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Beam Optimization

cathode -> the center of the waveguide of L1:AS1=1883 mm
Energy: 150 MeV at chicane; minimum emittance

parameterName lowerLimit wupperLimit errorlevel 1nitialValue

spot B.21 1.6 0,02 .26

pulse 0.001 0,002 0. 0002 0.0015

El -116.0 -1068.0 1.6 -165.0

Ph1l -20.08 20.0 0.5 -4.029

EZ2 -15.08 -2.08 0.5 -9.0

Phi2 -16.08 10.6 0.5 -7.0

Bl 0.2 0.315 0.01 0.23

E3 -15.8 -12.08 0.2 -14.1412

Ph13 -40.08 0.0 2.0 -19.0

mowviensn 2 e

optimized machine rms LV size 0.21 mm

parameters solenoid current 157 ~ 160 A [@0.001532 T/A]

max,..gun.gradient..... 1057108 MV/m
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300 pC Optimization Results
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ELEGANT matching through chicane
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Lattice through Linac to LEUTL
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Simulations Using Larger Laser Spot

dMeasured UV drive laser: 0x=0.481 mm, oy=0.875 mm
(Dooling);

hﬂ@ge from VirtualCathode

100 200 300 400 500 600

Index
HLinex as a function of Index

JIn ASTRA optimization, set the lower limit of rms spot size to
0.5 mm. UV laser pulse range keptin (1.0 ~ 2.0) ps range.



Optimization Results Wlth Larger Laser
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Measurements: PC Gun Beam in APS Linac
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First PC Gun Beam Trajectory Through Linac BPMs
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Beyond APS Linac: LTP-PB - PTB - BB - Alcove - LEUTL

o LEUTL Tunnell Bupass vac

Alcove 22rmsmizel Booster Bypass | o peosem|
. , Alcove vac Eean dump vac o7 IESTENEN 0
; | IR EREEN cos ENEERHEM | |
\ RAD Stop cos IEFEEREEN '
: _ | 1, (=—09 | coe_ '
' I

Clozed s

1 “ EEtPH4 EB:PH3

EEjPHZ
e | i BE304| EBiUZ Ij ED: uz|
i -.-| HJ- -| W

|—| - =]~
Ln+u2 BEz06 Hans | L]

EE:HZ
LAz Q EE:FH

EE: U
5 BEEEHZ2

B ET
 5E S A1 B

F gl PTB:520% i + 08 IRE ar ¥ e HpTp:p1

PTB
Oh PTE Wacuum |

Par Bypass

]

ptics | QEVPASS ADC |

EE102 E [resea ), 0018
EE:Y1 E Fosses -0, (027
sesas [ feooo0 (), (73
sesvz [ Fov00 —(), ()2

sm:at [ ro—o 0082
zeset [of @980 (), 0000
ses0E1 [ foB000 (), (0R4
ee:uez [af feseso (), (0000

w0 [of o0 (), 0000
BEiU2 E Feveoon -, 0031
EB:EMZ2 E f=eeee 0, 0000
ssios [ B8 (), (000
w06 [of o068 () 0000
BEtHZ E Feveeoa -3, (049

GRG 05A/03/2001

eesE0:Ed [af Feooso (), (000
ee:Dzal [af o008 (), (0238

EB-—LC3 # Poke Flag lakel for detail screen

1

@ ¥FD Controls

PTE:BL E w 136. 454

PTEHZ E Fevzsen -, 3487
1a:0¢ o] FZ78 6, 2556
PTEYE E prame ), 4400
o207 [of 080 4, 2877

FresHe [af Formes (), TB81
Fresos [af o352 (), 3520
Fresve [af fFeases (), 1493
Fresos [af Eeote2 2, ()71

PresEz [of [EES07L 127, 978

LEUTL Beamline

] = |
INESE = |

| PH4
31 1 Hi v '-'!2 1
51- 4 H |-| 4 i-l
— FEiFH4  FBiFHLL 3 e
LTP: 31

= yz Q40

il

ERE] = |

DEL Stor
RN

=_g

LTP

G LTF Details |

LINAC

Gh LINAC Details |

- L5y
LTF2FL] ' —
:
PU4 : j l
n—l 1 l-|—\.-| i-l fru} -
Q? qa 409 Lsant tgie LOIPH4 ||_5 E!H4|L5 +0H3

PTB LTP

| LS3s5C4  L53SC3

pesat [af Fe8000 (), 0000
Pe:oz [af FeB000 (], 0000
Pesvi [af Foosee —(, (057
PE:HL [af Fosee (), (167

| Preaz [af BR9Ss (), 0000

Pez¢ [aff FeEoes (), 0000
Feavz [of Fuoees (), (108
FE:Hz [off Feooes (), (053

LEUTL Tumnnel

Lresato [af Po3TiE (), 9154
Leeve [aff FooTTe8 - (), 1173
Lreae [af 5992 [, BO42
Leehe [af BT2T8 1, 1292
Lreas [af 2982 |, 8420
Leea7 [af FaEsd 1, 4724
Leews [af BREEEE (), 2527
wezae [ Fe2é7 3, 3133
Lrenz [af FTEE00 -1, 3463
Lteet [af 3908920 139, 721

&1 BPM/CORR |

LTP$EL rust be on if
double stop i= closed,

Diagnostics
LT:EL:GYL QIEI—I

- . LT{ELsGY2 Beam Pouwer -
!_|}(FD FEL Diagnostics W 0 BPM Displays |
Diagrostic 0y SPIRIT I
7 FiCM2 =] +
Trigaer SPIRITLCAM | SPIRITSCAM | @stesring | o FiCH1 2l Al cove
| T h
I-E'000 SPIRITZCAM | SPIRITACAM| o Undulator pS.SI q;l iEypass >>|
L LU-C2 F1PHI3
@ w FIFHIZ FiPMUL  FiPMlo  FipHS  FipHS  FiPH?  FiPHe  FIPHS  Fip4  Fipds DO T ‘*:‘F"‘EL FEAE i
Lazer *
1 1 1 1 1 1 1 L | - | -
l_._ B 2y 8, Y &, AP l: \TTTTTT -.Inmm i, TTTPET, o, YRREE, = FRVFEVL s PP op AT B =1y
o s = U g " g gy " gy ' gy e
LU-C4 LS BHLLSS HII!24 LSt03 ¥agg| Yags) ¥ag?| Yags| ¥ags| Yagd| ¥ag3| Yagz| Yagi| Yago) U:IL_S?i E!Esggi LAa0z LAl
% L5303 —"
‘l‘t e Charge Transmission (%) Lsiul s e [ P95 (), 000
L5104
e sl Total: Lsiaz s LAtz EF oEe (1, (00
LS:BH TO Undulatars: LS:HU R Power Supply On/Off
Al Lesvd  m) Scripts
= THREU Undulatorsi
EE—C3 % Poke Flag label for detail screen h Hore PS Detailsl
11/11/2015 Photo-Injector Physics Meeting Yine Sun



The LEUTL Tunnel

0 .-

LU:FL:C1 F:CM1 LS:V1 |S:H1 LS:Q2 pump LS:Q1 BPM

73”
1T W ——
Bl -
dump  PUMD |0 Q?Hl/v Cavity BPMs Q/lel)/v LU:FL:C

Installed quads: LS:Q1, LS:Q2; Two spares: LS:Q3,LS: Q4
Two steering magnets: LS:V1 and LS:H1
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Not a
Not a
nave

| magnets exists.
| existing magnets

oower supplies.

Existing power supply for
Three quads: LS:Q1, LS:Q2; LS:Q3
Three steering magnet: LS:H1/V1, LS:H2

No controls.
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Revive the LEUTL Tunnel for accelerator physics

S
SRR
SRR
SRR
SRR
SRR
SRR
SRR

O F:CM1 |yU:FL:c1 LS:Q2 LS:Q1l LS:H1 LS:v1 BPM pump GV wall
Q/H/V

3~4 mLter exp. area

can be longer, for example to accommodate 5-dipole compressor
demonstration, it will need to be >10m. More magnets and diag. will be
needed for a useful longer beam line.

4ol 40

BPM LU:FL:C3 LS:Q4 LS:Q3 BPM [S:V2 1S:H2 Lu:FL.c2 CM-

pump BPM

pumpBPM D1
Q/H/V

éz@
&éy Additional magnets and diagnostics

e v (BPMs, Faraday cup, ICT, flags) needed.

Faraday cup
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LEUTL/PAR Interleaving Operations
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K1 RF switch changes (Pasky)

NNNNNNNNNN
F oswit RF zwitch

nnnnnnn

aaaaaaaaa

Best solution is to add a dedicated RF source for the therimionc rf
guns - -decouple the rf sources for L1:AS1 and thermionic rf guns.
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L1 RF Timing / RF Power Level Changes
Eigﬁt E?Iﬁh L1 Eigﬁt ﬁ?gih L1
=4, 500 4, 600 us =4, 030 1, 0bf) us
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I JR—p— | prm——
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L1l Coarse l_—ﬂuﬁ':":' l_4+|5':' L1l Coarse l_—ﬂ+5[:'[:' l4+5[:'
RFG Gate [-2,030 [1,050 RFG Gate [2,030 [1,050
=1 Timing Source Select L1 Timing Source Select
A0 | LI RF Rate 20 LI RF Rate
e} LI EBeam (RFG» | e, LI Eeam CRFG)
__ I I

PC Gun RG1
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Interleaving Dipole Magnet Remnant Fields
(Dooling, Sereno)

ULTP:B1, PTB:B1,PTB:B2

 pulsed dipole phys.
length: L=39.9 cm (15.72")

(dMeasured remnant field:
B,.,=8.5-8.8 G

4B,.,L=340-350 G-cm

delegant lattice
file:home/helios/oagData/
linac/lattices/lattice-2001-
1012-matrix.lte-01.002

Hall
probe

Also need to buck gun alpha
magnet remnant fields.
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\
Interleaving dipoles require correction for injection

to PAR/Booster and LEUTL (Dooling, Sereno)

possible solutions:

= add correction windings to
the dipoles (AOP-TN-2013-
054) A

= use small corrector windings

| e Bl correction
| .| |windings

\ |4— s
>
z

' leccccsccssscsssssasssssslaccsnccsnccnacnnananannnd
= employ feedback on existing
correctors small corrector: Km=290 Gecm/A
Booster leff=0.985 cm
\—Ei. PB LTP
- -~
BB
PTB:B2 PTB:B1 . LTP:B1

Interleaving magnets: LTP:B1,
PTB:B1, and PTB:B2
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Beam Lattice

Different quadrupole settings for thermionic gun and PC
gun beams;

First experimental test of PC gun beam transportation
through linac using thermionic (RG2) LTP system reference
files shows acceptable beam transportation from L2 to L5.
Beam is not matched at L3 screen emittance measurement
flags and no injection into PAR;

dMatch PC gun beam using magnets seen only by beam to
linac;

(JReduce drive laser size for smaller beam size in the linac;
experimentally test PC gun lattice setup files shown in the
simulations;

(dCheck thermionic gun beam transportation to PAR using the
PC gun lattice files.
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Other Issues

dTiming
= we successfully adjusted PC gun RF and laser timing such

that the PC gun beam and thermionic gun beam arrives at
L1:P1 at the same time.

» Linac/PAR timing: thermionic gun injection into PAR every
two seconds during top up. PC gun beam off every two
seconds — easiest will be close laser shutter when
thermionic gun kicker is turned on.

1BESOCM
ACIS

* three gun gate valves — instead of only one allowed to be
open, we need two of these valves open for interleaving:
PC gun gate valves + one of the two thermionic gun valve.



