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Fig. 1. Energy profile of the Gaussian laser beam.
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Fig. 2. Diagram of laser beam track in gas detector.
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accuracy of drift velocity.
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Fig. 4. Diagram of performance test detector module with laser system.
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Fig. 5. Calibration curves of multiple channel energy (a) and energy spectra of *Fe/laser (266 nm) sources (b).

i PFe (5.9 keV) B IR F1— & B 3O
PR R4 71 25 20 B, FH 280 158> Fe fig
TE AL AEIE N E 5(b) FioR, Rk B R A2l
Fe USRI Hb iR IR 4 RElE, &bty ot
AERE. X BHERAERN 5.9 keV FETAESACN Ar/CO,
(70/30) HPIEHIHL T N, 2978 210; BOGXF R 1 J5
VI FE N, 2920 720. HAERTRRETE 4> R g g it
AR RN 25 29 R 2855; WOGREIG 815 2 191 £3
2y 2818, " EERELARY) G L R RS T
YRR, AT AR E S50 i 22 1R e 1 5

SEI R OGS UK A 266 nm, HHSRR N
10 Hz, PfikohfERN 15 mJ, H g i
fii. &6 RS RG], WO BOLE SIS
SNGERY . s 150 HE. 250K
BT ATAS GRS A B, 2RSS
JE O ABHE S BT N YAGEOE 282 AT %
G AR SZ R SRR TR 1064 nm 0K,

...................

JE IR IE . AR DRSS 153 266 nm B
WOG, SR 9 R RO 5E 4 P iw
P; MR €88, B ER AR 532 nmil /LR UE .
FEHA T O R HAR K. 5552 AR
FH b B2 B = RE 4 BRI 7 B 1 5 WF 6 4 A 2% F
o FAFCHT B RO A, WY 25 10 mV/£C, SIERT
8] 600 ns, FEHMA 85 5. F AR A
ORTEC 572A, BJERTE 0.5 ps. 155 /5 £ 1E
M4 ORTEC ASPES927 R4E.

5 SEIE L 49

5.1 SOt SRR
BSOS TR 2 O ST AL

30 min, TGO BT, OGRS R A

ST LI, TR 10, 5, 2, 1 Ha.

O RE R — AN TR 015 mJ ABE,

25y

il AT
. Byl N
b et
R R P H ot
15530 EZ.G

K6 ot REI K 52 56 2 58 Sy 1B AR B A

Fig. 6. Experiment photo and diagram of performance test with laser device.
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Fig. 8. Signal of laser: (a) Variation of laser signals with plot area; (b) typical signal of laser beam.
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Fig. 9. Installation photos of laser dimming system and diagram of dimming: (a) Dimming system; (b) image in 45° collimator

when s4 is adjusted rough; (c) image in 45° collimator when s4 is adjusted fine).
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Abstract

In the study of the gas detectors, it is an important calibration method to use the ultraviolet (UV) laser
with two-photon ionization mechanism for producing ionized signal. In the last decades, micro pattern gas
detector, especially gaseous electron multiplier and micromesh gaseous detector, has been widely used in high
energy experiments. These kinds of gaseous detectors have the advantages of higher ion backflow suppression
ability, smaller E x B effect and good radiation resistance under the relatively higher count rate environment.
To obtain a higher spatial resolution with a UV laser calibration system in gaseous electron multiplier detector,
two critical technical issues remain to be resolved: the measurability of the laser signal and the accuracy of the
laser beam position. In this paper, the studies in simulation and experiment are conducted to discuss these two
critical questions. In the simulation section, the simulation results provide an estimation of signal in the gaseous
electron multiplier detector with UV laser of 266 nm wavelength in the mixture working gases of Ar/CO,
(70/30), and give an evaluation of the laser pointing accuracy and the possible relative error of the electron drift
velocity. In the experiment section, a UV laser calibration prototype is designed and developed. A pulsed laser
of 266 nm wavelength is used as a signal source, which has a Gaussian-like cross section with a frequency of 10
Hz. The experimental results indicate that the signal of the UV laser in a triple gaseous electron multiplier
detector reaches 400 mV for a readout strip width of 6 mm, a gain of detector of 5000, and a gain of amplifier of
10 mV/fC. For the calibration laser, the angle accuracy is discussed and tested. The angle uncertainty of the
laser can be kept under 5', and the accuracy of the drift velocity can reach 6.4 x 10~* with a shift of 0.33 mm in
the z direction when the laser beam transmits a distance of 400 mm in the gas chamber. All of these results
show that the laser beam specific parameters are the main reference for designing the prototype detector.

According to the optimal parameters, a gaseous prototype detector will be tested in the next study.
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