List of Tables

2.1
2.2
2.3
24

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17

4.1
4.2
4.3

Length of the main components of a Neutrino Factory. . . . .. ... ..
Muon beam parameters along the length of the facility. . . . . . ... ..

AGS proton driver parameters. . . . . . ... ...
Comparison of H minus injection parameters . . . . . . . ... ... ...
AGS injection parameters. . . . . . . .. ... .o
Parameters of the superconducting linacs. . . . .. ... ... .. ....

Proton beam and mercury jet geometric parameters . . . . . . ... ..
Solenoid coil geometric parameters . . . . . ... ...
Relevant properties of the mercury jet . . . . ... ... ... ... ...
Radiation doses and lifetimes of some components . . . . . ... .. ..
Energy deposition by cell . . . . ... .. o o
Neutron flux in various cells . . . . . . . ... ... .. .. ... ... ..
Activation in Curies for selected cells . . . . . . . ... ... ... ....
Activation for cell 92 (mercury) 30 days after shutdown . . . . ... ..
Activation for cell 8 (tungsten-light water) 30 days after shutdown

Gamma ray source (gamma/s) in selected cells . . . . . . ... ... ...
Integrated neutron and gamma ray flux . .. ... ... ... ... ...
Neutron energy spectrum for cell 207 . . . . . . .. .. .. ... ... ..
Parameters of the hollow-conductor magnets . . . . . .. ... ... ...
Parameters of the upstream SC solenoids . . . . . ... .. ... ....
Maintenance requirements for the target system components . . . . . . .
Solenoid coil sizes and weights, and shield module weights . . . . . . ..
Maintenance requirements for the target/capture components . . . . . .

Decay, phase rotation, and minicool solenoids . . . . . . .. ... .. ..
Power dissipation: positive muons . . . . . . . . ... ... ...
Power dissipation: negative muons . . . . . .. ... ...

XXXVil



4.4

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

Absorber parameters . . . . .. ... Lo 4-14

Matching section magnets. . . . . . . . ... Lo 5-2

RF buncher component locations . . . . ... ... ... ... ...... 5-13
Length of the sections and integrated length . . . . . . . ... ... ... 5-15
Geometry and current densities for the solenoids . . . . . . .. ... ... 5-16
Geometry and current density in the first matching . . . . .. .. .. .. 5-17
Geometry and j (A/mm?) in the matching (1,3) and (2,1) . .. .. ... 5-18
Geometry and rf parameters for the linac . . . . . ... ... ... .... 5-20
Beam characteristics summary. . . . . . .. ..o 5-26
Coils parameters of the matching cells . . . . ... ... ... ... ... 5-52
Main parameters of the muon accelerator driver. . . . . . . . ... .. .. 6-2

Main parameters of linear accelerator. . . . . . . .. . ... ... ... .. 6-4

Parameters for the linear accelerator cryomodules. . . . . . . . ... ... 6-5

Parameters of the injection chicane quadrupoles. . . . . . . ... .. ... 6-17
Parameters of injection dipoles. . . . . . . . .. ... oL 6-19
Parameters for acceleration in the recirculator. . . . . . .. ... .. ... 6-22
Parameters of the RLA linac periods. . . . . . . . ... ... ... .... 6 - 26
Acceptable nonlinear fields of quadrupoles. . . . . . . ... ... ... .. 6- 28
Muon storage ring parameters. . . . . . . . . ... oL 7-3

Input beam parameters. . . . . . .. ... L Lo 7-5

Magnet parameters . . . . . .. ... oL oL 7-9

Optical description and parameters for the arc cell . . . . . . . ... ... 7-15
Multipole components in the arc cell . . . . . . ... ... ... ... .. 7-17
Linear tunes in each study case for the two orthogonal planes. . . . . . . 7-20
Field errors in the dipole magnet section. . . . . . . ... .. ... .. .. 7-23
Field errors in the skew quadrupole magnet section. . . . . . . . ... .. 7-24
Required precision for muon beam measurements. . . . . . ... ... .. 7-27
Parameters for the ideal and realistic NCRF cavities. . . . . .. .. ... 8-3

Voltage and power requirements for the NCRF cavities . . . . ... ... 8-4

High-voltage modulator parameters. . . . . . . . .. .. ... ... .... 8-10
NCREF systems AC power requirements. . . . . . . .. ... ....... 8-10
Beryllium foil thicknesses . . . . . . . . .. ... ... L. 8-12
2-cell, 300 mm-diameter cavity parameters. . . . . . ... ... L. L. 8-31
2-cell, 460 mm-aperture cavity parameters. . . . . . . . . ... ... ... 8-32
Short cryomodule parameters. . . . . . . . ... 8-38

XXXVl



8.9 Intermediate cryomodule parameters. . . . . .. .. ..o 8-38

8.10 Long cryomodule parameters. . . . . . .. ... .. ... 8-39
8.11 SCRF overall parameters for a Neutrino Factory. . . . . ... .. .. .. 8-39
9.1 Induction accelerator parameters . . . . . ... ... ... .. .. .. .. 9-13
9.2 Energy and power requirements . . . . . .. .. ..o 9-19
10.1 Sources of heat in a 1 m long induction cell magnet . . . . . .. ... .. 10-9
10.2 Basic parameters for bunching and cooling cell . . . . . . . ... ... .. 10-13
10.3 Solenoid parameters for the 2.75 m bunching and cooling cell . . . . . . . 10-14
10.4 Solenoid parameters for the 1.65-m-long cooling cell. . . . . . . . ... .. 10-15
10.5 Coil average j and I for bunching and cooling channels . . . . . . . . .. 10-17
10.6 Sources of heat . . . . . . . ... Lo 10-27
10.7 Stray field at various distances from the axis of a long cooling cell. . . . . 10-28
10.8 Superconducting solenoid parameters for the linear accelerator. . . . . . . 10-29

10.9 The sources of heat at 4.4 K and 40 K in a 1.5 m long focusing solenoid. 10 - 30

11.1 Devices and heat loads. . . . . . . . . ... ... ... ... ... ... 11-11
11.2 Load summary. . . . . . . . . . . e 11-13
11.3 Load concentrations and percentages. . . . . . . . .. .. ... ... ... 11-14
11.4 Load concentrations grouped by area, with 30% contingency. . . . . . . . 11-15
14.1 Comparison of possible minicooling absorber materials. . . . . . . . . .. 14-6
14.2 Comparison between HOM-IOT and klystron . . . . ... ... .. ... 14-12
15.1 Event rates WIPP. . . . . . . . .. . 15-2
A.1 Construction Cost Rollup for Study-IT . . . . . ... ... ... ..... A-4
A.2 Construction Cost Totals for Study-1T . . . . . ... ... ... ... ... A-5
A.3 Efficiency for three cooling lengths. . . . . . .. ... ... ... ..... A-14
B.1 Compressor ring parameters. . . . . . . . . . .. ... B-2
B.2 rf parameters of compressor ring. . . . . ... ... L. B-2
B.3 Longitudinal parameters of compressor ring. . . . . . . .. .. ... ... B-3
B.4 Transverse parameters. . . . . . . . . . . ..o oo B-3
B.5 Efficiency vs. proton bunch length. . . . . ... ... ... ........ B-5
B.6 Specifications of the Inconel target band . . . . ... ... ... ... .. B-8
B.7 Parameters of the “realistic” beam . . . .. .. ... ... ... ..... B-20
B.8 Lists of parameters associated with the four sections . . . ... ... .. B-22
B.9 Parameters associated with the two flip regions . . . . ... ... .. .. B-23

XXXIX



B.10 Parameters of the beam at the end of the cooling channel . . . . .. ..
B.11 Performance dependency on rf cavity apertures. . . . . .. .. ... ...
B.12 Event rates at possible detectors at Soudan and WIPP. . . . . . ... ..

xl



