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» Front End for the Neutrino Factory/MC
= Concepts developed during study 2A

> Concern on V  as function of B,

> Need baseline design for IDS

= need baseline for engineering study
* ~lower fields; medium bunch length

> Other variations
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» Change reference B-field to 1.5T
= constant B to end of rotator

> changing to ng ="12" example
= A bit longer than n; = 10
= optimize with lower fields
* V<12 MV/m
> Will see if we can get "better”
optimum
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> Buncher - 13 rf frequencies

= 319.63, 305.56, 293.93,285.46, 278.59, 272.03, 265.80,
259.83, 254.13,248.67, 243.44, 238.42,233.61 (13 f)

= ~100MV total

> Rotator - 15 rf frequencies

= 230.19, 226.13, 222.59, 219.48, 216.76, 214.37,212 .28,
210.46,208.64, 206.90, 205.49,204.25, 203.26,
202.63,202.33 (15 f)

= 336MV total, 56 rf cavities

> Cooler

= 201.25MHz -up to 75m ~750MV
* ~15 MV/m, 100 rf cavities
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Buncher rf cavity requirements

ota cavities radient

frequency voltage Power
319.63 1.368 1 (0.4m) 4 MV/m 0.2
305.56 3.915 2 (0.4m) 5MV/m 0.6
293.93 3.336 2 (0.4m) 425MVIim (0.6
285.46 4.803 2 (0.45m) 55Mvim 1.0
278.59 5.724 2 (0.45m) 64Mvim |1.25
272.05 6.664 3 (0.45m) 5MV/m 15
265.80 7.565 3 (0.45m) 5.7MV/m 15
259.83 8.484 3 (0.45m) 6.5MV/m 2
254.13 9.405 3 (0.45m) 7MV/m 2.25
248.67 10.326 4 (0.45m) 6MV/m 2.25
243.44 11.225 4(0.45m) 65Mvim | 2.5
238.42 12.16 4 (0.45m) 7MV/m 3
233.61 13.11 4 (0.45m) 7.5MV/m 3.5

98.085 MW

HES
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175(’( Rotator rf Components #
rf frequency | # of cav. |gradient |P,/cavity |Peak power
230.19 3 12 MV/m 1.68 MW 2.25 MW
226.13 3 1.71 2.3
222.59 3 1.74 2.35
219.48 3 1.76 2.35
216.76 3 1.78 2.4
214.37 3 1.80 2.4
212.48 3 1.82 2.45
210.46 3 1.84 2.45
208.64 4 1.85 2.5
206.90 4 1.86 2.5
205.49 4 1.88 2.5
204.25 5 1.90 2.55
203.26 5 1.91 2.55
202.63 5 1.92 2.55
202.33 5 1.92 2.55 q




Rf Rotator/ Cooler requirements
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> RF Rotator

> 56 cavities (15 frequencies) S
= 12 MV/m, 0.5m
= ~2.5MW (peak power) per cavity conty | | oty | | camy

» Cooling System - 201.25 MHz
= 100 0.5m cavities (75m cooler), 15MV/m

. E COOLING LATTICE
= ~BMW /cavity 5
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Windows Effects #

> Added 0.4mm Be windows in Rotatoi
= ~0.24 MeV energy loss/ rf cavity . ---\___\
* ~13.5MeV total
= Similar to MICE windows |
> Very small change in “"performance” |
= y/p reduced by 1—2%
n u/p ~0085 0o 50 100 150 200 250
= Some cooling in rotator
® 81, :: 0019 9 0018 2400
0 0& / —t, <0.03 p
| R ——— e R T |




540 Effect of reduced # of freq in
75( { Rotator/Buncher
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> First try at reducing number of
rf freq. Rotator and Buncher

= 15 in Rotator w

= 13 in Buncher

> Used rf frequency/cavities of .

the previous tables .

= 400 p windows in Rotator ”

= 200 p windows in Buncher

> Rf phasing set by 233.5 MeV/c o s e e s e s s s
particle (?)

= Less adapted to actual beam
conditions

> W/p reduced from ~0.085 to
~0.082 at z =245m

= ~4% worse ?

2000

1800 1

100 120 140 160 180 200 220 240 60



‘¢,  Variation: higher gradient cooling
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> Increase cooling rf to 17 MV/m
= From 15 MV/m

» Increase cooling LiH to 1.15 cm
= Keep same cooling lattice

B3¢

> Cooling/performance improved H COOLING LATTICE
= u/p at z=245m: 0.082->0.087 [ SC 106 A/mm?
50— .
P rf cavity E
= g, at z=245m: 0.0071->0.0068 201.25 MHz .
25~ ] 15.25 MV/m J I
> ~5% more p/p 0 | h

0 25 50 75 100 125 150 Z(cm)

10



WO
GO0 Facy,
< Z

Ready for engineering ???
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THIS OME IS HIGHLY
I NEED YOU TO FOLLOW) ME AND CAPARLE. BUT SHES IM THIS ONE 15
ASSIGM ONE OF T1L SHOWJ YOU SUCH HIGH DEMAND AGGRESSIVELY
YOUR ENGINEERS YOUR CHOICES. THAT YOULL BE

TO MY PROJECT. LUCKY IF SHE EVER

RETURNS A CALL.

THIS OME LJILL THAT ONE IS AN MY MAMAGEMENT sAID THE
TELL YOU THAT ALL INTERN, SO NO THEORY IS THAT MAN LJHO
OF YOUR PLANS ARE OME TAKES HIM MATURE MAKES CAN'T FIND
IMPRACTICAL AND EVERYOME USELESS b GOOD
DOOMED. IN THEIR OWN LJAY, ENGIMEER.
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Fermilab Future

IF WE MIGRATE OUR
ENTERPRISE APPLICA—
TIONS TO THE WEB,
AND OUTSOURCE OUR
SALES AND PRODUCT
DEVELOPMENT. ..

Dilbertcom DilbaftCartoonist@gmail com

THE ENTIRE COMPANY
CAN BE MANAGED BY
ONE MONKEY.

BN =200 Scon Adams, Inc./Dist. by UFS, Inc.

PLUS A SECOND
MONKEY TO LOOK AT
THE POWERPOINT
SLIDES FROM THE
FIRST MOMNKEY.
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