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MAX IV consists of a 3 GeV storage ring, a 1.5 GeV storage ring and a linear accelerator (Linac). A Linac is activated as a

full-energy injector to the both storage rings, and also provide the energy to the Short Pulse Facility (SPF). The
construction of MAX IV has completed in 2016 and started the user operation in 2017. 3 GeV storage ring is mainly for
the hard x-ray users, on the other hand, 1.5 GeV storage ring is for soft x-ray and UV users. The linac consists of three
main hardware parts which are RF power, wave guide and accelerator systems. ScandiNova has agreed on a contract
that guarantees and responsible for the RF specifications including modulator and klystron. This paper, we report the
updated operation status of the linac and some accelerator information.
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110 - Bloch

111 - MAXPEEM
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Energy 3 GeV

Energy Spread <0.05 % + Chip
RF Frequency 3 GHz

Rep. rate 1-100 Hz
Bunch Length 10-500 fs
Charge per bunch 20-200 pC
Normalized emittance <lum

History
1981 - MAX-lab is formed

1986 - First experiments at MAX |

1997 - First experiments at MAX Il

2005 — MAX IV Conceptual Design Report
2007 - First experiments at MAX Il

2009 - Decision to build MAX IV

2016 - First experiments at MAX IV

2021 - First experiments at Soft X-FEL is planning

112 - FinEstBeAMS

317 —- HIPPIE

312 - MicroMAX

/ 1.5GeV Ring "

316 — Veritas /

311 - BioMAX

+£1.2 15GeV I /NT X —X&

1.5 GeV (full energy top-

\._308 - Balder

"\ 309 - ForMAX

ScandiNova NAXIV

318 - SoftiMAX

SPF-FemtoMAX

Soft-XFEL(:xuastiE)

303 - NanoMAX

\ 304 - DanMAX

User Operation
Commissioning

%13 3.0GeV I /NT X —%K

Energy

3.0 GeV (full energy top-
up from Linac)

Circumference

528 m

Beam current

300 mA (500 mA max)

Energy up from Linac)
Circumference 96 m

Beam current 300 mA (500 mA max)
Emittance H/V 6 nm rad / 60 pm rad
Lifetime 10 hours

Emittance H/V

-330 pmrad /-8 pm rad

Orbit stability

10% of beam size

Lifetime

10 hours

RF frequency

100 MHz

Orbit stability

10% of beam size
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Figure 16. MAX IV Accelerators Roadmap: 2016-2030. Projects included in the base-line design are shown in orange whereas up-
grades of the existing accelerators, including a FEL and a complete replacement of the 3 GeV ring are shown in green.
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Linac successfully completed the task for which it was assigned
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MAX IV L' In MAX IV Laboratory dictionary:
l n a C ScandiNova means modulator and

Canon means klystron

The linear accelerator (Linac) at MAX IV is constructed for injection and top-up to the two storage rings and as a high brightness driver for the
Short Pulse Facility. It is also prepared to be used as an injector for a possible future Free Electron Laser. Linac consists of three main hardware
parts: RF power, wave guide and accelerator systems. Linac lies in two parallel tunnels: Klystron Gallery and Linac Tunnel:
The RF power system consists by:

1 20+1 pcs:  RF power units (37MW peak, 4,5usec, 100Hz),

o 1+1 pc: RF power unit (8MW peak, 3usec, 10Hz),
L
The wave guide and passive RF compressor: ; —,
1300 m Wave guide
1 20+1 pcs:  SLED (Q=100000, 4,5usec in, 0,7usec out), = m::'mete'“f fiedelitondh2 m::"mo'sxz
The accelerator system: Pe:: RF p:wer output [MW] 20 28
X2 pcs: RF Guns (a thermionic and photo-cathode), MAX IV Laboratory Klystron Average RF Power [kW] 0.8 18
1 39 pes: Linac structures (max gradient of acceleration 25MV/M, 5m long) Klystron voltage range [kV] 170 300
Klystron current range [A] 140 350
Flat top pulse width variable [ps] 03 0-4.5
Voltage Pulse width variable [ys] 14 257
PRF variable [Hz] 0-10  0-100 | -The modulator model K2, consists of three 25kW High Voltage Power Supplies
Flat top ripple or droop [%] +1.0 1.5 (CCPS) and seven parallel High Power Switch Units (HPSU).
Pulse to pulse amplitude stability [%] ~ +0.01  <+0.01
mm&ﬁ i itte [ms] ::; ::: -The modula{or K1, consist‘of one.ZSkW High Voltage Power Supplies (CCPS) and
Modulator Electric efficiency [%] >80 >80 two parallel High Power Switch Units (HPSU).
MAX IV
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Downtime distribution R1 (1.5 GeV ring) Downtime distribution R3 (3 GeV ring) Downtime distribution SPF (3 GeV linac)

WD: 0.5 % WAT: 1.5% f CT:1.8%

WAT: 7.2% B64%
\ / VAC: 0.8%

WAT: 1205

DIA: 4.7 %
HE 1.3%
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