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Outline

« MAX IV 3 GeV ring and Triple-RF System
e Low-level RF

e Installation and Parking

e First beam measurements

» Next steps
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MAX IV 3 GeV ng

RF frequency (MHz) U
Landau-cavity (LC) harmonic 3

Shunt impedance per LC (MQ) 2.75

HC quality factor 20800

Delivery beam current (mA) 400

RF voltage (MV) 1.0

Natural RMS bunch duration (ps) 40.4

...with ideal HC lengthening (ps) 199

Harmonic number 176

Number of main (landau) cavities 5(2)
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Slide by Ake Andersson

The Triple RF system at hand in MAX IV:
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Ultralong bunches for low emittance rings:

Generalized Flat Potential Conditions: Derivatives up to order 2N
are zero. Can be achieved with cavities at N harmonics.
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Installation/Commissioning plan

>|nstallation Summer SD 2025.

>Phase#1: find a proper passive parking position,
without significant influence on bunch length.

>Phase#2: use it passively, in combination with 100
MHz cavities as an alternative bunch lengthening
system while 300 MHz cavities are parked.

>Phase#3: explore active operation together with both
100 MHz and 300 MHz cavities. Need of ~ 1-5 kW
generator power.
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Hardware Installation

e 10 kW SS amplifier @ 500 MHz
« Cavity RF conditioning spring 2025
e Cavity installed summer 2025

« Transfer line connected (f=1.2)
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Hardware Installation

e 10 kW SS amplifier @ 500 MHz
« Cavity RF conditioning spring 2025

Y
e

e Cavity installed summer 2025

« Transfer line connected (f=1.2)

-
nnnnnnnnnn

HarmonlLIP, October 2025, ALBA, Barcelona, Spain.



R. Lindvall and R. Svard

Basic attributes Expert attributes

Controller state-machine

LLR F Limitstate | 4
AmpRefiin - eS| 50.00| mv
PhRefiin | 7e1ss) 80.00| deg
pidUimMin - |74 175.00) mv
§ pidtim - [ 60100) 360.00| mv
/ LoopsSel @
. ol AmpTxMin - | Giss) 7.00) mv
e Moving from Nutaq to Xilinx RFSoC
platform e O P
- - 1
o LLRF system can handle all SR oo 50 e
. . AmpKd _ — PhKd 0:0000
cavities (100, 300 & 500MHz) e —_oor) || S
« Amp./phase PID loops for active = -
operation s I || | (e @ 0 =
] AmpRvCavHigh [180100] 180.00| mV @ e !
e Frequency loop on forward-cavity e R | =
: . : e .
phase shift (active case) or cavity — o
voltage (passive case)
cavphoffset [ING15100) 112.00| deg Cz::::::f;::?:: = 3:::2 j::

TxPhoffset [NG100! 0.00| deg .
CavPhMarginLow 0100 0.00 | deg
Avgsel _ 5 CavClkPerPulse [N
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Phase #1 - Parking Candidates
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Phase #1 - Parking Results
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Phase #2 - Lengthening with HC5

e Can park HC3s either side of
3rd RF harmonic

—— Without HC3
—— HC3s parked at +/-250 kHz
|—— HC3s parked at +/-80 kHz

W

e Little degradation of
lengthening
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Phase #2 - Passive Lengthening with HC5

test-parked HC3_and HCb) lengthening beta=1p2
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Cold Beam Measurements
£ 800
e First measurements of active operation
impact on 3 mA beam
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RF voltage 1.13 MV, Uy = 480 keV
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Cold Beam Measurements

e Near (double-RF) flat-potential 4
conditions arrived at empirically Main ngélév)
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Plan for Phase #3
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HC5 B=1

« HCS phase adjusted to not exchange R3, 400 mA, 1.09 MV RF voltage
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Summary and Conclusions

« Complete 500 MHz active harmonic cavity system has been
installed in MAX IV 3 GeV ring

« Commissioning underway
e Phase 1 (transparent parking) complete
e Phases 2 and 3 in progress

e Goal is to demonstrate factor-10 bunch lengthening
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