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The plan for last month

1. The particle distribution file conversion from
genesis output to Astra input at the exit of
SASE1 for 0.5nC charge case. (100%)

2.Beam dynamics simulation between SASE1
and SASE3 for 0.5nC charge case. (50%)




Particle distribution files conversion from Genesis to Astra (Done)

1. The newest version of Genesis which supports HDF5 output.
2. Setting IONE4ONE=1.

The macro particles have the same charges per slice. The
number of particles in each slice can be adjusted automatically to
keep the original current profile (Npar=8000).

3. ZSEP=20
Nslice=(s1-s0)/(ZSEP><XLAMDs)

Structure of Genesis particle output file

38,6723, 37.6167, 32.5823, 37.781, 46.772, 41.6328, 40.2387, 14.9839, 39.6207, 42.4443, 39.9161, 39.6809, 43.4273, 40.321, 41.608, 31.6¢
7.4123e-06, -1.15175e-05, 1.91074e-05, 7.73069e-06, -1,01506e-05, -3.65099e-06, 9.58827e-06, -3.30815e-05, -1.45484e-05, -4.3324%e-06, -
-2.29246e-06, 1.61586e-05, 2.33883e-05, -1.97151e-05, 1.26341e-05, 2.83568e-06, 5.09873e-06, 2.67567e-05, 3.61739e-06, 1.09535e-05, -2.4
— Ccurrent 7.21265
34253.8, 34253.2, 34253.1, 34253.7, 34254.2, 34253.9, 34254.1, 34253.9, 34253, 34253.6, 34253.7, 34253, 34253.8, 34253.3, 34253.4, 34257

s s

. pX -0.0238675, -0.00466034, -0.032581, -0.0341047, 0.0399235, 0.0122355, -0.0318321, -0.0413834, -0.0515871, -0.0482553, -0.0242166, 4.852¢
Slle:Il — -0.0354556, 0.0434789, -0.0179946, 0.0299406, 0.00299962, 0.00664222, 0.0146122, 0.0163409, -0.0170823, 0.00715583, 0.0400381, 0.020402¢
tl]eta. 22,9191, 34.3499, 37.086, 33,6078, 43,2562, 47.0773, 40.1844, 41.1064, 30.3451, 37.4601, 36,9425, 36,8858, 42.1479, 27.4459, 14.2151, 3¢
X 1.82722e-05, 1.89108e-05, 3.80772e-06, 1.1699%e-05, -2.33109e-05, -1,65299e-06, 1.0165e-05, 1.56234e-05, -1.40427e-07, 3.13738e-05, 1.7
— Y 1.29426e-05, 3.54965e-05, -2.74845e-05, 4.87051e-06, -7.88199e-07, 2.87035e-06, §.5921e-06, 1.42202e-05, -1.78812e-0S, 9.06009e-07, 3.3¢

— 7.21637

34253.1, 34253.6, 34253.2, 34254.4, 34253.5, 34253.9, 34253.7, 34253.4, 34252.6, 34253.4, 34253.7, 34254.5, 34253.6, 34253.1, 34254.2, @
0.0138087, 0.0157032, 0.020605, 0.0199179, -0.0351455, -0.0053962, 0.0193496, 0.00870549, 0.0150361, 0.0446958, -0.0430996, -0.0203012,
Slice n+1 — -0.0110805, 0.0145887, 0.0078037, 0.0307433, -0.0302395, -0.00876744, 0.000757088, 0.0341889, 0.0332917, 0.0317372, -0.000513237, 0.012¢
43,5146, 39.1369, 42.2506, 39.2006, 20.0921, 45.8919, 33.3095, 41.3758, 38.1114, 35.4639, 37.2905, 37.3647, 39.8211, 43.232, 40.3688, 4(
4,46384e-06, -9.16154e-06, 4.12823e-06, -9.94558e-06, 2.55388e-05, 1.14684e-05, 1.79716e-05, -2.04452e-06, -5.73875e-06, -1.05458e-05, 1!
— -8.67827e-06, -3.68527e-06, -2.09898e-06, -9.26047e-07, 1.80373e-05, 2.77337e-06, -3.13518e-06, 3.01982e-05, 1.33381e-05, 1.18904e-05, ¢

A
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Two methods to get the Genesis output particle distribution file

(1) IDMPPAR
Dumping the particle distribution at the exit of the undulator.

(2) IPPART and ISPART
Writing the particle distribution to file at each IPPARTth integration step.

Wrting the particle distribution to file for every ISPART slice.

: Particle distribution : .
(HSeDnFeélis:s_ Ioutput with Normal 6D phase ﬁStS? 1[:Jiclaertlcle distribution
e space P
Number 123456
Parameter X ¥ Z | px | py Z

Unit m | m | m |eVic|leVic|eVic




Beam dynamics simulation and radiation calculation for SASE3 (Done)

Q=0.5nC, E~17.5GeV, I ,,,,~5KA
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Radiation energy [mJ]

SASE3 calculation

0.1

0.01

1E-3

1E-4

Au=68mm, K=3.63497, A ~0.4nm

One random seed

SASE3
Q=0.5nC
SASE1 Switch off

E=2.64mJ at the exit of SASE3
(SASEL1 switched off)

Radiation energy [mJ]

SASE3
Q=0.5nC
SASE1 Switch on

01k
001 |
1E3 |

1E-4 |

E=0.85mJ at the exit of SASE3
(SASEL1 switched on)



Simulation for FLASHII

+» At the end of the linac
E=1.0GeV
|peak:~2.5kA

“+ Beam energy at some key positions

E1=145.5MeV E2=450MeV E3=1.0GeV
gun ACCl [sc2 ACC23 [BC3 Acc4,5,6,7l

Extraction arc

\%
In horizontal plan

|:| Fag | wrheal kicker .Ilm'imnl:ll bending miag e I1|_|'|_:|'|i|_:;|| bending magnet I[]||;|.:||1||'-:1|-_: g E‘ Soxhpols magne




Parameter Settings

Parameters for the bunch compressors

Charge | Curvature Momentum compr. | Curvature Momentum Total
Q, radius in compaction In radius in compaction compr.
nC BC, factorin BC, | BC2 BC, factor in BCy C

r1 [m] Rss., [Mm] r2 [m] Rse 3 [Mm]

1.0 1.618 180.7 2.7 5.770 83.6 55
0.5 1.618 180.7 4.7 6.615 63.5 82
0.25 1.618 180.7 6.4 7.210 53.4 120
0.10 1.618 180.7 11.7 8.770 36.0 298
0.02 1.618 180.7 54.8 14.000 14.1 670

E1=145.5MeV, E2=450MeV

I I

Curvature radius in BCs* 1-435131-93 5-3352316-8

Exciting current* leco~70.93A lecs~ <62.00A

# Igor Zagorodnov, Beam Dynamics and FEL Simulations for FLASH, 2010, BD meeting, DESY
* Estimation formula from Martin Dohlus




Parameter Settings

RF settings in accelerating modules for different bunch charge cases

Charge
nC

1.0
0.50
0.25
0.10
0.02

*RF power restrictions:
Maximum energy gain for accelerating modules

Vaccl
[MV]

160.4
159.5
159.9
160.0
160.4

(paccl

[deg]
-3.2

2.4
1.9
-1.0
3.3

ACC1
ACC39
ACC2/3
ACC4/5
ACCo/7

Vacc39
[MV]

21.9
19.8
20.5
21.9
21.0

(Ppacc39

[deg]
153.4

162.6
160.5
152.6
162.0

Vacc2,3
[MV]

337.3
337.3
337.3
337.3
337.3

165 MeV
22 MeV

345 MeV
320 MeV
430 MeV

Dacc2,3

[deg]
25.0

25.0
25.0
25.0
25.0

Vacc4,5,67
[MV]

550.0
550.0
550.0
550.0
550.0

(Dacc4,5,6,7

[deg]
0.0

0.0
0.0
0.0
0.0




Beam dynamics simulation for FLASHII for different bunch charge cases

gun ACCl BC2 ACC23 BC3 ACC4,5,6,7

l_l'.r:'_“.'..;'_l
FLASH Il " ‘%

I |* » Iﬁ ﬁ

W | Y :
o %VI\‘/’IJ: ™ : 300000 particles

ASTRA ( tracking with space charge effects, cylindrical symmetric algorithm)
=P CSRtrack (tracking with CSR effects)

m—lp  (Genesis

W1 -TESLA cryomodule wake (TESLA Report 2003-19, DESY, 2003)
W3 - ACC39 wake (TESLA Report 2004-01, DESY, 2004)

TM - transverse matching to the design optics



Beam dynamics simulation for FLASHII for Q=1.0nC

Current profile along the beam line
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Beam dynamics simulation for FLASHII for Q=1.0nC
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Beam dynamics simulation for FLASHI I

before undulator before undulator

1006
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Beam dynamics simulation for FLASHI I
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Radiation calculation for FLASHII for different bunch charge cases

SASE FEL simulation~*

Slice parameters are extracted from s2e simulations for SASE simulation
y Ay &g B B () (y) X) (V) a o |

Au=31.4mm, K=1.87

Normalized Radiation Energy E/Q [mJ]

P®) [a.u.]

10 random seeds for each
bunch charge case

350000 £

300000 F
250000 £
200000 £

150000 f

100000

50000

ok

* The magnet description file for the undulator system comes from Matthias Scholz.




The plan for this month

Preparing the internal report for EXFEL simulation.



