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Basics

* The target should be enough heavy to have high statistics; should be

enough light to have low Multiple Scattering; Energy Loss; background
effects.

 Statistics goes with

N=NM°O°nE-At
v

Incoming beam l T Running time

intensity
Cross section
Target number density
and target length

PN Z

number of scattering centers: n = 1

(N,=Avogadro number; density, Z and A of target)
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Basics

M-_MM

1.85 0.44 0.814 35,24 35.24
C 6 2.2 0.5 1.1 1.35 19.4 22.5
Al 13 2.7 0.48 1.296 1.6 8.9 11.22
Si 14 2.3 0.5 1.165 1.43 9.36 11.2

60 cm Be -> 0.2% on aMHLO

Ograt~ 1/VN ; Oy~ 1/X0 2 O™ O~ 1/VNXO
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Multiple scattering

* Multiple scattering goes with

- 13.60MeV
ppc

Oy

Be 35,24
C 19.4
Al 8.9

Si 9.36

0.005|-
0.004 |-
0.003 f
0.002 f

0.001}-

O_I

z,/x 1 X,[1+0.038In(x / X,)]

O, quadratic in 0,

sigma_MS

G. Venanzoni, MUonE meeting, Bologna, 14 December 2017 o0



Measuring e- and muon angle:

Repetition (x50) of this single module
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Target State-of-art Silicon strip detectors
hit resolution ~10 ym
expected angular resolution ~10 pm /0.5 m = 0.02 nwad
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Multiple Scattering resolution:
a worst-case scenario 1cm Be

N. (e M) - _ >7<10_3 1 cm Be, with Brem, 1% MS(core+tail) correction
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With 3 cm Be effects x3 higher

fspec3 1% effect
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« 3cm Be maximum effect

(g~0.03mrad) ~1.5 10-3

« 1cm Be maximum effect 1
(g~0.03mrad) ~0.6 103
Different material have different behavior!
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Conclusions

« 1cm Be MS at 1% —=>~10- effects on cross
section

* Different material/thickness give different
sensitivity to the MS

e Other |deas?
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