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EEIT under testing at MPI-HD,
to TRIUMAE July 2005,

Cooler trap for HCT
(to be built in Manitobes
CFI grant received)

Fenning trap magnet

ordered (del. July 2005)
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ISAC to TITAN

From II F2 vertmdlly to the TITAN RFQ

Entrance to deceleration section
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\ . .
2%) Decelerating into RFQ Cooler
R

Think: time-reversed ion source.

1o (00 o
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Laplace:

implies:

O(r,z) = ¢(2) — ¢"r7/4

The radial force F,. = —¢"r/2 can be integrated (giving A¢’,
which is ~ Fj,itia1/ L) to get the focal length of the decelerating

column exit:
f = 4L Eﬁnal/Einitial

(Note in particular it is independent of the aperture size.) So if we
want to decelerate from 30 keV to 50 eV with a column of length

10 cm, the focal length is 0.7 mm!
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@ Decelerating into RFQ Cooler — contd
AN\ %=

Here is an example:
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Exiting RFQ Cooler

Mathew’s

dv22=0
dv24 =-60V

| (2keV, at exit of drift
tube) simulations show

a few common features:

dv22=60V
dv24 =-60V

. -:Z. g“' o 100%
emittance ~ 10 rum

e Virtual
waist upstream =~ 34 cm

e Walist is
approx. 1 mm x 10 mrad
~ 0.7mm x 15 mrad



Exiting RFQ Cooler

A natural way to match out of drift tube is to use an einzel lens. But these (long, skinny)
ellipses cause problems: the einzel lens causes large emittance growth.

We can use a larger
einzel lens, but if drift tube
not shortened, its centre
IS necessarily farther from
the drift tube exit AND

it must focus harder yet.

It is preferable to shorten
the drift tube. Even

a little bit helps, because it
is a 4" power effect: 20%
shorter gains factor of

2! Also, it is advantageous
to flare the drift tube to
match larger einzel lens.
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2 keV, 10 pi mm-mrad
r (lens aperture r=9mm, V=-1.9kV) (mm) ——
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2%) Bend onto Mezzanine
]

A 90° bending section is split into two 45° bends separated by a
triplet. The triplet is needed to make the section achromatic.
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Fast

extraction from
RFQ yields Ap/p
as large as 1%,
SO achromaticity
IS essential.

For bypassing
the EBIT,

follow this section
with another
iIdentical bend (but
In Horiz. plane).



/@ Q\ RFQ Cooler to Cooler Trap

Einzel lenses transport and match to the 2mm aperture of cooler
trap.
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3 . .
2%) talk i1s available here...
]

http://lin12.triumf.ca/text/2005TITAN/talk.pdf
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