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Chapter 7

West Suburbs

7.1 Neighborhoods

The suburbs around Fermilab offer places to go and things to do, if you look for them. Some

suggestions are offered below.

The downtown areas of the nearby towns have various shops and restaurants of interest.

Geneva has many quaint little shops and restaurants, along State St and Third St; Downtown

Naperville (Jefferson street between Washington and Mill) is pretty nice, with lots of small

shops and old buildings.

During the spring and summer, you might want to take advantage of the nice parks and bike

paths in the area. Batavia, Geneva, and St. Charles have parks and bike paths along both sides

of the Fox River, which connect with the bike paths at Fermilab.

The closest neighborhoods to Fermilab are:

• Batavia City of Batavia http://www.cityofbatavia.net

• Aurora City of Aurora home page http://www.aurora-il.org/

• Naperville

- City of Naperville http://www.naperville.il.us

- Naperville Township http://www.napervilletownship.com - get in touch with local

government officials, departments and link up to community sites.

- Naperville Site http://www.naperville-il.com - dedicated to local Naperville busi-

nesses and organizations.

• St. Charles

- City of St. Charles http://www.ci.st-charles.il.us

- Community Cooperative http://www.st-charles.il.us

• Warrenville City of Warrenville http://www.warrenville.il.us

• Geneva City of Geneva http://www.geneva.il.us

• Wheaton City of Wheaton http://www.wheaton.il.us
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Appendix F

Entertainment

• Bars

• Movie Theaters

• Golf Courses

The distance in miles refers to from downtown Batavia.

F.1 Bars

• Bad Dog Bar & Grill
(630) 231-4507

243 W Roosevelt Rd, West Chicago, IL 2.11 mi

• Synergy
(630) 231-6000

243 W Roosevelt Rd, West Chicago, IL 2.11 mi

• Hot Shots
(630) 393-1241

2s610 State Route 59, Warrenville, IL 2.18 mi

• Avalanche II
(630) 393-3141

3s071 State Route 59, Warrenville, IL 2.30 mi

• Bar Incorporated
(630) 585-1714

2264 Foxmoor Ln, Aurora, IL 2.49 mi

• Cobblestone Road Tavern
(630) 231-1282

216 Main St, West Chicago, IL 3.05 mi
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Appendix E

Restaurants

An up to date list of fine restaurants can be found at:

http://theory.fnal.gov/people/ellis/restaurants.html

The distance in miles corresponds from downtown Warrenville.

E.1 Asian Restaurants

• Dinhua Asian Cuisine
(630) 231-1330

1939 Franciscan Way, West Chicago, IL 4.66 mi

• Crazy Bowl
(630) 369-2222

796 Royal Saint George Dr, Naperville, IL 5.59 mi

• Feng Shui
(630) 718-0088

200 E 5th Ave Ste 101, Naperville, IL 6.84 mi

• Joy Yee Noodle
(630) 579-6800

1163 E Ogden Ave, Naperville, IL 7.40 mi

• Big Bowl Asian Kitchen
(630) 871-1050

301 E Loop Rd, Wheaton, IL 8.64 mi

• Asian Wok Restaurant
(630) 289-8883

142 Bartlett Plz, Bartlett, IL 9.51 mi
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Chapter 4

Recreation

4.1 On-Site Recreation

The Fermilab Recreation Office is located on the 15th floor of Wilson Hall, West side

(WH15W), at X2548. They are open 8:30 AM to 5 PM Monday through Friday. They han-

dle membership for the Recreational Facility, Pool, Children’s Summer Day Camp, and other

activities - as well as answering more general questions about recreation at Fermilab.

Memberships to these resources are only available to Fermilab employees, visiting re-

searchers, eligible contractors, and their immediate families.

The Recreation Office web site (http://lss.fnal.gov/recreation/recreation.html) contains a

comprehensive and up-to-date description of all the recreational opportunities at Fermilab.

On this section you will also find information about users clubs and sports leagues. Some

of these groups maintain a mailing list to inform their members about the group’s activities. In-

structions on how to subscribe to a mailing list can be found at: http://listserv.fnal.gov/users.html.

You will need to contact the group organizer to get the name of the mailing list and further in-

formation.

4.1.1 Recreational Facilities

The Recreational Facility is located at 16 Potawatomi in the Fermilab Village (X4761).

It includes a multi-purpose gymnasium that can be set up for basketball, tennis, volleyball

and soccer play. Some classes are held in the gym from time to time. It also includes an

aerobics/exercise room, a weight room, and men’s and women’s locker rooms. It was built with

a grant from the Universities Research Association.

Membership is required to use the Facility, available on an individual basis only and non-

transferable. Yearly membership is defined to start on October 1 and end on September 30.

2005-2006 rates are listed below. Call Jean Guyer in the Recreation Office at X2548 to confirm,

as rates are subject to change.
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Live...
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Chapter 2

Upon Arrival at Fermilab

2.1 Fermilab Security and ID badges

2.1.1 Security Regulations

On January 24, 2005, new security regulations went into effect for entering the Fermilab site.

Previous regulations required everyone attempting to drive onsite to have or be accompanied by

someone with a Fermilab ID badge. The new regulations, in effect whenever the United States

is at a threat level of yellow or less, are outlined below.

A central corridor of public areas will enable the public to visit much of the Fermilab site

without the need for visitors’ passes. The public areas include most of the recreational features

of the site. The public areas will be open to the visiting public from 8 a.m. to 6 p.m. from

mid-October to mid-April and from 8 a.m. to 8 p.m. when daylight hours are longer. Roadways

that are off limits to visiting members of the public will be posted with signs, and motorists will

be given site maps to guide them to the public areas.

The public areas will extend into the Lederman Education Center and to the ground floor

and atrium of Wilson Hall, and Ramsey Auditorium. Signs will tell visitors which areas of

Wilson Hall are open to the public.

The Fermilab Security Plan identifies certain workspaces as “Property Protection Areas.”

These spaces include CDF; DØ; the Main Control Room and the associated computing space;

parts of Feynman Computing Center; the Central Utility Building; the Central Helium Liquefier;

and the Master Substation and the Kautz Road Substation. Fermilab ID badges will be required

for entry into these areas, and people working in these areas must wear Fermilab ID badges or

visitors’ passes at all times.

Beginning January 24, 2005, only those who visit or work in Property Protection Areas

will be required to wear Fermilab ID badges or visitors’ passes. People will not need to wear

ID badges or visitors’ passes elsewhere on the site so long as the present threat level (yellow)

remains in effect. However, everyone on the Fermilab site must produce valid identification if

requested by a security officer.

Security officers will remain at the East and West gates. When entering the site you should

be prepared to show your Fermilab ID badge so the security officer will know you are authorized

to enter.

Visitors will now be able to enter the Fermilab site by car through both the East and West

11

Work...

http://www.fnal.gov/orgs/gsa/guide/v2006/guide.pdf

Tell new students about it

http://www.fnal.gov/orgs/gsa/guide/v2006/guide.pdf
http://www.fnal.gov/orgs/gsa/guide/v2006/guide.pdf
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Fermi Guide to Life

We are in the process of updating the guide to life.

The wonderful people in the Users’ office have agreed to 
help us in updating the office locations and other 

information in the guide.

Keep an eye out for the latest version Coming Soon!

Basically:
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Mailing lists and other
There are a number of fantastic resources outside the guide to life to get your questions answered:

The old standby is to send a question to fnalgrad@fnal.gov or check out the archive
http://listserv.fnal.gov/archives/fnalgrad.html:

petition to reverse Austria's intention to withdraw from CERN

Help Moving

Request for Posters for Usersʼ Meeting

Holi Celebration with Indian Association !!!

Have you lived in Lincoln Court Apts in Batavia?
Stuff

R U a graffiti expert?

Free Tickets for Piano Recital on Thursday
Looking for an interesting way to spend your weekend?!

Recently other ways to connect with grad students came around:

mailto:fnalgrad@fnal.gov
mailto:fnalgrad@fnal.gov
http://listserv.fnal.gov/archives/fnalgrad.html
http://listserv.fnal.gov/archives/fnalgrad.html
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Other things we do!

New Perspectives:

BBQ’s and social events:

Liaisons to the UEC, FNAL Directorate:

Coming to a new city isn’t easy and we 
all don’t know somebody

Held yesterday with 8 graduate student talks aimed at 
graduate students

We are one conduit for graduate students to 
express concerns or grievances to the 

leadership.
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Washington, D.C.

A very diverse group!
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Fermilab



Tyler Dorland Users’ Meeting 2009

SLAC
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LHC
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Graduate Students
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Women
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Beards
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Grad student w beard
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Easy ti read format

Fermi

LHC

SLAC
Grad

Women
Beards

?
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Joe Biden
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My idea of the Message

• We are fortunate to be where we are at today, and 
only through the support of congress can we 
expect to be in the same position tomorrow

• We need to thank these people that are fighting 
for us and show them their investment is paying off

• Graduate students are, in my mind, the best 
equipped to show what recent investment in the 
sciences has blossomed in to.

• However,
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How we can help
Without constant pressure, the great message 

we brought to congress can easily be lost.

http://www.fnal.gov/orgs/fermilab_users_org/localgov/

We need to talk to our representatives, especially 
those outside of the areas with big labs 

It’s tough, and at times very akward, but very important
There are websites and people who can help with 
learning facts and what to expect with the visit:

http://congressmerge.com/
Wikipedia

It has been amazing learning how open our government is

http://www.fnal.gov/orgs/fermilab_users_org/localgov/
http://www.fnal.gov/orgs/fermilab_users_org/localgov/
http://www.fnal.gov/orgs/fermilab_users_org/localgov/
http://www.fnal.gov/orgs/fermilab_users_org/localgov/
http://www.fnal.gov/orgs/fermilab_users_org/localgov/
http://www.fnal.gov/orgs/fermilab_users_org/localgov/
http://www.fnal.gov/orgs/fermilab_users_org/localgov/
http://www.fnal.gov/orgs/fermilab_users_org/localgov/
http://www.fnal.gov/orgs/fermilab_users_org/localgov/
http://congressmerge.com
http://congressmerge.com
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Graduate Student Talks
URA Thesis Award -Thursday 14:05

Mikko Voutilainen

Selected grad Student talks
Simon Pagan Griso - Today 11:50
Emanuel Strauss - Thursday 10:00

Christopher Backhouse - Thursday 14:25
 Joshua Spitz - Thursday 16:10

and of course the poster session 
tonight at 5:30

Please come here these exciting results!!

Search for Associated Higgs Production in Large MET and b-quark Final States
T.Dorland (Washington),  S. Calvet (Orsay), T.Christoudious(Imperial),  A.Dubey(Delhi), G. Facini(Northeastern), J.F.Grivaz(Orsay), 

G.Hesketh(Northeastern), R.Mommsen(Imperial), C.Ochando(Orsay), K.Peters(Manchester), M.Rangel(Orsay)

Introduction

One of the most sensitive low mass Higgs 
channels is where the Higgs boson, 
produced in association with a W or Z 
boson, decays into a pair of b quarks and 
where the daughter particles of the W/Z go 
undetected. This is either from the  Z->nunu 
channel, which has twice the branching ratio 
of the other leptonic decays combined, or 
the semi-leptonic decay of the W in which 
the lepton goes un- or mis-identified. We 
present here an analysis of this signal.

Z Boson branching ratios

Z → e+e−(3.3%)

Z → µ+µ−(3.3%)

Z → νν(20%)
Z → τ+τ−(3.3%)

Control Sample

Krisztian Peters Recent DØ low mass analysis improvements

ZH ! !!bb EW control sample

14

Ignore me

Events with an isolated muon, but muon is removed from the tracking 
and calorimeter variables

- Same topology as signal sample, however without multijet 
contribution (Cut on WtrMass removes remaining multijet contr.)

Test trigger parameterization, b-tagging and MC modeling, constrain
W+l.f. background normalization

Krisztian Peters Recent DØ low mass analysis improvements

ZH ! !!bb EW control sample

14

Ignore me

Events with an isolated muon, but muon is removed from the tracking 
and calorimeter variables

- Same topology as signal sample, however without multijet 
contribution (Cut on WtrMass removes remaining multijet contr.)

Test trigger parameterization, b-tagging and MC modeling, constrain
W+l.f. background normalization

We first identify events with isolated 
muons. We then remove the muon’s 
contribution to calorimeter and 
tracker measurements.

This creates a topologically 
equivalent sample virtually free of 
multijet background.

We use this sample to test our 
trigger parameterization, b-tagging, 
and overall MC modeling. 

Instrumental Background
By comparing the transverse directions of 
the MET from calorimeter and MET from 
tracking we can define an instrumental 
background in data.

Signal Background

Boosted Decision Tree (BDT)

HHHHHHHHHTTTTTTTTT>212>212>212>212>212>212>212>212>212

PF

PF

pppppppppttttttttt<31.6<31.6<31.6<31.6<31.6<31.6<31.6<31.6<31.6

PF

MMMMMMMMMttttttttt<352<352<352<352<352<352<352<352<352

puritypuritypuritypuritypuritypuritypuritypuritypurity

Figure 36: A schematic example of a Decision Tree. Nodes are shown in blue, with their associated
splitting test; terminal nodes (leaves) are in green.

8 Decision Trees553

8.1 Introduction554

Decision trees are a machine learning technique [27] not (yet) commonly used in high555

energy physics. In DØ, the technique was pioneered by the single top analysis [28,29]. The556

goal is to extend a simple cut-based analysis into a multivariate technique by continuing557

to analyze events that fail a particular criterion. The following description is largely based558

on [30].559

8.1.1 Tree construction560

Mathematically, decision trees are rooted binary trees. An example is shown in Figure 36.561

Consider a training sample made of known signal and background events: they form the562

root node of the tree. Given a list of variables xi, all events are sorted in turn according to563

each variable. For each xi the splitting value that gives the best separation of the events564

into two child nodes – one with mostly signal events, the other with mostly background565

events – is found. The variable and split value giving the best separation are selected566

and two new nodes are created, one corresponding to events satisfying the split criterion567

(labeled P for passed in Figure 36), the other containing events that failed it (labeled F).568

The algorithm is then applied recursively to the two child nodes. The splitting stops if569

the number of available events falls below 100 or no splitting is found which improves the570

separation of signal and background. In this case the node is called a leaf. The training571

continues until every node is a leaf. Each leaf is assigned the purity value p = s/(s + b),572

where s (b) is the weighted sum of signal (background) events in the leaf. A leaf is labeled573

signal if the purity is larger than 0.5, background otherwise. The Gini factor is used as574

the splitting criterion (see [29,31] for more details).575

55

We extend our cut-based analysis by using the 
multivariate technique of a BDT.  To construct a 
tree we take a set of events known to be signal or 
background. These events are sent through a 
series of criteria that have been trained to 
maximize the separation of background and 
signal. All of the events pass through these criteria 
until there is no improvement in the separation or 
the number of events in a node is not sufficiently 
high anymore.  At this point the purity (ratio of 
signal to signal and background) is the output of 
the tree and is called a leaf(green).

A decision tree is boosted by taking the 
misclassified events in the original tree (Tn) and 
increasing the weight of that event. A second 
tree(Tn+1) is then trained taking into account the 
new weighting. This boosting is then performed a 
number of times to increase its effectiveness.DT discriminant
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Figure 38: Decision Tree discriminant for Run IIb, double tagged sample. Top left: MH=100 GeV;
Top right: MH=105 GeV; Middle left: MH=110 GeV; Middle right: MH=115 GeV;
Bottom left: MH=120 GeV; Bottom right: MH=125 GeV;
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Figure 40: Decision Tree discriminant for Run IIb, single tagged sample. Top left: MH=100 GeV;
Top right: MH=105 GeV; Middle left: MH=110 GeV; Middle right: MH=115 GeV;
Bottom left: MH=120 GeV; Bottom right: MH=125 GeV;
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We approach this analysis in the following 
steps:

•Identify backgrounds arising from 
instrumental effects and topologically 
equivalent events

•Apply cuts to reduce these backgrounds

•Use b-jet identification to reduce the 
background by two orders of magnitude

•Use a boosted decision tree algorithm 
to further discriminate the background 
from the signal

Limits
Presented here are the cross-section times 
branching fraction divided by the standard 
model expectation for the analysis. This 
limit was set with 2.1 fb-1 . Since this limit 
was established we have lowered out MET 
cut, improved our trigger parameterization, 
improved our jet selection and treatment 
along with other improvements. With these 
we can improve our limit at a faster rate 
then what is expected with just additional 
luminosity. 

Toward a New Limit
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• Current limit: using 2.1 fb-1 data set of 7.5 time SM 
cross-section at 95% CL

• Many improvements have been made:

• Loosened MET cut 
from 50 to 40 GeV

• New mulit-jet discriminant

• Added second b-tag channel

• Various other improvements including the trigger 
parameterization

• Almost doubled data set
15
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Figure 59: Data performance profile of the p20 (blue) and p17 (green) NN taggers on the Z → bb̄
and Z → qq̄ MC samples. This performance is for upgraded p17 and not from the certification note.
The performance is calculated from the p17 and p20 NN TRFs on a jet by jet basis. The error
represents the full statistical and systematic uncertainty with which we know the data efficiency and
fake rate for the samples on a per jet basis.
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We use  a Neural 
Network tagg ing 
algorithm using 7 
lifetime variables for 
bjet identification.

Choosing different b-id operating points we 
obtain two orthogonal signal samples.

One contains a “tight” (NN>.775) and a 
“loose” (NN>0.5) tagged b-jet (Asymmetric 
Tag). The other contains a tight b-tag and a 
not-loose tag (One Tight).

Mass Reconstruction
We use the two signal samples to 
reconstruct the Higgs mass. We use the 
two jets with the highest Neural Net 
output to reconstruct the DiJet 
Invariant Mass. 

One Tight Tag Two Asymmetric Tags

For the plot on the left the Higgs signal 
(mass =115 GeV) has been amplified by 
a factor of 50, on the right by a factor of 
10. Significant backgrounds include      
W+jets (yellow and light brown) and 
top decays (blue).

The Dijet invariant mass can be used by 
itself to set a limit on cross-section 
times branching fraction or as a variable 
in our boosted decision tree.

We remove all cuts designed to suppress 
the multijet background and relax the 
MET cut, in this way we obtain an multijet 
enriched control sample.

∆φ(!ET , !ptrk
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•2 or 3 jets with               and

• 

•isolated lepton veto (ensure 
orthogonality to other WH searches)

Event Selection

The first step in the selection process is to 
select events with two jets and large MET. 

pT > 20 |η| < 2.5
!ET < 40

∆φ(jet1, jet2) < 165◦

−0.1 <
"ET − "HT

"ET + "HT
< 0.2

MET Significance<5:

MET significance takes into account the 
fluctuations in the jet energy measurement. The 
higher the significance the more likely the 
measured MET is not due to such fluctuations.

We use a set of triggers designed to let 
events with high MET and acoplanar jets pass;

Z → µµ
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We calibrate our trigger response on
           data which has the same event 
topology in the calorimeter as muons are 
MIPs inside the calorimeter.

The second step in the selection is to 
apply a set of topological cuts to reduce 
the large multijet background.

∆φ(!ET , !ptrk
T ) < π/2

!ET > −40×min∆φ(!ET , jets) + 80


