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RF Power source S-band X-band C-band

Operation frequency 2992-3001 | 9300 5712 20 MHz
Output power 1-~3.1 1.5 2.5 MW
Average power 4(MAX) 1(MAX) 2(MAX) kW

Pulse width 1~ 4. ~3.5 4 T us
Repetition rate 325 ~200 _20()-.. Hz
Cooling water temperature ‘s %ﬂ %‘ Cww .
High Temp. Limit 87 50 50 el C =2 =
Temp. Stability +-0.28 +-0.5 " ‘65"”':"(: o -
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Founded in 1950s, from the beginning, rf structure is the main focusing of research
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RF Power source Toshiba E3730A Thales TH2163

Operation frequency 2856 2856 MHz

Output power 50 5.5 MW

Average power 10 10 KW

Pulse width 4-6 4-6 LS
Repetition rate 50 250 Hz

Cooling water 5-55 5-55 C
temperature T

High Temp. Limit 55 55 YRS il C W W W
Temp. Stability +/- 0.3 +/- 0.3 W= SC as@!
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Computer Numerical Control machine
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High-T hydrogen furnace Medium-T hydrogen furnace | aser welding machine Leak detector

Annealing furnace Vacuum furnace Baking ov'eﬁ"“" s
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Collimator

Scanning
Control

Image
Acquisition

Detectors
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extinguisher

ure material samples include
lead, iron, aluminum and |
polythene  with  different )

mass-thickness such as 70,
60, 50, 40, 30g/cm”

Liquefied
petroleum
1 l b gas cylinder
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Lead blocks
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Two rifles and a pistol
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Po(MW) 1.40
I A 11.35
Iv(MA) 43.00
We (MeV) 6.09
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Beam energy (MeV) Peak current (mA) Power swifcl
1 Measured Designed Measure| Designed
5 6.6 6.0 100 . 90
/4 18.09 18.0 20 A
20.4 20.0 6.7
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Designed Measured
Beam energy 100KV~900KV 700KV
6MV 6MV
Source Axis Distance 85cm 100cm
Dose of X-ray 80Gy/min 84Gy/min
Length of tube 40cm 40cm
Spot size < 2mm 1.65mm
Maximum radiation field 40cm 30cm 40cm 40cm
Minimum radiation field 5mm 5mm 5mm 5mm
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The tuner at the full cell is canceled to lower th
risk of RF breakdown

the coupling hole between full cell and
waveguide is lengthened to realize critical
coupling without inserting an inductive or
capacitive plug into the waveguide
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The emittance growth due to dipole modes
decreasesto ~0.1 m
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Low quantum factor~10 ->-10*%

Easy to manufacture and not too much strict
requirement to Vacuum

6
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The 1st

Photocathode

RF Gun

Developed in

THU,2006
The 2nd The 3rd
Photocathode Photocathode
RF Gun RF Gun
Developed in Developed in
THU, for SSRF THU, for BNL
2006 2007

AN

The 4th
Photocathode
RF Gun
Developed in
THU, for NSRL
2008
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Laser, RF power system not shown
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A long list of technical improvements: collimator, sample, steering
coils, magnetic shielding, phosphor, mirror

Next step, to improve the detection efficiency by 1 00 times, using a MCP
based electron multiplier.





For X-band structure, we also developed DAW struture, it has high shunt impedance and good stablity
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This is a 11.424GHz DAW thermionic rf gun developed in our lab, it is a cooperation project between ANL, NRL and THU for Dielectric-Loaded Accelerating research
Shunt impedance ~150M oHm/m
Coupling ~40%
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This gun have been shipped to ANL at 2005 and began experiment at the end of 2005




Another new type of gun developed in our lab is multipactor electron gun, it use secondary electron emission
Cathode. This part is the beam exit hole with a secondary electron emission
grid, when the resonant condition is fulfilled, high current is getted.
By now the beam current is 920 mA
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« ALS (Advanced Light Source), LBNL * APS (Advanced Photon Source), Argonne
— 1.5GHz, 2MV — 2.8GHz, 6MV

— Superconducting — Superconducting


We have done the research on deflecting cavity, include design, fabrication, application.
For the first application, the deflecting cavity is used for 
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« Required Parameters: B B,
— Frequency: 1.5 GHz
— Deflecting Voltage: 2 MV
— Low impedance for storage ring
« Simulation
— Cavity Geometry Optimization
— LOM, HOM damper
— Fundamental Power Coupler



o Cold Test Model
— Network Analyzer
— With/without damping waveguide
— Good agreement with simulation
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High energy

Normal energy

Low energy
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collaborate with ANL, develop
3-cell L-band deflecting cavity

— 1300-MHz
— Input power: 2 MW
— Deflecting voltage : 2.3 MV

Simulation by ANL
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16MeV BTW Accelerating Tube 10MeV BWT Accelerating Tube


The BTW structure combines the advantages of the traveling wave (TW) and standing wave (SW) structure, such as high effective shunt impedance,
short filling time, and stable to operate.




By now we have achieved 10MeV, 20kW beam average power with the S band BTW tube


Rod radius a/mm 1.64
Distance between the rods 10.96
b/mm

Iris diameter d/mm 9.61
Iris thickness t/mm 1.71
The length of single period 8.75
D/mm

Operating frequency f/GHz 11.42
Phase shift per cellq 2p13
Coupling coefficient between | 0.0556
two cavities k

Group velocity v, 0.050c
Quiality factor Q 5461
rQ/ kKW't 10.5
é?:ﬂe\llerz:le}Ilng gradient - ]-\/WW)



PBG accelerating structure is a novel structure. It could eectively suppress the
higher-order modes (HOM), achieving single mode acceleration. 
Based on the simulation, we have fabracated the X-band PBG structure with 
the electroforming technique
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Collaborated with Higo, we have fabricated C-band choke mode structure, and cold test
is carried out in KEK. 
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steel balls with different sizes
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Also collaborated with KEK, we have do the research on the field tuning and HOMs measurement of 9-cell
ICHIRO copper model cavity
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Ti-Window Au target
/
Faraday cup <—I Test tube |:|—> dosimeter
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For getting high gradient, some breakdown experiment of S-band structure is carried out with test tube.
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With the spectrum meter, the spectrum of dark current is getted and 
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Thanks for Your Attention




