Measurement of angular and momentum
distributions of charmed hadrons produced In
p-Mo collisions

Giovanni De Lellis

The motivation is to reduce the
uncertainty on the flux of particles
originated from charmed hadrons: HNL
and tau neutrinos, a significant fraction
of the high energy (electron and muon)
neutrinos in general
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* 400 GeV run b NA27, I\\/I.Agu'ilar-Benitez,e
al., Z. Phys. C 40 (1988) 321.

« Atotal of 98 neutral DO and 119 charged
hadrons (including A.) were found
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Branching ratio Ds - tau

F(7%vr) [Tiotal F21/F
See the note on "“Decay Constants of Charged Pseudoscalar Mesons” above.

VALUE (units 10~2) EVTS DOCUMENT ID TECN  COMMENT

5.5510.24 OUR AVERAGE

5.70+0.21 7 Q-3 22k  1ZUPANC 13 BELL ete™ at T(4S), T(5S)

4.96£0.37+0.57 74853  2DEL-AMO-SA.10J BABR €™ wou,, u~ 7 v, |

6.42+0.81+0.18 126+ 16 3 ALEXANDER 09 CLEO 7t — ntw_

5.52+0.57+0.21 155+17 3 NAIK 09A CLEO 71 — pTo_

5.30+£0.47+£0.22 181+16 3 ONYISI 09 CLEO 71 — ety v

» BES IIl measurement planned during the coming
winter, a dedicated run at the Ds+ Ds- mass
» Compared to CLEO, gather ~5 times larger statistics -

reduce the statistical uncertainty by a factor of 2. First
results available by the end of 2016

» Hard to improve (BELL2?)



Proton target

— 10% p interactions = exp(-x/A) = 0.9 2 x/A =-In(0.9) ~ 0.1 - X
= 0.1 A =1.5 cm Mo target interleaved with nuclear emulsions

Charm yield ~ 1.7 x 103

Fraction of charmed hadrons decaying inside the target,
<Ep> =45 GeV 2 Fl = 3.3 mm, assume 7.5 mm on
average in the target - ~exp(-2.3) ~0.10 = ~ 90% decay
Inside

Charm tagging in the emulsion (topological, secondary
vertex detected within the expected flight length) ~ 50%

Charm momentum measurement by a spectrometer,
followed by a muon filter

Overall factor ~ 7.7 x 10™
10° protons = 77000 detected charm pairs



Schematics of the detector
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1.5 cm Mo Target
15 emulsion films



Protons and (emulsion) analysis time

 10° protons from SPS

e Assume 10%/cm? in emulsions = 10°cm? x 15
films = 1.5 x 10 cm?

 Current speed per system ~ 100 cm?/h - 1.5 x
10% hours = analysis time ~ 2 months for 10
systems



