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Introduction and History

A HINS (High Intensity Neutrino Source)ResearchProgram
was created by the end of CY2005with the postponement
of an ILC-like Proton Driver proposal

A Program designedto allow US involvementin the R&D of
high-intensity, low-energy acceleration of hadron beams
for possibleusein Front-End applications

I SPL@ CERN,JPARC@ KEK, FRIB @ ANL/MSU

A Program based on exploration of alternative and
Innovative solutions
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Introduction and History (2)

A HINS remained a small R&D effort from FYO06 to
Ded)/, when the consolidation of the Project X
oroposal (with an ILC-identical 8 GeV Linac) revived
the interestin Front-End Development
I Limited M&S and, especially, manpower resources
I High priority emergencies (LHC triplet problem) further
reduced availabllity of critical cryogenic expertise
A Ded7 ILC re-dimensioning allowed small increases
of efforts in severalR&D and Support projects

I 3.9 GHz, Acc. Supp. & TD Op., HINS, Nb3Sn LHC quad.

A An early assessment of Project X design can considet

the adoption of HINS technology for the FE.
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HINS and Project X

A HINS can provide the path to a multi-MW 8 GeV
physics/acceleratomprogram and support a muon facility

Proton Driver | Proton Driver HINS Project X
Phase 1 Design | Phase 2 Design capability Design
(0.5 MW) (2 MW)
Particle H- H- H+ then H- H-
Nominal Bunch 325 325 325 325 MHz
Frequency/Spacing 3.1 3.1 3.1 3.1 nsec
Particles per Pulse 15.6 15.6 375* 5.6 E13
Pulse Length 3 1 3/1 1 msec
Average Pulse Current 8.3 25 ~20 9 mA
Pulse Rep. Rate 2.5 10 2.5/10 5 Hz
Chopping -6% @ 89KHz 37.5% 37.5% 0-37.5% 37.5%
and 33% @ 53MHz
Beam Power @ 85eV 0.5 2.0 - 0.36 MW
Bunch Intensity 2.5 7.6 6.1 2.7** E8
41 122 98 44 pC
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HINS R&D Mission & Objectives

A Mission, unchanged from ~2 years agb

I To complete the R&D necessary to establish technical credibility
and cost basis for a Linac freanhd by ~2012011

I Joint APC,AD,TD effort

A Demonstrate high power RF distribution and 4.5 msec pulse
operation of multiple cavities from a single klystron

A Demonstrate performance of 325 MHz IQM modulators for
amplitude and phase control of multiple cavities

A Measure axially-symmetric beam performance with room
temperature crossbar spoke resonator cavities and SC
solenoid focusing in the RT Linac

A Demonstrate beam acceleration at energies above 10 MeV
using superconducting spoke resonator RF structures

A Demonstrate nsec beam chopping capability at 2.5 MeV

A Demonstrate performance of this Linac design concept and

the resulting beam quality to 60 MeV
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Beamline 60 MeV Linac Layout

lon Source RFQ MEBT Room Temperature 16CaV|ty, 16 SC Solen0|d Sectlon

Y| -
— LI I -

-66Me

il

SOLENDID
@ (‘é} MESON R&D PROJECT STOPS HERE

Fermila 7




Wo r kK

Pl ann

e d

HINS Front End - Stages (1)

1S \_l %
\_‘ e

End FY06/Beg FYOT
—  EKlvstronhlodulator Povear
Distribution
- R_'FQ
—  Tast CrvostatPrototvps 35K
—  EKlvstron & PowerDistribution

W(MeV) 0050 25

RFQ MEBT RT-CHSR

[S Front End - Stages (2)
—

End FY08/Beg FY 00
— I5ERI ervostats
— Chopper & PS
— Linac Oparation

End FY09%Beg FY10
— 1 58E2 ervostat
— Linac Opzrstion

End FY07/Beg FY 08 T -CHSR S5RA1
IS — BT Cavitizs Z:E =022
— — Foecusing Soleneids
— Buncher Cavitizs
W(Mev) 0050 2'5 | ‘ ‘
_ ) '5 10 30
Fermilab % AAC May 006 3
RFQ MEBT RT-CHSR S5RA S5R2
(F=0.22 (B=0.4
IS_,
'l W(MeV) 0.050 25 10 30
Fermilab e Fermilab # AAC May




M&S Costi Plans (06) vs Reality

HINS M&S Procurement Plans in FY07-FY09 A M&S Expenditu res
I FYO7 2.33 M$
fh-mil‘(:ullSource—LElEi"l" is}ﬂglifmmme f;ogl';;F}M | FYO8 (7 mO) 135 M$
* RFQ 1200 kS ~ done
. MEBT z20K8. -sous A By the end of FY08 we
| o e 2% [ e30ks) Project ~ 5.03Ms$ total
" Kiystron o0ks Caome HINS expenditures
. (beam ding, LLRF.) 1430ks L430ks i 7.2 M$ left to go according t
«  Civil 300 kS Orlglnal plan
o e T 122M8] 7 Reality crosscheckestimates
: gardt;keep FYDGll.ev.e] ofl:I:l_\'S I_Ci.‘o]laborationin out vears CTC at 85 M$
ermi 3 * esCo lllg \E\lllll:ii: &]ln]]l?vllle .1'}'0 = (J G 6 - ]
ermle® € Y A At a funding level of 2.5
2.8M$%$/y, completion of
large M&S procurement
— by end of FY11
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Manpower

A Labor Expenditures
i FYO7 2.99 M$

w0 | ] o0 i FY08(6mo)  1.80MS$
won00 | T 200000 A Even the small influx of
o000 r._.;/g/@ o oo redirected ILC manpower
opod [ =ESe N has increased the effort by
$0 —————————————+ $0 [ —+—AD ~30%
‘Qé‘oé‘oéo@% @%é\ Q&Q@\‘»&s@ q\\?\ & —8— APC _
FEAEN T —~mn || A Major hurdles
S
I Design: SSR1 Cryostat
I Meson Integrations:
A RF power distribution system
A Low level RF systems
A Cryogenics delivery system
A Powe)r Distribution (magnets,
IQMs
I Meson Operation
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RFQ Status

A Order to Accsys, CA

i Change of ownership, 1 nit.]
delay in delivery

I Vane machining OK (rms 20m)T Sep 007
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RFQ Status

A Assembly Problem

I Large field tilt not
tunable

I Problem solved by
retuning output end
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RFQ. Simulation of initial field distribution measurements
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