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Abstract: This report details the possible addition of two rotary pro-
file monitors at the ISAC Offline lon Source beamline, which would
enhance beam diagnostic capabilities.
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1 Overview

In this note, | record the possibility of potentially adding two ISAC
standard rotary position monitors[1] (RPMs) to the OLIS beamline,
which is detailed in [2]. Importantly, the OLIS electrostatic optics are
defined by two quadrupole triplets, arranged symmetrically about the
60° dipole.

The triplets are composed to two outer quadrupole assemblies which
include a pair of grounded skimmer plates, used to define the electric
field’s effective length. The central quadrupole does not have its own
skimmer, instead sharing that of its two neighbours. In the reports
[3, 4], it is found that both the central triplet quadrupoles 10S:Q2 and
10S:Q5 are likely longitudinally misplaced following structural modifi-
cations.

2 New RPM at Quadrupole-5

From the beam optics standpoint, a new RPM can be inserted down-
stream of collimator 3B and 10S:Q4 by removing quadrupole 10S:Q5.
The roughly 10 cm effective length quadrupole creates an opening in
the lattice sufficient for an RPM insertion, shown in Figure 1. Con-
sidering skimmer plate placements for 10S:Q4 and Q6, free space
generated by Q5 removal should be roughly 15cm.

Conveniently, use of MCAT for tuning of the OLIS optics leaves 10S:Q5
unpowered, instead relying upon the opposite polarity (Q4,Q6) pair.
There are no changes to the tune at OLIS.

This monitor will enable imaging of the extant distribution beyond col-
limator 3B and crucially will allow for verification of the beam centroid
in (x,y) nearly 1.5m upstream of IOS:RPMS8.
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Figure 1: Layout of the original OLIS optics, shown from microwave source to
IOS:RPM8. Quadrupole 10S:Q5 here has been removed and the red arrow indi-
cates the location of a new profile monitor IOS:RPMS.

3 New RPM Upstream of Collimator 3A

Another new RPM can be added upstream of collimator 3A. The
consideration here is slightly more involved, due to the nature of
the beamline: Beams from any of the three sources are asymmet-
ric about the OLIS dipole, starting from a round waist, meaning the
(Q1,Q3) pair cannot be biased the same as (Q4,Q6). This is due to
the need for a match condition at RPM8. Additionally, Q1 has reverse
the polarity of I0S:Q6 in the original design, shown in Figure 1.
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The polarity issue is trivially solved. The requirement of creating a
narrow waist in x to transmit the 1 mm collimator requires modification
of the lattice. Recalling that the longer Q2 does not possess its own
skimmers, it is the ideal candidate for removal. However, this reduces
the resolution of the separator and is illustrated in Figure 2, which
shows (x,y) envelopes from the surface source up to the x-waist at
the first collimator. The collimator beam size found to grow in size
with compared to the original optics, increasing beam losses.

Recalling that a quadrupole’s restoring force is proportional to beam
size, the drift after Q1 introduces the undesirable effect of lessening
Q3’s strength in x. However, Q3 must set the y-envelope for transit
through the OLIS dipole. This reduces the attainable x-waist at the
entrance collimator: Pushing Q3 too hard will cause excessive y-
divergence through the separator and downstream slit.

x-envelope/cm —— -y-envelope/cm —— focal strength
0.8 T T T T T T

0.6

0 20 40 60 80 100 120

s/cm

Figure 2: SIS beam with removal of 10S:Q2. Dotted Lines: Original tune using
Q2. Black arrows: highlight decreasing x, increasing y without Q2, which causes
an increase in the size at collimator 3A.



TRI-BN-24-15 Page 4

This issue is resolved by moving Q1 closer to Q3, shown in Figure
3. A new RPMO is added upstream of Q1, providing information on
beams exiting the 3-way bend[5], which precedes the quadrupole
lattice, in addition to quantifying steerer lensing effects[6]. The new
optics presented in this report does not cause any of the quadrupoles
in OLIS to exceed their maximum power supply setpoints, for a 60keV
beam tune: All existing power supplies can remain unchanged.

4 Summary

1. Removal of 10S:Q5, already disused in opera-
tional tunes, opens up a drift space suitable for
an RPM addition to the OLIS line, after the sec-
ond collimator.

2. Removal of 10S:Q2 for an RPM insertion on its
own reduces the ability to produce a narrow waist
at the first OLIS collimator.

3. Moving 10S:Q1 to the centerpoint of the existing
10S:Q2 opens up space for an RPM while main-
taining the ability to produce a horizontal waist at
the first OLIS collimator.

4. The new optics presented herein is found to re-
quire at most 5.5kV on the OLIS quadrupoles for
a 60keV energy. No quadrupoles power supply
modifications are required.
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Figure 3: A blue arrow indicated the location for a new I0S:RPMO0, moving Q1 and
Q3 and removing 10S:Q2, enabling use of a 1mm collimator.
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