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* Achieve maximum two particle resolution

 Must understand all sources of field distortions

— Variation in drift velocity caused by gas mixture,
temperature, pressure and electric field changes

* Space charge buildup
— Radial inhomogenities of E and B fields
— Misalignment of E and B fields

 Problematic for:
— High multiplicity expts
— Beam ionization
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* Use narrow UV laser beam to simulate straight
charged particle tracks in chamber
— Indep of multiple scattering
— Indep of magnetic field
— Distribute tracks throughout chamber

* Criteria
— Laser beams should fill the TPC volume uniformly

— Electron density must be higher than track ionization

— Position accuracy and stability better than 200um
azimuth, 700um axial

— Clock synchronization better than 5ns
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« UV laser excites two photon
lonization in organic
contaminants

« Use frequency quadrupled
Nd:YAG laser

— Beam diameter = 30mm

— Wavelength = 266nm

— Energy density 1-20uJ/mm?
— Pulse length 3ns

« Optical splitting with steering
mirrors provides ~500 beams

distributed throughout the
volume

* Mirror = glass rod w/ 45° cut,
polished & coated w/ dielectric

 Predefined event fraction
dedicated to laser calibration

events
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LASER BEAMS PATTERN
each mirror bundle station
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Fig. 1. Conceptual design of the laser system.
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Qﬁegree of Variation.

« P10 gas at 1atm
* Variation due to:
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Barometric
pressure

Cathode voltage
Temperature
Clock freq
Methane

concentration
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Fig. 8. Laser drift velocity measurement over one month during year 2000,



MNewport Corporaklon Dppixiiog Ne
Q%b Cerparsin Hasdguerbar Spscirs- Py Lysarn Dblasn QARTHY

L1 Dmsw Asprow, Treins, D8 S0000 LEIS Terme [l w Sywris, Mounssds vies, DA Sdl4]
Tal (B0 2338440 Tal BO0-SPL-LASER {BO0-775-5271)
ME“I'ﬂﬂl"t Fafaral 100 30043175 Fax [E50] 5841504
Abipail Sacldey { ol
hlichigam Sisto Tinivemsity
Maticnal Supercomducstng Crclotron Lak
W20 KECL
1 Cyclomom

East Lansing, M 48824

Telephone: =1 (517 3555471 Fat =1 [517) 3535957 F-reaed Peckleyi@nec] ool alu
Craamben Duic mrizrr Habrarcn Crrta Pi=m lor Prmmi Tame FOm Sk By
H-Detuber- 2008 Request For Qucle ) Dhips Bat 1 Crigin FRA Feat Was
ITEM| QTY DESCRIPTION APPROX. SHIP DATE EACH TOTAL
1 1 | LAB13010 £39,000.00 £39,000.00

Coppact METAG lasar. 430 mT at 106 zoowdth 7
(Gaussiam fit heam Womined repetition rate = 10 e
Laswr bead allews imsgration of ke=monic geserior,
dichrmics, and imecion seadsr Ino 0oe COmp2CT wxii
Mechanical 2=d elecmice] components ame meararsesd
o be See Som deficts for 2 vears, and fach lanmps,
crysials and optcs are gueaszniesd o be S Som
dedects for H0 daya

HEID 18, 76500 £5,765.00
High afficsory, ezgls fmoed, temperetaw stabilizad,
be=momic geearaior with SEG Type I EDWP coystel
amd FHG EDF coysials

3 1 THS-266 $4,200.00 £4,200.00
Fair of monzted 284 mm dickrodc beam splitiees
4 1 ED-§ ESTED E5TEOG
BD-5 - Watar-cooled e dumyp for =sar=al o in
Croaniz-Fay pulsed W41 AG bsers.

ra
[

Subtotal 55354300
Diac:ount -56.4213.16

March 1 Q' il




Qﬁesign,

March 11, 2009

Abigail Bick

Photo Diode
3 each End \
Reflector
Priﬁm\
Pﬁsm\
Intermediate _\
Splitter \

Prism

Splitter

Prism
Main Splitter\
Remotel _\

Adjuated
Mirror

Prism
Int,ermediat.a——‘s

Beam

Position Prism;,i’/

Monitor Priam_/;/
Intermediate

Pl P U NSO N
A% -
Splitter
P Pri:m/ﬁ

Prism

Reflector

-

|

FL

[l fotuses
H]

TPC End Wheel
East

/ - Outer Fleld Cage

Membrane

P R A S
'é:. S [V RS w— ;L. -.-.;1._..... =
'..H----.--.l---..-l-_.._-_}I.----- ...... - L | S
= e
11t S SR R A N | S

...... [ U

e Tty e ",

Intermediate /’r_r ) L
Splitter  gpee ﬁ_
Mirror
Prisam T IIE
Prism L .

-
O O LT
e | L

ZE 3E 4E 5E GE il
Mlrrer Fuadle

— Bialien

Remotely
-—'""'#Adj usted

Mirror

———— Alignment
Ball

EAST
LASER

‘--"""J—F’ Optical

Bench

1
IE%@ a:m\

|__ Mirror B

undle Raft

6 HRafts per Section
6 Bundles per Raft
7 Mirrors per Bundle

Fig. 2. Optical scheme for one-half TPC.



