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Inclusive DIS kinematics
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Heavy quark production in DIS

= Main prod. process is photon-gluon fusion

= Combine H1 & ZEUS measurements based on different
tagging techniques

= reconstructed D**, D" and D° meson decays

= pand e from semi-leptonic decays
= analysis of tracks (VTX) exploiting lifetime info up to 30% of the inclusive

prod. is due to charm, up

= Extension of previous combination for charm (ery c 73 (2013) 2311) to 1% due fo beauty

= 3 new charm data sets - e[ O W] 2] TR ,
b d 1 HI VTX [8] VTX 5 - 2000(29| 245| 318|12 NLO CGICUIG""O"S:
n 2 H1 D: HERA-I [9] ' , D: 2 - 100 | 17 47 318 .
O beauty data sets :no o |1 a - FFNS: PDFs contain
° 5 ZEUS D*t 96-97 [12] D+t 1 - 200|21 37 300
" 13 analyses in total R ol LR I only u,d,s.g. Heavy
. 8 ZEUS u 2005 [7] u 20 — 10000 | 8 126 318 8
" Reduced cross sections ;e v sy quarks are generated
- 11 ZEUS VTX HERA-II [4] VTX 5 - 1000 |18| 354| 31817 in ME (mul‘hple
- dZO.QQ Q4 12 ZEUS e HERA-II [5] e 10 - 1000 363 318 9
GQQ — . X 13 ZEUS p + jet HERA-I [6] u 2 — 3000 114 318 | 11 I
red dedeQ 2102 (1 + (1 _ y)Z) SCa eS)
= VFNS: massless
= Hiprelim-17-071, ZEUS-prel-17-01] quar'ks in ME.
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Multijetproduction in NC DIS

" (a)

elweak coupling

Jets in DIS are measured in the Breit frame:

boost events into Breit frame:
= virtual boson collides head-on with parton from proton 2zP +q=0

= jets reconstructed using the kr algorithm Q2 eoa

= each jet must have a minimum Pr in the Breit frame
= jets depend already in LO on as ® g (or q or gbar) in
IS and on as in FS, allowing for a determination of as

= BGF dominant in largest phase space region (lower Q7,
lower x)

" QCDC important for high-pr jets (high x)



DIS at low Q?

= Simultaneous measurement and 4
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CcUll OUOMO0 U0 NLO & UNNLO & NNLO

Ojet & OaNNLO & ONNLO
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Prompt photons

Use segmentation of the barrel
calorimeter in Z-direction to suppress
photons from meson decays

Main requirements:

= 4 < Er¥ < 15 GeV

= Efet > 2.5 GeV

= 10 < Q% < 350 GeV?

Measure diff. cross sections as a
function of:

x, = Y (E'-p})/ (2EcysB)
v,jet

Xp = Z(El +py) / 2Ep
v,jet

A1 = Njet — Ny
A¢ — ¢jet - ¢7
Ade = o — by
Ale,y = Ne — Ty

+ jets in DIS

ZEUS preliminary

@ C L
5 I m ZEUS (prel.)
= B N
5 800 QQ
600 - L. -
I ; Hadronic BG
400 ‘_77 Fit result B
[ XX i
200 N —
00 0.5 1 1.5
(0Z)

< 072 >= Z Ei‘Zi - chuster‘ / (chll Z El)
i i 17
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Prompt photons + jets in DIS

Collinear factorisation in NLO (AFG), Aurenche, Fontannaz and Guillet : EPJ C 75 (2015) 64,

arXiv:1704.08074v1
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= AFG provides a reasonably good description of data
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