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Meet a USCMS
Professor Scientist

Doug Berry
Associate Scientist
Fermilab
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- Started in research early

- UROP - Undergraduate Research

Opportunity Program (2003) - Material HsC. CHa HsC. CHs

Science HsC Y o o Y CHjs
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Worked with Jihua Chen on crystalized H3C CH, .G \CHy

TIPS-pentacene under Prof. David Martin

- X-ray diffraction modeling and analysis
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- Department of Radiation Oncology Division of ~ 6:13-Bis(triisopropylsilylethynyl)pentacene
Physics - Material Science 1600

- Worked with Prof. Larry Antonuk
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- X-Ray studies of organic thin-film detectors

- Lead and Mercuric lodide (Pbl2 and Hgly)
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A Fluoroscopic

- Characterization of indirect amorphous
silicon x-ray detectors

e Radiographic

o

X-ray Sensitivity (10° electrons/mR/mm?)
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High Energy Physics (CMS)

- 2007 to 2013

- With Advisors Prof. Colin Jessop and
Research Prof. Nancy Marinelli

Radiation Damage and DQM for the
ECAL - Electromagnetic Calorimeter

Search and discovery of the Higgs
boson in the di-photon channel

Specialized in determining the Higgs
vertex using converted photons
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MET
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Untagged 3
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. High Energy Physics (CMS) - >hase-l FRR¢Ubgrade
2007 to 2013 * ~

- With Distinguished 2"

Professor Cecilia Gerber as g s = e “Vites

Supervisor Ve, WEINRENS

A | j : i\é » r
- Research Associate - %
2013 to 2016 oz D"
Visiting Research g s S N APt
. 5 04 CMS I Signal z Waios
Assistant Professor - = s " & smer Model N L oo, wan 1
S F o 220 7o, 1mtosan 10 Measurement 1
201 6 to 201 9 g 03;_ Z' 3.0 TeV, 30% width 10°F e,
= o5l " 9 3.0 Tev
Manager for FPIX Module .
testing and database 015" 10
_ 0.1 2l — RN — ‘5
Search for heavy tt 006 A P AT e e
resonances o e —— B 2000 q000 000
Generated M [GeV] m, [GeV]
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CMs, !
. High Energy Physics (CMS)

Associate Scientist with
Fermilab

HL-LHC Quter Tracker upgrade

- Mechanics and Integration for
the Flat TBPS

Macro Pixel Sub-Assemblies
(MaPSAs)

- Searching for dark matter
produced in association with a
top quark (Monotop)

# Fermilab D. Berry

The CMS upgrade for HL-LHC (Phase Il)

Trigger and DAQ
L1 trigger in FPGAs

Particle Flow at 40 MHz

Muon Detector
Lower pr trigger threshold
Coverage extendedton =3

MIP Precision Timing Detector
New CMS sub-detector
30 ps timing resolution on tracks

ECAL/HCAL barrel
30 ps timing resolution
on showers and better
trigger granularity

New Endcap Calorimeters

Imaging calorimeter
4D shower reconstruction

New Outer Tracker

Provides high-pr track hits

at 40 MHz for L1 trigger

New Inner Tracker

Rad hard (2.3E16 neg/cm?
and 12 MGy)

Occupancy 3.2GHz/cm?2

550 T

g
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06/14/2022 F. Ravera | The Upgrade of the CMS detector for the HL-LHC
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CMS

- A MaPSA is a sub component of a PS

module

- A silicon detector with large pixels

1446 pm x 100 um pixel pitch

- 16 MPA ASICs
1888 pixel per ASIC

- 30208 pixel

per MaPSA

HTTTm
| NN

2 V =-150V Bench Power Supply 1
2 lo = 100 pA Keithley 2410 i
v 0-1100VDC @ 1 A O
= (6]
© O - [
% E & § Vi=-1.0Vv@ 1A Bench Power Supply -
% S E V2 = 4.5V @ 2.5A Tektronix PS2521G
29 7] g Va=25V@1A  0-20, 0-20, and 0-8, VDC [ |
~ g 2 @25,25,and 5 A
X
[ [ 2T
Interface 120 VACT

Probe Statlon

/ Control

wswpy INtErface
\{,Supp'v Board

Testing
Control§-!

Power Cord

Board g e . ) ) )
[ | | Imperial Card ch‘ﬂé?m;ﬂf 22172;"“" Wa" '? MaPSA 'T\ Front-end hybrid
[l N X
=5 | 17— @ Outlet " ) 58
E = 1) Pixellated Strip Sensor
35 , FC7 = Ethernet -
_ X __[Ftherne - ' e @
Probe Station o _ - :
Mezzanine Card Power Cord a
|
Desktop
PC L
120 VAC Power Cord

2% Fermilab

Wall
Outlet

D. Berry

10 x5 cm|




CMS

" AP
| P LD
- The Flat TBPS is the inner low-n section z.™ =~ © © & - °
of the HL-LHC Outer Tracker Upgrade =i 028 ) :, :, :|
800 - | | | | | 2.0
g - | | 2.2
Composed of carbon fiber/carbon I N RN B A :
400 ;.IEEE._\\\\\ NIRN \ite\ Vo :: :: :: :: :: ‘27'2
foam planks T §
) __: I .ll ]'| h | '|K . 'll ] i - l : - || - ' - " B n
- 2-phase CO2 COOIlng system "o 500 1000 1500 2000 2500 z [mm]

. 3 detector Iayers Layer 1 Ring with Planks Layer 1 Ring with Planks
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- 80 planks

- 672 PS Modules

Layer 1 Plank with
PS Modules
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