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SLAC Overview with FACET

Hadron Production Facility

: Positron Bunch Beam
MNorth Dampin :
Ring — Compressor Switch Yard End

(BSY) Station A
Positron Return Line |'I Positron Source /_ (ESA)
[ /J@ ?Injector

‘ A\

Linac e~ transport to PEP-I| /
South Damping EBL to ESA

Ring Sector 20 ASF

= ===

FFTB
NLCTA  Future LCLS

FACET consists of four main components:

1.

2.

ASF experimental area with final focus and beam dump in the linac tunnel.
Linac Bunch Compressor upgrade to compress positron bunches.
EBL bypass line to deliver e” beams to ESA, bypassing the LCLS.

Hadron Production Facility for secondary beams to ESA.
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Cutawax View of ASF

New *Tunnel ceiling is 25 feet below ground surface.

Stairway in .. S
Sectar10 Shaft *Radiation shielding is not a problem.

Underground accelerator housing

Linac

ASF focal point

Posrtron vault

~80 ft

Ry Nme tor
: S\
Experimental area T -..;

When shielding wall is installed,
people can work in ASF areawhile —» Shielding wall
LCLS is running.
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Linac Tunnel

N

1 1
E" W —— O

’ R ;-
o & {
N VE g |
- I

.

Alignment light p

s

o,

2/20/08 DOE FACET Review




2/20/08

e et
bypass bypass

line line
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Alignment
light pipe

132 inches
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Klystron Gallery at Sector 20

Experimental counting house Positron Vault

Area in Klystron Gallery
for experimental equipment

e

19

el 71 R
7% r /
Restroom /'

Stairway Focal point in tunnel below

e

Scale: 100 ft

Ample space for counting house, trailers, storage containers, etc.

Space between klystrons 20-6 and 20-7 for a room to house special
equipment above focal point (suitable for optical path to focal point below).
Ample parking space along both sides of Klystron Gallery.
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Final Focus Experiment
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ASF Beam at Focal Point
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=% Linac Tunnel at the ASF Focal Point

i Tunnel
penetration!

Water ~ .

header e e

bypass bypass
line line

o o
Plasma wakefield experiment

at focal point
Optical table\

~2 meters
(~6.5ft)

132 inches
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Most magnets and BPMs
will be salvaged from the
SLC Final Focus.
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57AX
57AY
57PC9
57BPM9
57QF9A
57QD9B
57BPMX

57B13A

57QD10

VGXXX

57B10
57BPMX
57QF12

57SF12
57QF12

57BPMX

57QD12
57AX
57AY

57BPMX

57PC13
57QF12
57SF12

57QF12

57B13B

57B13C
TORO

57QD12
57BPMX

57PCX
57B13D
57BPMX

57QF12A
57QF1B2

57PRx
57QD12A
57QD128

57AX
57AY

57QD9B QUAD:LI20,XXX

VACP:LI20,XXX
XCOR:LI20,XXX

YCOR:LI20,XXX
COLL LI2oxxx ~ BAS-ldump
IONGLI20, XXX
BPMS:L120,372
QUADILI20XXX

QUAD:LI20,XXX
BPMS:LI20,393

BNDS:LI20,XXX

QUAD:LI20,XXX

WIRE:LI20, XXX
VACG:LI20,XXX

BNDS:LI20,XXX
BPMS:LI20,XXX
QUAD:LI20,XXX

SEXT:LI20,XXX

QUAD:LI20,XXX
Wiggler Diagnositic Magnet
BPMS:LI20,XXX

QUAD:LI20,XXX
XCOR:LI20,XXX
YCOR:LI20,XXX
BPMS:LI20, XXX

COLL: LI20,XXX
QUAD:LI20,XXX

SEXT:LI20,XXX
QUAD:LI20,XXX

BNDSILI20,XXX

BNDSILI20,XXX
TORO: LI20, 1381

QUAD:LI20,XXX

VACP:LI20, XXX
VACG:LI20,XXX

COLL: LI20, XXX
BNDSILI20,XXX

QUAD:LI20,XXX
QUAD:LI20,XXX

PROF: LI20, 1390
QUAD:LI20,XXX
QUAD:LI20,XXX

XCOR:LI20,XXX
YCOR:LI20,XXX

57AX
57AY
57PC9

57BPM9
57QD9A
57QD9B

57BPMX
57QF10

FOCAL POINT

VGXXX

57BPMX

57810

57PRx

57BPMX

57QF11
57QD12
57BPMX

57AX
57AY

57PC13

57PCX
TORO
57BPMX

Schematic

VACP:LI20,XXX
XCOR:LI20,XXX
YCOR:LI20 XXX
COLL: LI20,XXX
IONC:LI20, XXX

BPMSiLI20,372
QUAD:LI20,XXX

QUAD:LI20, XXX

BPMS:LI20,393
QUAD:LI20,XXX

WIRE:LI20,XXX

VACP:LI20,XXX
VACG:LI20 XXX

BPMS:LI20,XXX

BNDSILI20,XXX

PROF: LI20, 1390

BPMS:LI20,XXX

QUAD:LI20,XXX
QUAD:LI20,XXX
BPMS:LI20,XXX

XCOR:LI20,XXX
YCOR:LI20,XXX

COLL: LI120,XXX

BNDSILI20,XXX

VACP:LI20,XXX
VACG:LI20,XXX
COLL: LI20, XXX
TORO: LI20, 1381

57PRx PROF: LI20, 1390

L*=2m

Focal point

Beam Dump

Shielding wall

Beam Dump [T D Photon Detector

Sector 21
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The four dipoles needed for the dogleg section
will be salvaged from the SLC final focus area.

Dump line quads from FFTB DOE FACET Review
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Equipment shafts exist at
5-sector intervals along
the South side of the
Klystron Gallery.

This shaft at Sector 19
will be converted to a
personnel entrance with
a stairway.

The next equipment shaft
IS in Sector 14.
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Linac Tunnel 25’ Below

A portable crane is
routinely used to move
large objects into and
out of the linac tunnel.
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A staircase was installed in the equipment
shaft at Sector 24.
Entrance is equipped with PPS access control.

An identical arrangement is planned at Sector 19
to support ASF activities.
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Positron Comgressor Chicane

o Sector 10 compressor chicane has been used successfully

2/20/08

for several years, but cannot be used with positrons
(because electrons are required to make the positrons, and
only one charge can pass through the present chicane).

Chicane will be modified to be symmetric for electrons and
positrons.

Two new dipoles with wider poles needed for first and fourth
positions.
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Compressor Chicane Components

XCOR L0 802
YCOR L0 803
QUAD LIM0 801

EBPM LI10 811

VACY — Slow valve LI11
TORO LIMO 3415
COLL L1110 3419

Bend LI11 3420 + BTRM LI11 3421

QUAD LI11 3430
PIC LI10 3439

Bend LI111 3440 + BTRM LI11 3441

BPMLI10 3448

PROF LI10 3449 = S — NeW pOSItI’Oﬂ ChICane

PIC LI10 3459
Bend LI11 3460

QUAD LIM1 3470
PIC LI10 3479
Bend LI11 3480 + BTRM LI11 3481

BTMLI1O 3480
PIC LI10 3481
PIC LI10 3482

QUAD LI10 801
BPM LIT0 811

TOROLIMT 3485

VACY — Fast valve LI11
XCOR LIMO 900

YCOR L0 900
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Move 15t and 4t dipoles to e+ side.

Install two new dipoles with wider pole tips
In first and last positions.
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First Dipole of Compressor Chicane

Chicane path / / Undeflected linac trajectory
2/20/08
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Eff. Length=1.8 m

Field=16T

Gap =50 mm
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e” Compressor Summary

Two new dipole magnets required.
Wider pole tips than existing dipoles.
Designed to power in series with existing dipoles.

Power supply from SPEAR-II has been identified; may be
refurbished to power full 6-magnet configuration.

Existing support stands were designed for symmetric
configuration.

New vacuum chambers required.

DOE FACET Review



ASF Beam Parameters

Energy Adjustable up to 30 GeV without compression; and
up to about 23 GeV with full compression and maximum peak current.

Charge per pulse 2 x 101 (3 nC) e or e* per pulse with full compression;
3.5x 10'% e  or e* per pulse without full compression.

Pulse length at IP (o,) 15.5 pm with 4 % fw momentum spread;
30 pm with 1.5 % fw momentum spread.

Spot size at IP (o 10 pm nominal (7.9 x 8.7 pm achieved in computer simulations).

x,y)

Momentum spread 4 % full width with full compression (3% FWHM);
< 0.5 % full width without compression.

Momentum dispersionatIP | O
(mand n’)

Drift space available for 2 m from last quadrupole to focal point; approximately 23 m from the
experimental apparatus focal point to the beam dump.
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Electron Bypass Line

The PEP-II NIT Bypass Line from Sector 10 will be configured
to deliver 12 GeV electrons to the A-Line in the BSY without
passing through the last third of linac.

ESA beams will then be independent of LCLS operations.
No changes are needed from Sector 10 to Sector 28.

Existing NIT magnets will be relocated to extend the
transport line further into the BSY and redirect it to match
the A-Line.
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Pulsed magnets extract e beam
from linac in Sector 10.

— Linac

Special rolled bend magnet
deflects e” beam further from linac.
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Transport Line Diverges from Linac

== |

e” Beam to PEP-II

PEP-Il injection line can transport
12 GeV electrons from Sector 10
to the BSY.

e” Beam to PEP-II

Protection Collimator
Bend Magnets

e’ Return Line
(only upstream of Sector 19)

First Dipole of Compressor Chicane

2/20/08 DOE FACET Review




PEP-I1 Transnort Lines

View looking upstream et to PEP-II e to PEP-II
in linac tunnel. f /

Steering correctors

BPM

Quadrupole
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Transition from NIT to A-Line

To PEP Il HER LCLS Beam

Scale (Meters)

A Beam
(Existing)

B2
PMS5

Sector 28 Seclor 29 Sector 30

Linac _\

PEP Il HE NIT line removed

\/,/
.._.._.._..J.._.._.._.._.._.._/"r n

I
A

PEP-IIHE NIT line BBV1  BBV2
(Existing)

BBH1

A-Line Bypass
(New)

EBL shown in red.

| : i
J . B Beam D10 Dump

DOE FACET Review




EBL OEtical Functions

Beta functions Dispersion
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EBL Mechanical Layout
Sectors 28 and 29

L
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EBL

DESIGNATION

SYMBOL

DESCRIPTION

B

|‘| b 00 EMm@hO~ECH 1 @@

BEND MAGNET

HORIZONTAL CORRECTOR
VERTICAL CORRECTOR
DEFOCUSING QUAD
FOCUSING QUAD

BEAM POSITION MONITOR
WIRE SCANNER

TOROID

COLLIMATOR

COLLIMATOR (WATER GOOLED )
BEAM STOPPER

GATE VALVE

ION PUMP

CONVECTRON GAUGE
VACUUM GAUGE

ION CHAMBER (BGS )

ION CHAMBER (MPS )

ROUGH OUT LINE

DENOTES LARGE BEAM TUBES

iy
&
@

iy
I@I'
@!

QB15 Z=2778.5309 X=-0.6505
Y = 0.6480

QBMO1 Z=2832.0000 X=-0.6505
Y = 0.6480

!\ LINAC CL

b

QBMO02 Z =2870.0000 X =-0.6505
Y = 0.6480

QBMO3 Z=2888.0000 X=-0.6505
Y = 0.6480

QBMO04 Z=2900.0000 X=-0.6505
Y = 0.6480

WIRE SCANNER

PCQBLO5 COLLIMATOR

QBLO5 Z=2908.3646 X =-06505
Y =0.6480

PCBBV1 COLLIMATOR
BBV1 Z=2911.5661 X=-0.6505
Y = 06465

PCY1 COLLIMATOR
QBLO6 Z=2919.1673 X=-0.6505
Y = 05902

QBLO7 Z=2029.9700 X=-0.6505
Y = 0.5080

QBLO8 Z=2940.7727 X=-0.6505
Y =04258

% 1\ LINAC CL
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EBL Mechanical Layout
Sector 30 and BSY

Typical beamline construction using
components saved from PEP-II NIT.

1.0D38.37 Dipole 2020 Quadrupole Corr 118 Corrector

Y-CORRECTOR
5% 3158 430

e /7 307 BPM

= . —
T

L EI

o

!

i

NIT stands will be relocated and
modified (e.qg., vertical height) for
use in EBL.
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Sector 30

DESIGNATION

SYMBOL

DESCRIPTION

|‘| 0 ?@@IIIW@I&HDHEEJO f=el=Lm]

BEND MAGNET
HORIZONTAL CORRECTOR
VERTICAL CORRECTOR
DEFOCUSING QUAD
FOCUSING QUAD

BEAM POSITION MONITOR
WIRE SCANNER

TOROID

COLLIMATOR
COLLIMATOR ( WATER COOLED )
BEAM STOPPER

GATE VALVE

ION PUMP

CONVECTRON GAUGE
VACUUM GAUGE

ION CHAMBER ( BCS )

ION CHAMBER ( MPS )
ROUGH OUT LINE

DENOTES LARGE BEAM TUBES

Lt

BEAM SWITCH YARD [

QBLO9 Z=29516754 X=-0.6505
Y =03436

, QBL10 Z=2962.3780 X =-0.6505
Y =0.2624

| QBL11 Z=20731807 X=-06505
Y =01703

| @BL12 7=2983.9834 X=-0.6505

QBL13 Z=2994.7860 X=-0.6505
il Y =00149

PCBY2 COLLIMATOR

BBV2 7=2997.9874 X=-0.6505
Y =-0.0080

! QBL14 2=30055889 X =-0.6505

Y =-0.0094
BMVA

PCBBH1 COLLIMATOR

BEH1 Z=30087904 X =-0.6497
Y =-0.0004
PCX1 COLLIMATOR

| QBL15 Z=30163918 X=-06173
Y =-0.0089

QBL16 Z=3027.1947 X =-05701
H Y =-0.0083

QBL17 Z=3037.9976 X=-0.5228
=-0.0075

QBL18 Z=3048.8004 X=-0.4770
Y = -0.0067

BMVB

PCBBH2 COLLIMATOR

BSY

, BBH2 Z=30520019 X =-0.4609
& 6

Y=
! PCQBM19 COLLIMATOR

i QBM19 Z=30542018 X =-0.4425
Y =-0.0063

PCQBM20 COLLIMATOR

| QBM20 Z=3059.1225 X =-0.3995
Y =-0.0057

PCQBM21 COLLIMATOR

Pl QBM21 7=30656282 X=-0.3426
1 Y =-0.0049

PCQBM22 COLLIMATOR

QBM22 Z=3071.0012 X=-0.2057
Y =-0.0042

4—
Cross-over point
of EBL and LCLS

—>

f<—0.5 deg

To A-Line

el

LINAC CL i
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EBL Trajectory Near Common Line

50PR2 50PC45

:_'ru:-l::-zl:l'-,- refmove Clears. Keep for LCLS
QBM22 probably use of 52 line. Need stopper
clears 50PR2 but for 51 line??

stands will interfere

52 Line to SLC Morth Arc { keep for LCLS)|

LCLS e beam
50B1 dipole

| Replace|50B1 with SLCFF Last EBL quad___
dipole 3.5095.5, Current goes here
locations B24, B2B, and
B3 SLC Final Focus. Al coils. 51 Line to SLC South Arc - remove all components
from 51AGF to arc magnets.
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EBL Trajectory Approaching Common Line

Several mechanical conflicts can be solved by moving devices.

WS50
Toroids 11 and [2 A4V _A4H
|'"'t'3"f9f95-13c' Interfere. Maybe Serious conflict.
deg to other side. move|up beam [ Move|down beam
to clear. to old PM2 position??

BEM-101

Very close

but may clear,

need real layout.
1 . 1 9 1

0.5 deg thru D10
to A-line
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EBL Passes through Common Line

50PR3 A4DX. A4Dy
Remove. Confljcts. ! Al M1
Old AL203 screen needed [Nlove?? B1
for SPEAR. | ieam will be just inside  Beam clears vac ch
PC119 BPM5. BPM30 c chnpb at edge of pole.

: ( W . ~ arget
Sup |30|‘L£:|c_|}nfl|ct Body TiEars, donne :‘tﬁlg sla:u'F] PC8. PCT tructed fi
Move upbeam. close, feed fayout. ' ' Aperture too small, hics in
' needs to be made 311352.
Tslighly Targer T

0.5 deg thru D10 S W
fo-A-ling, | i'.\_
.

BT vorwaa o SPEARA e

LA -1

— / Remove |Unused 0.5 deg thru D10

T SPEAR tofoid o Ak
——— == = sP2 c4B

Voo I YA — .
Restack with new  Replace|CL nthisarea  Tp-mole|| Gap tdo small.
hole for EBL with smaller ter. Disablgd] no power supply
Lead Wall Large Beam M
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ESA Beam Parameters with EBL

Energy Adjustable up to 12 GeV nominal; 24 GeV achievable as a future
upgrade by moving the extraction point to Sector 18.

Charge per pulse 0.1to 3.5 x 101°(3 nC) e in the single-bucket mode;
up to 3 x 10! e in the undamped long-pulse mode.

Pulse length at IP (o,) 1 mm nominal with 1 % fw momentum spread,;
pulse trains up to 360 ns without damping ring.

Spot size at IP (o <1 mm nominal

x,y)

Momentum spread <1% full width

Momentum dispersion at IP 0
(mand n’)

Drift space available for
experimental apparatus
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Hadron Production Facility

*Two dipoles and one quadrupole will be installed in the existing A-Line.
*Production target, collimators, and beam dump will be relocated from other areas.
*VVacuum components, instrumentation, and radiation shielding (not shown)

will also be required.

IBeam Dump

-

Be Tqt Q30 Q38 3C1

I{,x“”” Cc37
lﬁ,,f 1 I ToEsA
B28 [ |:| I|:| I
Q29
| | | | | | | | |

20 30 40 50 70
Z (meters)
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The dipoles were salvaged from the
original 15-line to SPEAR.

The quadrupole was used in an earlier
configuration of the A-Line.
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e

A support stand made for this type

guadrupole has been saved and will be
refurbished.

A water-cooled W-Cu dump unit has also
been saved, along with support stands.
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O
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Summarz

FFTB experience proved that low-emittance beams of
electrons or positrons can be accelerated, focused to small
spots, and compressed longitudinally to < 100 fsec.

A final focus system can be built in the linac tunnel.

Electrons or positrons can be delivered to users,
iIndependently of LCLS operations.

The electron bunch compressor chicane in the linac can be
modified to compress positron bunches, opening up new
areas of physics.

The PEP-II NIT Line from Sector 10 can be redirected to
deliver electrons to ESA, independently of LCLS.

FACET will be constructed using equipment saved from the
FFTB, the SLC Final Focus, and the PEP-II NIT injection line.
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