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DRIFT: Lightning Summary

Started = 1998, US/UK

Directional WIMP dark matter
detector

1/20 atm, 1 m3 gaseous detector

Unique and robust technology

Low energy (35 keV) threshold for
nuclear recoils

Low background

AstroPle, 91, 2017



HSHY& (V% H(1+ - (A" (FH(I$S"0" +#1,2

Beam Dump Shielding Detector

=<

-
A A!
Z z



"% BY&()*+)*.




"% $%& (§*+,-./01

%13.-/=
)+* /
<€ —>
45+(-66+¢8
H)H(66+ |
8+61>-@
_ I S DL

71<=630+ '@10.+>3A1
>3=7-.1



"% $%& (B*+,-./.0./1

ma=3m,, ap=0.5, EOT = 10%

"HYD" B AVog

10°°

1077

1071°

107"

1072

10713

LSND
E137
BABAR

DD

K+ ! > Pi+ + Invisible
Relic Density

BDX! Calorimeter
BDX! DRIFT! 10m

10

20

I I I
50 100 200

%, 37+85)

500

1000

9%":);;:)2<=;



"HS%& ()*+,-./

Near Detector Absorber Hall Target Hall Complex
Kirk Service Building Service Building (LBNF-20) Primary Beam
Road (LBNF-40) (LBNF-30) Service Building
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Near Detector ! Flux

LBNF Beam Operating Parameters:
Main Injector Complex with PIP-Il and PIP-IIl upgrades

Summary of key Beamline design parameters for <1.2 MW and <2.4 MW operation

Protons per Beam Power
Parameter h Cycle Time (sec) (MW)
< 1.2 MW Operation - Current Maximum Value for LBNF
Proton Beam Energy (GeV):
60 7.5E+13 0.7 1.03
80 7.5E+13 0.9 1.07
120 7.5E+13 12 1.20
< 2.4 MW Operation - Planned Maximum Value for LBNF 2nd Phase
Proton Beam Energy (GeV):
60 1.5E+14 0.7 2.06
80 1.5E+14 0.9 2.14
120 1.5E+14 1.2 2.40

PIP-II

=

PIP-111

Pulse duration: 10 us
Beam size at target:
tunable 1.0-4.0 mm

6 14 Aug 2015

Jim Strait | LBNF Neutrino Beam

LBNF
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I"#$%&$80-10-1 Torr CS,-CF,-O, Data
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AstroPle, 91, 2017

54.7 days of data
taken in the Boulby
Mine (~1 km
underground) with
poly shielding

The events on the
top are radon
progeny recoils and
low energy alphas
emanating from the
cathode

Zero events were
found in the fiducial
region below =>
background free
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LBNF Beam Operating Parameters:
Main Injector Complex with PIP-Il and PIP-1ll upgrades

Summary of key Beamline design parameters for <1.2 MW and <2.4 MW operation

Protons per Beam Power
Parameter e Time (sec
el Cycl (sec) (MW)
< 1.2 MW Operation - Current Maximum Value for LBNF PIP-11
Proton Beam Energy (GeV):
60 7.5E+13 0.7 1.03
120 7.5E+13 1.2 1.20
< 2.4 MW Operation - Planned Maximum Value for LBNF znd Phase PIP-111
Proton Beam Energy (GeV):
60 1.5E+14 0.7 2.06
80 1.5E+14 0.9 2.14 )
Pulse duratior: 10 us
120 1.5E+14 1.2 2.40 Beam size at taxget:
tunable 1.0-4.0 mm
6 14 Aug 2015 Jim Strait | LBNF Neutrino Beam LBNF
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vBDX-DRIFT Signatures — Directional

S recoil

v Beam
(~GeV)
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