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The design should be capable of:
Scalablity to replace Cs137 source (>~2.5 MeV

energy)

Borehole target: &3.5”

High operating temperature: up to ~140-150°C
Vibrations: ~(1-2)G

External magnetic fields (nx100 Gauss)
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Aself—oscillating KLYNAC with feedback
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~' radiabeam

xad Phase |l Technical Goal

The main goal of the Phase Il project is to demonstrate operation
of a ~1 MeV KlyLac prototype capable to produce 5 pA beam
current and beam average power >5 W (corresponding to a few Ci
activity).

* E-beam energy: -1 MeV
* Pulse current: >2mA
* Pulse power: >5 kW

5 Geant simulation of 1200 - q
photon spectrum Photon spectrum
4 from 4 MeV 1-mm thick
electron beam
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I KIVLAC 1 MeV Prototype @
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Self-oscillation performance
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Technical Risk Mltlgatlon

Stabilization of self-oscillation | RSN
(group delay reduction) \
« Flatten the klystron Gain(f) by = .
detuning the cavities; -
 Introduce equalizer into the / \

feedback loop (multi-pole filtering).

DDDDD

Other technical solutions for KlyLac Phase
* Extremely robust linac (high group velocity, Rsh independent on t°).
* Adapt the design to M0.5 ScandiNova modulator 24 kV 23-28 A.

*Increase aspect ratio of the SBK cavities to increase field flatness and
coupling coefficient (gain, efficiency).

*3-section PM “solenoid” for the linac section.
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XM Four Types of SBK Cavities @

Challenge: how to provide New beam aperture:
1. uniform interaction at 3.7 mm x 50 mm

2. right frequency, (instead of

3. sufficient beam coupling (M>0.45) 4,79 mm x 30 mm)
4. i/0 RF coupling required - A

5. Tunability

Input cavity

Custom
ceramic PCB
coupler

Penultimate
cavity
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:‘~ RIS Waveguide

Penultimate cavity

SBK Cavities
Performance
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Improved SBK Performance

Beam Parameters Small Signal Analytic Design  Large Signal Disk Simulation  Qutput Data | AIDISK - [CA\Use E h d ff’ . t
Beam Voltage (k) |24.000 .00 y
Gain: £6.84 dB
— reduced voltage 38— 24
Frequency (MHz) |9374.500 kv d t d . d
C.EfE: 89.15 % 8 Ue O re' eSlgne
Pin (W) 0,030 I Eff.: 38.15% £ .. o
s wony cavities and lower
() Round Beam
(®) Rectangular Beam Cavity Voltages w0 p p b l t
iy ok erveance per beamle
N o -30.00 2 {rm) ¥5/5tep 165,00
Tube Radius (m) |0.0000000 ¢ 0.1
3 1.5820 kV
Beam Radius () |0.0000000 4 78116 W 163 7 0.23
5 15.1g88 LV
Beam Height (m) 0.002683 ° = Al |
& 32.9880 XV v 1 I
Beam Width (m) |0.047500 8 ] v I
g |
Tube Height (m) |0.003700 A .
Y M \FiYA
Tube Width (m) |0.050000 =T \ N
o o L b 000 1 A A A
# Diks b4 30,00 2 () ¥5{Skep 165,00 0.0 Effo 2,00
#Rings 3
0,37 0,36 Sy
4 Sy 0 [ ] Impart Beam = .
L=} /
Tterations (Max) | 150 0 ay
z-Impart (m) E : L o —
T =
= Lol
U
g e -
Simulate 0.3 0.3
-30.00 2 {mm) ¥5/3tep 165,00 0.00 Time (Periods) 1,00
Cavity Parameters
Cavity ID, Unused R/Q (ohms) M ar SF7 Grid File, 2(m) Qe Qo f{MHz) z(m) d (m), Unused Harmanic
1 14,070 0,5100 361,000 2227,000 9359.600 -0.00830 0,0000000 1
2 13,925 0.4914 199000000 2865,000 9371.000 0.02477 0,0340700 1
3 13,925 0.4914 199000000 2865,000 9371.000 0,05976 0.0343900 1
4 13,925 0.4914 199000000 2865,000 9394.000 0,09370 0.0339400 1
5 12,128 0.4320 99000.000 2883.000 9400.900 0.13111 0.0374000 1
8 11,804 0.5000 315,110 2538.000 0360.092 0.14454 0.0134400 1
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Accelerating section:
Design Challenges

« Extreme robustness:
* No tuners for structure cells
* E(z) and Rsh(z) should not depend on: T°, V,T", and vibrations
* Minimum possible transverse dimension
» Large frequency separation > thermal detuning
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Field profile along the linac
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construction & pre-fabrication
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Phase Il linac tube Phase | Cross-pin 6-cell mockup
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OSSR summary

» Stable feedback operation is proved to be feasible

» Low voltage flat beam beamstick is designed

« SBK gun is under fabrication

» PPM SBK is designed

» Extremely robust linac structure is designed, fabrication is in

progress.

Next steps

*Test the SBK gun under fabrication.

* Assemble beamstick and test it.

*Fabricate SBK structure, assemble and test it.

* Fabricate transition region, attach it to the SBK and the linac.
*Perform KlyLac tests.

16
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