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Introduction

Injection: Stripping Injection of H-lons

@0 sec: Injection pulse of 20 ms, three ,bumper’ (fast horizontal
correction dipoles) moving injected beam off the stripping foil onto
the COSY orbit
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Injection: Stripping Injection of H™lons
@ 50 ms: adiabatic capture of the stored beam
@ 100 ms: start of acceleration



Motivation

Typical: bunching losses during capture process for uncooled beam approx. 50 %
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possible reasons:

e problem of adiabatic bunching

* momentum spread

* emmittance (hor. or vert. ?)

e orbit

* any property of beam optics (tunes,
chromaticities, large dispersion at
wrong places (e.g. cavity), spread of
these (e.g. tune spread))

=> dedicated time for study forseen
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Unfortunately:

possible reasons:

problem of adiabatic bunching
momentum spread

emmittance (hor. or vert. ?)

orbit

any property of beam optics (tunes,
chromaticities, large dispersion at
wrong places (e.g. cavity), spread of
these (e.g. tune spread))

=> dedicated time for study forseen

e CBAC4 recommended beam time, but it was not scheduled so far
* One week of user beam time was cancelled, and we planned to study this,
but in parallel preparing extraction for new user irradiation experiment
=> the time was used up for preparing extraction

only some qualitative results as of now: | will present the study plan
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(simulations of bunching by Hans and
Yuri also show no reason for losses,
adiabaticity condition is not so strong
and should be fulfilled for our typical
cavitiy amplitude turn on)

electron cooled beam
no capture losses
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Plan

* No bunching loss for cooled beam, start with this setup

advantages:

e control of momentum spread, hor. and vert. emmittance independently
(white noise on stripline)

* ,pencil beam’ allows good control/measurement of beam parameters



Amp. synch. osz.

Tune measurements

uncooled

Beam Spectra

-40

-h0t
=801

=100
=120

Amp. g,

= Pk Ll B N = O
T T T T T

T T | ]
2016-09-13 11:17:40: synch. o52. spectrum
+HFWHM/2 ={1523806 +110jHz 1, =(1523 896 £0.110kHz

fmax

a 06 08 10 12

1el-ﬁl'

— 2016-09-13 11:17:40: g spectrum i
- - Fux=FWHMR2 =[244?433;11872]Hz =+{=0.6061 +0.0078 ]
234 235 240 245 250 255

— 2016-08-13 11:17:40: q, spectrum il
== T 2FWHM/2 ={2525321 +4840)Hz 4 =0 6571 £0.0032 |1

235 240 245 250 255
t1hz 166

cooled

Beam Spectra

-100-
=120

= Q0160528 180053 synch, o5z, spectrum
== Fit ot comverge, max. 3o, at 1900298, 261Kz

10 15 10 15 30 35
155410001

— D0I6058 180253 4, Spectum
.- ktFWHMﬂ:{MMIﬂMEHI:}q=U.Smtﬂ.m7

250 15
T r - 1af
0000 — MEEBBASE ¢ gectun
N == [ HFHNE ={2410213 #438]H2.47 =0 5816:+0.0003
r 0015
o
E 0.010

K 255




Schottky spectra

Blue cooled

Cooling of after 60 sec
Black after 100 sec
Green after 300 sec
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IPM uncooled




IPM cooled




Plan

* No bunching loss for cooled beam, start with this setup

advantages:

e control of momentum spread, hor. and vert. emmittance independently
(white noise on stripline)

* ,pencil beam’ allows good control/measurement of beam parameters
disadvantage:

* Changed beam optics (e.g.phase space coupling through uncompensated
solenoid fields, tune change through solenoids)

* orbit distortion by cooler toroids (reduced transverse acceptance)

Il Uncooled no control of momentum spread and emmittance !!!



Plan

* Prerequisites: careful adjustment of beam conditions

— verify closure of injection bump

— orbit correction (automized orbit response measurement)
— tune scanning for best bunching

— calibration of cavity amplitude (synchr. Frequency)

— measurement of momentum spread and acceptance
(schottky) and emittances (IPM)



Summary

Detailed study planned for early 2017 (pending
CBAC#5, Dec. 2016 and scheduling)

Two weeks recomended by CBAC#4 but not
scheduled (request included loco
measurements and study of e-cooling losses)



