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HUONG DAN SU DUNG

HE PHO KE GAMMA PHONG THAP
HPGe COAXIAL GEM20P4-70 ([ORTEC)

I. CHUAN BI HE PO

Céu truc ciia hé phd ké gamma phong thap sir dung dau do ban din gecmani
siéu tinh khiét HPGe loai dong truc (coaxial), model GEM20P4-70 ddt tai Trung tam
Vit ly hat nhan bao gom céc bd phéan chinh sau:

1. Diu ban dan siéu tinh khiét HPGe CoxiaL, model GEM20P4-70, Tién khuéch
dai va Dewar chura nito 16ng 30 lit (ORTEC, M¥);
2. Khdi cao cao ap, model HV 659 (ORTEC);
3. Khoi khuéch dai tuyén tinh, model 572A (ORTEC);
4. ADC-MCA (b bién dbi twong ty s6 va phan tich bién do nhiéu kénh),
model 926-M32-USB;
5. May phat xung chuan, model 1407 (CANBERRA, M¥);
6. Ngudn nudi thap ap (D6 NIM), model 2100 (CANBERRA);
7. May tinh PC;
8. Budng chi phong thap, model A340 ( KOLGA, M¥).

Hé phd ké duoc ghép ndi v6i may tinh thong qua cong USB, viéc ghi nhan va
xtr ly phdé gamma dugc thuc hién bang cac phan mém chuyén dung MEASTRO-32.
H¢ pho ké gamma phong thap c6 thé ghi nhan cac tia gamma c6 nang lugng tir khoang
40 keV t6i 3000 keV voi do phan giai ning luong cao (1.9 keV ¢ 1332 keV cua “Co).

Trwéc khi sit dung hé do cin thie hién cac cong viée sau:

1. Kiém tra diéu kién 1am viéc ctia phong do bao gom: dam bao hé théng dién
ludi 220 V, 6n ap LIOA hoat dong binh thuong, du diéu kién vé d6 am, nhiét
do, diéu kién vé sinh sach sé.....

2. Db nito 10ng day Dewar, thoi gian chd du lanh it nhat 10 gio.

3. Kiém tra cac khdi dién tir chire nang, may tinh; Thyc hién viéc ndi cap cao ap,
cap tin hiéu, cap thap ap, cap tu dong shutdown, ...



4. Kiém tra cac bo phan diéu khién cta khdi cap dién ha ap (D6 NIM) va khdi
cap dién cao ap (Khoi HV Power Supply 659 trén Do NIM) déu dugc dua vé
trang thai tit. Didu nay c6 nghia 1a: cong tic tit- md dién ctia D6 NIM & vj tri
“OFF”; Cong tic tit - md cao ap trén khdi cao ap 659 phai ¢ vi tri “OFE”, chi
s0 trén hé-li-pdt ctia khdi nay phai o vi tri “00”; Day ngudn xoay chiéu cua
Do NIM da duoc rut ra khoéi ludi dién.

5. Kiém tra cac cap cap dién (ha ap tir Khuéch dai phd ké 572A dén Tién khuéch
dai ciia ddu do GEM20P4-70, cao ap tir 16i ra ciia khdi cao ap 659 dén 16i vao
cao ap o Tién khuéch dai, tin hiéu HV Inhibit tir khdi cao ap dén 16i vao twong
mg ¢ Tién khuéch dai duoc ndi day da va chinh xéc.

6. Cam day ngudn xoay chiéu ctia D6 NIM vao luéi dién xoay chiéu (220V,
50Hz) da duoc ndi qua 6n ap LIOA, bat cong tic 6n ap sang vi tri "ON", nhan
cong tic phia sau on ap.

7. Chuyén cong tic tit - m& dién cua D6 NIM vé vi tri “ON”; Chic chin rang
cac dén hién thi (bang LEDs) sau ddy hién trén cac vi tri twong trng;
- Chi thi cuc dién 4p trén khéi ndy phai sang dén &: “POSITIVE™;
- Chi thi trang thai Shutdown trén khéi cao ap sang dén.

8. Bat may tinh, chay phin mém thu nhan va xt Iy phd gamma Maestro-32.

Luu y: Giit nguyén trang thdi trén cia hé phé ké it nhdt la 30 phiit trude khi
Ién cao dp. Trong truong hop cdc diéu kién trén khéng ddp vmg can tdt cdc
cong tdc, ngat dién va bdo véi nguoi cé trach nhiém.

II. LEN CAO AP

1. Pua cong tic tit - mo trén khdi HV 569 vé trang thai “ ON”; Chéc chan rang
chi thi cao ap trén khéi nay (bang LED 10 thanh mau d6) 12 0 V nghia la chua
sang.

2. Nhéan nit Reset trén khdi cao ap; Chic chén dén hién thi tai "ON" bat sang.

Lueu y: Néu dén "ON" khong sang sau khi nhdn niit reset, nghia la cao dp vao
dau do bi cam, nguyén nhan cé thé do dau do chwa @i @6 lanh, khi @6 khéong
dwoc lén cao dp va kiém tra ky lai cac diéu kién cua hé do.

3. Mo khoa ciia hé- li- pdt trén khdi 569. Bat dau 1én cao 4p theo timg budc, mdi
lan ting khong qua 50 V. Mudn thé phai van vong s6 ctia hé- li- pdt trén khdi
569 theo chiéu kim dong hd, mdi 1an qua 5 do chia nhé nhat & vong sd ngoai
cung cia hé-li- pot. Cho it nhét 1 30 gidy trudc khi thyc hién budc nang tiép
theo; Nén st dung Oscilloscope dé theo doi dang xung va base line.



4. Tiép tuc nang cao ap nhu vay cho dén 500 V thi tam dirng lai; Phai chic chin
rang khi dén 1én cao 4p dén 500 V chi thi LED trén kh6i HV phai bat sang 01
thanh.

5. Tién hanh do pho, ki€m tra quan sat dang pho va chac chan rang dau do lam
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viéc binh thudng, c¢6 thé dung cac ngudn chuan nhu ““Eu, ““Ra, " Co,.. d€ do
pho kiém tra va chuan may.

6. Tiép tuc 1én cao 4p timg budc theo quy trinh trén dén cac mirc 1000 V, 1500,
2000, 2500, 3000 va 3500 V; Luu ¥ dung lai ¢ cac muc trung gian dé tién
hanh do, kiém tra phé.

7. Trong qué trinh do phd chuan may c6 thé diéu chinh cic ché d6 cua khdi
khuéch dai pho nhu hé sé khuéch dai GAIN, FINE GAIN; thoi gian tao dang
xung ( SHAPINGTIME),... nhim dat dugc ché do do t6i wu cho tirng phép do.

Pién ap lam viéc khuyén cao ciia ddu do GEM20P4-70 13 +3800V; Tuy nhién
ta nén lam vi¢c ¢ cao ap +3500 V. Vi dién &p nay do phan gidi nang lugng
thuong 1a: 1.9- 2.0 keV & dinh 1332 keV cua ®*Co (s6 ¢ém dién tich trén dinh
1332 keV phai dat trén 1000 xung); Pé hé 6n dinh trong vong 20 - 30 phut
trude khi c6 the bt dau do mau.

Luwu y: Phai hét sikc can thin kiém tra trang thdi lam viéc ciia dau do khi dieng
lai do & cdc vi tri dién dp trung gian. P6i khi c6 thé xdy ra tinh hudng dau do lam
viéc khéng én dinh & dién dp cao nguyén nhan thuong do hién twong phéng dién
khi @6 am cao. Néu phat hién dau do lam viéc khéng binh thuong phdi ldp tire goi
nguoi chuyén trach va ha cao dp cho dén 0V va tdit may.

III. PO PHO GAMMA

Sau khi cao ap di dat muc danh dinh +3500V va hé pho ké lam viéc binh
thudng, bat du tién hanh do phé gamma.

1. Po phdé gamma cua ngudn chuén: ¢ thé s dung cic ngudn chuan nhu *’Eu,
26Ra, “Co, **'Am...c6 sin trong phong thi nghiém dé chuan ning luong, tot
nhit 1a dung ngudn **°Ra vi ddy 13 ngudn phat nhidu vach gamma c6 ning
luong tir 186.21 keV dén 2447.86 keV. Tuy nhién cé thé két hop véi ngudn
*Am (59.541 keV) dé chuan phan ning luong thip. Dung ngudn *Co
(1173.237 keV va 1332.501 keV) dé kiém tra d6 phan giai ctia hé pho ké.

2. Po ph6 mau nghién ctru: sau khi hoan thanh vi¢c chuan may, bat dau tién
hanh do cadc mau nghién ctru:

- bat mau can do vao vi tri dinh trudce trén dau do.



- it thoi gian do thich hop, dam bao sai s6 thong ké sb dém tai cac dinh phd
quan tam thép nhét c6 thé; sau khi hét thoi gian, viéc dém phé) s€ tu dong
dung.

- M6 ta day du cac thong tin vé phd gamma dd do nhu: tén file, ky hiéu mau,

thoi gian do, nguoi do, cac diéu kién do,...

- Phan tich phd, thu nhan cac thong tin vé ning lugng, sb dém, phong tai cac
dinh pho quan tam,....

- Luu trit pho trén may tinh.

- Chuyén sang do pho ctuia cac mau khac.

III. HA CAO AP VA TAT MAY
Sau khi két thic viéc do phd, thuc hién quy trinh ha cao ap va tit may.

1. Vin vong sd cua hé-li-pdt trén khéi cao 4p 659 theo chiéu nguoc chiéu kim
dong ho, mdi 1an khong qua 5 do chia nho nhét (twong duong ha 50 V). Sau
mdi budc ha cao ap nhu vdy phai dung lai it nhét 1a 30 gidy trude khi tién
hanh budc ha tiép theo. Nén sir dung Oscilloscope dé theo ddi. Quy trinh ha
cao ap nhu viy co thé thuc hién cho dén tri s6 0 V. Chi thi LED 10 thanh vé
tri s6 cao ap cling phai giam tuong tneg.

2. Khi vong s6 cta hé- li- pdt d3 vé dén “00”, dong khoa cua hé- li- pdt trén
khdi 569. Cho khoang 3-5 phut dé cao ap thuc sy da trd lai tri s6 cuc tiéu, sau
d6 dua cong tic tit - mo cao ap (trén khdi 659) vé& vi tri “OFF”;

3. Cho khoang 2-3 phut roi dua cong tic tit-mo dién cua D6 NIM vé vi tri
“OFF”. Chéc chin rang moi loai chi thi trén ddu do va D6 NIM déu tit hét.

4. Rut day cap dién xoay chiéu ctia D6 NIM ra khoi ludi dién.
5. Tat may tinh.

6. Ghi chép s6 nhat ky, bao gdm day du cac thong tin nhu: ché d6 lam viéc cua
hé do, ndi dung do, thoi gian do va nguoi do,...

Lueu y: Trong khi do, néu mat dién lwéi thi phdi ldp tirc thiee hién cdc thao tac sau:
Rut déy cdp dién xoay chiéu ciia D6 NIM ra khéi ludi dién; Pua cong tdc tdit - mé
trén khoi HV 659 vé vi tri “ OFF”; Quay hé-li-pot trén khéi 569 vé vi tri “00”’;
Pua cong tdc tdt - mé ciia D6 NIM vé vi tri *“ OFF”. Can luén luén nhé rang cdc
ddu do ban dan sé rdt dé bi s co khi thay doi dién dp dot ngot.

Cdc bude tién hanh theo cdc quy trinh trén ddy nhdt nhdt phdi tudn theo trong

méi lan do. Quy trinh nay dwoc thiét Idgp nham bdo dam an toan t6i da cho cdc ddu
do bdn dan.



