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Reactions to AAC Meeting |M’

= Caveat: no official report received yet.

Committee response
* The committee recognizes the need for R&D in
technologies that support alternate possibilities for the
future in accelerator-based high energy physics

* The committee supports the High Intensity Neutrino
Source R&D plan in the development of technologies for a
possible future 2 MW proton source based on a
superconducting linac

* While recognizing the priority of the ILC, continued
support at a level allowing the HINS R&D activities to
reach their planned conclusions would offer the possibility
of an ongoing strong neutrino science program, as well as

synergies to other programs and projects /
@)

* Recommend that diagnostics be more strongly addressed

= Reaction: Thanks !
2o More on diagnostic later
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Overall Front-End Layout

. End FY09/Beg FY10
= 1 55R2 eryostat
- Linac Operation

RFQ MEEBT RT-CHSE SSR1 SSR2
(B=0.22) (p=0.4)

HINS

W (MeV) 0.050 2'5 1‘0 10 90

YWWe have understood the different stage§ of the R&D plan scheduled for the next
years (until FY¥10).

The plan has a number of challenges bk is very promising w b the technology

develop . Crin
this field] The overall schedule seems to be ambitious but manageable.

End FY06/Beg FY07

= KlystronModulatorPower
Dasinbution

- ERFQ

End FY08/Beg FY09
- I35RI crvostats
= Chopper & PS

YWye are missing
beam diagnostic

Agreed:
o Especially true for
SSR1 & SSR2

o  FNAL “entrance”
into new field

Lunac Operation

=RP=iiTaa =014 m1ar= m—
. \
layout!! If the tunnel
15 too short, skip one
S5SRE2 module but

aqq pearn

diagnostics.

- Test Cryvostat/Prototype S5R
- Klystron & Power Distnbunion

End FY09Beg FY10
= 1 S5EZ cryostat

End FY07/Beg FYO03 - Linac Operation

— RT Cawitias

= Focusmg Solenowds

- Buncher Cavities

I_I

Yes.
o Agrees with our
strategy in terms of
Schedule Risk
Cost Risk

Activities:
o Definition of Beam Diagnostic Elements

o Allocation of Beam Diagnostic along Beam Line (P.O.)
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Beam Diagnostic Elements ‘wl

Elements:

o Current transformers (CT): RFQ exit, MEBT exit, RT exit , between the
cryostats, end of the linac

o Beam phase pick-up: after RT section, between the cryostats and at the end
of linac

o Initial tune-up of the cavity field prd-rhaoca

360 deg slow phase sfrtermm ~Integral Design of RF Cavities [ronically
controllable

Use RT and SC cavities as a phase pick-up BNL MOU

o Beam profile wire scanners (orfandlaser scanners)

MEBT — at least 1 scanner, 4 scanners after RT cavities, at least 2 scanners at the
end of linac

o Beam loss monitors — about 20 — distribute along the linac
Inter-cryostat space should include

o CT

o BPM, includes phase pick-up

o Wire scanner

Hard so far to engage proper AD resources
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[s there space for Beam Diagnostic ?

Mebt

Distance betwaen the center of elements (cm)

MEBT (2.5 MeV) OK

19 |255 | 264 =] 2845 54.833
b o (o4 " I

§alR \ 10y

e e
\

F 3

External surface of the RFQ end wall opace fordhe chopper First accelerating CH-type

ca ity
This salenoid belongstathe
first accelerating period
space for Beam Diagnostics Box (BPM, Profi
oteer, Bunch Length)

, Toroid, Bearm Stop,

o=s0lenoid; B=buncher, C=cavity
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Is there space for Beam Diagnostic ? ‘M’

SER-SERZ-TRANS. tune iay 24, 2008, 1
May 24,2006, 1

Hrad Tuad KES
0.008 0.008 0.040 "
0.030 W= 31833 Mevi
A (D REED curent= 43250 ma
SPACE CHARGE
0010
hie= BE  My=£5 he= B3 zlhSC=rs - -
" o By i 030 ey 031 e 174 A a Solenoid, increase
0010 WARMING 1
RT-SC transition Space

0.005 -0.005
T R1 [ == =

May 24, 20086, 1
i3y 24, 2008, 7.

o0 A A

LA AN A [ATINSLLLATTTE

v md dEE
0.005 ' 0.040
e Q= 1
0,050 W= 31410 Meviu
0.200 D e o010 current= 43250 A

SPACE CHARGE

.01 o
hie= BE  My=£5 he= B3 zlhSC=rs
om - 0.000 Baeq  hxlox= 0.29 hyloy= 0.29 hzfoz= 152
WARMING

0010

Zheg= 109512 om z= 269734  com 0.000 o 0.000

exit go - go to end next- go to next nn-number of step to go enter

0001 0002 00200

0005 | / 0,005 ‘ ‘

s MV = e | SSR1 F - - -
ACEE B EEERREEERaOEaEEE B OEERREEEE E FE R e
{aiEiEEEREEREEEREEEE R EERRREREEGEREEE
: : FEETE (FEIFEL ETEIFTRETEIEIELE] EVETETE IEIETRIR TR FEEF
3 3 3 3 F I3 F [ F 3 F I3 3 F 3 F
i 1 i BN TR IRIETRIE ) I ERIERE DRI TR IR IR I UG
=
Kl

. S -
by 10%, the surface field is 31 pin P

MVim AR AL ”\w <
Minimal impact on beam quality,
more studies are required to insure LT
that no additiona| emittance growth o co-pemoE  (oe-cobm® reemTrelcEpmes _—

or beam losses

The first SSR-1 works as a buncher
The second SSR1 is off
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[s there space for Beam Diagnostic ?

Challenge:
o Design integrated diagnostic box

o Detector/Engineering Manpower
ISSU€E Diagnostic Chamber #1

AD most logical source for Det.
0 No resource engagement yet _
TD most logical source for Eng. Y™ ® 1| -4+
0 No resource available yet TR

N
§

TR

Hi
%

1
/
’\\ # Buncher Cavity (2)] | |
\ / il Diagnostic Box #2
N\ £n
' - (BPM, toroid, collectors, Faraday cup)

Figure 1. Side view of the RFQ-DTL matching section.
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RF Studies

Single 325 MHz Klystron

AMODULATOR: FNALTTF 'Rfcnnf:pu ahle for 1.7 or 3 msec beam pulse
Single é AP Charging ||
Klystron | & v | Supply [
325MHz EE sow |
JMW |2 | (Bl | R T ;
WER2300 Digribution Waveguide }_I
RF Couplers T ] As already addressed yesterday, we
Fast Femite “ are not perfectly convinced about the
Tiolawed UQ common RF supply for the RT and SC

Calbles to
Tunnel

.-RF

aaaaaaaa

Cryome

sections. Due to the different time
constants, the foreseen Qs get

-| quite some importance. Detailed

simulations should be made in order
to werify the present assumptions and
[k specs.

Radio Frequency  Foowm Temperanze
Quadrupale Copper Cavities (16+2) [y | m—
Fermilab #

---- o]

14

HINS

= Homework

= No Progress

o Right mix of
“Scientist”+"RF

Engineer” needed
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‘ Spoke Cavities Orientation |M’

Spoke cavities

Superconducting S5K s promising and worthwehile to be developed. Itis nice to
see the continuation of work done previously, e.g. at AML. Mewvertheless, this
type of superconducting cavities has never been tested with beam acceleration.
Assuming that it will wiorl, its success will open a new figld of the use of
superconducting cavity technology.

Caveat: The S5R Uses the same orientation of spokes and input couplers. This
[arrangement may { will create some asymmetric field. The strength of this ]

asymmetric field should be assessed and its impact to the beam should be
C=lillaiT=Tal
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Amplitude of E-field, 1 mm offset

Investigation of E-field —
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Electric field distribution in Single Spoke
Resonator, 3=0.22
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Analysis of HOM 1n SSR |M’

First Stage Program: ~4 months

MWS calculations of HOM frequencies, fields profile,
R/Q, kick factor and Q external for monopole and
dipole modes in SSR up to 3GHz

Investigations of modes trapping possibilities and
manufacturing imperfection

With these HOM information, repeat the beam
iInstability simulations and the HOM induced power

analysis

Resources: Gonin, Romanov, Ostroumov (ANL),
etc.
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HINS

Cold Frequency Tuner

maoving parts

The tuner for 35K cavities
uses stepping motors and
gears, which are located
inside the cryostat. Such
Systems are in operation for
other SC accelerators.

evertheless, the whole tune
system (motor f gear system)
should be tested for its
function and long term
reliability. This could be done
before attaching it to the cavity
and ‘burying' it inside the

\cryostat.
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‘ Spoke Cav1ty Slow Tuner |M’

\ = Build Prototype during summer ‘06

= Assembly
o tooling group @ I1B2 (L.Elementi)
o Time: 1 week

= Testing

o Test & Instrumentation Dept.
(R.Carcagno)

o Meeting scheduled on Jun 6 to define
competencies and requirements

o Time:

= Short period testing @ 4K

= Atleast 1 month (if it works...) @ LN2 T
o Where: stand 3 @ IB1

o When: likely October
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HI
S0 cm??? 5.c.gSolenoids Close to Spoke Cavities iy

The strength of the 5C solenoids is remarkable. The focal length of approx. 13
Cm requires a precise alignment (in the coldly. A precision of 0.2 mm was stated.
YWhat is the overall alignment concept? Howowill the alignment be checked inside
the cryostat? BEMs were mentioned but where to place them? Solenoid
SUpports? Vacuum forces during cooldown®? Correction coils?

The fringe field is clearly anissue. The remanent field of the & T solenoid should
be down to 10 at the cavity surface. The leakage field from the solencid at S5SR
should be carefully studied and necessary measures to reduce it to an
acceptable level should be investigated. In addition, grvoperm is required for
earth field shielding. What is the overall concept for the mechanical design?

= All legitimate questions, addressed by ongoing R&D
o Resources: Nicol/Page for cool-down movements
Terechkine for cryoperm
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High Power RF

Single Klystron Feeds
RT and SCRF Linac
to E > 90 MeV

odulator Capacitor

I Switch | Bouncer
RF / 4
Distribution M N 115KV Pulse Transformer
Waveguide with i
Dir Couplers 325 MHz Klystron = Toshiba E3740 FERMI

mMs operation.

The High Power BF plan seems to be in good shape. The klystron exists. Many
WG components are on hand. The concept for the long pulse modulator is there.
It wias nice to see that the pulse transformer can take a vertical tube (10 hWHz
MEK. to be tested at wery' long pulses in order to stabilize the act. required 1.5

the adaptation of state-of-the-art LLEF systems (SMNSDESY)?

i_oncerning LLEF: the high power 1QMWs need to be well integrated. Howy easy is

= LBL MOU

HINS

o LBL designed and developed LLRF for the SNS
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Status of the MOUSs o

ANL (700 k$) — Beam Simulation, SSR Construction
2 MOU signed at FNAL and ANL

o 2regs in FNAL system
Req #187514, not yet a PO (?), signed by Pier, waiting for J. Hall
Req #187505, not yet a PO (?), signed by Pier, waiting for J. Hall

o Technically, collaborating since “day-0”.
LBL (365 k$) — Electron Cloud, LLRF, Buncher Cav. design

2 MOU signed at FNAL and LBL

o 1 reqin FNAL system
Req #187539, not yet a PO (?), signed by Pier, waiting for J. Hall

o Technically, ball in our park to define buncher cavities specs

BNL (800 k$) — Stripping foil, laser-wire scanner
o MOU agreed upon (Dave/Alberto work) on May 315!, being signed.
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Technical Status |M’

lon Source
o Plasmatron setup in MS6, testing LEBT

o Magnetron in Linac, waiting for long-pulse PS

EE Resources in AD (Steve Hays to deliver in ~2 weeks
since last January)

Shutdown over, time to move !
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‘ Technical Status |M’

= RFQ under procurement

o “Procurement visit” to Accsys
in May
= Accsys to provide Vacuum
Vessel calc. to FNAL code
= Dwgs to FNAL for sign off.

= End Flange/Vacuum flanges
configurations

= Hold Points & Technical
Contacts at FNAL

a0 RFQ + Support +

Tuning/commissioning at
FNAL

o ~522 k$, contract written,
undergoing signature for re-
approval of new cost (original
was 500 k$)
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‘ Technical Status
= RT Prototype

Q

Q

2 Jun 06 —

Contract awarded (~40k$ for first cavity)
Production Plan provided

Copper procured, first Al test pieces
machined

Cavity at FNAL by end of August (RF in
Meson needed at that time !)

PC to be procured in June.

150 8001 Ragistersd

A

Hi-Tech Manufacturing, Inc.
NG Milling & Tuming

‘Prototypes & Special Machinery

General Machining & Heliarc Welding Facilities

637 M. 25t Ave., Schiller Pask, IL 60176
78-1616, Fax (847) 678-1617

Progress report & schedule
Regarding Specification for 325 MHZ Room temperature Resonator Cavity, #5500-ES-371031,
P.0. # 569174, Hi- Tech Manufacturing, Inc. reports following progress:

inspection, we are going to
Rough machining & annesling copper

£ Assembly part £ Progress Comments

T | MD-240301 SPOKE & A Tunaimum profotypes: finish Jume 2 Finsh machinmg
Tnspection: Jane 3 & inspection
Send to “Fermi” for mspection: June 3 Shall be approx. in
Inamean time, during “Fermi Lab” 20 days after

ahunimun sanples
approval.

blanks For process
Not finich them, till “Fermi” approve See maveler
I samples MD-440391
2 | MD-440352 SPOKE B Alminum prototypes: fimsh June 2 Fimsh machining
Tnspection: June 5 & inspection
Send to “Fermi” for inspection: June 5 | Shall be approx. in
Tn a mean time. during “Fermi Lab” 20 days after
inspection, we are gomg to aluminum samples
Rough machining & annezling copper | approval
< For process
Not finish them, till “Femnu”™ approve See traveler:
huninum samples. MD-440302
3 | MD-440379 CYLINDER Material receved: May 23 Shall be sent for
Raugh machining & annealing” approx. | brazing after
June 19 inspection: June 28
Final machining - approx. June 26 For pracess
Inspection: June 27 See traveler:
Send to “Fermi” for ispection:Juns27 MD-440379
4 | MD-440375 END WALL Send components for "Ferm” inspection | For process
ASSEMBLY with components: Approx. June & See traveler:
Send for brazing  Approx. June 16 MD-440375
3 | MD-440380 END WALL Matenal” been ordered & recerved. For process
Shall be completed by June 2 See travel
MD-440380
6 | MD-440381 END WALL DRIFT | Material® been ordered & recerved For process
TUBE Shall be completed by June 2 See traveler:
MD-440381
7 | MD-440382 EXTERNALEND | Matenal been ordered & recerved. For process
WALL Shall be completed by June 5 See traveler:

MD-440382
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SECTION F-F
SCALE 1/2'=1"-0

{ Klystron-Modulator Umbrella
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ISSUES ]

Potential Interference with duration of Capture

Cavity testing in Meson in present cave

o Suggestion/indications they wish to stay for ~9 months
Why ? No cryo ready in new-muon.

o RFQ delivery by January 2007. Would like to refurbish
areal/install ion source ~Nov-Dec '06

From HINS point of view can only allow ~6 of 9 months
Suggestion of using HINS modulator/pulse
transformed (4 msec) for 1.3 GHz Klystron test

o HINS need RF immediately for
RF testing (325 MHz klystron, power distribution - now)
Cavities Testing (RT cavities - Aug, RFQ - Jan, etc.)
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