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for adiabatic taper solenoid
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Power on target

Fower denzity in Mll/cm3
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figure of merit:
T, U, p yields, distributions downstream of:
« the Main Capture Solenoid (MSC) | Main Capture Solenoid
 Adiabatic Transport Solenoid ‘idealized” field
B=14T, L= 32 cm, rycs= 20 cm
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target tilt studies

Lirg= 30 CM, ;o= 5 mm, G,=1mm
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beom tilt with respec’r ’ro the target

Ongm ¥ x:[0.0132492 Orlgm ¥ |x:|0.0631745 ¥ | 1.20032 z 2
. ! .

v [0.983251 =i

¢ i Frant
Front 0.4 . . . L . . H H

downs’réreom edge

T
|
i Rgap

-1.1
-1.2
-1.3
1.4
-1.5
-1.6
-1.7
71..5..

1.9

zi x ! 2

]
%gap

L ups’rreom edge

......

04 03 0.2 0B 04 0.2 0.3 0.4 W|-2M2 0.9 0.6 03 004 0.3 0.5 0.7 0.8 14 % 0.4 -0.3 -0,2 -0 04 0.2 03 o4 W[-2L2 -0.9 -0.6 -0.3 00 0.3 0.5 0.7 0.3 1.1 M
1% 5|1 @vedn IR ] - A Ll ]G]l e B[ +] | 5] @ vean B
Origin vl y: |o 07748663636 21510972364 g \Origi ; . z[15 I Drigin el y: ‘ 0.7498607768 z|15.0479988 o) Origin vlelo ylo z15 V|
Ef() : Lef i Frant s L.eF Front

pro’ron ’rll’r 14 mrod pro’ron TI|T 10 mrod

| 1
N @
sl
: 1 - —
71q.L_—Z> ->->- > \L |H_ -10,:L_> ->->- > b i
| "o 10 ' 20 =L | 2 ‘1 i i Z 4 > 0 : 20 20| o i 4 s E
L | 2|2 & Meda |ﬂJ GJJL [ ]+ | E]| gl Media | v ][]
Origin ﬂx:|0— y:[1.508813212  =z|0.1 Ongm Jx 0.0631745 y:|-1.382736528 =z |29 i - 0_1 4 [~
¥ F\‘unt. YO.G Front o. —
1.8 Rzap -0.7 n-- [
013
g o F T+ v
3 0.12fe- . .
1.5 B 0.11 =
1.4 =1 — .
+ -
R & -r yields
1.«2..|‘.":’; Rzap 0'1 :_
Z s 0al0.2000.5 e o] Sl 68 66 52 B o 0.5 05 6.7 0.5 14 B n
T [C glvess v BT ][ e & 0.09e . .
Ongm vl y: | 07498607788 z[15.0478988 ¢ Omgin vl yo z[15 v o
' Rgap Lef Frant 0.08 :_
iro’ron TI|T 0 mrad: ||, :
0.07—
| - lerror< 1%
E ' — 0 3334 0_06:_
i BZ= ] 4 T i i -1 Fes 0 05 ? L 1 1 I 1 L L I 1 Il 1 I L L L | L 1 1 I L L Il | L 1 L I L Il
SIS ISLS ; o 2 4 6 8 10 12 14
| wf 7T T [ P proton beam tilt-angle with respect to the target (mrad)




T+ per p.o.t.

I I
for L=15, 20, 25, 30, 35, 40 cm
Fgap Roap
e T
B=14T B=14T B=14T
S>> > S>> S>> ->

0.13—— = 1AF -

- S [ e .

B . a B ® .
012 o ° * ° o . g 1f ) . ¢ .

B : *a 0.9:—
0.1 -

- could do less or
0.1 A

- more if needed
0.095— ! v v v Y Y 0.52_
008 ' 0.4

- statistical error < 1 % : Y ' y v v

- - . 0.3
007 . E

- A L 2N 0.2f-
0.06—JIlJIl]JlIJ|lJIlIIlJIlJIlI]lI 01:||||||||||||||||\.|||p|||||||||

15 20 25 30 35 40 : 15 20 25 30 35 40

L (cm) L (cm)




T+U per p.o.t.
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field as used in MOMENT studies,
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* L,g=30cm, r,,=0.5 cm, tilt, ;= 100 mrad
s Lycs=32cm, ryes =7, 14, 30 cm, B;=14 T, gaussian o= 45 cm
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0] 10 20

at MCS edge:

e target-tilt could be more than100 mrad

* targei-length, yield is maximal at 2 intferaction lengths or slightly less
» target-radius could be increased more than 5 mm for g=0.1cm

e vield remains similar when proton beame-axis tilted with respect to the target-
axis -> to be studied with higher angles between the two

* high energy protons could be separated (see Cai's talk)
« MCS radii should be ~ 17-20 cm
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fleld approximation
iImplemented in FLUKA:

Bz(r, Z) ~ Bz(o, Z)
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for 5, 50 m gaussian + 15" degree inverse adiabatic solenoid:

next:

* test the cubic field “slower decrease of the field” (similar results
expected)

o test with a different MC (geant4, MARS) to compare the yield
patterns and their absolute values

Thanks
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proton yields for inverse taper L = 50 m
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