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Abstract

MAXTV 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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Table 1: Main Parameters of MAX IV Accelerator

(0.7GeV) D s\ FL & BB 2 52 Tk | B IZ NEG

3*7‘4/7 BT v N\[1OEBRLEBA T 2y 7[2] Parameter Specification
O HFTREAT D AS I, BT ORRGER&D %% T [Linac]
2016 FIZ5ERKL, 2017 L 2 — Y EHR S Bl dG S T2, Length 300 m
AFETIX MAX IV NIERERO T ORI AL w48 T 58 Energy Spread <0.05 % + Chip
EBIT AH LD IR AT DANEATREB L TEED RF Frequency 3 GHz
7. 74‘%/7@%‘/:d/~5'<‘:774’7\m/%EP/UET‘%)\ Rep. rate 1-100 Hz
ZIETOB B WNE M O E T OB E 2OV TR Bunch Length 10-500 fs
EI 5, Charge per bunch 20-200p C
Normalized emittance <1um
2. MAX 1V E%ﬁ [1.5 GeV Storage Ring]
T Circumference 96 m
2.1 AR ORER Beam current 300mA (500 mA max)
MAX IV INEEZHE. 3GeV DT A F 7, 1.5GeV £3.0 Emittance H/V 6 nm rad / 60 pm rad
GeV OEREI 7BV (Fig. 1), Z ORI/ T A— 2% Lifetime 10 hours
Table 1 DAY THD[3], TAT v/ D FiRdDSebmlZi Orbit stability 10% of beam size
SPF(Short Pulsed Facility)iZE — A0 5. X3 TN B, RF frequency 100 MHz
E72, BUE Soft-XFEL ORFESAIATL THHEDH HAL T [3.0 GeV Storage Ring]
BM. FAF 71 100HzZ $$575 A HE/ R BE TR N5 Circumference 528 m
o e Beam current 300 mA (500 mA max)
}” Emittance H/V -330 pm rad / -8 pm rad
L1 S0 Lifetime 10 hours
- ‘ = @ Orbit stability 10% of beam size
. RF frequency 100 MHz
‘ . Table 2: Soft XFEL Parameters Outline (Planning)
: Parameter Specification
. Energy 5 (-6) GeV
s Wavelength 2-10A
Koy Flux 10'? photons/pulse
Figure 1: MAX IV accelerator outline. Undulator period/K-value 18 mm/1.8-2.1
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Figure 2: MAX IV soft XFEL outline.
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Figure 3: 3 GeV ring lattice.
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Figure 4: The layout of M1 and U1 magnet blocks.

2) 3 GeV DEZEF ¥ /N[ (Fig. 5). CERN &AL [FHF
FeD L NEG a2—7 4> 7 FRBBHES N, EWA T
a7 & T EMBEICERER ., Ty 2R L T
7 2 RQ23m/7 2% # 200°CITHNEVE LR 3B A NI
NEG 2—7 4> 7 %3 [5], ZhbH—HEOIEZIL, Fai
R&D(Fig. 6)D 7 0 b W ZHEW F it SAU72[6],

3GeV EREY 7 DAy ait, 2015 FE B ITHHED,
| A TOEZET v NOBWERMEZRNE T Uiz, B
WM IBNT, B22F v "% NEG 2—T (75
AT THY . MAX IV DA% OEEAEN [\ A3V
HXi b,

Figure 5: Vacuum chamber outline.

Figure 6: NEG coating R&D result [6].
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Table 3: MAX IV Upgrade Plan

2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
' |

T T T

3.0 GeV ring

Figure 7: MAX IV operation status (@April/2020).
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Figure 8: MAX IV linac overview.
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Figure 9: Pulsed compressor tuning and MDL.
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Table 4: Modulator Specifications

Parameter K100 K300

RF Peak Power 8§ MW 37 MW
Klystron V/A 170 kV /140 A 300 kV /350A
Flat top 3.0 usec 4.5 usec
Pulse Frequency 10 Hz 100 Hz
Flat top flatness +/- 1% +/-1.5%
Stability <+/-0.01 % <+/-0.01 %
Pulse length jitter <+/- 8 ns <+/- 8 ns
Efficiency > 80% > 80%
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Figure 10: Modulator stablllty (@SAT)
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Figure 11: Klystron gallery with K300 modulator.
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Figure 12: Linac radiation leakage overview.
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Figure 13: MAX IV downtime distribution.
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