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LArIAT (LAr In A Testbeam)
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Ionization electrons
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Concept of the LAr TPC

 lonization electron signal
> ~5x10%/cm MIP
> No amplification inside LAr

> 3D track reconstruction using 2D
readout anode.

> drift velocity is ~mm/us with ~kV/cm
electric field

> LAr purity affects the attenuation of the
drift electrons. t~300/(ppb) (us)

Motivation of test-beam

* To check the capability of the LAr TPC
detector for neutrino physics,
nucleon decay and other physics.

— Checking PID performance;

e dE/dx
* Event topology (MIP like vs shower like)

— Checking hadron transportation
— Checking energy resolution (EM, hadron)
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Fermilab Test Beam Facility (FTBF)

http:/ /www-ppd.fnal.gov/MTBEF-w/

FTBF here. Zoom in next slide.
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o SSEEH Primary beam
Proton Mode: ~66-120 GeV protons
Tevatron Secondary beam

FTBF MISSION Pion Mode: 8-66 GeV beam
ghe gosl of the Fermilab _LeSt Low Energy Pion Mode: 1-32 GeV beam

eam Program Is to provide .
flexible, equal, and open access to Muon Mode: Same energy range as above
test beams for all detector tests, Tertlary beam
with relatively low bureaucratic Low Energy Pion Mode: 200 MeV - 3 GeV

overhead and a guarantee of
safety, coordination, and oversight.


http://www-ppd.fnal.gov/MTBF-w/
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System Schematic

LM2 powered condenser — 8 KW max

L&r return phase

separator
Pump bypass

phase separator

batohing elewaton

TPC cryostat

Liquid pump — identical to LAPDY

Ligquid argon flow meter
—identical to LAPD

vessel 0, + H,0
combined

80 L

= == == Oielectric bhreaks

(8 to 50 LPM)
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— Nuclear physics at GeV region

K& LE IR LD
T/H90=_a31—k1)/
(X, ZEREMEELELAY
[F(X100% ) T =&
Ty, Za—Hk)
J RFERIGIZ
HFHLOLVEIRZEH71-
S9 REEENH D,



X [mm]

X [mmyj

200

150

100

50

-100

-150

-200

200

150

100

50

-50

-100

-150

-200

zf/\

A RTLA

I I muon |
= proton
- X-z view #1 event
| | | | | | |
-600 -400 -200 0 200 400 600
T | I
MUON  s—
- X-zVview #2 event proton
| | | | | | |
-600 -400 -200 0 200 400 600
z [mm]

y mmy

y [mm]

200

150

100

50

-100

-150

-200

200

150

100

50

-50

-100

-150

-200

y-z view #1 event

muon

P

roton

-600 -400 -200 0 200

400

600

T

y-z view #2 event

muon
proton

-600 -400 -200 0 200

z [mm]

400

600




Al ETE D 1451

e FHlELT.[BEF%TE 7“)1/0).1%17“'5'&75%60
- A TOHIFEEREIN=Z2—M) /IR —
— ARG IT7oI3VETIIINIHRETIVCKREGESDTRZ A,

. 40Ar:1s-2, 1p-6, 1ds/2-6, -
Erec — Tlepton + MM lepton “- Tproton
2s-2, 1ds/2-4, 1f7/2-2
-> several peaks [Tsum | Kinetic ene gy sum
Fur1hEr_s:|I|rrmg Muihplscity
Cuantum energy From spin-orbit of states | ]
i{,:;e;::rugﬁ;mial affect \ l ﬂ_ni:_ mMean | BRMS SF Tsum
angular mormentum ¢ 19'-.- 8
E|1I'g*v:‘ltls. \ rf," : SF E'DE EE — FiG Tsum
i et i0.04 i
1 FG | 203 | 22 |
i 9. 10
e ff; & Closed shells 0.03— :
1f—-:' ) 2p__l_ e i'r;li\:;f:ubnﬁbms' : |
iF. of nucleons, : j
ol V M ool ]
1d, 4 e L .
?I] 4‘-: o : | f
1d, -]
; 0.01—
e o
1p—— w ik N /J‘I'J
18 . 15- ~ | Il aliaaalaaiag L. e o Il'J ’l [
RS DU 5“ 100 150 Eﬂ'ﬂ 25{] 3ﬂﬂ 35[.'! 41]'[]

http: //hyperphysics.phy-astr.gsu.edu/hbase/nuclear/shell.html
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