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1 Process acceptances

The present note is a supplement to the VFPS proposal H1S8PFPRC 01/00), in which the VFPS
acceptance regarding the different processes presentiee imoposal are further detailed. Attention will
be given to the hard processes of jet and charm productioso ¥éctor meson production at hig)?
and deep virtual compton scattering process (DVCS) williseussed. Acceptances will be given as a
function of the pertinent variableg?, W, zp,..

In the proposal the nominal VFPS position w.r.t. the protearh is the 12 ¢ location”. To avoid
a possible background of coasting beam, the VFPS could bgopesl an extra 3 mm away from the
proton beam line. The effect on the acceptance for the diftgsrocesses will be labelled in the following
figures as “VFPS-shifted” or “VFPS+3 "mm.

Finally to indicate “ a figure of merit” of the VFPS w.r.t theisting proton spectrometers we also
show the acceptance for the various processes for the FP8ie®&0 pot (horizontal).

In summary, the following curves will be shown on the disitibns

1. no VFPS tagging (H1-acceptance)



2. VFPS tagging, with VFPS at tH& o location
3. VFPStagging, with VFPS at tH& o + 3 mm location

4. FPS tagging by 80 m pot

For items 2-4, full event containment in H1 is assumed.

2 Charm and Jets

In order to determine the various acceptance regions fer fjlé following (standard) selection criteria
have been applied

01<y<07, 4<Q><8GeV? zp<005 and p/es>4GeViny'p CMS

Fig. 1 shows the accepted jet events as a functionzafp;, Q> and Mx for the different conditions
(1-4). The acceptance for jet events in the VFPS relativledt1 acceptance amounts to 70%, mainly
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Figure 1: Jet events observed in H1 (full), VFPS tagged at (Hashed), VFPS tagged atd23mm
(dotted) and FPS tagged(dash-dotted) as a functianeop;, Q* and M.
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determined by the VFPS acceptance at large For an upper limit inzpp < 0.03 this percentage
increases to 91 %. However in the smajb region, the truly diffractive region, the difference in age
tance between H1, the VFPS and the shifted VFPS positiothisrramall. This is not unexpected as the
large required jet energy is setting the lower boundrgn The very limited acceptance in all variables
of the FPS 80 meter pot is also indicated.

For charm, the followingD* selection criteria are used

0.05 <y < 0.7,

;in lab

2 < Q% < 100 GeV?

zp < 0.04

pP" >2GeV and |n|< 1.5

Fig. 2 shows the accepted charm events as a functi6)¥ pf; andzp in the 4 different situations. The
conclusions are similar to those of the jet sample. The last@rm mass in comparison with the jet
energy increases the acceptance difference in the vanmagiegns at lowzp. The relative acceptance
with respect to H1 is 70 % which amounts to aproximately 45hex. If, as for the jets we assume an
zp < 0.03 upper limit, the relative acceptance increases to 77 %.d3eterested in the larg@? events

after the lumi upgrade, an addition@? > 10 GeV? cut further increases the number to 84%.

In summary, for the processes with a hard scale the fracticaccepted events in thep range
[5.1073, 3.10 2] exceeds the 80%.
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Figure 2: Charm events observed in H1 (full), VFPS tagge®at(tlashed), VFPS tagged atd-23mm
(dotted) and FPS tagged (dash-dotted) as a functianpop;, Q2.

3 Vector mesonsp and J/¥

In the acceptance calculation for vector mesons, we haverassthat up to a scale Gf ~ 20 GeV?,

the physics will be covered by the data accumulated up tathielewn. Therefore in fig. 3 and fig. 4, the
Q?, W andz p distributions for the accepted(J/ ) events are shown fap? > 20 GeV?. In contrast

to the jet and charm events, where the acceptance limigafrom the VFPS are small, in the case of
vector mesons, the VFPS imposeg range constrains the W acceptance to lower W values (see. fig 3)
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Figure 3:e +p — e+ p + p: events observed in H1 (full), VFPS tagged at {Bght) and VFPS tagged
at 127+3mm (dark) as a function @p?, W andz .
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Figure 4:e + p — e + J/U + p: events observed in H1 (full), VFPS tagged at-Jfight) and VFPS
tagged at 12+3mm (dark) as a function afp, W andQ?.



For theJ/ ¥, although the W-acceptance is somewhat larger, conclsigonilar to thep sample hold

(see fig 4).

The acceptance differences between the VFPS and FPS farvaeson production are show in

table 1 for two cuts irQ>.

et+tp—e+p+p,J/U W >20GeV

Process Accep. VFPS (%) Accep. VFPS (%) Accep. FPS (%) Accep. FPS
Q? > 10 GeV? Q?>20GeV? | Q%> 10GeV? | Q% > 20 GeV?

ep — epp 32 47 2.3 2.4

ep — epJ /¥ 43 53 2.4 25

Table 1: VFPS and FPS acceptancedand.// ¥ production.

4 DVCSprocess

As for the p sample, we have assumed again that up to a scafg? ok 20 GeV?, the physics will
be covered by the data accumulated up to the shutdown. Figowssthe acceptance for the reaction
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Figure 5:ep — epry: events observed in H1 (full), VFPS tagged at{8ark), Bethe Heitler contribution
(hatched) as a function of &)p, b) W and c)Q?.
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ep — epy, including the DVCS and Bethe Heitler processes, as a fomatizp, W and@Q?. At low W
where the DVCS process dominates, most of the events widldgetd. The lower cutoff on W is imposed
by the H1 detector acceptance not by the VFPS. Table 2 shaueld#tive acceptance fep — epy
events in H1,VFPS and FPS.

‘ e+p—e+p+vy 30 <W <120 GeV ‘
\ | Acc(H1)(events)| Acc(VFPS)(%)| Acc(FPS)(%)]
[ Q> > 20 GeV? | 1950 | 26 | 25 |

Table 2: Acceptance for the reactiep — epy for H1, VFPS and FPS.



