DTL: preliminary cavity design

Beam dynamics input
RF desigh refinement

Stabilization and Tuning: preliminary
considerations

Possible R&D program: ZTT optimization



Beam dynamics input

Desigh Summary

o EO Tank  Noof Length Wfinal  Power
Cells m Mev MW
S P ‘ 1 66 7.47 19.20 2.050
° h I 2 29 5.75 34.88 2.045
y nc. dasSe 1aw 3 24 5.93 50.26 2.072
Total 119 19.15 6.17
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SuperFish refinement

Tuning adjusting FACE ANGLE
Losses, Q, Stored Energy, ZTT
Stem Detuning

Study of sensitivity

— Stabilization
— Frequency budget



TANK1

Diameter=52cm, DT diameter=9cm
Length =7.43m (8.7 BA)

Energy Gain =15.9 MeV

Stored Energy =17.7 )

End Wall Power (1.25 kW @ 1MV/m
=19.8 kW

Cavity Power(SF) = 755 kW
Beam Power (Peak) = 1114 kW
Total Power (1.2xSF) = 2020 kW
ZTT =45.1 Mohm/m

QO (SF) =51630
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TANK2

Diameter=52cm, DT diameter=9cm
Length =5.72 m (6.7 BA)

Energy Gain =14.9 MeV

Stored Energy =19.3 J

End Wall Power =27.2 kW

Cavity Power =788.8 kW
BeamPower (Peak)= 1046.7 kW
Total Power =1993.3 kW

ZTT = 49.5 Mohm/m

Q0 = 53870
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TANK3

* Diameter=52cm, DT diameter=9cm
* Length=5.91m (6.9 BA)

* Energy Gain =14.5 MeV

e Stored Energy =20.1

 End Wall Power =27.2 kW

e Cavity Power =824.6 kW

 Beam Power (Peak) = 1018 kW

* Total Power =2007.8 kW

e ZTT =43.4 Mohm/m

e Q0=53724
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Tank parameter summary
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Multi-cell tank design: sync. phase
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Multi-cell tank design: ramped EO
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Stabilization: number of Posts/m

15t cell sensitivity

y=0.424x+1

(freq/fo)n2
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Stabilization: number of Posts/m
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EO

Stabilization: number of Posts/m
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AE/EQ = + 20%
AE/EOQ/L = + 3%/m

With 3 PCs/m the Field is stabilized
within + 1%

Length 15t cell Tankl = 6.7 cm
Length Last cell Tank1l = 16.7 cm



Many points to be considered

Frequency margin

Tuners

Frequency control in operation
Mismatches between tanks
Power Couplers



Shunt impedance study
ZT? MQ/m]

1. Increase the Transit Time Factor T - decrease the gap length T= sin(z9/ f2)
e adjusting the Face Angle - main limitation: in the initial 9/ pA
cells for PMQ accommodation
e adjusting the Tank Diameter - main limitation: Post
Coupler stabilization

Vo2 B VO2
2
I:)diss Rwalllwall
2. Increase the ratio V, /I, - decrease the gap capacitance, i.e. V, = Lisp! N = o

the Drift Tube Diameter
e adjusting the Tank Diameter - main limitation: Post V,
Coupler stabilization |




ZTT [Mohm/m]

Shunt impedance study
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Shunt impedance study

ZTT=39.397 MOhm/m  ZTT=47.331 MOhm/m

43 WSFPplot 7.17 — Poisson Superfish Plotting Program 5% WSFPplot 7.17 - Poisson Superfish Plotting Program
i Copy Display View Zoom Help File HardCopy Display View Zoom Help

FODO lattice solution with asymmetric cell T N
unit: I
« PMQ every second drift tube
* periodic structure on BA
* Post Coupler every second drift tube
. f - o
- = D )
- T T
+—F A :
C ) v
m i Post Coupler stabilization requires
| - anumber of Post Coupler per unit-length (n)
o e - acertain capacitive coupling between Post and
<R Tubes ()
ik Iz - — under study the stabilization of a DTL tank design
with asymmetric cells.
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