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Overview

A summary of what TTF has measured and plan
todo

— This comes from “Dunkelstrom Kicker TTF2"

— Caveat: | don't speak German, so interpretation of
slides should be taken with agrain of salt.

e Simulations done with ASTRA for NML

- Goal Isto have some idea of the dark current energy
distribution

- Basdine for the dark current kicker.



L ayout

16m

screen 3BC27?

collim

kicker

23m

A
Y

23.3m

A
. A

Energy of beam at kicker = 130MeV
35cm dispersion at screen

\




2. Berechnung magnetischen Feldes und des Pulsstromes

Calibration of kicker strength = 14. 080T m/A
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9. Messung mit Strahl bei1 TTF2

We start the dark current kicker experiment: Dunkelstrom Experriment
- panel available in the injector overview panel

- it kicks with a max amplitude of 30 A <= 1.6 mrad

with a 1 MHz sine wave, so +- kicks are produced, so +- 1.6 mrad

Enargie
(details: measured strength at LOLA with an identical kicker using a BPR: 5
BdL = 14 uT m/A

kick (rad) = 300 B(T)*Lim)/p(MeV) = 32 urad/A for 130 MeV) . ey e

Ahlage 2 Hnm
We measure the kick on screen BC2 as a function of start time of the kick. #3,0n Jallimatar E | (
As expected, we see a sine wave behaviour,

Max kick to high energy side of BC2 15 for 3.04 14, no kick at 3.0417, max kick to
min Energy side
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Dispersion on the position of 3BC2 screen about 0.35 m . Energy kick on the screen

about +- 1 MeV {sze plot below). Beam energy about 127 MeV . (1/127)* 0.35 m

(LO02E m = 2.8 mm
" Strahl T
Strahlrichiung

If we assume that the distance from the Kicker from the screen 15 3.5 m, and the

factor of

2.0 larger than measured. Or is this caleulation wrong 7 N ot 50A but 25A! SeeBlide 15 of origi nal paper

kick angle is 1.6 mrad the displacement should be 3.5 m * 0.0016 = 5.6 mm, ie.
Q Durkelstrem

Darkcurrent Kicker Test
BEQO -

from Pedro: | mrad at 16.5 m produces an offser at the collimator of 4 mm (fakes
Oplics into acoount}

now the kicker is at 19 m, the screen at 23.3 m, the collimator at 23 m about 5000 o
so the distance kicker screen = 3.5 m

Pedro assumed 6.5 m -> displacement for | mrad should be 2.1 mm, we kick with 1.6
mrad -=

: g
expected displacement 3.4 mm, measured 2.8 mm, not too bad 4500

[

from Y ujong:

simulation of the kick

kicker is at 19 m, the screen at 233 m, the collimator at 23 m about so the distance
kicker screen = 3.5 m

When there is 1.6 mrad kicking by the dark current kicker whach is located o
at about 19.0 m from the cathode, 3500
horizontal orbit offset at 3BC2 sereen =~ 4930414 mm. a
Therefore orbit difference is about 5 mm at 3BC2 screen for with kicking and withouwt
kicking cases.
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3. Prinzipschaltung

Schwingkreis Kicker

Verstarker
Generator
Damplungsglicd 60dB / TkW
IMHz
Sl g Elagasy L.31eY
el U g st Ausgang ey
r 2 FIY fu R
Inyecvar Dafk Current Kicker
Test Fanc) | Faper s =5 gL
33 853 dd
% BIR % Ry
[ b el
f . FIAT LT _——
l-.l_l-- i e
ik dniny 1 a0 B G 1K A
14 G ralor | ﬂu|
= il
+ [ e ¢ Bman SuledpTy wldth 2 Far Upph
LR
Linkeg I 35
FE FHEY

B




8.Messung mit Strahl be1 TTF2

Generator
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10. Messung mit Strahl bei TTF2
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BC2 collimator always moved as close as possible Kicker max kick 50 A corresponding to 1.6 mrad.
to the beam Kicker works at 50 A corresponding to Screen 3BC2 1s in.
1.6 mrad. Screen 3BC2 is in. Max positive kick (direction to high energies)
No kick.




11. Messung mit Strahl bei TTF2
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BC2 collimator always moved as close as possible
to the beam Kicker works at 50 A corresponding to
.6 mrad. Screen 3BC2 15 In.

Max neg. kick (direction low energies)

Reduction of dark current in BC2 section about
30 % ((0.02-0.014)/0.02 =03 )

Beam kicked timing 3.0414. The black line is
collimator in at 33.0 mm and white collimator
moved out to position 495 mm.




Schaltskizze MOSFET-Pulser mit RC-Beschaltung und Ausschalter
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RC-Beschaltung dédmpft Spannungsiiberhéhung an 51 zu Beginn eines Pulszugs
R_RC 50 Rd K entkoppelt Kabelkapazitat vom Kicker
C_RC 22nF
Rd_S2 (Ausschaltwiderstand) dampft Spannungsiiberhéhungen an 51 am Ende
RG 213 ~30 m eines Pulszugs, die durch Kabelkapazitat entstehen



MOSFET-Pulser




Simulations Started for NM L

e Create dark initial distribution using Fowler-
Nordheim

e Match the smulated current to that measured by

Fliller et a., “ Time Dependent Quantum Efficiency and Dark Current Measurements in an RF PhotoCathode Injector with a High
Quantum Efficiency Cathode”, Fermilab-Conf-05-185-AD.

e Calculate the energy distributions at the various
pointsat NML.

 See where particles are lost. Will kicked dark
current cause a quench?

e Calculate the efficiency of the kicker.
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The Initial Distribution

47 = Show[%14, %25, PlotRange — A11]

Electron Distribution
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Out[47]= = Graphics =
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«, B, A are free parameters to fit with observations. Assume
dark current from cathode. See J.H. Han's thesis



Some Preliminary Results
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Before CC2:

L ost another 80%
(257/10000) of dark current
going through CC1!

0% lost in main bunch.

Before CC1.:

L ost 85% (1448/10000) of
dark current before CC1!
Only 2% of main bunch
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Compare with J.H. Han's
M easurements
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Figure 5.8 Momentum spectra of dark enrrent and eleciron beam: (a) messurement
with aspectrometer dipole and (b) simulation assuming 46.5 MV /m maximum field
at the eathode. The vertical axes show relative intensities.



Conclusion

e \WWork has started on NML dark current kicker.
o Start initial design of kicker.

- Get some engineering tolerances.



