Purchase Order 78931

| Purchase Order Date Reavision Page
SLAC National Accelerator Laboratory SLAC - 78931 03/32/2005 3
2575 Sand Hill Road M/S 1 Payment Terms Freight Terms Ship Via
Menio Park CA 94025 Net 30 FOB Destination UPS BROWN
Fax: (650) 926-2000 Buyer Lam,larol Currency Use
. .  UPHONE: £50/026-5051 E-Mail: clamBsiac.stanford.edu
Confirming Order Vendor: (000075738
Ship To: SLAC National Accelerator Laboratory
PEGASUS DESIGN 2575 Sand Hill Road
608 MAIN STREET Menlo Park CA 94025
STE: D
PLEASANTON CA 94566 Bilt To: SLAC National Accelerator Laboratory
United States Accounts Payable
Fax: 925/426-9806 PHONE: 925/426-2386 2575 Sand Hiil Rd M/585
Menlo Park CA 94025
Fax: 850 826 4248
Tax Exempt? Y Tax Exempt ID: SRGH26-001337 Inspection Required? ¥ EPLS Verified on 3/12/2669
Line-Schd item Description Quantity  UOM PO Price Extended Amt  Due Date |
1 -3 Mechanical design services to 1.00J08 62, 400.00 62,400,000 05/03/200%

generate a 3D models and Schedule Total 62,450.00
fabrication drawings of the

Detector Stage to be used in

the CHI instrument at LCLB.

Mfg ID

Schedule Total 62,460.00
This purchase order is for the mechanical design services to generate
the 3D models and fabrication drawings of the Detector Stage to be used in the
CAY dnstrument at LOLS. Vendor 1s veguired to present the design at each design phase as specified in
the Statement of Work, Doc. No. 53P-391-001-68 RO, dated February 20, Z009. The mechanical design shall
meet specifications contained in the Engineering Specification, Doc. Mo. SF-391-000-70-R$, dated February
13, Z009.

Item Total 62,400.00

shipments, shipping papers, inveoices, and correspondence must be identified with the SLAC P.0O. Number.

PURCHASE ORDER NUMBER MUIST APPEAR CW THE QUTSIDE OF THE PACKAGE.

All shippers and/or Invoices accompanying the items shipped shall state the fxport Control Claasification Number (BCCH)
on the document .

Overshipments will not be accepted unless authorized by Buyer prior toe shipment.

RECETVING HOURS:  7;00am - 11:45am  12:30pm - 4:00pm Fhone Number: 650-926-4247
Grder Placed With: Pegasus Design

SLAC Nat:ional Accelerator Laboratory Terms and Conditions for Commercial Supplies and Services, M366 (Rev.
09Jan03}, are attached hereto and incorporated hy reference,

Twe copies of all inveoices shail be addressed to the Universiity Contract Adminstrator as identified in secticn
Tool Article 1 -- Scope of Work/General Information and mailed to the following address

Stanford Lingay Accelerator Center
Purchasing Department M5-01

257% 3and Hill Road

Menlo Fark, CA 94025

Milestone Payment Schedule

Payment will he authorized based on the percentage of completion, Delay in delivery or non-delivery will
result in non-payment. Payment will be based on the foliowing payment milestone schedule:

41 - Present the current design sitate at periodic meetings throughout the design phase - 20% paymeng =
512,480.00
~ Present ~eliminayy Design Review - 20% payment = $1i2,480.00
-~ Present the design at the Final Design Review - 20% payment = $12,480.00
- Deliver all CAD files for the designed system & all detailed calculations parformed during the design
phase ~ 20% payment =  $12,480.00

4% - Transfer any simulation or Finite-element Analysis input files in a2 format to be agreed upon with SLAC
{if applicabley - 20% payment = $12,480.00

the design at the P




Purchase Order 78931

Purchase Order Date Revision Page
SLAC National Accelerator Laboratory SLAC -~ 78931 03/12/2809 2
2575 Sand Hill Road M/S 1 Payment Terms Freight Terms Ship Via
Menlo Park CA 94025 Wet 30 FOB Destination UPS_ BROWN
Fax: {650) 926-2000 Buyer Lam,Carcl currency usn
. . { PHONE: B50/82&-5051 E-Mail: clamBslac,stanford.edy
Confirming Order Vendor: 0000015738
Shig To: SLAC National Accelerator Laboratory
PEGASUS DESIGN 2575 Sand Hili Road
608 MAIN STREET Menlo Park CA 94025
STE: D
PLEASANTON CA 94566 Bill To: SEAC National Accelerator Laboratory
United States Accounts Payable
Fax: 825/426-9806 PHONE: 925/426-2386 2575 Sand Hill Rd M/S85
Menlo Park CA 94025
Fax: 650 926 4248
Tax Exempt? Y Tax Exempt ID: SRGH26-001337 Inspection Required? Y EPLS  Verified on 3/12/2009
Line-Schd  ltem Description Quantity  UOM PO Price Extended Amt  Due Date |
Total of five (5} milestone paymenis = $62,400.00
Total 20 Amownt [ 62,400.00
Acceptance of this Purchase Order impiles the acceptance of all terms and conditions contained ! STANFORD UNIVERSITY
therain, and also all specifications, drawings, and addiionat terms and conditions referred {o ! SLAC National Accelerator Labaratory
herein andfor attached hereto. Seller will invoice separately for each purchase order number, : Barry Miller
Send ong (1) copy of invoice. This purchase is for resale to the U.S. Government under DOE i Director, Acquisition Managirﬁl System ~
Contract DE-AC02-765F00515 and is exempt from any sales or use tax. T i
By ////’%f 7S




SLAC NATIONAL ACCELERATOR LABORATORY

Terms and Conditions for Commercial Supplies and Services

DEFINITIONS
As used in this Purchase Ordar, the term:

a.  “ltem” means the commercial lem or commercial component, as
defined in FAR 52.202-1, ardered under the Purchase Order.

b.  "Buyer” means the Board of Trustees of the Leland Stanford Jr,
University, or any duly authorized representative thereof.

¢ "Govemment” means the Government of the United States of
America.

d. "DOE" means the United States Depariment of Energy.

e “Seller means the firm {individual person andfor entity) supplying
the matesials, equipment or services calied for under this order.

i "Commercial fem" means

1. Anyitem, other than real property, that is of a type
customarily used by the general public or by non-
governmental entities for purposes other than
governmental purposes, ang —

(g}  Has been sold, leased, or licensed to the general
public; or

{b}  Has been offered for sale, or license to the general
public;

2. Barvices of a type offered and sold competitively In
substantial guantities i the commerclal markelplace
basad on established catalog or market prices for specific
tasks performed or specific outcomes to be achieved and
under standard commereial terms and conditions. This
does not include services that are sold based on hourly
rates without an established calalog or market price for a
specific service performed or a specific outcome 1o be
achieved. For purposes of these sarvices-

(a)  “Catalog price” means & price inciuded in a catalog,
price list, schedule, or other form that is requiarly
maintained by the manufacturer or vendor, is elther
published or otherwise available for inspection by
customers, and states prces at which sales are
currently, or were last, made to a significant number
of buyers constituting the general public, and

{b}  "Market prices” means current prices that are
astablished in the course of ordinary trade between
buyers and sellers free to bargain and that can be
substanfiated through competition or from sources
independent of the offerars,

ACCEPTANCE - CONTRACT TERMS

a.  The Buyer agrees that, unfess otherwise provided herain, the
Sellar may accept this order by performarnce hereof or in wriling
at the opfion of the Seller.

b, Seller, by accepting this order, agrees that (i} this order as
written by the Buyer sels forth the entire order between the
Buyer and the Selier and (i) no form or document supotied by
the Sefler shall constitute a part of this order unless specifically
accepted in writing by the Buyer.

3. PUBLICITY

Seller agrees not o release any adverfising copy menfioning Buyer or
quoting the opinion of any of Buyer's empioyees unless such copy is
approved by Buyer before release.

" Terms and Conditions
M366 (Rev. 0%5an09)

4,

6.

ASSIGNMENT

Neither this Purchase Order nor any interest therein nor clalm thereunder
shalf be assigned or transterred by the Selfer except as expressly
authorized in writing by the Buyer; provided, that tha Sefler orits
assignee’s rights to be paid amounts due as & result of performance of this
purchase order may be assigned to a bank, trust company ar other
financing institution, ncluding any Federaf lending institution. Paymens fo
an assignee shall be subject to setoff or recoupment for any present or
future claims of Buyer against Seller.

PERMITS AND LICENSES

Except as otherwise directed by the Buyer, the Seller shall procure all
necassary permits or licenses and abide by all appficable laws,
regulations, and ordinances of the United States and of the State,
territory and pofitical subdivision in which the work under this order is
performed.

TITLE AND RESPONSIBILITY

a.  Tifle to the material and supplies purchased hereunder shall pass ta
the Government at he point of dalivery o the Buyer; and, if
purchased F.0.B. Shipping Peint, defivary to the carrier by the
Seller shall be deamed delivery to the Buyer. Noinsurance charges
will be allowed unless specifically authorized in the order.

b, Except as otherwise provided in this order (i) the Selier shall be
responsible for the supplies covered by this order until they are
delivered at the designated defivery point, regardless of the point of
inspection; (i} the Seller shall bear all risks as to rsjectad supplies
after notice of rejection, except thal the Buyer shall be responsible
for the foss, or destruction of, or damage lo, the supplies if loss,
destruction or damage results from the gross negligense of officers,
agents, or employees of the Buyer acting within the scope of their
employment.

c. The actual total transporiation charges paid to the carier{s} by the
consighor or consignee shall be reimbursed by the Seller

TAXES

a. Except as may be otherwise provided in this order, the seiling price
indludes all applicable Federal taxes in effect on the date of this order
but does not includa any State or local sales, use, or other tax directly
applicable o the completed supplies or services covered by this order
nor any other tax from which the Selter or this transaction is exempt.
Upon request of the Seller, the Buyer shall fumnish, unless no legaf
basis exists therefore, a tax exemplion certificale or similar svigence of
exemplion with respact o any such lax not included in the Selter's price
pursuant to this article.

b. Tax Withholding:

The University will automatically deduct 1089 withholdings from
any invoice paid fo independent contractors/consultants based on
the following criteria

1. Payable to U.5. California Residents - no tax withholding
but wifl be reported o IRS and California State Franchise
Tax Board for 1098 tax reporting.

2. Payable to U.8. Non-California Residents (for work
performed in Cafiforsia) — The University will withhold 7%
Californiz State Tex if the vendor is paid over $1,500.00 Ina
calendar year.

Page I of 4



SLAC NATIONAL ACCELERATOR LABORATORY

Terms and Conditions for Commercial Supplies and Services

3. Payable to US, Non-California Residents {for work
performed oulside of California) - no tax withholding
but will be reported to California State Franchise Tax
Board for 1099 tax reporting.

4. Payable to Non-U.8, Residents (for work performed
outside of California) — The University will withhold
30% Federal Tax. In addition, the University will
withhold 7% State Tax if the independent confractor is
paid over $1,500.0¢ In a catendar year.

5. Payable to Non-U.5. Residents (for work performed
outside the U.S.) — no reporting or withholding.

8. Involces submittad for payment, as a result of this
purchase order, must clearly specify any and all hours
warked in the State of California and worked outside
of the State of Califormia.

8 EXTRAS

Except a5 otherwise provided in this order, no payment for extras
shall be made unless such extras and the price therefore have
been authorized in writing by the Buyer.

9. CHANGES

Changes in the terms and conditions of the Purchase Order may
ba made onty by the written agreement of the parties.

0. INSTRUCTIONS FOR PACKAGING

Packing and packaging shall be adequate to prevent damage
when shipped by comman carrier or method utilized. Any damage
resufting from improper packaging, containerizing, or lack thereof
shall be the liability of the Selter, The Saller shall indicate the
Purchase Order number on aach container or package. An
itemized packing list shall be affixed to the outermost caver of
each container or package. The use of biodegradable packaging
maletials is encouraged.

. QUALITY OF iTEMS

Al ltem(s), incfuding any materfals and supplies furnished by the
Seller in performance of any services, shall as a minimum: (1) be
new or reconditioned and so identified and warranted as new and
not of such age or so deteriorated as Ip impalr thelr usefulness or
safely, (2) be as warranted; and (3) not contain any counterfeit or
suspect matetlals, parts, or compaonents. The furnishing of
recanditioned ftems must be spacified in the Purchase Order or
approved by the Buyer's Purchasing Representative. Types of
materials, parts, and components known to have been counterfeit
or suspect include, but are not mited to! electrical components,
piging, fittings, flanges, and fasteners. The Buyer will not accept
any items or any senvices involving the furnishing of malerials or
supplies found by the Buyer to not conform to these minimurm
reguirements, notwithstanding any inspection or acceptance of
defivery by the Buyer, untess such conditionspecifically approved
in writing by the Buyer's Purchasing representative.

12INSPECTION

a,  The Buyer reserves the right to inspact alf and every
part of the items under this Purchase Order, during
and after completion of performanca. The Buyer shall
not be obligated to inspact the items, and neither the
inspection nor the fack of inspection by the Buyer
shalt refieve the Selier of its responsibility for providing
the items in accordance with the temms and conditions
of this Purchase Order, The inspection or use of or
payment for an item under this Purchase Order, either
whotly or in part, shali not be construed as
acceplance,

b, {fanyitem or any part of it is not in accordance with
the terms and conditions of this Purchase Order, the
Buyer shafl nofify the Sefier that the item is rejected.

Terms and Conditions
M3 (Rev, D9ant)o)

Thereupon, the Sefler shall, at its own expenss, take the

necessary correclive action. The Buyer shall reject

performance or ravoke is acceptance of an item: (1) within

a reasonable time after a defect is discovered or should

have been discovered; and {2 before any substantial

change oeclrs in the condition of tha item, uniess the
change is due to a defect in the item.

13, WARRANTY

The Seller warrants that alf services, supplies and equipment
delivered hereunder shall be free from alf defects m materials and
workmanship and shall comply with all the requirements of this
order. The warranly shall begin upon acceptance and extend for
periad of {1) the manufacturer's warranty perod or six months,
whichever is longer, # Seller Is not the manufaciurer and has not
modifiad the iiem or (2) one vear or the manufacturer's warranty
pertod, whichever is longer, If Seller s the manufacturer of the
ftem or has modified i. Any defective supplies or aguipment shafl
be promptiy repaired or replaced during the warranty period at no
cost to Buyer. Al expenses of return shipment and reshipment to
Buyer shall be borne by Seiler.

14, LIMITATION OF LIABILITY

Except as otherwise proviced by an express or imphied warrarty,
the Seller will not be liable to the Buyer for consequential
damages resulting from any defect or deficiencies in accepted
ltems.

15. EXCUSABLE DELAYS

The Selter shall be fiable for default unless nonperformance is
caused by an occutrence beyond the reasonable coniral of the
Seller and without ifs fautt or negligence, such as acts of God or
the public enemy, acts of the Government in either its sovereign
or contractual capacity, fires, flood, epidemics quaranting,
restrictions, strikes, unusually severe weather, and delays of
comman carriers. The Seller shalt notify the Buyer inwriting as
soon as reasenably possible after commencement of any
excusable delay, ssiting forth the full particulars in cornection
therewith, shall remedy such ocourrence with !l reasonable
dispatch, and shali promptly give the University written notice of
the cessation of such occurrence.

16. TERMINATION FOR THE CONVENIENCE OF BUYER

The Buyer reserves the right to terminate this Purchase Order, or
any parl hereof, for its sole convenienca. In the event of such
termination, Seller shall immediately stop all work terminated and
shail immediately cause any and all of its affected suppliers and
subtontractors to cease work. Subject 1o the terms of this
Purchase Order, Seller shall be paid & percentage of the price
reflecting the percentage of the work performed prior to the notice
of termination, plus reasonable charges that Sefier can
demonstrate to the satisfaction of Buyer using its standard record
keeping system, have resulted from the termination, Salter shall
ot be required to comply with the federal cost accounting
standards of federal contract cost principles for this purposs, This
article doss not give the Buyer any right to audit Seller's racorgs.
Seller shall not be pald for any work performed or costs incurred
which reasonably could have been avoided.

17. TERMINATION FOR CAUSE

The Buyer may terminate this Agreement for defauft, in
whaole or in part, for cause in the event of any default by the
Seller, or if the Seller fails to comply with any purchase
order term or condition, or fails to provide the Buyer, upon
request, with adecuate assurancas of future performance,
In the event of termination for eause, the Buyer shall not be
liable to the Seller for any amount for supplies or services
not accepted, and the Seller shall be liable to the Buyer for
any and all rights and reredies provided by law. i ftis
determined that the Buyer improperly terminated this
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SLAC NATIONAL ACCELERATOR LABORATORY

Terms and Conditions for Commercial Supplics and Services

contract for defaul, such termination shall be deemed a
termination for convenience

18. INVOICES AND PAYMENTS

19.

Except as otherwise provided in this order, the Selter
shall be paid, upon the submission of invoicas or vouchers
in a form satisfactory to the Buyer, the prices stipulatad
herein for supplies or equipment delivered and accepted or
for services rendered and accepted, less deductions ¥ any,
as herein provided. Unless otherwise specified, parfial
payments will not be made. This, howsver, should nof be
construed to mean payments for parial shipments of
complete tems {as distinguished from components) will not
be made. !t shall be understood that the cash discount
period to Buyer will date from the date of receipt of
merchandise or the invoice, whichever Is later, and not from
the date of invoice. Payments shall be made by check.

TRAVEL

When travel is included as part of the performance under
the purchase order and is set forth as a specific costprice
element in the purchase order, the following requirements
shall apply:

1. Expenses for Domestic fravel, lodging, meals, ant
incidental expenses shall be considered reasonabls
and allowable only to the extent that they do not
exceed the maximum per diem rate in effect at the
{ime of travel as set forth in the Federal Travel
Regulations for the area of fravel covered by this
Purchase Order/Subcontract. The
Seller/Subcontractor shalt submit with Hs inveice,
recelpts or ticket stubs for items in excess of $25 for
fares, lodging, parking fees, tofl charges, automohile
rentals, sfc.

2. Any Foreign travel, If required, under this Purchase
Order/Subcontract shall be conducted pursuant to the
requirements contained in DOE Order 551.1, “Cfficial
Foreign Travel” or any subsequent version of the
order in effact at the time of award. Note: All Foraign
Iravel requests must be entered inte the DOE Foreign
Trave! Managemant System (FTMS) within 60
calendar days before the proposed deparlure date.
For the convenience of the traveler, the form "Request
for Approvai of Foreign Travel”

{RAFT} is available at htip:/Arww-
group,stac. stanfard.edusbsdiravelldefaylt him

Tha RAFT must be compietad and transmitted o the
Buyer/Contract Specialist no later than 60 calendar days
prior lo the proposed departure date, Upon receipl of the
Recuest for Approval for Forelgn Travel, the
Buyer/Contract Specialist shafi coordinate through the UTR
and SLAC Travel Cffice the submission of the RAFT to the
DOE FTMS for review and approval.

Note: No Foreign travet shall be taken until 2 DOE FTMS
Foreign Travel Approval Number has been obtained from
the SLAC Travel Office and transmitted to the
Seller/Subcontractor. Reimburserent for Foreign travel
incurred without a FYMS Approval Number will not be
allowed. The SLAC Travel Office may be contacted at
Phone 650-926-4346,

20. CLAUSES INCORPORATED BY REFERENCE

The FAR and DEAR clauses listed beiow, which are
located in Chapters 1 and 9, respectively, of Title 48 of the
Code of Federal Regulations, are incorporated by this
reference as a part of the Upiversity's Purchase Order or
Subcontract (hereinafter "Subcontract") as prescribed
below. As used in the dlauses, the term "contract” shall
mean the Subcontract; the term "Contractor” shall maan the
entity (hereinaiter "Subcontractor”) who entered into the

Terms and Conditions
M366 {Rev. 397ani))

Subcontract with the University, the term "subcontractor”
shall mean the Subcontractor's subcontractar; and the
terms "Government” and "Contracting Officer” shail mean
the University, except in FAR clauses 52.227-1, 52.227-2,
52.227-3, 52.227-14, and 52.227-19, and DEAR clauses
970.5232.3, and §70.5245-1, in which clauses
"Government” shall mean the U, 5. Government and
"Contracting Officer” shail mean the DOE Contracting
Cticer for Prime Contract DE-AC02-765F00545 with the
University. The Subcontractor shall include the fisted
clauses in ils subcontracts at any tier, to the axtent

applicable.

FAR 52.203-6

FAR 52.203-10

FAR 52.203-12

FAR 52.218-8

FAR 62.215-¢

FAR 52.222-2%

FAR 52.222-28

FAR 52.222-35

FAR 52.322-36

FAR 852.222-37

RESTRICTIONS ON SUBCONTRACTOR
SALES 7O THE GOVERNMENT (SEP
2008), with Alternate 1 {OCT 1395). Use this
ctause if the Subcontract exceeds $106.000

PRICE OR FEE ADJUSTMENT FOR
JILLEGAL OR IMPROPER ACTIVITY (JAN
1897}, if the Subsontract exceeds
$100,008.

LIMITATION ON PAYMENTS TO
INFLUENCE CERTAIN FEDERAL
TRANSACTIONS (SEP 2005}, if the
Subcontract exceeds $100.000,

UTILIZATION OF SMALL BUSINESS
CONCERNS (MAY 2004), if the Subcontract
exceeds $100,000,

SMALL BUSINESS SUBCONTRACTING
PLAN {SEP 2008}, if the Subcontract
exceeds $550,000, uniess the Subcontractor
is & smalt business or there are no
subcontracting possiniities.

PROHIBITATION OF SEGREGATED
FAGILITIES (FEB 1399), if the Subconiract
exceeds $10,000. :

EQUAL OPPORTUNITY (APR 2002)

(Mote: Download the EEO Poster at;
Rtto:ffwww. dol dowlesss; selact "Posters” then
"Equal Employment Opportunity Act”)

EQUAL OPPORTUNITY FOR SPECIAL
DISABLED VETERANS, VETERANS OF
THE VIETNAM ERA, AND OTHER
ELIGIBLE VETERANS (SEP 2008), if the
Subcontract value i $166,000 or greater.

AFFIRMATIVE ACTION FOR WORKERS
WITH DISABILITIES (JUN 1908}, it the
Subcontract exceeds $10,000.

EMPLOYMENT REPORTS ON SPECIAL
DISABLED VETERANS, VETERANS OF
THE VIETNAM ERA, AND OTHER

ELIGIBLE VETERANS {SEP 2008), if the
Subcontract vatue is §108,000 or greater,
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SLAC NATIONAL ACCELERATOR LABORATORY

Terms and Conditions for Commercial Supplies and Services

FAR 52.222.39

FAR 52.222-41

FAR 52.222-44

FAR 52.225-1

FAR 5227513

DEAR 952 204-71

FAR 52,2271

FAR 52.227-2

FAR 52.227-3

DEAR 952.227-9

FAR 52.227-14

Terms and Conditions
M366 (Rev. 19]an0)

NOTHICATION OF EMPLOYEF RIGHTS
CONCERNING PAYMENT OF UNION DUES
OR FEES (DEC 2004), If the Subcontract
exceeds $100,000.

SERVICE CONTRACT ACT OF 1965, AS
AMENDED (JUL 2005), if the Subcontract is
principaliy for the furnishing of services
through the use of "service employess” and if
the subcantract exceeds §2 500 UNLESS the
Subcontract qualifies for class deviation
under Section 4(b) of the McNamara-O'Hara
Service Contract Act.

FAIR LABOR STANDARDS ACT AND
SERVICE CONTRACT ACT ~ PRICE
ADJUSTMENT {FEB 2002), if FAR clause
52,222-41 applies.

BUY AMERICAN AGT ~ SUPPLIES {JUN
2003)

RESTRICTIONS ON CERTAIN FOREIGN
PURCHASES (FEB 2006)

SENSITIVE FOREIGN NATIONS
CONTROLS (APR 1984)

AUTHORIZATICN AND CONSENT (dut.
1995} if the Subcontract exceeds $100,000.

NOTICE AND ASSISTANCE REGARDING
PATENT AND COPYRIGHT
INFRINGEMENT {AUG 1996, if the
Subeontract exceeds $100,000.

PATENT INDEMNITY (APR 1984), if the
Subcontract exceeds $100,000.

REFUND OF ROYALTIES (FEB 1985), if
“royalties” are paid under the Subcontract by
the Subeontractor, or by a subcontractor at
any fier,

RIGHTS IN DATA-GENERAL (JUN 1987},
with Allernate V, and DEAR 627.408
paragraphs {a) and {d}{3).

If defivery of Restricted Computer Software
is required, then add Alternate [iL

If defivery of Limited Rights Data Is required,
then add Alternate 1 with the foflowing five
purposes to be added at the end of
paragraph {a} of the dlause;

1. Use {except for manufacture; by other
contraciors;

2. Ewvaluation by non-govemment
evaluators;

3. Use (except for manufacture) by other
contractors participating in the
Governmeni's program of which tha
speciiic subcontracts is a part, for

information and use in connection with -

the work performed under eagh
subcontracts;

4. Emargancy repalr or overhaul work;
and

5. Release to a foreign government, ar
instrumentality thereof, as the
interests of the United States
Gavernment may require, for

information or evaluation, or for
emergency repair or overhaul work by
such govemment.

COMMERCIAL COMPUTER SOFTWARE-
RESTRICTED RIGHTS (JUK 1887}, i the
Subcontract involves the acyuisition of
commercialy available computer soflware &
a GSA/Subconiractor Multiple Award Federal
Supply Schedule Contract is not anplicabie.

FAR 5227718

FAR 52.229-3 FEDERAL, STATE AND LOCAL TAXES
{APR 2003}, If the Subeontract exceads

$106,008.

SUBCONTRACTS FOR COMMERCIAL
{TEMS (BEP 2006), if Subcontract value
exceeds $550,000.

FAR 52.244-8

FAR 52.245.4 GOVERNMENT FURNISHED PROPERTY
(SHORT FORM) (JUN 2003), f the
Subcontract is $100,000 or less.

FAR 52.248-2 TERMINATION FOR CONVENIENCE CF
THE GOVERNMENT (FIXED PRICE) {APR

1984)

DEAR 852 20370 WHISTLEBLOWER PROTECTION FOR
CONTRACTOR EMPLOYEES (DEC 20009,
if the Subcontract involves any werk at a
DOE-owned or leased facility,

DEAR 970.5223-4  WORKPLACE SUBSTANCE ABUSE
PROGRAMS AT DOE SITES (DEC 2000),
if the Subcontract is $25,000 or over, and if
it involves any of the hazardous activities
stipufated in 10 CFR 707.2.

DEAR 970.5223-2  AFFIRMATIVE PROCUREMENT
PROGRAM (MAR 2003}

DEAR 970.5245-1  PROPERTY (DEC 2000}

21, ENTIRE AGREEMENT AND ORDER OF PRECEDENCE

This Purchase Order shall consist of the Purchase Order
Sigrature Page, and Special Provisions, these Standard Terms
and Conditions, and any other referenced and incorporated
clauses, provisions, and documents, which is the entire
Agresment between the parties concerning the subjact matter
hereof and supersedes all prior proposals, representations,
negotiations, or agreements, whether written or oral.

Any inconsistencies in the terms and conditions comprising this
Purchase Order shall be resolved by giving precedence in the
following order: {a) the Purchase Order document (b} any Special
Provigions; (c} these Standard Terms and Conditions; (d} the
clauses incorporated by reference heraunder, {8} any
specifications; {f} any other documents exhibits, or attachmends.

(END OF TERMS AND CONDITIONS}
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STATEMENT OF WORK

(SOW)

SP-391-001-68 RO
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LUSI SUB-SYSTEM
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Statement of Work for the Design of the CXI Detector Stage
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1. Introduction

The Coherent X-ray Imaging (CXI) instrument to be built at the Linac Coherent Light
Source (LCLS) by the LCLS Ultrafast Science Instruments (LUSI) on the SLAC National
Accelerator Laboratory site requires a 21D pixel array detector to be accurately placed with
respect to the incident X-ray beam in order to detect X-rays scattered from a sample. This
detector will be mounted inside a vacuum enclosure and the entire device is called the CX1
Detector Stage.

This Detector Stage will have 5 degrees of freedom: X, Y, Z translation as well as pitch
and yaw.

A vendor is sought to produce a complete design of the CXI Detector Stage and generate
fabrication drawings for the device.

2. Scope
The vendot shall perform the following tasks descrihed in SLAC document No. SP-391-
- 000-70. : ‘

1.  Preliminary Design

The vendor shall design a Detector Stage system capable of meeting the
specifications contained in SLAC document No. SP-391-000-70.

2.  Preliminary Design Review

When a sufficient design level has been reached, as agreed upon by SLAC and the
vendor, a Preliminary Design Review shall be held at SLAC where the vendor
shall present to a2 small committee, the status of the design and how the

mechanical design meets the specifications contained in SLAC document No. SP-
391.-000-70.

3. Final Design

After the Preliminary Design Review, the vendor shall proceed to complete the
design phase by incorporating the comments from the review and addressing the
concerns taised by the committee. The final design of the vendor shall meet all
the specifications contained in SLAC document No. SP-391-000-70, unless
specifically agreed upon by SLAC.

4. Final Design Review




When the final design is complete, as agreed upon by SLAC and the vendor, 2
Final Design Review shall be held at SLAC where the vendor shall present to a
small committee, the final design and how the mechanical design meets the
specifications contained in SLAC document No. SP-391-000-70.

5. Drafting Phase

After successful completion of the Final Design Review, the vendor shall proceed
to:

¢ Create detail drawings of ali fabricated parts

e Write assembly instructions of all sub-assemblies and provide maintenance
procedures for all sub-assemblies as well as the top-level assembly

o Create assembly drawings of all sub-assemblies and the top level assembly

o  Generate a complete bill of materials

3. Applicable Documents

-

SLAC document No. SP-391-000-70, “Engineering Specifications for the CXI Detector
Stage”

SLAC drawing No. DS-391-000-36, “Mechanical Design Standards Supplement”
SLAC drawing No. SC-700-866-47, “Specification Kly & Vac Machining Fluids”

SLAC document No. 1-720-0A297-001, “SLAC FES&H Manual, Chapter 14, Pressure,
Vacuum and Ceyogenic Systems”

SLAC document No. 1-720-0A24E-001, “Seismic .Design Specification for DBuildings,
Structures, Equipment, and Systems”

4. Raquirements and Specifications

4.1.

Al requirements and specifications for the CXI Detector Stage are found in SLAC
document No. SP-391-000-70.

Deiiverables
The vendor has the following deliverables to SLLAC:

o Dresent the current design state at periodic meetings throughout the design phase




e Present the design at the Preliminary Design Review

o Present the design at the Finai Design Review

s Deliver all CAD files for the designed system

e Deliver all detailed calculations performed during the deéign phase

o Transfer any simulation or Finite-element Analysis input files in a format to be
agreed upon with SLAC (if applicable)

4.2. Delivery times

The following duration for each phase of the work as desired:
Preliminary Design: 4 weeks

Final Design: 3 weeks

Drafting Phase: 6 weeks

Some down time is expected between each phase of the design to allow SLAC schedule
design reviews and to tesolve potential interface issues with other devices. Duting this
down time, the vendor is not expected to perform any work on this project. The total
duration of the project, including the down time, is expected to be 4-5 months.

5. GQuality Assurance Requirements

All drawings delivered will be checked by SLAC according to SLAC’s quality assurance
practices.
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1. Overview

The 2D X-ray Detector used by the CXI instrument is described in document LCLS PRD #1.6-002,
Physics Reguirements for the 2-D X-Ray Detector. 'The detector is required to be accurately placed so that
the incident X-ray beam passes through the hole in the middle of the detector at vatious distances
from the sample. The detector will be mounted in vacuum. The detector stage comprises the
vacuum enclosure in which the detector is placed, the supports and motions of this vacuum
enclosure and the in-vzcuum mount and motion stages that hold the detecror. This document
describes the technical specifications of the detector stage system.

The cootdinate system is defined in Mechanical Design Standards Supplement D8-391-000-36,
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2. Applicable documents

PRD# 5P-391-000-19 Physics Requirements for the CXI Instrument

PRD# SP-391-000-20  Physics Requirements for the CXI 0.1 micron Sample Chamber

PRD# SP-391-000-28  Physics Requirements for the CXI Detector Stage

PRD# 5P-391-001-41 Physics Requirements for the CXI 1 micron Sample Chamber

PRD# SP-391-001-42  Physics Requirements for the CXI 1 micron Precision Instrument
Stand

PRD# SP-391-000-63  Physics Requitements for the CXI 0.1 micron Precision Insttument
Stand

LCLS PRD # 1.6-002 Physics Requirements for the 2-D Xeray Detector

LCLSICD # 1.1-529 Interface Between the 2D-PAD and CXI Instrument

ESD# SP-391-000-67 Engineering Specifications for the CXI 0.1 micron Sample Chamber

BSD# 5P-391-000-69 Engineering Specifications for the CX1 0.1 micron Precision
Instrument stand

ESDi# SP-391-001-43  Fngineering Specifications for the CXI 1 micron Sample Chamber

ESD# SP-391-001-44  Engineering Specifications for the CXI 1 micron Precision
Instrument Stand

3. Generzl Requirements

3.1. Location

The CXI Detector Stage shall be Jocated inside the CXI hutch (hutch 5) in the far
experimental hall,

3.2, Environment

The humidity and temperature are controlled in the FEH hutches, therefore no
component specific temperatute stabilizing system shall be provided for the instrument,
uniess the expected temperatute stability is determined to be Insufficient to meet the
stability requirements.

The temperature and relative humidity in the FEH Hutch 5 will be maintained at
72°F £1°F (22.2°C $£0.5°C) and 45% £10%, respectively.

3.3, Maintenance, Accessibility and Operations
The Detector Stage will need occasionally to change its mounting location in order to
appropriately select a sample to detector distance for a given experiment. There shall be
lifting fixtures on the Detector Stage to allow it to be hooked up to the Hutch crane and
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moved to various locations on the Precision Instrument Stands (ESD# SP-391-007-44 and
ESD# SP-391-000-69). Allowances shall be made to ensure that there is adequate
clearance between the Detector Stage and the adjacent beamline serving hutch 6.

3.4, Lifefime

The expected service life of the device is 10 years.

4, Performance Requirements

4.1, Tt shall be possible to set the detector distance from the interaction region to values
berween 50 and 2600 mm.

4.2. 1t shall be possible to continuously and remotely vary the detector distance from the
interaction region over a range of at least 600 mm.

4.3. 1t shall be a design goa! to make it possible to mount the detector stage downstream and
upstream of the 1 micron Sample Chamber. The Detector Stage shall not be mounted upstream
of the 0.1 micron Sample Chamber under any circumstances.

4.4. A retractable visible light photodiode shall be included behind the X-ray 2D detector to
align the detector hole with the CXI Reference Laser beam (PRD SP-391-000-21). This center

of the photodiode shall be positioned to within 0.5 mm from the laser beam center. This can be
achieved manually,

4.5, The photodiode shall be capable of measuring the intensity of the continuous laser light
at a rate of 5 Hz.

4.6. A retractable screen shall be included behind the X-ray 2D detector to align the detector
nole with the CXI Reference Laser beam (PRD SP-391-000-21). This screen shall allow visual
inspection of the reference laser profile after it passes through the X-ray 2D detector. This

visual inspection shall be performed with the x-ray beam turned off and the observer shall be
standing inside the hutch. The retractable system may be manual.

5. Cyclic Requirements

§.1. The z translation of the Detector Stage is expected to be actuated over its full stroke on
average once daily. It is also expected to be actuated over small distances (<10 mm) on average
5 times daily for 10 years, with a peak of 50 times per day.

8£.2. The x and y translations of the Petector Stage are cxpected to be actuated over small
distances (<10 mm) on average 5 times daily for 10 years, with a peak of 50 times per day.
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6. Mechanical Interfaces

6.1. The upstream flange of the detector stage shall connect to the downstream flange of the
CXI Sample Chambers. This flange shall be a 147" non-rotatable CF flange.

6.2. The downstream flange of the detector stage shall be as large as the vacuum enclosure
itself,

6.3, An adapter flange from the downstream flange down to a a 67 non-rotatable CF flange
shall be used to connect to the CXI beamline on the downstream end of the Detector Stage. An
adapter flange is preferred over 2 6” welded flange solution for possible future upgrades.

6.4, The Detector Stage shall be supported by either of the CXI Precision Instrument Stands

and the baseplate of the Detector Stage shall be consistent with the mounting structures of the
stands.

6.5, The CXI Detector Stage shall be occasionally mounted upstream of the CXI 1 micron
Sample Chamber in order to perform time-delay experiments with the beam reflected back with
an X-ray mirror. The Detector Stage shall interface with the 1 micron Sample Chamber
upstream in the same manner it does downstream by rotating the Detector Stage assembly by

180 degrees. The 1 micron Precision Instrument Stand shall support the Detector Stage in this
configuration.

7. Materials

7.1. All parts and materials for the device shall be new and comparible with the performance
requitements of this specification. Mil source certifications, including heat number, chemical
analysis for all materials used in the manufacturing of the device shall be furnished. The device
will be used in a radiation envisonment. Use of Teflon is specifically prohibited.

7.2. All applicable material safery data shects (MSDS) shall be provided and stored in an

accessible location,

8. Size Requirement
The detector will be provided to the CXI instrument housed in a 10” diameter cylinder that is 57
deep. This is a2 maximum envelope which will drive many of the design decisions.

8.1. The vacuum enclosure of the detector shall be large enough to enclose the detector, its
mount and the Z motion in-vacuum stage. Room will be provided for a carrier for the cables
and cooling lines to follow the Z motion of the detecror.

8.2. The flange of the vacuum spool attached to the sample chamber shall be large enough to
allow the detector to protrude into the sample chamber.

9. Kinematics/Supports

9.1, The detector stage will be hard mounted to the Sample Chamber of the spacer spoot and
all will have their coarse positions set by the Precision Instrument Stand. The Detector Stage
Chamber shall not be positioned independently from the Sample Chamber. The support of the
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Detector Stage shall be adjustable so it can accommodate the constrained mounting to the
Sample Chamber.

10. Alignment/Fiducialization

10.1. Since the position and orjentation of the Detector Stage vacuum enclosure will be
entirely dictated by the Sample Chamber or the spacer spools, there is no need for
fiducialization of the Detector Stage.

11. Positioning Reguirements

The CXI instrument will have 2 Sample Chambess. The first one, the 1 micron Sample Chamber will
have to ahility to use the beam focused by the 1 micron KB Systern (PRD SP-391-000-24) as well as
the direct beam, The second sample chamber (the 0.1 micron Sample Chamber) wili use the beam
focused by the 0.1 micron KB System only (PRD SP-391-000-25).

In all cases, the coarse positioning of the Detector Stage shall be achieved by the Instrument Stands
(PRD $P-391-000-69 and PRD SP-391-001-43) supporting the Detector Stage. Only fine modons

are required to position the 2D X-tay Detector after its main axis has been aligned to the LCLS
bearn. '

11.1. The positoning of the vacuum enclosure around the detector shall be independent of
the positioning of the detector within the vacaum enclosure,

12. Detector chamber assembly positioning

12.1. The detector chamber assembly shall be attached to the same Precision Stands as the
Sample Chambers as described in ESD# SP-391-000-69 and ESD# SP-391-001-44.

12.2. The Z axis of the chamber assembly shall be aligned by construction to the Z axis of the
sample chamber, Both the sample chamber and the detector chamber assembly shall be
positioned thru the precision stand to align their Z axis to the LCLS beam with the focusing
Opfic in use.

12.3. The detector chamber assembly will follow all the motions of the sample chamber in
x,y,z and yaw as described in BESD# 5P-391-000-69 and ESD# SP-391-001-44.

12.4. Alternate positions of the detector chamber assembly on the precision stand shall be
provided to cover the full range of motion of the detector. These positions will be obtained by
manually moving the whole detector chamber assembly on the precision stand and inserting
extension spools between the detector stage and the sample chamber, as shown on Figure 1.
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13. Detector Z stage axis positioning

13.1. A Z motion stage shall be provided inside the detector chamber to obtain a 600mm
continuous range of the detector distance.

The Z detector stage assembly shall come as one unit that can be assembled outside of vacuum
and installed in the vacuum chamber assembly. [t consists of the Z linear stage, the detector
with its support and cooling lines and the cable carrier. See Figute 2.

E‘fgwre 2 In)-vacuﬁm assembly of the Detector Stage ‘cantr'o[ling the Z posﬂmﬁ of the detector.
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13.2. 2 pairs of additional XY stages inciuded in the detector chamber assembly shall be
provided to align the detector Z motion axis relatively to the sample chamber Z axis, The X and
Y motion of the detector will be driven by linear stages outside of vacuum. The combination of
movements of the XY stages will provide a pitch and yaw alignment of the Z stage of the
detector, as shown on Figure 3.

13.3. The XY stages shall allow the centering of the LCLS beam to within 10 um of the
center of the hole in the detector, provided the coarse positioning is achieved by the Precision

Instrument Stand. They will also provide for any necessary realignment of the Z stage motion
axis to the LCLS beam.

13.4. The detector stage shall have the maotorized motions listed in Table 1.

Figure 3: Detector Stage assembly showing the XY étages external to vacuum that allow the detector to ‘bé
positioned transverse to the LCLS beam and also allow for pitch and yaw adjustment.
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13.5. The detector shall be able to protrude out of its own chamber into the Sample Chamber
and approach the sample to within 50mm, as shown on Figure 4.

Figure 4: Detector shown in the fﬁl]y protroding pés1t1on. ‘

Meotion ﬁz?;iiiii Range Resolution Repeatability Véi;;:i?;al gi;?;g;?;
va?ﬁ; gfy} 0 -5 mm<y<5mm 10 pm 10 um 1 um 10 m
VH{(;)I;ﬁr:i{ | 0 -5 mm<x <5 mm © 10um 10 pm 1um 10 um
vacotifrgfvi 0 -Smm <y <3 mm 10 pm 10 pm I pm 10 g
In-vacuum z 50 mm i?sfc;i:ozfé(?(%ﬁz 50 pm 50 um 1 pum 10 pm
cogiili‘;’a(i}i{on_} 0° +20 mrad 100 prad 100 prad 10 urad 10 prad
wiﬁi;&;n) 0° +20 mrad 100 prad 100 prad 10 prad 10 prad

Table 1: Motion requirements for the Detector Stage. The vibrational stability represents stability over a period of a
few seconds. The thermal stahility represents the stability over a period of a few hours.
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14. Cantilevered Detector Mount

14.1. The bracket used to mount the detector in the cantilevered configuration shown on
Figure 4 shall not block the LCLS beam. That is, the LCLS beam shall pass through the hole in
the center of the detector and then be allowed to propagate all the way out through the
downstream end of the vacuum enclosure of the Detector Stage. A minimum §” clear aperture

shall be provided from the back of the detector all the way to the back flange of the Detector
Stage.

15, Yhermaiﬂ Issues

15.1. The thermal stability listed in Table 1 shall be met given the temperature conditions
inside the hutch described in Section 3.

16. Cooling requirements

16.1. The detector will use water cooling to remove the heat produced by the ASIC and
circuit board and cooling lines shall be provided to the back plane of the detector.

16.2. These cooling lines shall follow all the motions of the detector and shall be reasonably
easily disconnected and reconnected for maintenance.

16.3. The cooling lines shall not allow any water leak directly into vaceum. There shall be no
in-vacuum connections o the cooling lines. The cooling lines should preferably be enclosed in
a flexible bellows rube at atnosphetic pressures so that any leak would be contained in this tube.

17. Vacuum Reguirements

17.1. The detector shall be mounted in 2 107 Totr pressure environment or better (design
goal 107) and the approptiate vacuum practice for the design, manufacturing, and installation of

the system components shall be implemented. The device’s vacuum sealing surfaces shall be
leak tested.

17.2. All lubricants, cutting fluids, etc., used in manufacturing shall be "sulfur-free”. SLAC
document No. $C-700-866-47 is a compendium of SLAC approved lubsicants. The use of
sanding discs, abrasive paper or grinding wheels is typically prohibited. In special circuimstances
good vacuum practices should be followed when grinding and polishing is required. This
process shall be reviewed and approved by the engineer for its vacuum compatibility,

17.3. All parts and subassemblies shall be cleaned for UHV. Once parts are cleaned for

‘vacuum, handle only with clean latex or niuile gloves in/on a clean room/surface.  This
includes 2}l subassemblies. For storage or transportation, place in clean sealed vacuum grade
plastic bag that has been back-fifled with nitrogen.
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17.4. It shall be possible to isolate the vacuum of the Detector Stage from the vacuum of the
Sample Chamber with a gate valve, as shown on Figure 1.

17.5. The isolation gate valve shall be equipped with a view port to let the CXI Reference
Laser pass through when the valve 1s closed.

17.6. A port for visual inspection of the front face of the detector shall be provided to the
extent possible, A likely alternate option would be to include 2 viewport for inspection on one
of the spacer spools.

17.7. The feedthrough(s) for the detector signals and power shall be located near the
downstream end of the vacuum enclosure. '

17.8. There shall be 2 feedthrough flange near the downstream end of the chamber for
cooling lines,

17.9. The 2D X-ray detector housing will have an open back end. The pumping on the
vacuum enclosure of the detector stage shall be designed to make any outgassing from the

detector flow away from the interaction region. A suitable size turbo pump shall provide the
pumping of the detector enclosure, ‘

17.18. The rurbo pump shall be located on top of the Detector Stage vacuum enclosure at the
center point along the Z axis,

17.11. The downstream end of the vacuum enclosure of the detectar shalt allow more
vacuam sections to be attached to let the beam propagate further to diagnostics devices.

17.12. 6 extra ports will be provided on the chamber for vacuum accessories and coatrol.

17.13. The vacuum enclosure of the Detector Stage shall be made as short as possible along
the Z axis, The total length can be minimized, for example, by placing the front face of the
detector on the same plane as the entrance flange. Contrary to what is shown on Figure 3, there
is no need to be able to retract the detector beyond the entrance flange and the overall length of
the device can be reduced in this manner.

18. Alignment laser intensity monitor

18.%. The detector and its Z motion axis shall be aligned to the FEL beam by using 2
Reference Laser collinear to the FEL beam. This laser will emit 635 nm light (red light}.

18.2. A detector diode siitable for 635 nm light shall be installed in the vacuum enclosure,
downstreamn of the detector, to monitor the alignment of the detector with the laser beam. The
diode shall measure the red laser intensity passing through the detector aperture and shall allow
the user to center the detector on the laser path,

18.3. The diode shall be attached to a retractable mount to move it out of the way of the FEL
beam after the alignment process is done. This diode assembly is shown on Figure 3.

18.4. Another optional configuration is to put the diode outside of vacuum and install a
mirror on the feedthrough to reflect the laser to the diode via a view port.

18.5. Limit switches shall be use to ascertain that the photodiode is cither in the beam path or
retracted from the beam path. These lmit switches shall be used as input signals for the
intetlock system to prevent the LCLS beam from impinging on the photodiode.

19. Lifting Features
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19.1. Clearly defined lifting features and instructions shall be provided to faclitate the
assembly/instatlation and moving the Detector Stage along the Z axis.

20. Electrical Requirements

26.1. Acquisition of umique, device specific controllers, when requited, will be the
responsibility of CXI; all other power supplies and control cables shall be provided by the
Controls/Data Acquisition Group. :

20.2. The interface from the control racks to the Detector Stage (cable trays and routing,
connector supports, ctc.) shall be detesmined jointy with the Controls/Data Acquisidon Group.

21. Feedthroughs

21.1. The following vacuum feedthroughs shall be provided
. Water Supply

© Water Return
e In-vacuum Z stage
® Detector Signal and Power cables

22. Controls Reguirements

The controls and data acquisition associated with the detector stage shall be consistent with the
tequirements outlined in the documents PRD SP-391-000-03, Physics Requirements for the LUst
Controls and Data System and PRD SP-391-000-06, Physics Requirements for the LUSI Data
Management, Requirements specific to the detector stage are described below.

22.1. Remote operation of all the positioners shall be implemented via the instrument control
Systern

22.2. Password protection shall be implemented for all the positioners of the Detector Stage
to protect the detector from damage due to the LCLS beam in the event of an accidental move.
22.3. Interlocks shall be implemented to prevent the gate valve separating the sample
chamber from the detector vacuuin spool from closing while the detector is protruding through
the valve,

22.4. Intedlocks shall be implemented to prevent the LCLS beam from used unless the red
laser photodiode is completely removed from the beam path.

225, Vacuam interlocks shall prevent the valve separating the sample chamber from the
detector vacuum spool from opening while the pressure is above 10° Torr.

22.6. The position of every positioner shall be recorded on every pulse for which

experimental data is measured and these positions shall be embedded in the experimental
metadata. '

33.7. Limit switches and sofrware interlocks shall he used to prevent the detectot from
colliding with the walls of the vacuum enclosure or the components inside the sample chamber.

22.8. Temperature monitoring will be provided on the detector.

23. Environmental Safety and Health Reguirements

A i WL A TR
pEenk i I S |

et X DermeT 3140
130714




23.1. Earthguake
SLAC National Accelerator Laboratory (SLAC) is situated in an active seismic zone. All
hardware exceeding a weight of 400 Lbs. and / or mounted greater than 4 feet above the
floor will be reviewed by a SLAC “citizen safety committee” for seismic loading resistance.
Applicable loads and structural behavior will be evaluated for compliance to the 2007
version of the California Building Code (CBC) and SLAC ES&H Division document
SLAC-I-720-0A24E-001-R002: “Seismic Design Specification for Buildings, Structures,
- Equipmient, and Systems””. '

23.2. Radiation Physics

No supplemental radiation shiclding will be required for the Detector Stage since it shall
located in 2 radiation hutch,

23.3. Pressure Vessel/Vacuum Vessel

The Detector Stage shall be designed for use in 2 High Vacuum cnvironment with the
appropriate safety factors,

Pressure relief safe guards will be provided, where appropriate, to ensure compliance with
all applicable guidelines/regulations, i.e. 10CFR851.

TP B e WM R WS EWA Y " * . Mt i T3 T T T

14 of 14




