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Outline of XTOD Presentations

Today
4:30 Overview – Bionta

Tomorrow
8:00 New Plan – Donn McMhonn
8:30 Mirrors

Mike Pivovaroff
Tom McCarville

9:30 XTOD Detectors – Bionta
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XTOD Scope: Front End Enclosure (FEE)

Gas 
Detector

Gas
Detector

Gas Attenuator

Direct Imager
(Scintillator) FEL Offset Mirror Systems

Fixed 
Mask

Beam Direction

Solid
Attenuators

K Spectrometer
Indirect Imager

Thermal Sensor

Wall penetration

Slit Collimators

Wall penetration
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Effects of Continuing Resolution
Procurements delayed

Prototypes
Gas detector
Direct imager
Total Energy

Final articles
Fixed Mask
Slit
Attenuator

Procurements postponed
X-Ray Tunnel Transport 
Hardware

Results of post 
procurement activities has 
delayed design efforts for

Gas detector
Direct imager
Total Energy
K Spectrometer
Indirect Imager
SOMS
HOMS

Shift in schedule requires 
additional funding in FY09 
and FY10

Compressed procurement time forces us to purchase commercial items 
after PDR instead of waiting for FDR
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Slit and Fixed Mask are on order

Fixed Mask Slit

Status Fixed Mask and Slit:
PRD done
SCR done
PDR done
ESD done
FDR done
In Purchase / Fabrication
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Attenuator is on order

Gas Detector Cell
Last Stage (Stage 6)

Gas Attenuator High 
Pressure Cell

Stage 2

Attenuator gas inlet Dector gas inlet

Gas Attenuator prototype with Gas Detector cell
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Gas Detector in Final Design

Direct Imager 
Prototype

Ion Chamber
Gas Detector 

Prototype

Ion Chamber

Beam Direction

Gas Detector Prototype under test at SSRL
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Channel-cut Si Monochrometer (used to measure 
undulator relative K at 8 keV) in conceptual design

Linac E 
variation and
measurement

Monochrometer

Detector

Detector 
monochrometer

measures intensity at 
a single point

Use linac E variation and 
measurement to obtain 
other points along curve

Two undulator
spontaneous 
spectrum. Falloff 
of high energy tail 
is independent of 
aperture

Two undulator
spontaneous high 
energy falloff has 
highest slope 
when ΔK/K=0. 

Status K Spectrometer:
PRD
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840 eV < Eγ < 860 eV 
hν1= 844.6 eV 

effective bandwidth = 5 5*10-3 

2 x 1010 photons, total 
2.6 x 10-6 J, total 

7.8 x 10-7 J/cm2, center 

Added Indirect imager to find spontaneous 
core at 826 eV

Vacuum 
chamber

Princeton Instruments 
back illuminated CCD 
camera
25 x 25 mm chip, 20 
um pixel size

ML mirror 0.1% 
reflectivity, 
1% bandwidth

Raw soft spontaneous After reflection

Status Indirect Imager:
PRD in progress
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Total Energy (Thermal)  Sensor in Final Design

Thermistors
Nd0.66Sr0.33MnO3

(On back of 
substrate) 

FEL pulse

Cu heat 
sink

0.5 mm Si 
substrate

Measures FEL energy deposition through temperature rise

t = 0
t = 0.1 ms t = 0.25 ms

Thermal diffusion of FEL energy

Sensor Temperature  Rise

0
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0 0.05 0.1 0.15 0.2 0.25 0.3

Time [ms]

Tc200
Tc150
Tc100

[K
]

Status Total Energy:
PRD done
SCR done
Prototype
PDR done 
in Final Design
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Direct Imager provides Images of Spontaneous 
and (attenuated) FEL

Single shot measurement of 
f(x,y), x, y ,u

Scintillators

Photometrics Cascade:512B
back-illuminated EMCCD

Cameras
Status Direct Imager:
Prototypes in progress
PRD done
SCR done
PDR done
in Final Design

YAG::Ce Scintillators
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FEL Offset Mirror Systems

SOMS and HOMS reflect horizontally
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Soft X-Ray Offset Mirror System (SOMS):

Status SOMS:
PRD done
SCR done
Mirror PDR done
Mirror FDR done
Mirrors in Purchase 
/ Fabrication

B4C on Si
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Hard X-Ray Offset Mirror System (HOMS):

Status HOMS:
PRD draft
SCR 7/17
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Wall penetration FEE to NEH

SOMS M3 M4

Collimators

Steel shield

Taperd slot filled with 
steel blocks

Status:
SCR done
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XTOD elements in Near Hall

Hard X-Ray Vacuum 
transport line stay-out 

barrier

Will be replaced by LUCI equipment

Collimators
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Status Tunnel:
PRD done
SCR done
PDR done
ESD done
FDR done

XTOD Tunnel Design Complete
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Integrated EPICS control system for XTOD has been designed
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XTOD work flow follows ISMS practices for each WBS 
element

LCLS Physics 
Requirements

WBS Dictionary

Eng. Safety 
Notes Certified Parts 

Lists

ICDs
IWS (Integrated Work 
Sheet) is LLNL wide e-
form for documenting 
ISMS for each work 

package:
Scope

Hazards
Controls

Roles (RI…)
Responsibilities

Training
Signoff

Designs

Hardware
Installation
Operations
Servicing

ESDs
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Integrated Safety Worksheets are being Developed for 
Each Task
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Summary
FY07 was to be a year of design completion and 
procurement of all systems with most ready for shipping to 
SLAC for BO
CR delayed procurements of prototypes and final designs 
by 3 to 6 months
Delayed procurements have been let

Fixed mask, Slit, Attenuator, some Controls
Accelerated some procurements to ease compressed 
schedule

SOMS Mirror, Direct imager, Thermal sensor, Controls  
Work flow follows the principle of ISM (development to 
install/commissioning)
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