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Conceptual design of beamline
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Configuration of the optical system and collimator parameters
were chosen based on the requirements of the neutrino spectrum



Conceptual design of beamline

w K= — i 4 0,(7,)

protons

ﬁ [

6,=0,= 15mm Al600mm, @10 mm

Assumptions:

e only Tl % are considered as a source of neutrinos

e pions that get into the matter during transport are

excluded from consideration

A\ CM

~ 60

— 40

—20

Focusing system

7

%

7

NN

7

7

i

Q1 Q2 Q3

ans®

N
| RN

1NN

N

NN
NN

e,
""""

: RN

NN
SN

RN

C2

Vg

Q1-Q3 quadrupoles 2m long, aperture: @200 mm
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Conceptual design of beamline

Zero-dispersion magnetic system
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Conceptual design of beamline Collimators
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Conceptual design of beamline

m* tagging zone
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Spatial distributions of pions at the beginning of the decay tube
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The spectrum of pions at the beginning of the decay tube
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Neutrino radial distribution at the far detector

-
/ ¥}
1T _ 0.,in detector Z oo
~ S
~ =l §
/ﬁ /\gmax V £ 0.95
NN N S S I S S . .. —\ ———————— <ﬁ
~ “ :EH
SN d g 0.90
[.%
Neutrino angle at center of mass S 085
/ 0—p %
cos0 — | | | |
COSO*= ezenv 0.80 | o 4 [ L
1— p cosB 0 2 4 6 8 10
R, xm
E*
E= y(1—Bco s0) Generating the uniform distribution of cos 0™ in the center-of-mass

within the limits corresponding to the capture angles 0,,;,,, 0.1,ax Of

the detector in the lab frame (same logic for ¢)
10



Neutrino spectrum at the far detector
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Summary

* The conceptual design of the beamline is presented
* Fast calculation algorithm was applied to adjust and optimize the channel

* The optics of the beamline are desighed to produce pi mesons in the pulse range
of 8-14 GeV/c, which provides the required range of neutrino energies
corresponding to the first oscillation maximum



