% Ultrafast Barium Fluoride Crystals [}
* for Future HEP Experiments (1)

With sub-ns decay time/FWHM pulse width and excellent radiation hardness BaF, is an
ultrafast inorganic scintillator for future HEP calorimeters at the energy and intensity frontiers

MuZ2e-I|
Detector

protons solenoid

Yttrium doping is found effective in
suppressing the slow scintillation

component with 600 ns decay time

in BaF,. Y:BaF, is also attractive for

an ultrafast front imager for the FEL
based GHz hard x-ray imaging.

e ;;_"_.,,.-r
-

Production
solenoid

solenoid

Y:BaF, Cal

W (2.5 mm)
LYSO (1.5 mm)

/ Quartz capillary N
Monitoring fiber \:\
!

NN N
'\\\_\ '\_\\
M NG TN
NN ™
\\:\ N0
/ : \\ ::\E
Pty Ny
N N

; N N Fast

\\‘ ,//;{Z’ \\: A Electronics
. - .
Optical-Based =
p Photo
Optical waveguides X-ray photons Detectors

Rad Hard Cal

to remote photosensors
Y:BaF, Screen

Feb 27, 2018 Presented by Ren-Yuan Zhu in the 1st CERN EP R&D Working Group 3 Meeting 1



% Ultrafast Barium Fluoride Crystals [{#

on EXPERIMENTAL
for Future HEP Experiments (Il) ~ E8E
70 ;
BaF $10:10 mm cyllnder(sn BGRIFU) _BGRI BaF 1703 10 10 5 ] L : ]
[ Na-b3, coindidence trigger 1400 i A it ] | Experiment 324 |
60 -—Bhotek MCR-PMT240. HV=-4800V i 1 100 - : —~ _
Tekfronix MEO72304DX [ PMT:R2059, Grease, Tyvek wrapped ]
- 1200 I ]
50f % I ‘é‘f, = E
= 1000 < | ]
s | o | SIS S WU S WOE O % 5 SO
£ 40 a | & nr
~ = 800 = - ] 1
g .1 | \ 3 &
= 30 z.=022+005hs ..5 L e
= \k f,=059+0.05hs 9 - 3’ wal A ]
20 EWHML092+1007 ns| S wal B
. - N A ﬁ
10: 200 g i
L I =25 5
0-.:-.‘#“'-'-:' [ 2 7L O LYSO Plates 10x10x3 mnj®
PP By — 0 1 1 1 | |
-2 -1 0 0 1000 ) 2000 3000 4000 | E] B an Piafes 25 %25x5 mm- J&
Time (ns) Time (ns) I -l
o £\ PWQ. Plates; 25x25x5:mm
LYSO:Ce,Ca Zn0:Ga BaF.:Y YAP:Yb LUAG:Ce LaBr3:Ce P
14 15
Density (g/cm?) 7.4 5.67 4.89 5.35 6.76 5.29 Protor110FIuence (plem?) a0
Melting Points (°C) 2050 1975 1280 1870 2060 783
Xo (cm) 1.14 251 2.03 2.77 145 1.88 F Exp arimanti7332
Rwm (cm) 2.07 2.28 3.1 24 2.15 2.85 100 fremeny .
M (cm) 20.9 222 307 224 206 30.4 N | 9
R £3 :
Zett 64.8 21.7 51.6 31.9 60.3 45.6 = H
dE/dX (MeV/cm) 9.55 8.42 6.52 8.05 9.22 6.9 _E— Sl
= o D
. 300 e) 10 x 10 % 5 mm? . LYSO without Pb
Apeak * (NM) 420 380 290 350 520 360 = © LYSO with Pb
o H
= L ... .. lc [ I “”’ . ,,[Bal: without.Pb.
Refractive Index” 1.82 21 15 1.96 1.84 1.9 el S - Dakw
; @ [] BaF, with Pb
1.7 35 = :
Normalized Light Yield®® 100 6.6° 0.19° - 153 g 15x15x5mme . o PWO without Pb
48 48 5 pl...d% A PWO with Pb
Total Light Yield (ph/MeV) 30,000 2,000° 2,000 57¢ 25,0001 46,000 =z A
Decay Time® (ns) 40 1 000 15 820 20 : 4
ecay Time® (ns < . L
g 06 50 ) [ A
Light Yield in 1% ns (photons/MeV) 740 610° 1200 28° 240 2,200 P
40 keV Att. Length (1/e, mm) 0.185 0.407 0.106 0.314 0.251 0.131 Fast Neutron (En>1 MeV) Fluence (cm'z)

Feb 27, 2018 Presented by Ren-Yuan Zhu in the 1st CERN EP R&D Working Group 3 Meeting 2



	Slide Number 1
	Slide Number 2

