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1.
Introduction

This Statement of Work (SOW) provides the yearly details of the work agreed to by University of Pennsylvania for the US CMS Operations Program.  It covers US CMS Operations activities for the period from January 1, 2014 through December 31, 2014.  This is not a legal document. 

2.
Personnel

The table below lists Personnel whose salary support for activities covered by this SOW comes fully or partially from the US CMS Operations Program.  “Job Type” is Engineer, Technician, Computing Professional, etc.
	Name
	Job Type 
	Cost to US CMS  for this SOW
	% FTE for this SOW
	WBS #

	Mitch Newcomer
	Sr. EE
	$4080   
	.014  (25hrs)
	30.2014.15.5.1.90

	Godwin Mayers
	Sr. ET 
	$4224
	.034  (60hrs)
	30.2014.15.5.1.90

	Student help
	Technical Assistant
	  $650
	.017  (30hrs)
	30.2014.15.5.1.90


3. 
Description of Work

During this period of performance the  HEP Instrumentation group at the University of Pennsylvania agrees to supply the following deliverables and/or effort to US CMS Operations Program at a cost not to exceed the cost listed below. The following itemized list describes the items (or partial completion of items) provided in this period (Statement of Work).

	WBS Number
	Task Description
	Total Budget
	2014 DOE Funding (FNAL PO)
	2014 NSF Funding (Subaward)

	30.2014.15.5.1.90
	CAL Timing R&D 2014 Labor Penn
	10,000
	10,000
	0

	Total
	 
	10,000
	10,000
	0


As part of the CMS initiative to develop a “Pileup Mitigation Tool
 ”, the University of Pennsylvania will design a two channel hand wired transimpedance amplifier intended for the readout of a 50pF Avalanche Photo Diode (APD) sensor customized for fast readout.  The design goal for this amplifier is to provide a discrete component low power, low noise amplifier with a fast leading edge output signal consistent with capabilities of the APD sensor signal.  Considering an ionizing track passing through the APD tuned for a gain of 500, the amplifier input signal is expected to be ~300fC.  The target for amplifier Signal to Noise is 100:1 and the rise time of the output signal in the range of 2ns or faster.  To achieve the fastest possible timing we will need to put the amplifier close to the APD and will collaborate with the sensor design group to come up with an appropriate form factor for the amplifier. The amplifier will be constructed using Commercial Off The Shelf (COTS) components. Once the design has been prototyped and its performance has been validated by the collaborators we will proceed to build and test a second dual channel amplifier of the same design.   If the design is sufficiently robust it may be in the interest of the group to have a PCB version designed instead.    
4. 
Costs and Funding

M&S funding - The total cost for COTS components including connectors is budgeted at $560.  We will use equipment in our lab to perform the work unless it is deemed advantageous to have printed circuit boards fabricated. In this event we will request an additional ~$1500 funding or request that other collaborators cover the fabrication costs. 
Travel - We expect that occasional travel to Princeton or Rockefeller University will accrue travel expenses of ~$480 over the year.   
Item purchases exceeding the delegated limit (currently $10k) must be authorized in advance of obligation by the US CMS Subsystem manager.  Major procurements (currently $100k) must in addition have the written authorization of the US CMS Operations Program Manager. 

The group at University of Pennsylvania will report all CMS Operations-related expenditures together with associated technical progress for each item of work by Work Breakdown Structure (WBS) at the lowest WBS Level.  The  University of Pennsylvania agrees to furnish complete documentation of the quality control and performance checks which are carried out for US CMS Operations Program in the performance of this work.  It is the responsibility of the Principal Investigator to ensure that cost reports or invoices with WBS breakdowns are submitted on a quarterly or monthly basis and that all invoices are submitted within one (1) year after the end of the period of performance.

A total amount of $10,000 is detailed above for the full year. The Purchase Order (PO) portion will be paid upon receipt and approval of invoices for the work by the US CMS Operations Program Office at Fermilab.  All invoices must reflect actual costs incurred.  Management control requires the review and concurrence of the Subsystem Manager and the US CMS Operations Office, as needed for major expenditures, as defined above. The release of funds above the given thresholds will be contingent upon this concurrence.

6.
Makers and Concurrence

The following persons concur in the terms of this Statement of Work.
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   June 18, 2014
Patricia McBride
(date)
Hugh Williams
(date)

US CMS Operations Program Manager

University of Pennsylvania
Fermilab


Daniel Marlow
(date)
XXXXX
(date)

US CMS Operations Program Deputy Manager

Director of Grants and Contracts
Princeton University

University of Pennsylvania
Vivian O’Dell
(date)


US CMS Detector Operations Manager



Fermilab




Maxwell Chertok
(date)

US CMS L2 Subsystem Manager

Phase 2 Upgrade R&D Subsystem
Concurrence:

Gregory Bock
(date)


Associate Director for Research



Fermilab

� See US-CMS Proposal entitled Development of Pileup Mitigation Tools within the Context of a Dual Readout


Calorimeter for CMS:  Proposal Submitted to US-CMS,   Sebastian White et. al. , February 2014








