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A study of target parameters for a high-intensity, liquid mercury jet target system for a neutrino factory or muon collider is presented. Using the MARS code, we simulate particle production initiated by incoming protons with kinetic energies between 2 and 100 GeV. For each
proton beam energy, we optimize the geometric parameters of the target: the mercury jet radius, the incoming proton beam angle, and the crossing angle between the mercury jet and the proton beam. The number of muons surviving through an ionization cooling channel is
determined as a function of the proton beam energy.

Schematic of the Target System
Comparison with/without Optimization

SC Coils

Meson Production and Fit Curve at Different Target Optimal Target Parameters
- _ [ Parameters o004 WG Spirzation — 5
003 % With optmization —o—
2 oosf” '
Cu Coils Sool. 1.
- 0.65 2 o2 f® e ..
Hg Containment 3 P
g 100000 s I Soas iz el
90000 } i 3 £ oo
Hg Pool £ 055 3 0008
Fe Plug 80000 g t it 0
0 2 o5 0 10 20 3 40 50 6 70 8 % 100
g <
- - g Eoms| P e s i g ey s e
= 60000 3 # e
& o4l @
Figue 1. Conpof et trget 100 mad and 67 50000 035 - dab
40000 : .
03 Lo Comparison from MARS/ICOOL
30000 0 10 20 30 40 50 60 70 80 90 100
/ JET 0 0.2 0.4 0.6 0.8 1 Proton Kinetic Energy, GeV'
0 Target Radius, cm 12
crosS 105000 140 o0
Hg Jet n
120 ¥ 2 i
Proton Beam 100000 b I t 8osf
0 guop | | F
£ L] Sos
—— 22 @ 95000 ;ao‘,.f N Tee ., L,
Solenoid Axis s H goal¥
4 60 2
= 90000 £ 02
2 40
85000 2 6 20 7 30 40 50 60 70 80 0 100 110
Figure 2: The mercury jet target geometry. Proton Kinetic Energy, GeV'
0
80000 0 10 20 30 40 SO 60 70 80 90 100 Figure 6: Mesons 50 m from interaction point as computed
Proton Kinetic Energy, GeV by MARS,and misons a he e o oolng as computed
Beam Angle, mrad 5 1COOL, sarig from disibution at &1 of Grge
L 105000 20
Optimization Method {
2 o
100000 - e g b I Conclusion
g2 E;gi . L i
— - 95000 } s
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transverse plane at z=50m from the interaction. Then select all the é 3 10 1. With our optimization method, we flnd_ the optimized target
mesons with 40 MeV < KE < 180 MeV. 90000 i 7 parameters: 0.4~0.6 cm of target radius, 75~120 mrad of
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2. Make a number of runs with different values of target radius with 5 protlon beam angle and ~20 mrad of beam-target crossing
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value. Repeat this process for proton beam angle and beam-target function " nd Figure & Optimized target parameters as a function of profon energy. 3. The maximum meson PI'}JdU_CIIOH per _ur_m proton energy
crossing angle e e occurs when the proton kinetic energy is in the range of 5-
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and beam-target crossing angle until the parameter values have - The dependence on energy of the number of muons at the
converged end of the cooling channel by ICOOL is almost identical to
the dependence on energy of the meson production 50m
from the target by MARS.
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