. Rather insensitive to errors

in modelling showers (included in systematic errors)
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v signal extraction in H1

Use shower shape variables for vy, (7" +1) (1 fraction from MC)

Radius =%, wir/ Z s W Hot core fraction=FE_  JE,,
w 100 . | " 7
+ 5<Ei<10 GeV + 5<E<10 GeV
¢ 600|108 a) g 800 -1’09 b) -
w w
500 ¢ Data
600 — Fit
400 " Y
00 400
200 e
200
100
0 : 0 e
0 2 4 6 0.6 08 1
Radius (cm) Hot Core Fraction

Likelihood discriminator used in (£,,1n) bins to allow for
energy dependence and varying calorimeter granularity.
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