DUBNA——MQscovJ
19-4% July 499¢

gage,ag \.EVOV\\,au
PESY “Awkuvg / Ley, me

o Recend e,%u.'l:lvs' .4 Ranls ’

?”’ I“*"'Odu#‘\-io\a | |
® “ERA a\\d '“\Q Exvc "\NQ\*S

CQ Crosa Sec/‘c Lo, |

v, 13

L\Ao\vou»c -Gma,( shates
o Pko-ko? roo\uck\m

Prow ?A.v-‘ncies 4o 3?«‘\'3 -
GLqu oexs‘\vﬁ\ou*\w v 4&& ?Lo%ow

@ 30,‘“*“”3_ omi Ouptlook




. JETR
e ﬂ\ﬁ(J!'b o =

I -
-y e ™ -




THE HERA COLLIDER

Hi n o[>ev~a,lcebu Stuee 1994
EEOS Ce(a— plysies  Huce 1992

“E?\IQS SPik Plujsn*cs CQQSC = D

Reep- ~ ~
| d B Q?PVOUQX Lty HA—:) s“( 5 G(Q‘(’A "4("4“!3 -S‘Lgv‘('j

th. '(492 C?A _ BZ”.)




A2 countries |, 3 inskitutions




19}9WII0TR) pJIemyoeq I9}9UWIJIO[R) Iy \JI931dwtxore) Hn1d

JdMN PpaesoERq

SI0}B][1}UTIOS

1 CRRERERRERREREY)

INOT  OLdA

J9Y0RA], [BJIIUI)

T9)0eI], PICMIO] Wo}SAS UON [BIJUI) Wo}SAS UON) PIBMIO]

B o - d0104d13d IH ZA4lL




mrry indT anen G 0 = X A9D 0FL = ;0 96 yweAl gev1¢ Uy TH







N‘““s < =
_ \\Q\ | N
*v\;gt;‘v-tuvuéve acp ' .} Mc

()c-kb*OV‘ , gi\«').( [Q«Oq

o Qey

Eungy degoxt > Clusew)
\'\E%S, | - TVQC(LS )



‘ 'HEQA speciiies |

. ? b ‘ N e '
S C KINBEMATICS
?Q., Ee " Qf)__’ __‘CY‘Z.
| | . a?. .
4 s Z?«\, b
P S S
s 77 b,

| o JA N C;,OS\/ | ‘
¥ - |

: Je/_&

4 vanddler w.ea N a——

@ 9 deglens b.c ‘c"t“‘&o“\ ‘,
resluvolanesy Ua A’ Q'L [3) o&vﬁw\l}\ua*.\ow

©) 13 = 300 BN —> X & /.&.O,’\(, wld %% iO < GeN*
~ | Cow. W2 ,vcéo[«eoﬁ |
Cvesolu Kox ™ of Heea - 4 e




L Dallas WBP'Ao

3(&“5‘ 32 v g‘. = &.‘3 Wb -

| D»A! PO L S Publisted i P\,
1 toa "-*— So0 u\o“\ > &mc sfartus
i | » et Glasgow
9 ‘



Chavgedl Curveut Cros Cockion Measw veGedd

i
4IRS VSR I R R RN e T

HERA o e p =V +hudvos ( E.,. =507
Fved tavget : YN — qu\)X CE, 2206y

A

~ S ~—
(11»—';@;1

&

“i ° P-:nics 595 GeV

=> i4¢ Qs
T = 342 24 W\ e

6“(?325@0 = B5445:¢ |4l

~Ne
R= = - 12894442 (Ry. = 13)

0 Wwided oy statishes, Dette, |

| viesu (s ave @pected



&3
7 Ko AV
Tt
R

Jrozvay ot Sy,
R e e
o e T R
zx.' 2K 00 s A
Vo o SR 50 Sar e 358 10
“mma"ﬂl‘vn_bw‘”‘ww 25 Cr o7
Yo e 5 P

N

R

AN "‘"\ ;'TJ

i




tot
TN

o(p,>25GeV)

H1

o (e gne G SSmm gEm.

0 F t f f : {
0 50 100 150 200 GeV
jwprop
1000 - T T T T T TTTT T T T T T T T
pb : 1 P
nucleon |
100
10 F
1 F E
01 [ v E
- A -
0.01 +|/Tl|/:1|1l A.:lil ol ot e el
S 10 107! 10 ° 10 * 10 ?

10

EV

TeV



Zeus 1993 preliminary DIS cross sections

da/dQ? (nhdGe

167 ¢

10 | N o Zeus High Q* NC dato
i \, ¢ Zeus CC dato

\\a

1“6“ u N NC Expected (Lepto)
- \\ . CC Expected (Lepto)
\ \

‘:ﬁ- A s__'
10 T Y
1'65 =
AR\
1167 =
16 | l

16° 16° 19" Q* (Gedé)



Measurew cut of the Poton %’ 3

Boews 2 32 2
d: - 96;;& (209 + —= | B&aD
AQ* dx

R (x, - ( \neve « 2:7;5 .0 r>

ks

wheve

R related o Yhe ?Au(vu LishilouKous
> \bk M ?’O%w C ¢ PVO'EO“ shrectave ¥ B

_ 5 ¢ x D ead +F k03] (L)

.:"lawun

MOTWAT oW

v QCh Wo(u""Ou

Safweartsge (olue Yo bew e_A&aA 7)
Regg¢ behavisur

-~

D >
QCD . \:2. &, a:> =» F (X/, 0,1) L)‘l evoletia ‘T“"'é‘ou)

(daLap (@) oe  BFEL (D) y
3.3. el uc(.“-H x GG ~ X

LOii'r P ML\/{J‘l’ S’PO(’: Tu ?9 g
?avk“ vecow buakite



Date 11/03/1994

Ao lO PRPAR 7

H1 DATA 93

¢
O
JYT" L L Ty 'A‘ 4 | ]T'l‘l LIRS 1 ]rT‘ L R SR § R l""‘ LRI 1 ] E
a . @)
! . _—
)
. . ) O
B * . - @
. i
b 1 40
) |
s L | a2
: (4
(ap)
O
_"7 -{
” )
- O
1 —t
-4
.
-
-{
{
ey
u Jdo
- - {
o -
- -
=3 -
9 .
- -
ad -—
- -
(en)
[W VTSR W Y Luagss s 3 1 agsa g 1 g TN O .
o o N Nk - v
o } [ | |
—t O (- O O
= | o= =

UOJ}03[37X




| &
: ADY - 1y -
> A
Rl g
§p?«> -
o g
o ?
4
S
m -

; | TIVAIIVY  MOIAy
soOUS WIS | MOLOTIOSEY MOYLOIY







00 6 e @Jm;i.lv

 —— d@ 2@._ o




AR - | | Q4+ (5%

A Be- R+ 8%

| 4 dtioc | 2+ \2%

Praguetation 3240%
B%v ijwéw efL. 2 xS%

Revcabin,  Geclegrowd p)  <3%

Radickve coveskion — D=5U
0 - tewbifetion <%
B ceuter conectious < 2 %4
T N e X

| Tfl(*w‘ values :

 Systewmakics ow ¥a

ddatisked oo » GBEDY
o G =305 %

systematical e ! (8+20%

- low Q2
— \"‘3(‘ Q2




Fa

7EUS F2 1993 Preliminary
H1 F2 1993 Preliminary

- Q*= 120 - Q* = 240 i Q* = 480
i | 200 | 400
n " N ¥, " " S
| [ | - I. ' L i
- i A1 TR, @
1 l|ll|||l i |Il||ll| 1 \Illlll' L i1 ] llllllll | I|Illl|| | l]lllll| 1 11 1 llllllll | lllllll] 1 llllllll 1
- Q? = 960 - Q? = 1920 - Q? = 6280
N 800 - 1600 I
] i i
1 IHlIII‘ 11 Illlll| 1 4 |III|I| 11 l- L1 II“III [ lllllll 1 1 lllllll I#l (IR E sl 1.1 Illl“l i Illlllll |
-4 -2 -4 2 -4 2
10 10 10 10 10 10
Xgy Xpy
e Zeus (DA)
a H1 (elec)

m H1 (DA)






Fa

ZEUS F2 1993 Preliminary
H1 F2 1993 Preliminary

- Q*=8.5 - Q*=12 - Q*=17
C C 12 Z 15
:_*t o ﬁ*ﬁ,‘ d gg'.{
- ! : % ; ',
i 1 Illlllll i IllllllI | lllllll‘ 1 II- 1 |Hlllll i Illlllll | llHlIIl ! 1l_ | llllllll { lllllll‘ 1 lllll!ll j
- Q* = 24 - Q* = 34 -
C 20 Z 30 Z 40
: %‘ : %f -1
i 1) u i SR P
E *!. _ Qi . L .
B 1 IIHHIl | lllllHl 1 lllllll‘ 1 ;I- 1 ll|lllll 1 lllllll‘ ] llHHI' ] ll- (W BTt 1 lIIHIIl (RS L1
- Q" =48 - Q" =68
Z 50 N 65
_ L * ZEUS (elec)
: : ® /eus (DA)
N $ N
_ i ii* | i%i* A H1 (elec)
Z Z H1 (mixed
: t. ‘ - ‘t L] (mixed)
i Lol it i lllltlll || Illllll 1 I!_ [Nl i IHIIII‘ | ]llllll‘ 1

10° 10> 10" 10>

Xgy




—_—D—
----. DO
e GRV(HO)
-.-.. CTEQ2D




@ QCb celeveuce doserva Rou
@ E.L “g’(-ow and \th’) U gwmwt veygOow
— e C\LEYAHJ.> @mcg ?

Wt Swall X

e mult L\y)k cveu s e OIS

de deferEiaiow
o Reuerd 1w

[ I aEEEE

&C’D colereuce (L/('/—e(w'(:
/

QcC edioks e veoluchow Q)Q dte an (e
" e s fov Solt o @uiskos olue O

?\,\n,sa Sphce

(}A’A&Vu(\)\'iuﬂ_ '\,\.\-@Vag-v'ftuoc.

e Obsevved W eveT

Lw y Xe = .\z_g_ (scaled mozenton)d
Ll (5D e

% evolver witl
b () s

@ £ DS



Preliminary ZEUS Corrected Data in'Aﬁolysis Bins

540 < Q° < 1280 GeV?

.

Statistical error only

1/N dn/dln(1/Xp)

00 < Q* < 40 Ge\/z
(Two X ranges) _

.........

10 < Q> < 20 GeV?
(Two x ranges)

In (1/Xp)




Ing(1%)™

In(1/Xp) wx as a function of <Q>

@ ZEUS PRELIMINARY

O TASSO
O OPAL .

Phase space prediction

b=0.679+0.037
c=0.51940.059
X/ dof=0.49

i | A 1 | J - l 1 1 1

Fit to In(1/x) = b log(Ea) + €

10

107
<Q> [GeV]



Dolc;Ln‘sw
Gribov
Lipatev
A Lae s
Pavist

oy b (5762)

Sbfms ovoleviny v Qq; X

X‘?‘(‘*—NQ cu ¥ , Lot

p—— )
?-Ve\?.v.au* wot 0. \(.&_

Date 6/10/1992

4

@l Run 32176  Event 4913. @ = 20 GeV®  x=0.0016
X . 2z

Xa3 004 v kK 2 QF

)"Q{ )

M“Q“CV".
TS

S
o s Wit Keju
b he o don DGLAD

o= ‘L -
=6 X‘\ 72 X3

?

Lw‘& eny“ BC\a_ Lvolu{\“



-~ lo

Aukl}/v‘iu/ calee la trons™

XBJ - .DA’TA MC éDGL}(P\) BT L no RELL
Q~lo;“-2.\0“" 198 69 14 A 45
uot-10> - 85 37 }5 2s

-3 _ 2 -3 ‘.

T 43 2L 3G 20

Be) Hml—m Kwieciuslei, Su{‘ﬁox A)? 2269 (1932, 63

7 A\mb&c 5;,,_ L packow @Q’OLu*(xm(?)\

Woo Ve A ?voavaa 17,V O Qgs%;whcg b%voved: OA: .

Corvecled By- Slow w yp CH.S.

&

C e Hi '
[ —— CDM . a) x <107
[~ emwm= MEPS '

[ seess PSWQ

- HERWIG BF KL

1/N dEJdn’ (GeV)
w

Ue




\

<«

N

%

~~

(i)

(@]

~—

[®))

o2

(¢D]

4

«

(e
)
-
D)
>
D)
U2
e}

o -

[@p)]

<

0o o

- -

E e

> Q)

=1 . =
<

(@)

9 4

~ O
. —

g I

= am

L]

am

|




Y—_’éi—_—

J1
J S

= (1))

BRGF

| de (MY =020 * pois

— { rrer v ARAAA —
™~ o1
a3 [ ] IH - Dntn (prc](mlnnry)

— —— A = 100 MeV . —
< — A = 200 McV o]
o --=- A = 300 MeV B

o 0.0 - A = 400 McV

0(a) (MRSDO)
y. = 0.02, x, > 0.01
0.6} n
0.4 .
0.2} =
T Ty ET S U TTT B SR u e

4.5

300 -

10! 10% 10% 101

® / GeV?

events

()05

—~~
(o}
-
5}
(&)
[amn)
(op)]
i
o~
<
e
N’
=Y 0]
P
01 02 .04 08
1I'cc
X p/Pr

0.

12
11
10

cor—&nmamc\\:cc\:

.‘ I[l' —-”l;‘ntn (prcllmhmry)
9l .
L (9

ot ]
ns .
TR IO N TYTY SHE R T TTT B W AW A VUV
10! 107 109 101

Q* / GeV?

111 PRELIMINARY

P

™ Sunluniuulnull.u‘ T

()S 01 .02 .04 08

xg/l’

Figure 14: The uncorrected 2, distribution (dots) compared to the MEPS C\pCCLaLlOHS
(\Oll(l) The predictions are blOl\On down’into the photon gluon fusion signal for § >
100 GeV?, the QCD-Compton backglound (QCDC) for § > 100 GeV? and the migrations

from & < 100 GeV? .

b) The LO gluon density @ g(x,Q

TO CTTNINT (dachoad) narametrizations.

2) compared to LO GRV (solid) and



' ‘, COm?szSel SUWMd v‘:)"sm ?j?
| resen LEs oA HBRA

viseh S\...oo'U'\(S R 'u« qgweec.: M
. 'W:nkh Qnas'e ; Lluo‘&va.*‘l’o" PWVQ ‘
® \'bkv'l X9 3@/\4""';‘»-3 [Su(:() obsevved

@ Qesvo[vzol ?voccsxes have beey  Seou '

CNew Vel

® C/\na,v%Qol | \,k;ko(e ‘S‘)-!ocﬂ.'
23‘? vs havder lian \"?
@ h@&&aﬁve JVQ cvess teokiarn o B audt 4
\\Aave Leett wagaéu V)(( ¢n d—f Cue s
C%afééf(/? 1‘0 the “(B‘ Strcetirve d@/#&')

® 'GJ" s (S‘QVS.{, fiuee | 6(«00.. 'a(?—uxé‘%:& w fue

'lDL.o’eou ‘ \AA-b ‘o*'-“* - eayuvadd [(Jve&:.::...»:jD

P
< ' K-redvat

: ~- . e @ = ‘ ® O

@ Alfg.t D " &;:\ R

» o
! e o rf”" {52
P_‘_gi? ?-um_-‘fm&{ N ‘ ":> ?-—veu‘:kq,.f '

: s \ (secved
@ %0"0( X? 0&&@,"%)% n.z,?,,.x..':.a \



St

*suoninqiaiuod uojoyd 123:p pue (suy paysep) paajosel 3y jo WS AN syuasazdal auf pros YL
“(gz] wonr[marza OO O1IN reonifeur we qiw pareduwrod are B¢ -3y ur se siuiod eyep dWeS YT, (q

‘(pa110p) ORIUR) INIIRNS word a1 Jursn uospry ‘([[M)) 1UPFPAORI=(TE
‘(paysep) uotond paa[osas UOHEMIREI 3 OF SUOMNQUIUGY JUIYIP Y TP sure:301sty
ay] (VIHIAd) uowe(are> 0D 01 ® J° suonagpard a1 itw w0t /A3 T < < ayy
ur paredwod st (s3pP [)) ¢ -8y up pajddap e UOLIAS S5O PALNTLIW (L (e :g am3(g

(9/A®9D] *d
] L 9 s ¥ < z

— Ol

0
k4
5

T

PIAIOGIS -
S0 —
(OIN) Jawouy ‘IYRIUN

LH ¢
(9 E

ot

(,.(27A99)quy dplp/o,p

[2/A29) 4d

n ]
R
v o
£
b o]
~N
10

[
TR
o

9 S~

3 [N

4 ot 3

- Q

] o

an uospoy e 3 -~
panjosas === 3 =

ne - B o

- - Pannd

(sg+07) O4id E mud
3 o1 <

LH ¢ 5

~—

48

“(se(8u=12a1 wado) vy2p d u0LpvY 10} PUR (so{8u=ydas pafy) dh I0f ‘A0 8T = SHOF

% UONRIOGE(0I-6O ¥ 21 §q SITIWAINSLIU TONIIS 5500 ap Jo adeqs ag3 mogs sa[Buedar YL
-1X21 31 Uf PaqUISeP ' Iy me[-romod 33 arRIPUL

saarnd 2yl /A% §¢1 = I 12 wEp-IH 3 1 pazremiou ‘g'g >| & | 10p A?D 00T = SHI7
e (spuowrzip uado) wOTRI0qeRod-T¥ (] 341 £q PaINsEIT SUO[IIS SSOI T2 umoys os[y -2:ndy
32 Ul PIPA[RUL JOU ST JUDWIIASIW £ysounuIm] 3yl Wolj %/ jo £HUreIIdUR [I40 TV *SI0113
JnzUIalSAs pue [22(1SIRIS jO WNS snyeIpenb a1 212(PUL SIRQ I0I13 YT, “AD 00T = (dL)sHo7
sFeraaz e 12 100 > > €0 PUB (ARD ;01 > D CL >| b | uorSar [eonRWaUL{ 243 UL palnseaur
(sepp [10f) woponpordotoyd ut sapured pagre 10f UOHDIS 350D da aasaput 2], g R3]

[9/A29] *d

8 L 9 S ¥ Iy 4 l o]
], O
b 3
= 0l
45~
4 ol
1¢”
E o
1.9 &
3 ™~
3 (=3
L] u
E a
Y—69YM O W .M ol ..ﬂz :
- E =)
A-53VM m t:. i,
z —~
YN o rl E ()
1Y io &
. 5
<
LH ¢ L\ >
o ~
0t




Ol
N

H 1

preliminary

lllll"lllllllllllllilfll|III

T
1

e~y

I L l [}

.......
T VT POt OSSR

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

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

......

11 1 it l 1L i1 I 11 I | ‘ 111 l ) B U ' I | ‘ 1111 I )

—-160—-120 —80 —-40 O 40 80 120 160

AP

- dliskace 4o ke highat
P‘\;‘ ?év't\'dc '

E*r?QO GQV

Eq 740 GeV

E_<5 GV



do/dn™ (nb)

? ZEUS Data

—— MRSD-/GRV
—— MRSD—/LACT




Nevents

2500 |

2250

2000 |

1750
1500
1250

1000 |
750 |
500 |
250 |

0

O data

- —— MC: GRV

-—-MC: quark + direct

—ﬁ}—

__________

——————————————

______________




C\OO\A 0‘0-\&&\ % °
(,\- 0{;3 W | ‘ Pk *OM

0.18 — ‘-, L preliminavy

x-qo 1
| 0.16 | .

0.4t b | a dato
| | — GRV

—~-LAC1

0.12 -
0.1

0.08 | + "

0.06 r

0.04 L

0.02 }

07 10 | 1



SUMMARY

Already ot the Gegining of s glayses wogvac
HBERA ‘s proveu ite  Gavge Po-keq{\all'
@ %\r "B«Q &vsjv A'kw\o. GCL?’GUC, O(DSGWV?JQ~%€VLE&4‘L&£B
‘ F)? 3\\01)9“ ,—Fa_,g-\g YLg-Q ok Cow x
o evidence of uew (BFWS dyuamier at low x
'“’ oLg \xa.S \>¢Qk Wearswved o « gquy&bq c;.() QQ.‘
| - Cuuwing of 2 (@ L oue @?ev;u:e,\z"\
-Pv&ci%ou ‘ ?o&wwl COGIPm‘a(Q wit LBY
o gf&wu - Aew safg W e probou (™ 1)
aud photu QS? WA 2w be exdaoled
MOVQ Ew@lves('\‘wb V‘%\LUCS we. . ex‘;edéeok with
Cwmweativg  of  Gumiwosty
° Pveom&e, e,)c-(:ra.o{wm ae E\A) ?A‘va.kvw;%ws
o 4ok aco &t e 7

® %) plgprcs |
& H’)(Vo( ott,g\ch)e\ou = (lP Sémcc/{uve —> |

Vet



Kep
00€ 062 00¢ 0G1 0

(@)
()
a2

......................... W. 00V

[.qu] TH £q paje(nUnddy

‘_

009

ALISONINNT

00¥

w__,__n_____m_____

[.qu] v4EH £q peonpoid

Wlkoooﬁ

a3 LVHOALNI



