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T6m tét: Trong bao céo nay, ching tdi tién hanh xay dung hé¢ MCA (Multi Channel Analyzer)
str dung Flash-ADC 250MHz-8bits dung cho hé do gamma HPGe (High Pure Germanium) c6
tai b6 mon Vat ly Hat nhan - Truong Pai hoc Khoa hoc Tu nhién - TP.HCM. Tin hiéu tur
detector HPGe duoc khuéch dai va dua vao thiét bi Flash-ADC dé Chuyén tin hiéu tuong tu
(analog) thanh tin hiéu sé (digital). Tin hiéu sb s& duoc truyén vao may tinh théng qua thiét bi
Logic Trigger Interface. Lap trinh nhing FPGA (Field — Programmable Gate Array) duoc st
dung trong viéc xu ly trigger va giao tiép v6i may tinh. Vi thiét bi Flash-ADC, ta biét thong
tin vé dang xung ra caa detector. Tir dir liéu nay, ta xac dinh niang luong cua gamma théng
qua tinh dién tich dang xung va tir d6 ta thu duoc phd niang lugng gamma. Hé Flash-ADC
250MHz-8bits va Logic Trigger Interface, va lap trinh nhung FPGA duoc phét trién voi sy
hop tac gitra Dai hoc Osaka (Nhat Ban) va B6 mon Vat ly hat nhan - Truong Pai hoc Khoa
hoc Tu nhién - TP.HCM.

T khéa: Flash-ADC, hé do gamma HPGe.

1. GIOI THIEU:

Trong béo c4o nay, chdng tdi tién hanh xay dung hé¢ MCA (Multi Channel Analyzer) str
dung Flash-ADC 250MHz-8bits dung cho hé¢ do gamma HPGe (High Pure Germanium) [1]
c6 tai b6 mén Vat ly Hat nhan - Truong Pai hoc Khoa hoc Tu nhién - TP.HCM. Hé MCA
(Flash-ADC 250MHz-8bit) [2] va lap trinh nhing FPGA dung cho hé do HPGe véi ngudng
lam viéc 1000mV, dang duoc phat trién véi su hop tac gitta Pai hoc Osaka (Nhat Ban) va Bo
mon Vat ly hat nhan - Truong Pai hoc Khoa hoc Ty nhién - TP.HCM. Hé MCA nay cho phép
ching ta do duoc dang xung tir dau do HPGe. Tur d6, ta tinh nang lrong cua gamma thong
qua viéc tinh dién tich cua xung.

Trong bao cdo ndy, dé danh gia hoat dong cua hé MCA nay ching t6i st dung ngudn
phong xa Cs-137 chuan voi ning lwong gamma 13 661keV.

2. THUC NGHIEM :

Trong thi nghiém nay ching t6i st dung dau do HPGe ky hiéu GC2018 cua hing
Camberra [1] 1a loai detector ban din Germanium siéu tinh khiét, tap chat loai p kiéu dong
truc, str dung ngudn nudi cao thé véi dién ap cao (duong) khoang 2-5kV.

Tin hiéu tir detector HPGe duoc khuéch dai va dua vao thiét bi Flash-ADC [2] dé
chuyén tin hiéu tuong ty (analog) thanh tin hiéu sé (digital). Tin hiéu sé s& duoc truyén vao
may tinh théng qua thiét bi Logic Trigger Interface. Lap trinh nhing FPGA (Field —
Programmable Gate Array) dugc st dung trong viéc xir ly trigger va giao tiép vai may tinh.

Nguodn Cs-137 duoc dat tai vi tri dbi dién phia trén voi khoang cach 25cm so véi mat
dau do nhu hinh 2 minh hoa:
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Hinh 2. Cach dit ngudn Cs-137

3. KET QUA THUC NGHIEM VA BAN LUAN:
3.1 Dang xung ghi nhan dugc tir MCA (FlashADC — FPGA):

Truéc tién, chdng tién hanh khao sat dang xung tir dau do HPGe duoc do bing
Oscilloscope va hé MCA (FlashADC-FPGA). Hé MCA cho phép ghi nhan 256 lan ldy mau
(256 bin). Thoi gian lay mau hoan toan co thé thay doi dugc. Trong thi nghiém nay, ching
t6i cai dat thoi gian 1dy mau 12 80 ns (1bin = 80 ns). Dang xung do duoc tir Oscilloscope (hinh
3a) va tir hé MCA (hinh 3b) cho két qua twong duong nhau. Hinh 4 13 két qua ghi nhan duogc
ctia hé MCA cho mét sb xung tir dau dd HPGe khi c6 nguén Cs-137.
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Hinh 4: Két qua ghi nhan duoc cia hé MCA
cho mét sé xung tir ddu do HPGe khi ¢6 ngudn
Cs-137.



3.2 Sy phu thudc ctia @6 phan giai nang lrgng theo dién tich xung:

Dé biéu dién phd nang luong cua Cs-137, chling tdi dua vao viéc tinh dién tich cua
xung tir hé MCA. Cu thé la ching t6i khao sét sy phu thudc cua d6 phan giai nang lwong theo
ting vung dién tich xung cho dinh ning luong 661 keV. O d6, dd phan giai ning luong,
R(%), dugc tinh theo céng thac (1):

R(%) =2.35x —Z %100 (1)
mean

Véic ;Do léch chuan tir viéc Gaussian fitting.
mean: Vi tri dinh caa Gaussian fitting
Vung dién tich khao séat duoc tinh tir dinh xung, sao do tinh téng sang hai bién. Ching
t6i khao sat tir viing 20 bin dén 160 bin. Hinh 5 trinh bay sy phu thugc do phan giai theo dién
tich vang. Tir dién tich 100 bin, d6 phan giai niang luong khdng thay ddi véi do phan giai
nang luong 13 0.6% (FWHM). Véi két qua nay, ta co thé biéu dién phd ning leong caa hé do
HPGe vai dién tich cta xung tir 100 bin.

Hinh 5. Su phu thuoc d6 phéan giai

nang lugng theo dién tich vung.
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Dién tich vung = Z(ADCchannel)

bin

Bé phin gidi ndng lvong (94)
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3.3 Phé ning lwong caa Cs-137:

Véi két qua khao sat tir hinh 6 1a két qua cua phd Cs-137 duogc biéu dién dudi dang dién tich
Xung.

Hinh 6. Phd ning luong gamma caa
nguon Cs-137
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4. KET LUAN:

Chung t6i d3 tién hanh xay dung hé MCA (Multi Channel Analyzer) sir dung Flash-
ADC 250MHz-8bits dung cho hé do gamma HPGe (High Pure Germanium) c6 tai bd mon



Vit ly Hat nhan - Truong Dai h9c Khoa hoc Tu nhién - TP.HCM. Tin hiéu xung tir qéu do
duoc ghi boi Flash-ADC cho ket qua twong duong véi Oscillopscope. Viéc tinh pho nang
lwgng cua gamma co thé dya vao dién tich xung ghi nhan dugc.

DEVELOPMENT OF GAMMA-RAY MEASUREMENT SYSTEM WITH
250MHZ-8BITS FLASH ADC

LE THANH NHIEM®, VO HONG HAI® and BUI HAI AU®

@Faculty of Science — Can Tho University — Can Tho City
Email. lethanhnhiem@gmail.com
@ Department of Nuclear Physics, Faculty of Physics - University of Science, National
University — HCMC

Abstract: In this report, we established MCA (Multi Channel Analyzer) system using
250MHz-8bits Flash-ADC (Flash Analog Digital Converter) for HPGe gamma-ray detector
(High Pure Germanium). It is equipped at the Department of Nuclear Physics - University of
Natural Sciences — HCM City. An analog signal from the HPGe detector is amplified and fed
into Flash-ADC. Digital data from Flash-ADC is transmitted into a computer with Logic
Trigger Interface module via RS-232 port. FPGA programming is used for logic trigger and in
communication with the computer. We analyze the pulse shape with this MCA system and we
can determine the energy of gamma-ray through the integration of pulse. The data acquisition
system is developed in collaboration with the Osaka University (Japan) and Department of
Nuclear Physics - University of Science - HCMC.

Keywords: Flash-ADC, HPGe gamma measurement system.

TAI LIEU THAM KHAO

[1]. Camberra Industries, Inc., Genie 2000 version 3.0 — Customization Tools Manual, Canberra Industries, Inc.,
USA (2004)

[2]. 250MHz-8bits Flash-ADC va Trigger Interface, chuong trinh hop tac gitra Pai hoc Osaka, Nhat Ban va DH.
Khoa Hoc Ty Nhién-TpHCM, 2009.

Lién hé

Ho va tén: LE THANH NHIEM

bia chi lién hé: B mén Vat ly hat nhan, Truong Pai hoc Khoa hoc ty nhién —
TPHCM (S6 227, duong Nguyén Vian Ctr, Quan 5, TP HCM)

S4 dién thoai: 0936977499

Email: lethanhnhiem@gmail.com



