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Flat Beam Generation

Beam adapter:
Ya. Derbenev

Theory:
A. Burov, S. Nagaitsev, Ya. Derbenev

Application to flat beam:
R. Brinkmann, Ya. Derbenev, and K. Floetmann

Experiment:
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Schematic rendition of the layout at Fermilab
for flat beam experiment
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Phase Space Coordinates

. After cathode
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Il.  After solenoid (short) , — (eB]
14 I 4 4 2
X = (XX + ky,y,y’- kX),




lll. After quadrupole channel
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* Match by choosing f.
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Beam Moment Matrix
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Beam Moment Matrix after Exiting Solenoid

o° 0 0 — kG2
5= 0 o%+k%°6° o° 0 _ {Sx T, £J }
0 K62 o 0 -LJ, T
— kG2 0 0 o +x°6?

+_|P 0 ,_[0o 1
BER {—1 o}
SX:\/62(6’2+K2 2), L = k62

o)

) \/6’2 + %62

- Emittance = phase space density = Det (%)) = (c6")?

B




Beam Moment Matrix After Quad Transport
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Another Matching 3 =
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FermiLab/NICADD Photolnjector
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Cath Prep  Gun with 9cell TESLA Mag Chicane (Quad Triplets Spectrometer

Chamber  Solenoids Superconduct Cavity Compressor

Skew Quad Flat Beam
Transformer

Layout taken from PACO1 paper of D. Edwards etc.
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Bz (Gauss); Br/r (Gauss/cm)

Solenoid Magnet with Bucking Coil: main=170, bucker=0, 2nd=70
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Cathode and beam prior to the skew-quad channel

Virtual Cathode (VC) X3 X4 slit image X5 slitimage XS4

RMS VC | RMS beam size at X3 Normalized Emittance
0.73mm 1.66mm 6.44 mm mrad

VC 1s an 1image of the laser spot on the cathode.

Beam energy at the exit of the 1.6 RF gun 1s about 4 MeV. After
the 9-cell SC cavity, beam energy 1s about 16 MeV. Notice that
X3 1s after the 9-cell SC cavity.



Flat electron beam profile at 9.6m from the cathode (XL6) and
horizontal and vertical beamlets used for emittance measurements
downstream at XL7 and XL8. The transverse emittance ratio is
about 41 in the example shown here.
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Beam Specs for Linear Colliders

TESLA NLC CLIC
Q (nc) 3 1.6 0.6
g, (mm-mrad) 12 4.5 0.68
gy, (mm-mrad) 0.03 0.1 0.02
Jexey (mm-mrad)| 0.6 0.7 0.12

Current rate of art:
V&x&y  ~1mm-mrad @ Q = 1 nC.



	Phase Space Coordinates
	Beam Moment Matrix
	Beam Moment Matrix After Quad Transport
	FermiLab/NICADD PhotoInjector
	Cathode and beam prior to the skew-quad channel
	Flat electron beam profile at 9.6m from the cathode (XL6) and horizontal and vertical beamlets used for emittance measurements
	Beam Specs for Linear Colliders

