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Pulse length (ns) Detector 1 (Gy/s) Detector 2 (Gy/s)

Pulse (x10°) Bunch (x108) Pulse (x10°) Bunch (x10%)

2 128 255 848 | 170
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208 198 | 039 151 | 0302
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Linac parameters

Frequency 5.712 GHz
Klystron Power 5 MW
Repetition frequency <200 Hz
RF pulse width 5 us
Peak power after compression 244 MW
Total linac length 150 cm
Nominal beam energy (loaded) 24 MeV
Current Pulse I, 100 mA
Pulse current duration 1yus
Pulse charge 100 nC

Pulse compressor

Operating mode TEr14
Unloaded Quality Factor Qo 134000
Coupling coefficient Byeq 3
RF input pulse length 5 us

SW structure

Structure length Lgy, 69 cm
Shunt Impedance Rgy, 116 MQ/m
Quality factor Qsy 10178
Mode of operation Bi-periodic /2
N of accelerating cells Ngy, 27
Coupling cells length 3 mm

Iris radius 3 mm
Filling time 0.220 ps
Coupling coefficient Bsy 1.58

TW structure

Structure length Loy, 43 cm
Number of cells 24
Shunt Impedance Ry, 107 MQ/m
Quality factor Qpyy(cell) 10630
Type Constant Impedance
Operation mode 2

=

3
Iris radius 5 mm
Filling Time 0.143 ps
Group velocity vg 0.01c*

(*) ¢ = speed of light.
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Investigated

dependency

Pulse repetition
frequency (PRF)

Beam current

Pulse duration

Beam parameters

ADR

DP

IDR

Variable intra-set [1, 80, 160,
245 Hz)

Variable [adjusted to obtain
fixed ADR in the range
3.64-4845 Gy/s|

155 Hz

Fixed for each set

Variable [100-3.6 mA]

Variable [adjusted to obtain
fixed DP]

us

4us

Variable [adjusted to obtain
fixed DP in the range 1-4 us]

Variable ADR [3.64 Gy/s -
4845 Gyls)
Fixed DP [3.27; 13.18 Gy]
Fixed IDR [0.82; 3.3 MGy/s]

Fixed ADR [155 Gy/s]
Variable DP [0.7-19.3 Gy]
Variable IDR
[0.18-4.82 MGy/s]

Fixed ADR [3018 Gy/s]
Fixed DP [13.0 Gy
Variable IDR
(3.5-4-4.8 MGy/s]
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Parameters Value Parameters

Conductivity 0347 4P| Geometricemittance | 327 mm e mrad

Voltage 125kV | Normalized emittance | 7.6 mm e mrad

Beam waist radius | 0.46 mm
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Beam parameters

Tsinghua university

Energy (MeV) 60-220 50 (250)° 6-65 50-160 100
Bunch charge (nC/shot) 0.01-1.5 ‘ 0.02-0.25 0.1-100 ‘ 107°-028 | ~0.01[2000]"
Bunch length rms (ps) 0.1-10 03-5 003-10 | 0.02 ‘ ~10
Repetition rate (Hz) 0.833-10 10 (100)* 05-10 1-50 40
Normalized emittance(um) 3-20 ‘ 7.5 (<5) 05-240 l ~0.071 ~50

“The values in parentheses represent the target values for facilty upgrades.
bTsinghua University used multi-bunch acceleration. There are ~2000 bunches in a input microwave pulse.
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Properties T72 (CG)

Aperture radius [mm] 392~3.12
Frequency [GHz] 11424
Quality factor 7056 ~ 6996
vlc (%] 320~ 144
Shunt impedance [MQ/m] 93~ 109
Filling time [ns] 98

‘Working mode 21/3
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Parameters Design value Measured result

Input power [MW] 46 50
Accelerating gradient 136 450
[MV/m]
Surface eletric field [MV/m] 204
Surface magnetic field 400
[kA/m]
S [MW/mm?] 4
Breakdown rate [/pulse] 2x107
Capture rate 32% 25%
Current [mA] 155 108
Energy [MeV] v 78 80
r(rms) [mm)] 069 1
7,(rms) [mm] v 069 095
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Interaction laser Electron bea

Wavelength 532nm | Beam energy 38 (49.4) MeV

Micropulse energy | 2.5 mJ Bunch charge 5(14) pC

M ~1.6 B < 0.5 mm-mrad

FTL bandwidth" 60 pm Energy 0.2%
spread*(0,/E)

Pulse train length 100 Bunch train length | 100 (1,000)

Recirculation N/A Duration (g,) Llps

efficiency

FWHM duration 7ps Duration (g5) 452°

FWHM diameter | 5pm Radius ,, 7, 17m, 19 pm

Pulse spacing 87535ps | X-band frequency | 11424 (11.424)

GHz
Repetition rate 100Hz | Repetition rate 100 (100) Hz,
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Interaction Laser Electron Beam

Wavelength 354.67nm | Beam energy 137 MeV/
Micropulse energy 10 mJ Bunch charge 25pC
M ‘ 1 Bt 0.3 mm-mrad
FTL bandwidth 93 pm Energy spread 0.05%
(og/E)

Pulse trainlength | 100 Bunch train length | 1000

microbunches
Recirculation 10 Duration (¢, 059 ps
efficiency
FWHM duration | 2.0ps Duration (d) 2.4265°
Temporal shape Gaussian | Temporal shape Gaussian
FWHM diameter | 3.46 um Radius (0,,) 15um
Focal shape Gaussian | Focal shape Gaussian
Pulse spacing 87.535 ps. X-band frequency 11.424 GHz
Repetition rate 400 Hz Repetition rate 400 Hz
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SoftTissue ‘ 39
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SpinalDisc ‘ 115
TrabecularBone_HEAD \ 242
CorticalBone 1,208
ToothDentin } 1,540
ToothEnamel ‘ 3071
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Parameter (in vacuo)

FEBE (general)

FEBE (VHEE)

Energy 50-250 MeV' 50-250 MeV/
Charge (max) 250 pC 250 pC
Repetition rate 100 Hz (5 Hz with laser) 100 Hz
RMS bunch length o 50 f5-10 ps 1-10 ps
RMS energy spread o, <5% <0.5%
Normalised horizontal beam emittance ¢y, <5 pm-rad <1 pm-rad
Normalised vertical beam emittance ey, <2 ym-rad <1 pm-rad
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