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Diagnostics Overview of SwissFEL (ARAMIS Branch)

Gun Laser Heater  BC 1 (Spectrometer + TDS) BC2 Collimator (Spectrometer + TDS) Dump Diagnostics Device Type Number
« charge « arrival time « energy &spread (slice) « energy & spread « energy & spread (slice) « energy &spread o :
* energy * matching * emittance (slice) * emittance « emittance (slice) « arrival time beam posmon cavnty BPMs 119
- energy & spread - compression & bunch length  + compression « compression & bunch length « charge & transmission scintillator screens 24
* bunch length * matching * matching  matching transverse ITB{SCATIErS 23
profile monitors -
\ \ SR-monitors 3
- g and charge monitors Turbo ICT 4
Deflectc &% . .. .
i ; B e . scintillating (local) 38
loss monitors -
Colimation Undulators Cerenkov (dist.) 8
Photon Diagnostics .
<600 - 650 m dose rate monitors Rad-FET 32
~4-12keV . : 5
i = S i sty beam arrival time electro-optical 4
E=1304MeV, | =20A 356 MeV, 150 A 20GeV, 2 TkA 21-58GeV, 2 7 kA , = > o
0.= 871 um (29 ps) 0.= 124 4m (413 5) 0.=6um (2115) : l‘)‘;‘d"\'\‘l’;i‘l“ ompression THz / FIR-vis 1/2
015% =0006 % - - -
o 1538 m s * position laser arrival time electro-optical 1
Eupm, = 0.27 UM Erpry = 0.51 UM * pulse length
' S « ateival .. transverse deflector S-band / C-band 1/1
og e .
Bea m Posltlo n M o n Ito rs details on SwissFEL BPMs are presented in: Keil et al. TUPCF17 and Stadler et al. TUPFC18
I’ control room display wi eam in the SwissFEL injector at bunch charges o
| BPM control room display with b the SwissFEL injector at bunch ch £ 120 fC
2 I I cepm3s | cepmis | cepms
£} with beam | | no beam Quantity 7 8 2
58 : |
i 4 ! A Y uiill injector, LINACS, BCs,
7 o J\/\/\/v—/v\/-\/\/v\/\/\‘ A Locations switchyard, transfer lines.  Undulaters
3. Material (cavity / frame) ss ss. Cu/ss
i T T T Inner Aperture [mm] 38 16 8
£ 1 ‘ | Position Meas. Range [mm] +10 15 +1
§ g %M \/\'/\/v’\/v\/ AR :‘ # of Bunches (A = 28 ns) 1-3 1-3 1
% 4 | | | Bunch Repetition Rate [Hz] 100 100 100
~ 2 AU | ‘ | TM, 0 Frequency [GHz] 33 33 a9
= Quality Factor @ 40 40 1000
_on asanye9n S ih- e i
Y e i entty ; Charge Range [pC] 10-200  10-200  10-200
B oo | | " N
£ oo low-Q CBPM-16 i Position Resolution [pm pC] 8 8 5
% oo | ]‘ high-Q CBPM-8 ~at10pC <igm | <ipm | <05um
* e LI | easte® Tl e ch lution (%] 007 007 0.04
[ [ L (ssf0 (s510  (s3f)
29 number slong SwisFEL ARAMIS
BC-1 Compression Monitor
Bunch Length behind BC-1 _ (measured with S-band TCAV) Phase Scans of S-band Structures _ (off-crest operation) BC-1 BCM Sensitivity _(to off-crest SINSB-03 phase)
s Compression
2 3 F 4.0 4.1 42 43 4.4 s
UHV mirror R actor T
= Z
.. 5 SINSB03 :bs-beam-phase [deg] (pv id 604) g"‘“’
i— - 2 =537 fs (rms) £
£ o~ L e—— e .o 0.3 Tz high pass filter
. 684 m H =
Mirror 1 68| %
a0 4z s as 500
I Yme (psl? o comprsson ctor 3
Det 2 SINSBO4 :bs-beam-phase [deg] (pv id 605) 2
e 68. B‘ 350
Beamsplitter CER Spectral Energy and BCM Responsivity 684 _—
y 68 @] 400 0.6 THz high pass filter
o BCM sensitivity 0f 0.03°
£ 2 to off-crest S-band s
E SINXBO1 :bs-beam-phase [d! d 606) i =
2. 1 . srbeam-phase [deg] (pv id §06) phase settings is s —
& high pass filters °o o o already close to K
2 3 f&@ 0% 0.8 @ 0 o088 9 o . et H
2 e it 86,5800 36082 %@ Soadhn §o 00 SwissFEL stability g
K 06THz -5 o %0%@@%@ " 2 200
0 £ 102} —schottky diod P> H
% T a] L1 L e R Qe farenentiorgc:
g0 “ LLLL] ° o
S 68.0 68.2 68.4 68.6 68.8
SN 104 - o 50 100 150 200 SINSB-03 Phase
frequency [THz] Data points

Wire Scanner details on SwissFEL WSCs are presented in: Orlandi et al. WEPCC16 Gun Laser Arrival Time Monitor

Comparative Beam Size Measurement between Wire Scann__er and Screen Monitor
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