THERA meeting 15.04.2000; L. Gladilin

Heavy Quarks at THERA

summary of ZEUS HFL group discussions
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OUTPEINE:

DIS and Photoproduction at THERA
High Q* charm production

High @’ beauty production

vp — tt at THERA and THERA500
Charm and Beauty Photoproduction
Charge Current Charm production
First Conclusions
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Charm Production Mechanisms

In Photoproduction one can also expect
resolved v* : gg — ¢, cg — cg
Charm
excitation

Photon Remnant

Only a fraction of photon momentum
participates in hard interaction: Ty <1

This is a Leading Order picture

In all orders one can define :c,(}/) BS X
a fraction of the photon momentum
participating in the dijet production :

jetl _pyetl jet2 _pJet2
LOBS _ Ep e™™ " + Ef e
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NLO QCD Calculations

Fixed-order (”massive”) approach:

ny =3 : (u, d, s) are active flavours in p and ~
no explicit charm excitation component
charm is only produced dynamically

not valid for Q,p, > m.

DIS : HVQDIS, B. Harris and J. Smith
Photoproduction : FMNR, S. Frixione et al.

Resummed (”massless”) approach:

ny=4: (u, d, s, c) are active flavours
explicit charm excitation component
large logarithms (—O'— E-‘-) are resummed
valid only for Q,p; > m.

Photoproduction : B. Kniehl et al.
M. Cacciari et al.

And matched/merged calculations
in progress (see theoretical talks).




Wh :‘k.. L{ -://e :4( ( ;""-(_J - e W(/F A a' ol

—
o
»
T IHIIITl T TTmm

1035—
1025—
- 170°
10 &
[P — 2 1
10 107 10 107 49 ° 16
x

T IIFIFﬂl T T TTTTm

T ||l||'|T| AL

1 Lol vl gl HIIII' ool Lol

10° 107 107 107 1072 107

xX

1 ovderr Lewer X [eee )

“wain © defecCor g2 3400 Gel/ €



DIS and Photoproduction at THERA

at HERA:

Photoproduction Q? < 1GeV?
DIS Q? > 1GeV?
at THERA:

Photoproduction Q* < 100 GeV'?
DIS Q? > 100 GeV'?

To have more definite information about

1< Q< 100GeV? ;
BPC (Beam Pipe Calorimeter)

To study ”clean” Photoproduction
(Q* ~0GeV?):

either taggers or yp mode

Have we tools (LO and NLO) to simulate
HQ production with 0 < Q2 < 100 GeV2?

LO for BGF : AROMA, HERWIG, RAPGAP.
Probably, they are not too bad.

LO for resolved processes : HERWIG, PYTHIA
Are they really o.k. till Q ~ 100 GeV? ?

NLO codes: HVQDIS, FMNR.
No, they are not tuned for such range (scale).
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High Q° charm production

AROMA, NC BGF, GRV94 LO, m.=1.5

Q" > [GeV?] | opgpra[nb] | orgEra[nb] | oTHERA/THERA
0.6 94. 301. ~ 3.2
100. 0.91 4.4 ~ 4.8
200. 0.30 1.64 ~ 5.5

For Q°> > 0.6 GeV?, P.(D*) > 1.5GeV :

ogERA[ND| | 0THERA[ND] | OTHERA/OHERA

MDY <15 11.8 19.2 ~ 1.6

(D) <25 17.4 36.2 ~ 2.1

For Q? > 100. GeV?, P, (D*) > 1.5GeV :

orERA[NG] | oTHERA[NY] | OTHERA/OHERA

MDY <15 0.29 0.88 ~ 3.0

(D) <25 0.39 1.5 ~ 3.8

For Q? > 200. GeV?, P, (D*) > 1.5GeV :

orErAnb] | orHERAND] | OTHERA/OHERA
MDY <15] 0.11 0.37 ~ 3.4
(D) <25 0.14 0.61 ~ 4.4
N
o) - P ol L , !«?(’ e Reoe = 4_‘!_{“/@{ * 40C ﬂ‘) e 0,026°025%
400 1 o K 7?“'?’; ¢« C
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Beauty in DIS at HERA and THERA
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High Q°? beauty production

AROMA, NC BGF, GRV94 LO, m, = 4.75

Q° > [GeV?|| ogpralnb] | orgeranb] |oTHERA/THERA
0.6 0.94 4.2 o 4.9
100. 0.062 0.343 > 5.5
200. 0.026 0.162 ~

For Q° > 0.6GeV?, P, (B*,B°, B,,A.) > 2.0GeV :

onERAIND| | oTHERA[ND] | 0OTHERA/OHERA
In(B)| < 1.5 0.89 2.1 ~ 2.3
In(B)| < 2.5 1.3 3.9 ~ 3.1

For Q? > 100. GeV?, P,(B*,B° B,,A.) > 2.0GeV :

oHERA|PD] | oTHERA[PY] | 0OTHERA/OHERA
|’I7(B)| = Lo T3 256 ~ 3.5
]n(B)l W 2D 99 444 ~ 4.5

For Q* > 200. GeV?, P,(B*,B% B,,A.) > 2.0GeV :

oHERAPY) | oTHERA[PY) | 0OTHERA/OHERA
nB) <15 31 133 ~ 4.3
|77(B)| < 2.0 42 225 ~ 5.4

o TR




High Q? beauty production

AROMA, NC BGF, GRV94 LO, m, = 4.75

For Q% > 2500. GeV?, P, (B*,B° B,,A,.) > 2.0GeV :

oHERA[PD] | oTHERA[PY] | OTHERA/OHERA
||?7(B)| < 1.5 0.35 5.0 ~ 14
n(B)| <25 0.42 8.0 ~ 19
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Photoproduction

FMNR (NLO), BGF, MRSG, Q? < 100(1)GeV?2,

i, = 1.5, my =475

Charm :
| onERAIMD] | oTHERA[UD] | OTHERA/OHERA
'FMNR| 0.74 2.5 ~ 3.4
FMNR for P,(c) > 2.0GeV :
oHERA[NY] | 0THERA[NY] | OTHERA/OHERA
In(c)| < 2.0 119 289 ~~ 2.4
In(c)| < 3.5 150 506 ~ 3.4
Beauty :
oHERA[ND] | oTHERA[NG] | OTHERA/OHERA
FMNR 4.0 18.9 o 4.7
HERWIG 5.9 4.6 23.8 ~ 5.1
PYTHIA 5.7 6.9 39.3 ~ 5.2
FMNR for P,(b) > 5.0GeV :
oHERA|NY] | oTHERA[ND] | OTHERA/OHERA
b)) <20] 0.93 3.74 ~ 4.0
n(8)| <35 1.12 6.01 ~ 5.4
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VLo QCD [FunK ), MRSE, ma=1.8

Charm BGF production at HERA and THERA
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Cross-Section do(ep — D*iX)/dmgBS

E¥'" > 7.0GeV and E¥*? > 6.0 GeV
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Resolved Processes

Beauty at THERA, two jets and u
in final state; HERWIG 5.9:
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C'/xav”g? Curveut Charm
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First Conclusions

e THERA will provide HQ measurements at high
Q* and high P, values. Proper place to varify
ressumed NLO calculations.

e THERA is more competetive with HERA in
beauty sector.

® 2, range till 107 is kinematically available but
hardly measurable. 10~ is more realistic.

® Rear tracking (in addition to central, of course,)
1s crucial for charm studies.

® Rear u-detector (in addition to central, of course,)
is crucial for beauty studies.

e THERA is great machine for resolved pro-
cesses and photon structure (g,c,b) measure-
ments.



