CSR Calculation for TTF2, update

0,=1.821 mm —— 795um » 728 um (FWHM ~ 188 fs) BYPASS

RF-GUN ACCI ACCJ‘} ACC2 ACC3 ACC4 ACCS ACCIS LOLA
on crest

E =127 MeV =380 MeV COLLIMATOR SEEDING UNDULATOR

=181.3 mm =431 mm DUMP
05 =0.60% Uﬁ =0.18%
@ =18.0355deg € =3.577 deg

different: bunch shape, BC3 geometry

CSR “projected”, optics = option 1, ¢, = 7,9 (01&02),11,14 deg
phase scan: current after BC3

conclusion / remarks
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1. different: bunch shape

0,=1821 mm — 795um

-

728 pm (FWHM ~ 188 fs)

BYPASS

RF-GUN ACC1 ACC3p EB(% ACC2 ACC3 = ACC4 ACCS ACCrJ LOLA i
UNDULATOR

O  F =127MeV =380 MeV
Rls — 1813 mm R56—43.1mm
oy =0.60% 05 =0.18%

@ =18.0355 deg € =3.577 deg

distribution (“parabola shape”)
1nC, 200000 particles

1) ASTRA calculation with different phases
in ACC1 (6 .. 15 deg);
tracking to 13.5m (after last cavity, before
15t quadrupole)

2) calculate Twiss parameters from
core of bunch (particles between £2mm)
use transport matrix for matching to
required values at entrance of BC2
(Nina Golubeva)

o, =4.619 B, =20.174m
o, =-0.012 f,=2.809m

COLLIMATOR SEEDING

DUMP

from: Commissioning of TTF2 Bunch Compressor For The
Femptosecond (fs) FEL Mode Operation, Yujong Kim



particles at at 13.5m (in ACC1)

horizontal vs. longitudinal
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1. different: BC3 geometry

my best wishes to Frank Stulle in Swizerland

0,=1.821mm — 795um > 738 pm (FWHM ~ 188 fs) BYPASS
.o BC2 BC3
RF-GUN ACC1 ACC39 EE ACC2 ACC3B ACC4 ACCS ACCIS LOLA i
E =127 MeV E =380 MeV COLLIMATOR SEEDING UNDULATOR BUMP
Ry = 181.3 mm Ry =43.1 mm
05 =0.60% 05 =0.18% from: Commissioning of TTF2 Bunch Compressor For The
© =18.0355 deg © =3.577 deg Femptosecond (fs) FEL Mode Operation, Yujong Kim
wrong geometry: R=5.695m r56 =-0.041226 m

t566 = 0.064860 m

TTF2 geometry:
_/_ B

R=82m r56=-0.041218 m
t566 = 0.062049 m

05 238 0.5 5.259



pdete 2. CSR “projected” optics = option 1 ¢, =7 deg

before BC2 1m after BC2 7 1m after BC3
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yp0at® CSR “projected” optics = option 1 ¢, =9deg

before BC2 1m after BC2 1m after BC3
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\“)da\e CSR “projected”  optics = option 1 @ =14 deg

before BC2 1m after BC2 1m after BC3
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upda\e CSR “projected”  optics = option 1 @ =1 deg

longitudinal “top” horizontal
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emittance/um =24
n rms-length/um =1030
rms-energy spread/keV = 535
1500 .
“black” particles:
1o emittance/um =4.7
rms-length/um =17.4
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upda\e CSR “projected”  optics = option 1 @ =9deg

longitudinal “top” horizontal
Er Eref X
MeV : u|mrad

-00s

3000

00 all particles:
emittance/um =6.3
2 rms-length/um =693

rms-energy spread/keV = 1030
1300
“black” particles:
emittance/um =31
rms-length/um =6.7
rms-energy spread/keV =412

1000

500




upda\e CSR “projected” optics = option 2 Oy
longitudinal “top”

Er Eref
| Mev ) o
K Z -0.5 | -
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000 L
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1300 a0
s Z

- mm

=9 deg
horizontal
XI
mrad
X
mm
all particles:
emittance/um =6.2
rms-length/um =693

rms-energy spread/keV = 1020

“black” particles:
emittance/um =31
rms-length/um =6.5
rms-energy spread/keV = 415
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CSR “projected”

longitudinal

Er Eref

MeV

-03  -025 02 015 -01 -0.0s 0

i 890

optics = option 1

1 ‘1:(:) [:) ”

@ =14 deg
horizontal

: ¥

«-mrad

-0.1 X

0.15 = rY] r]]
all particles:
emittance/um =13.8
rms-length/um =326

rms-energy spread/keV = 1230

“black” particles:
emittance/um
rms-length/um

=3.6
=6.6

rms-energy spread/keV = 345




ypda 3. phase scan: current after BC3
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4. conclusion / remarks

¢rf =1 deg (Drf = 9 deg ¢rf =14 deg
option 1 option 2

all particles:
peak current /A =450 1820 1910 1780
emittance/um =24 6.3 6.2 13.8
rms-length/um =1030 693 693 326
rms-energy spread/keV = 535 1030 1020 1230
“black” particles:
peak current /A =450 1290 1310 890
emittance/um =4.7 3.1 3.1 3.6
rms-length/um =174 6.7 6.5 6.6
rms-energy spread/keV = 145 412 415 345

calculation for 1nC parabolic shape and correct BC3 geometry
different: similar behavior for both optic options for ¢, = 9deg
ASTRA space charge calculations in preparation

improved current filter needed (sc-instability !)
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