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TOM TAT

Nghién ctiu cdu tric hat nhén bdng thuc nghiém la mot trong nhitng huéng nghién

cttu mdi cia Viét Nam hién nay. Voi hé do cong bién do cdc xung trung phung (SACP)

da duoc ldp ddt tai kénh ngang s6 3 cia lo phdn tng hat nhdn Pa Lat, bai bdo trinh

bay phuong phdp do dac, xi li két qud thuc nghiém va tinh todn cuong do chuyén doi

gamma noéi ting ctia hat nhan t nang luong lién két v6i notron (Bn).

Ti khoa: cdu triic hat nhén; hé cong bién do cdc xung trung phung (SACP).

1. M& dau

Phat thdo dau tién ctia phuong phap
SACP dugc Hoogenboom A.M. dua ra vao
nam 1958 [1,2] biang viéc st dung céc
detector nhdp nhay. Céc thiét bi phan
tich bién do vao thoi diém dé 1a cac may
phan tich bién d6 256 kénh. Pén nim
1981, tai Vién Lién hgp nghién cdu hat
nhan Dubna da dua ra vdn dé ghi nhéan,
luu trit va xt 1i s6 trén may tinh cac
thong tin thu duge tir hé do cong bién d6
cac xung trung phung. Phuong phap nay
khac hin nhitng nguyén tdc ban dau do
Hoogenboom A.M. dua ra [3, 5]. Va cho
t6i nam 2003, chi duy nhat Vién Lién
hgp nghién cdu hat nhan Dubna st dung
dugc phuong phap nay trong nghién cdu

cau trac hat nhan. Sau nam 2003 c¢6 thém

&
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mot hé do cung phuong phap SACP dugc
thiét 1ap tai cong hoa Séc. Sau d6 mot s6
nudc khac nhu Hungari, Bungari, Ai Cap,
Triéu Tién, Mong C6 va Trung Quéc ciing
da cl cac can bo nghién ciu t6i Dubna dé
tim hiéu cach trién khai phuong phap
nghién ctu nay [5].

V6i phuong phap SACP, phan ra
gamma ndi tang va mat do mdc cha hat
nhan dugc ghi nhian bing phdn dng (n,
2y) va (n, 3y) [3, 4, 5]. Tai Viét Nam,
cdc nghién cdu thuc nghiém nay dugc
ti€n hanh trén 10 phdn dng hat nhan
ba Lat, cong suat 500 kW, hé do SACP
dugc 14p dit trén kénh notron s6 3. Tu
niam 2005, kénh s6 3 dugc st dung cho
muc dich nghién cdu s6 liéu va c4u tric

hat nhan thong qua phén dng (n, y), (n,
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2y) va dinh huéng nghién cifu phan dng
(n, 3y) [4, 5].

Cudng do chuyén doi néi tang I, lién
quan gitta mic ban dau i va mdc cudi f
qua trang thai trung gian g dugc tinh
theo cong thdac [4, 5, 6]:

r, E, Iy E.—E,
rT,

(D

|, E,E. =

4

voi I'ig va I'ye 1a d0 rong phéng xa riéng

phan cla cdc chuyén doi ¥ cta trang thai

dau va cudi. ['; va 'y 1a do rong phéng xa
toan phan ctéa trang thai dau va trang
thai cudi. E,, (EC-E,) la ning lugng
chuyén doi so cdp, va niang lugng chuyén
doi thi cap.
2. Hé SACP tai Vién Nghién cuu
hat nhan Da Lat

Hé SACP tai Vién Nghién ciu hat
nhan Pa Lat c6 so d6 dugc trinh bay &
hinh 1.
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Hinh 1: So dé khoi hé SACP tai Vién nghién ciu hat nhan Da Lat

Khodng cach tif nguon phéng xa dén
mbdi dau do (Det) 1a 5ecm. Ngudn dugc
dugc dat sao cho cac bic xa gamma phat
ra di dén hai dau do 1a déi xing nhau.

Tin hiéu thoi gian T & 16i ra ti céc
dau do dugc ciac khdi khuéch dai nhanh
(FFT) khuéch dai va tao dang can thiét,
sau d6 tin hiéu di t6i cac khoi gat ngudng
nhanh (CFD). Gat ngudng nhanh CFD
duge st dung dé loai tri nhiéu va anh
hudng cia cdc bic xa Y mém. Xung ra ti
cac khoi gat ngudng nhanh di t6i 161 vao
cua khoi trung phung nhanh (Fast Coin).
Khoi trung phung nhanh c¢6 do rong cia
s6 thoi gian t6i thiéu 1a 10ns (ctia s6 thoi
gian khong thé nhé hon do phan gidi vé
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mit thoi gian ctia dau do) va xdc dinh
diéu kién trung phung theo mit ting clia
xung. Xung 18i ra ciia khoi trung phung sé
la xung duong va xung nay dugc st dung
dé mé cong (Gate) clia hai ADC. Nhu vay,
khi phan ra gamma noi tang dugc ghi béi
cd hai dau do thi s& c6 mot xung duong &
16i ra ciia khoi trung phung nhanh cho
phép hai ADC dugc bién dai.

Tin hiéu nang lugng E tir 16i ra cha
hai dau do dugc ciac khoi khuéch dai phé
(Amp) khuéch dai va tao dang xung can
thiét dé cho hai ADC bién d6i. Tin hiéu 6
16i ra cac khuéch dai phé tré hon so véi
tin hiéu 16i vao mot khoang thoi gian tuy
theo thoi gian hinh thanh xung cta bd
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khuéch dai (c§ 4S), trong khi dé tin hiéu
¢ 16i ra ctia khoi trung phung nhanh tré
hon so v6i tin hiéu & 16i ra T cha dau do
chi ¢& vai ns. Nhu vay dé c6 su dong bo
gitia hai tin hiéu nay, thi tin hiéu & 16i ra
cua khéi trung phung nhanh phai dugc
lam tré di mot khodng tuy theo thoi gian
hinh thanh xung ctia bdo khuéch dai phé.
ADC dugc néi v6i Card thu nhan dir liéu
(MPA) dé truyén dit liéu vao may tinh.

3. Thuat toan tao va x li phd

Tién hanh thu nhan céc gia tri cha phd
gamma dua trén hé SACP. Bang phuong
phap ghi do va luu tich lily s6 liéu véi thoi
gian do kéo dai, thu nhan s6 liéu duéi dang
ghi code - gia tri bién d cia ting xung caa
biic xa gamma. Thuat toan tao phd va xi Ii

nhu & hinh 2. Viéc tao phd tir két qua caa
hai kénh ghi do khac nhau trén su kién
trung phung dugc thuc hién bing viéc cong
don cac file dir lidu luu duge, tao duge phd
don kénh, sau d6 tién hanh chuidn ning
luong dua trén cidc midc nang lugng phat
gamma v6i hiéu suat phat cao (dua vao sd
lieu cha thu viéen IAEA). Tiép tuc tao pho
tong bang cach dua vao s6 lan xuat hién
gia tri téng Ei+ Ey (BE; 14 code bién do tur
ADCI1, E; 1a code bién do tir ADC2). Trong
phd tdng ciing xuat hién nhiing dinh lién
quan dén qu4 trinh huy cip, cdc dinh thoat.
Do rong cia cac dinh trong phd téng phu
thudc béi chat lugng cia detector va su can
bing clia hé s¢ bién ddi nang lugng bi hap
thu ctia lugng tit Y thanh chi s6 kénh.

Sé lieu nang lwong
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Hinh 2: So do thudt todn chuong trinh xit li két qud thuc nghiém
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Tao phd noi tAng bac hai: diéu kién
dé xay ra noi tidng bac hai 1 trong thoi
gian trung phung dugc xac lap, c¢6 hai
muc chuyén doi xdy ra. Cac chuyén doi y
ndi tdng cé cung ning luong téng cong
EC = E; + E; khi bi hdp thu hoan toan
bé6i hai detector sé duge ghi vao modt dinh
clia phd noi tAng bac hai. Tir cac s6 liéu vé
bién d® ma tdng cla ching roi vao phan
phé SACP tuong Gng v6i dinh quan sat
dugce, xay dung nén hai phd ciia hai dau do.
Phan phd SACP la tdng cla cac su kién
thuc cong v6i phong. Phong & day duogc loai
trir nho phan bd sung tich luy ti bién do
cac xung trung phiing ma tdng cha ching

roi vao hai bén dinh trong phé téng.

Nhu vay trong phd tao nén tir cac gia
tri code ma tdng code ctia hai duong tin
hiéu bing Ec vé nguyén tic chi chia céc
dinh hip thu toan phan va khong chia

Hinh 3
Phé don kénh ciia Ti do

trén hai detector.

“
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phan bd lién tuc (do qud trinh tan xa
Compton gay nén). Tt mot dinh ctia phd
SACP ching ta sé tao ra dugc hai phé
mot detector sau khi hiéu chinh hiéu suat
ghi, ghép hai phé lai ta thu dugc phé noi
tang bac hai. Trong phd néi tang bac hai
c6 chia cdc thong tin thu dugc bing
phuong phap céong bién d6 cdc xung trung
phung nhu: dién tich dinh (ti 1& v6i cuong
dd chuyén doi néi tang), vi tri cia dinh
(n&ng lugng chuyén doi), so d6 mdec...

4. K&t qua do thuc nghiém véi “Ti(n,
2y) *Ti

Tién hanh thi nghiém trén kénh
ngang s6 3 cua Lo phan tng hat nhan Da
Lat. Do dac nhiing chuyén doi gamma noi
tang c6 nang lugng du6i nang lugng lién
két B, clia notréon véi hat nhan. Do 140

gid v6i bia **Ti trén chim notron nhiét,

thu duge mot s6 két qua nhu sau:
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V61 notrén nhiét tai lo phdn tng hat nhdn Da Lat.

Ex (keV) E2 (keV) i, (%) Ai,,, (%) EL, keV

Ei1+E»>=8142keV, Ei=0keV

1381.74 6760.26 24.8423 0.2580 6760.26

1585.87 6556.08 2.2775 0.0907 6556.08

E1+E>=7801keV, Ef=341keV

1039.05 6761.00 3.0514 0.1418 1381.00
1381.56 6418.28 29.5231 0.2610 6760.44
1586.36 6213.76 0.7575 0.0712 6555.64

E1+E2=6249keV, E=1893keV

1381.75 4886.26 4.4704 0.1612 6760.25
2404.61 3842.00 0.0791 0.0225 4300.00
251581 3732.26 0.3566 0.0377 4409.74
2770.95 3476.41 0.0834 0.0262 4665.59
3025.54 3222.23 0.4764 0.0523 5116.46

E1+E2=3259keV, E=4883keV

1380.84 1877.09 1.2978 0.0846 6761.16
1496.97 1761.04 2.7971 0.0901 6380.96
1585.08 1672.69 0.3401 0.0481 6556.92

E1+E>=3173keV, Ef=4967keV

341.54 2830.91 0.0304 0.0134 7800.46
509.24 2662.44 0.0542 0.0183 7632.76
1123.00 2048.70 0.0371 0.0456 7019.00
1380.40 1791.63 2.3328 0.0834 6761.60

E1+E2=2095keV, E=6047keV

509.46 1584.53 0.8001 0.0645 7632.54

712.86 1381.26 1.0131 0.1034 6760.74

E1+E>=1890keV, Ei=6252keV

340.26 1549.60 0.1302 0.0341 7801.74
509.59 1380.41 7.5455 0.1758 7632.41
907.20 982.53 0.0748 0.0341 7159.47

E1+E>=1720keV, Ei=6422keV

339.72 1380.28 5.4311 0.1801 7802.28
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510.12 1209.81 2.1783 0.2184 7631.88

E1+E>=847keV, E=7295keV

336.60 509.41 2.1850 0.1095 7632.59

Ghi chi: E; va E, la nang luong clia cdc gamma chuyén doi néi tdng so cdp va thi cp
(KeV); Ep, la nang lugng mic trung gian (KeV); Ey la nang lugng mic cudi (keV); iy va Aiy

la cuong dé chuyén doi va sai s6 ciia cuong do chuyén doi (%).

5. Nhan xét va két luan lidu, dic biét 1a cac vat liéu duge st dung

Trong qud trinh lam thyc nghiem  trong thiét k& 1o phan tng hat nhan.

ching t6i nhan thiy c6 su déng gop dang Vé6i thoi gian thuc nghiém chua dai
ké chia phong gamma tir 10 phdn tng khi (140 gid) trén bia **Ti chung toi da thu dugc
do don, nhung néu do bang ki thuat trung  céc chuyén doi ndi tdng trén dii nang
phung thi khd ning loai bé phong nay  lugng tir 0.5MeV dén ~8MeV (Bn), va két
kha cao. qua cho thay kha phu hgp véi két qua ma
IAEA cong bd [7] bang nhiéu phan Ung hat

nhan khéc nhau trén bia **Ti.

Két qua nghién ctu cho thay, phuong
phap nay hoan toan c6 thé nghién ciu
cdu tric hat nhan bang thuc nghiém véi Phuong phdp SACP ciing thé hién
nhitng déng vi c6 thoi gian ban rd ngdn  kha hiéu qua khi nghién cu cau tric hat
(ching t6i dang tién hanh thi nghiém v6i  nhan véi bia miu c6 d0 giau khong dat
phan rd gamma tdc thoi). Pay sé la dén 100%. Diéu nay c6é dugc la nho thuat
huéng nghién ctdu tich cuc tai Viet Nam  toan tao phd téng va phd vi phan da tach
trén linh vuc cdu tric hat nhan, tb d6  dugc cdc dong vi c6 1dn trong mau cin
biét dugc cac tinh chat hat nhan cta vat  phéan tich.
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ABSTRACT

Today, the study of nuclear structure by experiment is one of the new researches in
Vietnam. The Summation of Amplitudes of Coinciding Pulses (SACP) system has been
installed in the horizontal 3™ channel of Dalat nuclear reactor. This article presents
current methods to measure and procedure experiment results as well as to calculate how
gamma cascades intensity energy arrangement (Bn).

Keyword: nuclear structure; The Summation of Amplitudes of
Coinciding Pulses (SACP)
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