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A Phased Approach
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For the schemes below the time intervals are different and, thus,

b) Klystron power should change during acceleration;

c) The klystron maximal pulse power should be increased compared to the
simplest case.

ILC RF cavity with the HOM and input couplers:
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Matching section

SUMMARY AND OUTLOOK

~ stable
lost

Energy (GeV)
L (m)
Baip (T)
Tunes
B” (mm)
B (km)

# of IPs
distance to first quad (m)
DA (# of o)
momentum aperture

Op

length of RF sections (m)

Dipole First
3132
9.6
42.11/41.18
10
33
2
+6 (2.5)
2.8
+ 0.6 %
-1.3x107*

Oide (96)
5670
3.7
31.55/31.56
3
901
1
+6
4.5

Dipole First with 90 deg.FODO
3815
9.7
35.52/34.64
10
33
1
+6 (2.5)
3
+ 0.7 %
5x10—*
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130 m Region from IP
Final Focus Quadrupoles

High Field Dipole Magnets
to Sweep Upstream Decay
Electrons
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Detector Specifications

Detector requirements given Detector |
for CLIC detector Detector CUF |
e Some are more stringent for ILC Vertexing 15um @ SpmCeV/e

psin®/2§
35umGeV/c

Many performance parameters
are tactor 2 - 5 better than Lopm &

what has been achieved to date Solenoidal Field

Granularity of the detectors
expected to dramatically 5 |
. : i
|1.ncrheas,'e becguse of recent E.m. Calorimeter ElGeV) — 0.10—@ 5 0.01

echnology advances Had. Calorimet =040~ 5 0.04
Material budgets significantly °T o PEYY
reduced 1 Detector Instrumented Fe yoke
Machine Detector Interface ~ 30% at 100 GeV/c

¢ Masking system | ~ () 3L

e Constraints on vertex detector Energy Flow GeV) — 0.3 /E
e Magnet design Acceptance cos | < 0.98
e Low angle calorimeters mask 120 mrad

e Beam pipe design beampipe 3 cm

small angle tagger Omin = 40 mrad

My comments on detector technology mainly based on current efforts
within the ILC community
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Incident Muon Beam

Evacuated
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Figure 1. Use of a Wedge Absorber
for Emittance Exchange

Incident Muon Beam

H, Gas Absorber
m Dipole Magnet

Figure 2. Use of Continuous Gaseous
Absorber for Emittance Exchange
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Larmor motion

Larmor center

+ Radial equation of motion with helical dipole

. f=fi+f
HCC magnet center +\ — N + !
"”“‘ ‘...... 6

= — (p2by — b,
mu(p o0 — Pop )

2

f=~ymr" —ymrw

o(a) = V14 K2 (bz 1+/{2b¢>
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Dispersion factor

Important parameter to design HCC:

Stability condition is

29 + K*
0 <
(14—/4:2




Higher bz — kappa > 1

Optimum HCC

unstable

stable

Stronger solenoid HCC

unstable

stable

Lo e T

/A/()ﬁ 038 10 12
: unstable

Stability area gets narrower in stronger solenoid condition
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‘Need to adjust (Bz, b, b’) on red
dot
‘Blue dot and green dot are centers
of
upstream (Coil-1) and
downstream (Coil-2) HS coils

‘Br on red dot is zero

HCC ma_T_”et Bz and b are tuned by the location
center of

HS coil
‘b’ is tuned by the coil size

Reference
orbit
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Table 1 Summary of the Result for P=50 ATM (750 psi)
P=50ATVI SS 316 1 718
er
iu
ube

ore | L (period)
(m) t _shell t _endplate [t _shell |t_end plate

2nd design

p=1500 psi

0.159 0287 | 1 |

Initial design
0.75" 1.45" 0.35"
0.2546 0.255
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Waveguide + coax adapter 5 T solenoid

805 MHz High Pressurized RF cavity
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* Electrodes can be changed (Cu,Al, Sn) 800 MHz
* |t can be pressurized up to 1600 psi Mark II
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Pressure (psia) at T=293K
200 400 600 SO0 1000 1200
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CuData: max gradient 49.9 MV/m

.-T 0

Be Data: max gradient 513 MV/m

Mo Data: max gradient65.5 MV/mat B=3
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Electrode breakdown region
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Gas breakdown
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Density (g/em’”)

Figure 3: Measurements of the maximum stable TC gradient as a function of hydrogen gas pressure at 800 MHz with no
magnetic field for three different electrode materials, copper (red). molybdenum (green). and beryllium (blue). As the
pressure increases, the mean free path for 1on collisions shortens so that the maximum gradient increases linearly with
pressure. At sufficiently high pressure. the maximum gradient 1s determuned by electrode breakdown and has little if
any dependence on pressure. Unlike predictions for evacuated cavities. the Cu and Be electrodes behave almost
identically while the Mo electrodes allow a maximum stable gradient that 15 28% higher. The cavity was also operated
1n a 3 T sclenoidal magnetic field with Mo electrodes (magenta): these data show no dependence on the external
magnetic field, achieving the same maximum stable gradient as with no magnetic field.
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Process Fast Signal Measurement

High pickup voltage (process 2)

Voltage read on Oscilloscope [V

PU signal | V] ' " PMT out

1

14} | | | PU out
I Time [s]
" B rr———

10}
08
06!
04/
02!
171 | S i S H2 Gas Pressure [psi]

Breakdown level
before conditionit

Breakdown

Low pickup voltage (process |)

Voltage read on Oscilloscope [ V] No breakd own
P st )

‘ PMT out
0.1

; PU out

Reflected power
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Side-coupled pillboxes to obtain a travelling-wave structure without
el. fields exceeding the max. pillbox value in the centre

E Field[V/n] Z-axis is the helix centre,

9, 9944e-001

l 9, 3697e-001
b Radius of the coupling holes =40 mm, rounded
7.4958e-001

6. 07120001 edges, radius = 5mm.

6. 2465¢-001

5. 6213¢-001 gl R P A Here Ez is low !

4.9972¢-001
Y4,3726e-001
3, 747%¢-001
3,1233e-001
2,4966e-001
1,674@e-001
1,2494¢-001
6.2471e-002
6.1251e-006

phase advance/cell =36.9 deg.,
corresponding to diagonal particle
pathlength 7 cm at beta =0.92,

pilbox diam. = 500 mm,

pillbox thickness = 40 mm,

Cu. disc thickness between cavities = 10 mm
(for heat transport and room for grid or foil)




1st HCC: »=2.0 m, 1=1.0

Primary HS:

Inner R = 650 mm, Outer R = 680 mm
Current density =-69 A/mm?2
Correction HS:

Inner R = 250 mm, Outer R = 280 mm
Current density =414 A/mm?2
Solenoid:

Inner R = 1000 mm, Outer R = 1050 mm
Current density =-11 A/mm?2

bsql =-2.7 T’.b.:. 0.86 T, b’/b =-0.84

Series of HCCs

1e—04

MH=z .
MH=z .

1e—05

1e—0k

le—007

1e-08

ka'ppa:l,, 0, lambda=2,0 m
kappa=1,0, lambda=1,0 m

Cooiing fac:tor > 10}000

1e-03

0 20

bsol =-5.3T,b=1.63T,b" /b =-0.86

-1.0 —0.5 .0

4

40 B0

z [m]

2nd HCC: »=1.0m, «=1.0

Primary HS:

Inner R = 367 mm, Outer R = 397 mm
Current density =-129 A/mm?2
Correction HS:

Inner R = 150 mm, Outer R = 180 mm
Current density = 387 A/mm?2
Solenoid:

Inner R = 600 mm, Outer R = 650 m%l
Current density =-31 A/mm?2
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0,014

0,06

Muon collider and Neutrino factory eXperiment (MANX) ':.'r}lfau:ﬁ‘r:?ut‘).dat' 2:4
: : - 0,013 *ofG0210,dat " u 2:4
(white: reference orbit, ) Savie . ~03:£_&m‘d;t- 2e4
.§ 0,012 %'JS'IOYZ"”'BMJ‘ 2:4
. 0,011
Tracker e o
Al window AN —— S g
1.0 mm Thickness) I__\\:bxi# m— )7 d 0,009
<~ \ S i
\ \ \ — X 0,008
\ \ : Pt .00
\ \ @»‘ N Upstream Matching Section . o
\ " A . .y . X 0,007
\, . N (Vacuum or Gaseous He)
\ g 5*{-' S é‘
P Treng 0.1 —
g
et 0,09 215
: '\ 239 ——
4 o 0,08 215
—_) nitial mean momentum 300 MeV/c = 0.07
P Final meam momentum 170 MeV/c %’
’_‘I
L]

4 Helicalpitch | x | 1 |
G Helicalperiod | A |  16m |
Downstream Matching Section elical ref. orbit radius n 0.255m

(Vacuum or Gaseous I\I(-) nitial solenoid strength 38T
inal solenoid strength -17T
nitial helical dipole strength 12T
i i i 5 08T

Upstreamn Helical Downstream nitial helical quad. Strength n 0.9 T/m
Matching Cooling Matching Final helical quad. Strength -0.5 T/m

y section

0,05

0,04

230,.dat"”
o M 0.dat"”
“o0R060230 . dat”
"oR0602 n(\‘;d,gr_’

L 0,00028
=
= 0.00024
0
0,0002

0,00016

0,00012

Figure 3: Transverse (top), longitudinal (middle), and 6D
(bottom) emittance evolutions in the best cooling (red and
blue lines) and the longitudinal only cooling (magenta
and green lines) schemes.

Figure 3: 6D emittance evolution in the best cooling
scheme



Design MANX field to achieve;
o Transverse cooling factor > 1.4
o Longitudinal cooling factor > 1.4

e 6D cooling factor > 2.7

o (ex. pinit=300 MeV /¢ -> pgina=150 MeV / c)

Design longitudinal enhancement cooling

Study isochronous option
Design matching section

Feasibility design
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