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CUM THIET BI HUONG 1: UNG DUNG HAT NHAN TRONG MOI TRUONG VA CONG NGHIEP
| Phén tich cic ddng vi phong xa phat gamma
Hé phé ké gamma ° Loai diu do Ban dan siéu tinh khiét trong cac miu méi truong, thuc phim va 1 H¢

nudc sinh hoat va nudc thai.

Gamma spectrometry system

e  Hiéu suit ghi 70%

. Giai do nang luong: 40 keV-10 MeV

. Dang thing dimg tich hop san cin lam
lanh va binh dung Nito 221

. Hé théng lam lanh Hybrid ding ni to
long cho phép lam lanh dén 12 thang ma
khéng cin bd xung Ni to

e  Tich hop sin tién khuéch dai voi dau
do

. Ngudn cung cép cho tién khuéch dai
+/- 12V loai 9 chan

° C6 bao vé nhiét TTL d6 cho dau do

. Cho phép lam viéc lién tuc 10-15 ngay
v6i binh Nito db ddy.

e  Thoi gian lam lanh d& hé thdng hoat
dong 1a 8h

. Do phan giai nang luong tai dinh 122
keV: 1000 eV

. D¢ phan gidi nang luong tai dinh 1.33
MeV: 2.1 keV

° FWHM (FW.1M): 2.0

° Ty s6 dinh Comptom 77:1

. Dai nang lugng phat hién: 40keV-3
MeV

Cira s6 dau do bang nhom tinh khiét

Puong kinh dau do 83 mm

Heé phén tich ph6 gamma

B¢ phan tich tin hiéu Analog

Bo bién dbi tin hidu Analog sang tin
hiéu s6 ADC

° Cung cép cao thé cho dau do

[ C6 bo nhd dém

e B9 vi xir Iy diéu khién va man hinh
hién thi LCD

e  B{ bién ddi kénh ADC: 1024, 1024,
2048, 4096, 8192 and 16384 channels

e SO bit/kénh: 32/1

e Do tuyén tinh vi phan 99% giai do <
0.025 %

e Do tuyén tinh tich phan 99% giai do <
1%

° Shaping time: 2uSS-6 uS

° Cao thé cung cdp cho diu do +/- 0-
5000 V

Dong 0-100 uA

Tin hiéu 18i ra USB-RS232

Nhiét d6 hoat dong: 5-35d6 C

Ngudn dién cung cip 115/230 V, 20

Tdc do dém miu 0-50.000 cps

..é....

Chinh tinh thé d¢ nhay do nguoi diung
cai dat

° Chinh tinh: 2.5

Chinh tho: 10, 20,40,100

On dinh nhiét do: < 0.0040%/°C

On dinh thé: <25 uv/°C




° Chinh dugc Pole Zero

. Hiéu Chinh dugc thoi gian thyuc

Hé phd ké gamma triét birc xa

e  Diu do ban dn siéu tinh khiét-Hiéu

Phan tich c4c ddng vi phong xa phat gamma

Vi try sult ghi 70% trorrlg ?éc mau r‘néi }md{lg, thyc phim va H¢
nudc sinh hoat va nudce thai.
Cosmic ray suppression Vi chlrc nang triét buc xa Vﬁﬂtru s€ cai thién
. Giai do nang luong: 3 keV-10 MeV d0 chinh xac ctia phép do pho gamma vi da
gamma spectrometry system P A A oA ‘X
loai bo phong nén gay nhicu.
. Dang thing dimg tich hop san can lam
lanh va binh dung Nito 221
e  Hg théng 1am lanh Hybrid ding ni to
long cho phép lam lanh dén 12 thang ma
khong can bd xung Ni to
. Tich hop sén tién khuéch dai véi dau
do
° Ngudn cung cip cho tién khuéch dai
+/- 12V loai 9 chan
) C6 bao vé nhiét TTL d cho déu do
° Cho phép lam viéc lién tuc 10-15 ngay
v6i binh Nito dd ddy.
e  Thoi gian 1am lanh dé hé thdng hoat
dong la 8h
. Do phan giai nang lugng tai dinh 122
keV: 1000 eV
. Do phan giai nang lugng tai dinh 1.33
MeV: 2.1 keV
° FWHM (FW.1IM): 2.0
e Ty sd dinh Comptom 77:1
° Dai nang lugng phat hién: 40keV-3
MeV
e  Cira sé ddu do bang nhom tinh khiét
e  DPuodng kinh dau do 83 mm
° Heé phan tich phd gamma
° B¢ phan tich tin hiéu Analog
° Bo bién d6i tin hidu Analog sang tin
higu s ADC
° Cung cip cao thé cho diu do
° C6 b nhd dém
e  Bo vi xir Iy didu khién va man hinh
hién thj LCD
e B0 bién déi kénh ADC: 32K
° D) phan giai ADC: 16 bits
° Tdc d6 ldy miu: 100 MS/s
° Ngudn cip: 5kV, 300uA
° Chan cim: SHV
e Sbbit/kénh: 32/1
° Chinh tinh: 0.8-2.2 , budc tang 0,001
. Chinh thé: x1, x2, x4, x8, x16, x32,
x64, x128, x256, x496
Thiét bi ding dé do dém téng cac hoat do
Hé phé ké Alpha o Hé pho ké Alpha 8 budng do alpha, beta trong cac mau ran, long, khi va He

duogc diéu khién bang may tinh va phan mém
chuyén dung

Alpha spectrometry system

° Kich thudc vung hoat 450 mm

e  Loai ddu do SIID-450

. Py phan giai < 20 keV vdi ning
lugng 5.49 MeV,

° Sb dém phong < 1 cps/h

B6 phan tich da kénh: 0-4096

Giai do nang lugng: 3-8 MeV

Tée dd dém xung: 0-50.000 xung/s

Thong s6 ky thuat




° Diu do Phoswich detector do dong
thoi (o and B channel):Plastic 28 cm2 with
ZnS(Ag) layer 28 cm2

. D6 nhiy Alpha véi nguén Pu-239: >
0.25 Bq/s

. Po nhdy Beta ngudn (Sr90+Y9):
0.3Bg/s

. Hiéu sudt 60% v&i ngudn Alpha —
Pu239; Beta-70% v6i ngudn (Sr90+Y90).

° Giai do nang lugng Alpha: 3 -7 MeV

. Giai do nang lugng Beta: 155 keV-3.5
MeV

e  Tbdc dp dém kénh Alpha: 0-105 cps

° Tbc d6 dém kénh Beta: 0-105 cps

° Giai do hoat d§ Alpha: 0.01- 104 Bq

Giai do hoat d§ Beta: 0.1- 104 Bq

Téc d dém phong Alpha: 0.001 cps

Téc d6 dém phong Beta: 0.75 cps

Tiéu chuan bao vé IP43

Thiét bi do tdng hoat do alpha,
beta phong thép ty dong

Pau do ty 1& dong khi hi¢u ning cao
vGi cua sb siéu mong kich thudc 80
microrgram/cm2, kich thude 5.7 cm (2.25
inch)

- Thiét bi dung dé do dém téng hoat do
alpha, beta trong c4c miu rén, long, phin loc
bang cong nghé dém ty 18 dong khi

Cai

Automatic Low Background
Alpha/Beta Counting System

. Budng chi: day 4> dwoc son phu dé
che chén phong nén

- Hé théng thiét bi duoc diéu kién bang may
tinh va phan mém chuyén dung hodc qua
man hinh cam img & phia trudc thiét bi.

. Mitc d4p tmg phong nén tyr nhién:

- B6 nap mau ty dong véi bo dung khay miu
dén 100 mu

+ Téng (Alpha+Beta): Bao ddm: <1.0 cpm

- Gach chi chin phong dwoc son phu va bét
vit

+ Alpha: Bao dam: <0.1 cpm

- Piu do bao vé tia vii tru chdng tring phing
khong dung khi dang nhip nhéy nhwa

+ Beta: Bao dam: <0.75 cpm

- Tich hop tu chan doan va giam sat moi
trueong déi v6i nhiét do, d6 4m va 4p suét khi
quyén

. Hiéu suat do v&i ngudn chuén: do &
hiéu suit 4n v&i ngudn chudn didm tiéu
chuén NIST kich thuée 5 x 0.3 cm (2 in. x
1/8 in.), khay dung mau 0.3 cm (1/8 in.)

- Giao dién két néi qua cong USB

+ Alpha (210Po): Bao dam: > 38%

- Man hinh LCD cung cdp théng tin truc
quan, dua trén bidu twong bao gdm ca tinh
trang hé théng dugc hién thi tryc tiép trén
thiét bi ma khong cin truy cap phan mém.

+ Beta (90S1/90Y): Bao dam: >45%

-Co hé théng ma vach dugc cai dat ty dong
va hé théng may anh dé chup méu do

. Hiéu sut dém phu thudc vao dién ap
sir dung, d0 day nguon va khoang céch tur
déu do.

- Tuong thich véi cac tidu chuén cia CE va
RoHS

° Do tran tin hiéu :<1.0% 210Po alpha
trong kénh beta channel khi hi¢u chinh hé
théng va <0.1% d6 tran 90Sr beta trong
kénh alpha.

° Do déc dau do Plateau:

+ Alpha (210Po): < 2.5% d6 ddc/100 V:
>800 V platd.

+ Beta (90Sr): < 2.5% d¢ dbc/100 V: >200
V platd.

e  Tbc d6 dém mau: 500000 cpm véi
<1.5% thit thoat

e  Thoi gian cai dat toc do do mau: 0.2-
9999 phit




. Dién 4p yéu cau: 100-240 V tai 50/60
Hz

e  (Cong suét tiéu thy t6i da: 60 W 5.0 A
12.0 V de

. MOoi truong hoat dong: 0-50 d6 C

e Do am: 0-80%

D6 phan giai: 122 dén 129 ¢V FWHM

Phan tich thanh phan mau hdn hop, hop kim,

luong

bao gdm kiém soat chét lugng cong nghiép,
phén tich moi truong, dia chat, khao cé, va
kiém tra tudn thu RoHS/ELV.

A LA . . ° X
H¢ phan tich huynh quang tia X @5.9 keV. c4c loai hop chét, thyc phim va méi truong He
X-ray Fluorescence . Loai du do: Silicon Drift Detector
Spectrometer (SDD) véi tién khuéch dai CMOS

. Kich thudce : 25 mm2 - collimated to

17 mm2

e Ty sb dinh phong: 20.000: 1

° Cira O diu do Be: 8-12,5 um

° Do day 16p Silicon: 500 pm

. Higu sudt : >25% cho tia X c¢6 nang

luong tir 1.5 dén 25 keV.

. Loai dau do Si-PIN

° Kich thudc ving hoat: 6-25 mm?2
Hé XRF tan xa nang lugng (EDXRF) 1a cong
cu phan tich khong pha huy, cho phép xac

h , - dinh thanh phan nguyén t6 nhanh chong
Thiét bi do XRF tan xa ning ° Ong phong tia X: trong vat liéu rén, long, bot. Muc dich chinh H¢

Energy dispersive X-ray
\fluorescence spectrometer

+ Loai : Kim loai — gém ( ceramic ), cua
éng phéng Xray siéu bén bing Be diy 50
micron.

+ Vat liéu lam anode : Ag hoac Rh theo yéu

cau.

+ Cai dat thong sé éng phong: Didu khién
qua phin mém, hiéu dién thé t5i da 50 kV,
dong ti da 3 mA, cong xuét tbi da 15 W

+ B6 loc tia X: 6 tdm loc, lya chon béng
phin mém (Cu 300 pm, Cu 500 pm, Al 50
um, Al 200 pm, Ti 7 pm, Ag 100 um ). +
Diing dé t5i wu chum tia X ray chiéu kich
thich vao miu do 1am tang ty sb tin hiéu trén
nhiu nén. Chtrc ning nay rat hitu ich do
méu v6i nén miu thay ddi.

° Pau do:

+ Loai: Pau do ban dan do phan giai cao
Silicon drift detector (SDD) cira sé do
30mm?2

+ Dang ctra sd: Be, day 8 pm

+ Do phan giai < 145 eV . Tiéu biéu do
phén giai 135eV do tai nang lugng 5.9KeV

+ Kha nang thu nhan tin higu lén dén 1500
Kcps do tai nang lugng 5.9KeV .

° Tiéu chuin ky thuat vé dién:

+ Hiéu dién thé: 90 — 264 V

+ Tan sb: 47 — 63 Hz

+ Cong suat tiéu thy: 250 VA

+ Cong suat dng phong tia X: 15 W

. Tiéu chuan an toan:




+ Bao vé : IEC 1010/EN61010, CSA ¢22.2
No. 1010, IEC 529 IP20, EMC Directive
2004/108/EC, G.O.S

+ Birc xa: Theo tiéu chuin Vollschutz —
Rontgen verordnung 1987, tii ban
30/04/2003

e  Bo thdi khi Helium:

+ Bo Purge thdi bang khi He lam ting do
nhéy khi phén tich cac kim nguyén t6 nhe
nhu F, Na, Mg, Al, ap suit khi 0,8 bar, do
sach khi He 99,996%, muc tiéu thu 0,5
I/phiit, bao gdm van giam ap cho binh khi va
8 m bng.

. Xir ly dir liéu: BO phan tich xtr ly dir
liéu MCA 4096 kénh

° Phan mém:

+ Phan mém Epsilon cho phan tich dinh tinh
va dinh lugng.

+ HJ tro tir xa (truc tuyén va qua dién thoai)

e  Lipdit:

+ Kich thude (Cao x Rong x Sau): (270 x
530 x 510) mm

+ Trong lugng: 47 kg

+ Nhiét d0 moi truong hoat dong: 50C -
350C

+ D6 4m hoat dong: 20% - 80% khong
ngung tu

° Tinh nang:

- Dai nguyén t6 do duoc tir: F t6i Am

- Nong d6: Tir ppm dén 100%

- Loai mAu phan tich trén thiét bi: Bot roi
hodc bdt nén; Mau nung chay; Kim loai;
MAu léng; MAu phim

- Kich ¢& mau: loai rin - dwdng kinh 27-
51,5 mm, cao 10 cm. Lugng mau dién hinh
khoang 10 ml v&i mau léng hay mau bot roi
trong cbc dung miu. Kich thude mau tdi da
: 10 x 20 x 10 (Cao x Dai x Rong) cm

- Khbi hrong miu : t5i da 200g

- Khay thay d6i mau: 10 vi tri, c6 thé thao
roi,

- C6 chiic ning xoay mau xung quanh truc
ctia mau dé do mau ¢ nhiéu diém do.

H¢ phan tich kich hoat neutron

. Khéi dAu do tia Gamma:

- X4c dinh thanh phan cac hat nhan phong xa
trong cac mau c6 ham lrong cuc thip (lugng
vét).

Neutron Activation Analysis
(NAA) system

o Diu do HPGe (Germanium siéu tinh
khiét) vai tity chon lam lanh bang Nito 1éng
(LN2), lam lanh dién hodc hé théng hybrid.

- Tim kiém céc san phim phén rd cua hat
nhan phong xa c6 nguon goc tir tu nhién
hodc do con nguoi tao ra.

o BO tién khuéch dai SHP (State-Of-Health
Preamplifier) gitip theo ddi tinh trang thiét
bi.

- Pat duge hiéu suit ghi nhan cao va gidi
han phat hién (LOD) cuc thap.

. Hé théng dién tir:

- Giam thiéu mirc phng nén ty nhién nho sir
dung vat liéu ché tao di dugc tinh loc tap
chit phong xa.

o B0 phan tich da kénh (MCA) hai kénh.

- Tang d6 twong phan ciia cac dinh phd bing
cach triét tiéu cac buc xa tan xa Compton
(Compton suppression).

o B6 cip ngudn bd sung danh riéng cho hé
théng che chén tich cuc.




. Hé théng che chiin (Shielding):

o Che chin tich cuc (Active
shielding): Cum tinh thé nhdp nhiy dang
vong bao quanh dau do HPGe (gbm 4 tinh
thé nhip nhay va 4 éng nhan quang).

0o Che chin thu dong (Passive
shielding): Vo bao vé bang chi voi do day
100 mm.

. Phéin mém: Phin mém phan tich phd
Gamma chuyén dung GammaPRO.

. Phu kién (Tuy chon):

o Ban d& va co ciu didu chinh vi tri
spectrometer chinh xac theo 3 truc.

o Thiét bi luu trit va nap Nito [ong.

o BO chuan truc (Collimators) va bd luu
dién (UPS).

. Hiéu suét phat xa (Yield): T6i da

- Phan tich kich hoat Neutron (NAA): Su
dung 1am ngudn bin pha dé xac dinh thanh

Ngudn phat neutron cam tay dat 3.0E+08 n/s (neutron/gidy) cho phan |phan nguyén t§ trong cac mau vat ligu ma Hé
ung DT. khéng cin sir dung ngudn phéng xa ddng vi
truyén thong.
- Kiém tra an ninh va cong nghiép: Ding
Portable neutron generator e Dién 4p gia tbe: Dai diéu chinh tr -|trong céc hé théng phat hién vat ligu nb, ma
60 kV dén -130 kV. tuy hodc kiém tra thanh phan hoa hoc cta vat
liéu trong bdn chira, dudng dng.
- Nghién curu Véat ly hat nhan: Phuc vu céc
° Dong cham hat (Operating |thi nghiém vé tan xa neutron, md phéng
Range): 20 dén 70 pA. twong tac bt xa va hiéu chudn cac diu do
neutron.
- Pia vat Iy va khai thac: Ung dung trong cac
£ an . thiét bi do ghi giéng khoan hoac tham do
¢ Che a9 xung (Pulsing): khoang san ii hfigén iu(‘mg nho thiét ké cam
tay nho gon.
- An toan va linh hoat: Thay thé cac ngudn
phong xa tu nhién (nhu Am-Be hoac Cf-252)
o Tén sé xung: 0.5 dén 20 kHz. bang cong nghé phat neutron dién tir, c6 thé
tat ngudn phat khi khong st dung dé dam
béo an toan birc xa tuyét dbi.
o Do rong xung i thiéu: 5 ps.
o Chu ky hoat dong (Duty Cycle): 5% dén
90%, hd tro ché d6 phat lién tuc.
e Dic diém vat ly:
o Kich thudc nho gon: 4.25 x 8 x 10 inch
(khoang 10.8 x 20.3 x 25.4 cm).
o Trong lugng: 15 pounds (khoang 6.8 kg),
phu hop dé di chuyén.
° Pidu khién va Két nbi:
o Giao dién: Ethernet (UDPv4) hoac RS-
232.
o Phin mém diéu khién: M3 ngudn mo
(dang van ban va giao dién db hoa GUI).
. Niing lwgng tiéu thu: Cong suit thap
(45 W), ddu vao 24 VDC.
e  Tudi tho bong phat: 1.500 gio (¢
muc phat t6i da) hodc 1én dén 4.500 giv (&
mirc phét thip hon).
° Pidu kién mdi truomg: Hoat dong 6n
dinh tir -10°C dén +50°C.
- Xac dinh céac kim loai ning va doc chat
Khéi phé ké ICP-MS e D nhay cao (Sensitivity): trong nudc, dat va khong khi & nong do cuc Hé

thép (ppt/ppa).




Inductively Coupled Plasma

Mass Spectrometry

o Nguyén t6 nhe (9Be): > 25
keps/ppb.

- Phan tich thanh phin nguyén t5 tinh khiét
cao, vat liéu ban dan va hoa chit dic dung.

o Nguyén t trung binh (115In):
> 800 keps/ppb.

- Kiém soat an toan thuc phﬁm, xac dinh du
lugng kim loai doc hai va ham luong dinh
dudng trong néng san.

o Nguyén té ning (208Pb): > 300
keps/ppb.

- Phén tich da, quing, cic nguyén to dat
hiém va kim loai quy trong thim do khoang
san.

e  Kha niing loai bé nhiéu (iCRC
Mode): Str dung ché d6 He (Helium)
cho nguyén té 59Co dat d6 nhay > 40
Mcps/ppm, gitip triét tiéu cac nhidu da
nguyén tir hi¢u qua.

- Kiém tra tap chét trong nhién lidu, dau boi
tron va phan tich vat liéu trong nganh nang
lugng (bao gdm ca nang lwong hat nhan).

. Nhiéu nén thip (Low mass
background): Tai khdi lwvong 5 amu
dat mirc < 0.7 cps, giup tang do chinh
xéc khi do cac nguyén t6 khéi lugng
thip.

- Kiém tra gi6i han tap chét nguyén t6 trong
dugc pham theo tiéu chuan quoc t& va
nghién ctru cac mau sinh hoc.

. Hé théng Plasma: Luu luong
khi Plasma duy tri tir 7.5 — 10.5 L/min,
t6i wu hoa ning lugng dé hoa hoi va
ion héa mau.

. D§ phan giii (Resolution): C6
thé diéu chinh tir 0.5 — 1.2 amu.

° Téc dd van hanh:

o Thoi gian dimg t5i thiéu (Min.

dwell time): 50 ps (rit nhanh, phi
hop cho céc hat don 1¢ hodc laser

ablation).

o Tbc d quét Quadrupole: 5115
amu/s, cho phép phén tich da
nguyén t0 trong thoi gian cyc ngén.

. Diu do gamma ngoai loai BDKG-05S

10 He;,phan tich pho, nhn di¢n Scintillation, SrI2 (Eu); Giai do 20 keV-3 |- Dung trong linh vuc cong nghiép Hé
phong xa
MeV,
Gamma
Spectroscopy/Radionuclide . D) phan giai:3,2% - Dung trong linh vuc y hoc hat nhan
Identification System
° Giai do sudt lidu: 0.03 — 150 uSv/h - Kiém soat viing bién gigi
° Pau do Gamma theo bd hién thi GM;
Giai do 60 keV-3 MeV; Giai do sudt lidu: |- Kiém sodt chét thai phong xa
1pSv/h-100 mSv/h
° Do nhdy voi nguon Gamma: 5500 . , , A,
[Am-241]; 850 [ Cs-137 ;450 [ Co-60] | DUn& trong g pho s co
e  Thoi gian phan hoi vé6i lidu 0.1 dén
luSv/h: 2 s
e S kénh phan tich: 1024
° Thoi gian hoat dong cta pin: 12 h
° Do lam viéc clia may > 15 nam
e Tiéu chuan bao v& IP67
e Nhidt d6 hoat dong: -20 dén 50 d6 C
° Do phan giai tai dinh 662 keV: 3,2%
° Kich thudc: 320x180x160 mm
° Trong luong: 1,85 kg
i May do khi phong xa Radon N Do nhay thong thudng & ché do Cai

Monitor: 0.40 pCi/l ;0.011 Bq/m3

Radon Monitor

. Ché d6 do chinh xac: 0.82-

cpm/(pCi/L), 0.022-cpm/(Bg/m?)

Do ddng thoi ca khi Thoron, Radon

e  Dii do: 0 - 67,500-pCi/L (0 -
2,500,000 Bg/m?)

° Man hinh hién thi mau IPS cam bién,
g0c nhin rong.
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https://www.google.com/search?q=Inductively+Coupled+Plasma+Mass+Spectrometry&sca_esv=7240fb74ca4f11de&rlz=1C1CHBF_jaVN999VN999&sxsrf=ANbL-n52snLB7MSYh4msSfOyDoKSniMwvA%3A1769233720129&ei=OF10acjMB-nk2roP3tuDuQ8&ved=2ahUKEwjNg526vaOSAxWc2jQHHdKOKUwQgK4QegQIAhAC&uact=5&oq=kh%E1%BB%91i+ph%E1%BB%95+k%E1%BA%BF+ICP-MS+ti%E1%BA%BFng+anh&gs_lp=Egxnd3Mtd2l6LXNlcnAiJGto4buRaSBwaOG7lSBr4bq_IElDUC1NUyB0aeG6v25nIGFuaDIIECEYoAEYwwQyCBAhGKABGMMESO9LUM4JWKZJcBF4AJABCpgB-QGgAfIpqgEGMi4zMy4yuAEDyAEA-AEBmAIloAKfF8ICCBAAGLADGO8FwgILEAAYgAQYsAMYogTCAgYQABgHGB7CAggQABgHGAgYHsICBhAAGAgYHsICCBAAGIAEGKIEwgIFEAAY7wXCAgoQIRigARjDBBgKwgIEECEYCpgDAIgGAZAGBZIHBTE3LjIwoAek0wGyBwQwLjIwuAfvFsIHBjEuMzIuNMgHSIAIAA&sclient=gws-wiz-serp&mstk=AUtExfCTG-khhPGC3cORjv7-TWM0gRWGVkYka5fxEtO-awOJ9yMZttN3OaQEMYd2YjF718NSa8tjNHpTnHf21L9mzpaCEMfpHgQlYQ2zI8yJWunImszRYRarWZi-yBtSxACynjga-Wes8gayvXtjsDGR04Sh7kcP9H6udp5WpUp5g-oQMNgSG5rC9N72r_d-fwykycWGY_PiZGahJLksLyuhfgD_HwNnBPw6g1y5IRpe1u6NZU6RfKE7kN53QYtW0dtx9sFXPtYaYP_vbnvaOI4L6MvA&csui=3

° Ngudn nudi: pin xac lithium ion, 3
ngay hoat dong lién tuc.

° Cong ghép ndi: USB, wifi, Com

e  Phin mém CAPTURE

e  Tich hop sin bom hut khi Iuu téc : 0,6
I/m

e  Cam bién: 3 cam bién nhiét do, do
Am, ap suat

° B6 nhé: 16 GB cho phép ghi két qua
v6i phd do va dif lidu cam bién

e  Tiéu chudn bao vé: IP 67

12 B6 mau chuén phéng xa Alpha- o Nauén Alpha-Beta dang dung dich Dé chuén cho cac thiét bi do gamma, alpha, Bo
Beta-Gamma beta.
Alpha-Beta-Gamma Da dang méu rin, long d& phu hop véi cac
Radioactive Calibration - Loai phong xa: Sr-90 thuc nghiém tuong img miu dét, thuc phim
Sources (dang rén), mau nudce (dang long)
- Loai phong xa: Cs-137
- Loai phong xa: Am-241
- Hoat d¢: 1 kBq
- Dang dung dich 1 ml (1 g)
° Nguoén Alpha-Beta dang dia mong
- Loai phong xa: Am-241
- Loai phong xa: Sr-90
- Loai phéng xa: Tc-99
- Hoat d¢: 3 kBq
- Kich thude ving hoat:
110x150 mm
° Nguon Gamma
- Loai phong xa: Cs-137
- Loai phong xa: Co-57
- Loai phong xa: Co-60
G e NS i i i o i —
nghiém cong nghiép va xin cip loai nguon phong xa va so luong dugce thé [Cac dich vu lién quan ho so ngudén phong xa. Goi
A i hién trong phu luc I di kém véi bao gia nay)
phép sur dung.
. . . Lap ho so va xin gidy phép nhap khau
fiifsélz‘;zv;ef:ii}:e Usage va van chuyén ngudn phong xa theo quy
dinh trong Nghi dinh 142/2020/ND-CP.
° Lam tha tyc Hai quan dé lay hang ra,
d3 bao gdm chi phi ndp thué nhap khiu,
VAT, luu kho,... cta 16 hang.
° B6 tri phuong tién ph hop ciing can
bd an toan bire xa dé van chuyén nguén
phéng xa dén phong thi nghiém cia trudng,
lam bao céo guri co quan churc nang thong
bao di hoan tt nhap khau va van chuyén
ngudn phong xa
. Do dac danh gia an toan va lap hd so
xin cp gidy phép st dung cac ngudn phéng
xa
. Thay mit co s& dong 18 phi thim dinh
clp phép cho Cuc ATBXHN
. Dam béo lay dwoc Gidy phép sir dung
ngudn phong xa;
Phan tich c4c ddng vi phong xa phat gamma
14 He phf) K gamma nhép nhiy . Loai dau do, Kich thude: Scintillator, trong cac mau méi truong, thuc pha”im va He

Nal(Tl) @25x40 mm

nudc sinh hoat va nudc thai ngay tai hién
truong.

Scintillation Gamma
Spectrometry System

. Glai nang luong do: 20 keV — 3 MeV

e Giai do liéu: 30 nSv/h — 500 uSv/h




[ Thoi gian phén hdi < 2s

° Do nhdy voi Am241: 3600 cps/ pSv/h

° Do phan giai tai dinh 662 keV, Cs137:
8%

. Kich thudc bén ngoai: ¥63x333 mm,
1 kg

° Thoi gian hoat dong: 15 nam

. Ngudn nudi va cbng két ndi: USB —
USB port of a personal computer or other
device; RS 232 — 5-9 VDC power source;
RS 485 — 7-30 VDC power source;
Bluetooth — interface adapter

e  Tiéu chuén bdo vé IP68

e S kénh phén tich: 1024.

. Thoi gian hoat dong trung binh 15 ndm

° May tinh xach tay di kém

15 Hé phé ké Gamma nhdp nhay |e Loai d4u do LaBr3(Ce), kich thudc |Phén tich cac ddng vi phong xa phat gamma R
; X e . . H@
(LaBr3(Ce)) 63x63 mm trong cac mau moi truong, phong xa.
g;’e”é’t’jlo”‘r:e”;y(?v’:t’:; e Tich hop sin bo Phd dién tir phan tich
(LaBr3(Ce)) da kénh 4k MCA
° Két ndi v&i bén ngoai qua cdng USB
. Dai do nang lugng: 20 keV- 3000 keV
. Do phan giai cho dinh 661,7 keV
khong qué 3.3 %
e SO dém toi da: 5. 104 cps
° Nhiét d hoat dong: 5-40 46 C
e D¢ am: 90%
. Phin mém phan tich GammaPro di
kém
° May tinh xach tay di kém
16 Biu do nhép nhéy CeBr3 2'x2" Cong ngh¢ on dinh nhiét bang dén |Phan tl?h Caf dor}g vi I?hong X:c_l phat gamma He
LED trong cac mau moi truong, phong xa.
Scintillation Gamma . On dinh & trong mirc £ 1.5% khi vuot
Spectrometry System CeBr3 qua dai nhiét d¢ tir -20 °C t6i 50 °C.
° Chi twong thich véi hé phan tich da
kénh tin higu s6 CANBERRA Osprey™
° Kho4 chét dé tang do chic chén cua
dau do
. Chu tao d4u do: dang nhp nhay hiéu
sudt cao vdi tinh thé CeBr3 2x2’chira trong
1 bé nhém, mot dng nhan quang, tAm chin
tir/anh sang bén trong, mot bo chia dién cao
ap, cac mach dién tir én dinh, mot bo tién
khuéch dai, bd két ndi 8 chan.
e Kich thudc tinh thé: 2x2"
. Do phan giai: 4.3 % tai 662 keV( Cs-
137)
° Dai nang lugng: 30keV-3 MeV
. Pién ap hoat dong thong thuong: cai
dét bén trong
° Kich thudc: dai 335 mm
° Trong luong: 1.0 kg
° Nhiét d§ hoat dong: -20 to +50 °C
17 Phin mém diéu khién thu thap Phin mém dicu khién thu thip Ve lpus e 1s g0 thu nhan dir liéu va phin .
phan tich phd g1a0 dién thiét ké theo tryc Bo

va phén tich phd

gi4c con nguoi, rat than thién va dé sir dung

tich két qua




Gamma Spectrum Acquisition
and Analysis Sofiware

e (6 tinh nang quét dé nhan dang va két
nbi nhanh tu dong vai cac thiét bi khac
ngoai vi.

. Tuong thich hoan toan véi cac bd
phan tich da kénh tich hop cao thé hé mai.

. C6 kha ning triét xudt sb ligu sang
dinh dang CSV.

e  Tuong thich véi cac hé didu Windows
7 (32 va 64 bit), Windows XP (32 bit)

e  Diy du céc tinh nang thu va phan tich
thap pho:

- Phan tich theo chiéu cao xung (PHA)

- Chinh thang do da kénh (MCS)

- Loai trir mét sb dém kép - DLFC (véi cac
b phan tich da kénh co tinh nang nay).

- Cung cép danh muc ning lugng cia timg
su kién - LIST

- Cung cép danh muc ning luong c6 kém
thoi gian cua ting su kién - TLIST.

° HJ tro thuc hién céc tinh nang thao
tac trén pho:

- Xéc dinh dé dang ving quan tam (ROI)

- Phéng to/thu nho phé (cc ving trén phd)
mot cach linh hoat

- Hién thi nhanh cic thdng tin cac ving
quan tm truc tiép trén phd

° Tinh ning phén tich phé:

- Xac dinh vi tri dinh

- Tinh toan dién tich dinh

- Du doan déng vi thudc dinh

- Cung cép sin cac thu vién thong dung (y
té, NORM, SNM va Céng nghiép)

- HO tro xdy dung thu viéc riéng biét theo
yéu cau cta nguoi su dung

° Pinh dang dit liéu dé& dang doc dugc
trén céc phin mém khéc:

- Céc s liéu tir phan mém co thé dugc luu
theo dinh dang toan dién XML dya trén ma
vin ban ASSCII, c6 thé doc dugc boi cac
phin mém théng dung nhu Notepad hay
Word.

e  Kha nang cai dat didu khién thiét bi
phén cimg cao:

- Cai dat va diéu khién céc bo dém hd tro.

- Pdng bd thoi gian cho cac b phan tich da
kénh.

- Cai dit cira sd nang lugng cho cac bo
phan tich don kénh.

- Can thiép on dinh hé sé khuéch dai cua bo
phan tich da kénh.

° Kha ning két ndi:

- C6 thé cai dat va lwu két ndi dén 50 thiét bi
ngoai vi.

- Piéu khién va thu thap sb liéu dong thoi
v6i t6i 10 thiét bj trong PHA mode
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B¢ phan tich da kénh k¥ thuat
s6 dang éng

° B¢ phan tich da kénh tich hop dang
ong ddy du céc tinh nang hd trg cho cac dau
do nhép nhay kich thude gon nhe.

Sé hoa va phén loai cac tin hiéu dién tir dau
do birc xa dé tao thanh phd birc xa. Tir d6,
thiét bi gitip ngudi ding nhan dién chinh xac
tén cac déng vi phong xa va xac dinh hoat d§
(ham lugng) clia chiing trong mau.

Digital Tube-base Multi-
Channel Analyzer

e  Tich hop bé toan bé: Tién khuéch dai,
ngudn nudi cao 4p va bd phén tich da kénh
day du tinh ning cho detector nhap nhay.

e (o ghn dé cim 14 chan phi hop cho
detector nhdp nhéy sir dung dng nhan quang
10 bac bao g@)m ca Nal(TI) va LaBr3(Ce)

° Co tuy chon én dinh nhiét d6 cho
detector str dung tinh thé Nal

. Két nbi may tinh tryc tiép qua cong
USB theo dang nhan biét va thuc hién két
ndi tu dong.

° C6 cong mang Ethernet 10/100T
(PoE) dé thyc hién két ni kiéu mang.

. B6 nhé phd: 02 nhém, téi 2048
kénh/nhoém

. Hoat dong dugc ¢ cac ché d6 PHA -
Pulse High Analysis, MCS - Multi Channel
Scaling , SCA - Single Channel Analyser,
MSS - Multispectral Scaling va Time

Stamped List Modes

° Tich hgp Web Server

. Tuy chon goi phin mém ty phat trién

e  Tro giup chuén doan, phat hién 15i
kiéu web GUL

° Vi thiét ké co tinh tich hop cao, vo
cung gon nhe, thiét bi c6 thé sir dung tbt
trong ca phong thi nghiém cling nhu khao
sat hién truong

° Duong kinh: 62mm.

Chiéu dai: 106mm.

Trong luong: 280 gam

On dinh phd ky thuét sd:

- Hd tro k¥ thuat 6n dinh phé sir dung ngudn
phong xa cho cac detetor khong c6 chuc
nang tu n dinh.

- HJ tro céc detector Nal ¢6 ché do tu én
dinh phé voi thay dbi nhiét do

° Phuc hdi dudng nén: Ty dong

° bit ngudng phan biét nhanh: Ty dong.

Thiét bi chup X-quang chuyén
dung cho truong hoc

° C6 thé st dung bén ng tia X khac
nhau khi van hanh (Fe, Cu, Mo, W) — phu
kién tuy chon.

- Thiét bi dugc thiét ké ¢ thuc hién an toan
08 thi nghiém phu hop chuong trinh giang
day vé& vat Iy tia X va chup anh tia X & cdp
hoc phé thong. Str dung hé théng tia X gido
dyc didu khién béng vi xtr ly, cac hién tugng
vat 1y co ban nhu bic xa phanh
(bremsstrahlung) va buc xa dic trung, nhiéu
Xa, su hép thu va cac nghién ciru phong xa
(radiographic investigations) c6 thé duoc
minh hoa va phan tich theo phuong thic
thuc hanh. Viéc van hanh c6 thé thuc hién
truc tiép trén thiét bi hodc thong qua may
tinh.




Mobile X-ray Unit for Schools

. Cbdng két ndi cho bng Geiger—Miiller
dé xé4c dinh cudng do tia X.

- C6 thé mo rong bang cac b nang cip cho
cac ung dung chuyén biét va linh vuc mon
hoc bd sung theo yéu ciu.

. Pién ap 6ng dém c6 thé diéu chinh: 0
+600 V.

. Loa tich hop dé phat tin hiéu dm
thanh.

. Man hinh mau TFT 4,3 inch, 65.536
mau, 480 x 272 pixel, 16 bit.

° Pén LED chiéu sang bén trong dang
dai, hién thi mau chan thuc (true color).

. bién ap cao: 5,0 + 35,0 kV, budc 0,1
kV.

[ Dong phat: 0,01 + 1,0 mA, budc 0,01
mA.

° Kich thuée vo (D x H x W): 450 x
620 x 682 mm.

° Kich thudc budng thi nghiém (D x H
x W): 354 x 345 x 440 mm.

. Ngudn cung cip: AC 110/240 V,
50/60 Hz.

e  Cong sudt tiéu thu: 200 VA.

° Khdi lwong: 55 kg.

° Diéu khién bing méy tinh qua USB
2.0.

*Cung cip thiét bi bao gbm:

- 01 B9 thiét bj chup X-Quang chuyén dung
cho truong hoc, kem theo phuc kién can
thiét theo ding tiéu chuan ciia Hang san
xuét.
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Thiét bi do dién tir tn sb thip

. Dai tan sb hoat dong: 10 kHz dén 30
kHz (tu dong hodc chon thu cong).

Thiét bi T-VLF 12 mot may thu séng vo
tuyén tan 6 rit thap (Very Low Frequency -
VLF) chuyén dung trong khao sat dia vat 1y,
nhim hd tro phat hién va lap ban dd cac ciu
trac dn dién ngdm nhu dit giy, mach
khoang, d¢i nude ngim, phuc vu cho cong
tac tham do dia chét, khoang san va nudc
ngam.

Cai

Low Frequency
Electromagnetic Field Meter

. Kénh do: 3 kénh tir truong, 1 kénh
dién truong.

° Ché d6 do:

+ Ché d6 nghiéng (Tilt mode): Po thanh
phén tir truong thing ding (In-phase, Out-
of-phase), tinh toan goc nghiéng, do 1éch
elip, hién thi duong cong Fraser.

+ Ché do dién tro suét (Resistivity mode):
Do dién truong theo hudng anten va tir
truong ngang vuéng goc, tinh dién tré suat
biéu kién.

e B0 nh luu trir: 4000 diém do.

. N gu[”)n cép:

+ Cam bién: 6 pin 1,5V (LR20).

+ Bo didu khién: 1 pin 9V (6LR61).

. Kich thuéc:

+ Cam bién: 24 x 24 x 43 cm (v6 soi thuy
tinh).

+ B9 diéu khién: 27 x 20 x 4 cm.

° Khbi luong:

+ Cam bién: 6 kg (kém pin).

+ B0 diéu khién: 0,85 kg.

° Nhiét d6 hoat dong: -40°C dén +70°C.

. Man hinh: Hién thi tryc tiép céc thong
s6 Tilt/Ellipticity/Rho/Fraser.

*Cung céip thiét bi bao gbm:




- 01 Bo thu T-VLF bao gf”)m: T-unit, cam
bién, cap, khung d& va day deo, sach huéng
dan sir dung, cap USB; kém theo phan mém
diéu khién van hanh va truyén dir liéu.

- 01 B6 phu kién do dién tré suat: 10 m cap
va 2 dién cuc.

- 01 Thing vén chuyén.

- 01 Phin mém IXVLF xt Iy dir liéu (01
ban quyén str dung vinh vién).

- 01 Phan mém nghich dao cac dir liéu VLF
thanh dit liéu mat dién tro suat 2D (01 ban
quyén st dung vinh vién).
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M06 hinh dao tao thuc hanh xac
dinh ving cAm ning lugng cia
Germanium

e Mo ti ky thuat:

- Po dong dién va dién ap qua méu thir
germanium khi thay ddi nhiét do.

Energy Band Gap of
Germanium Training System

- Nguyén 1y: Do d6 din dién ciia mot mau
germanium theo sy phu thudc vao nhiét do.
Tir cac gia tri do duoc xac dinh ving cdm
nang lugng (energy gap).

- Tir cac phép do nay, tinh d6 din o va vé db
thi d6 dan o theo nghich dao ctia nhiét d6 T
(1/T). P4 thi thu dwoc 13 mot duong thing;
tir hé sb goc ciia duong thing nay c6 thé xac
dinh viing cAm nang hrong ciia germanium.

*Cung cip thiét bi bao gom:

- 01 B¢ hiéu irng Hall HU 2;

- 01 Bo mach mau do dan dién noi tai cua
germanium;

- 02 Ddng hd van nang s6 PHY WE: Dai do
600 V AC/DC, 10 A AC/DC, 20 MQ, 200
uE, 20 kHz, -20°C dén 760°C;

- 01 B6 ngudn cung cip PHYWE, 230 V
(DCO+12V,2A/AC:6V,12V,5A);

- 01 Gia 3 chan;

- 01 Thanh d& bang thép khong gi, dai 250
mm, duong kinh 10 mm;

- 01 Kep goc vudng (expert) co vit fulcrum;

- 01 Day ndi 32 A, 250 mm, mau do;

- 01 Day ndi 32 A, 250 mm, mau xanh;

- 02 Day ndi 32 A, 500 mm, mau den.
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M0 hinh dao tao thyc hanh
Hiéu ung Hall trong germani
loai n va p (Teslameter)

- Nguyén Iy do dién tré suét va dién ap Hall
ctia hai miu germanium dang chit nhat (loai
n va logi p) theo bién thién cta nhiét do va
cua tur truong. Tu céac gia tri do dugc xac
dinh d6 rong ving cAm nang luong (band
gap), d6 dan sut riéng, loai hat tai dién
(electron hoic 18 tréng) va do linh dong cta
cac hat tai.

- Bién ap Hall dugc do ¢ nhiét d6 phong va
trong tir truong ¢b dinh, theo bién thién cua
dong didu khién, rdi dwoc vé trén do thi
(phép do thyc hién ma khong bu dién ap
lech/khuyét tit — defect voltage).

Hall Effect in n- and p-type
Germanium Training System
(with Teslameter)

*Cung cz‘ip thiét bi bao g(‘”)m:

- Pién 4p trén mau dugc do & nhiét d6 phong
voi dong didu khién khong dbi, theo bién
thién cua cam ting tur B.

- 01 B¢ hi¢u tng Hall HU 2;

- Pién 4p trén miu dugc do & dong diéu
khién khong déi theo bién thién ciia nhiét do.
Tur cac phép do nay tinh khoang nang luong
ving cim (band gap) cua germanium.

- 01 Bo mach Hall cho p-Ge (miu p-
germanium);

- Pién ap Hall UH dugc do theo bién thién
cua cam ung tir B tai nhiét do phong. Tur cac
dit ligu thu duge xac dinh déu cia cac hat tai
(electron hodc 15 tréng), héng s6 Hall RH, do
linh dong Hall pH va mat d6 hat tai p.

- 01 Bo mach Hall cho n-Ge (miu n-
germanium);

- bién ap Hall UH duoc do theo bién thién
cua nhiét d6 ¢ cam Ung tr B khong ddi, va
cac gia tri ndy dugc ve€ trén dd thi.




- 02 Cudn day, 600 vong;

- 01 Loi sét chit U;

- 01 Cip cuc phing, 30 x 30 x 48 mm;

- 01 Pau do Hall dang tiép tuyén, kém nip
bao v¢;

- 01 Bo ngudn cung cip PHYWE, 230 V
(DCO+12V,2A/AC:6V,12V,5A);

- 01 Gia 3 chén;

- 01 Thanh d& bang thép khong gi, dai 250
mm, dudng kinh 10 mm;

- 01 Kep goc vudng chuyén dung c6 vit 1am
diém tya;

- 03 Day ndi 32 A, 500 mm, mau do;

- 02 Day ndi 32 A, 500 mm, mau xanh;

- 02 Dy ndi 32 A, 750 mm, mau den;

- 01 Pong hé do cam umg tir PHYWE;

- 01 Pdng hé van ning s6 PHY WE: Dai do
600 V AC/DC, 10 A AC/DC, 20 MQ, 200
uE, 20 kHz, -20°C dén 760°C.
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M5 hinh do tao giao thoa ké
Michelson

- 01 Ban quang hoc (optical breadboard);

- Xac dinh budc song laser bang cach dich
chuyén guong va dém sb 1an van dbi cuc
dai/cyc tiéu.

Michelson Interferometer
Training System

- 01 Laser xanh YAG 1 mW, 532 nm (cho
gia d& linh kién);

- Ghi ham twong phan K theo d¢ 1éch dudng
quang dé& u6c luong tinh két hop theo thoi
gian.

- 04 Guong phang 30x30 mm.

- 02 B0 phu kién cho ban quang hoc:

+ 16 Gia 4o dai 75 mm;

+ 16 Kep cho gia do;

+ 02 Vit kep;

- 01 Gia d& cho khau do (diaphragms) va
tdm chia chum (beam splitters), chiéu cao
chum tia 15 cm;

- 01 TAm chia chum 1/1, khéng phan cuc
(non polarizing);

- 01 Thau kinh thuy tinh, 16i hai mat
(biconvex), f =420 mm,;

- 02 Gia gitt linh kién (component holder);

- 01 Man chén trdng 150x150 mm;

- 01 TAm giao thoa (interferometer plate)
kém bd truyén dong/vi chinh chinh xéc;

- 01 Phén tir quang dién (photoelement);

- 01 DPdng hd van ning s6 PHYWE: 600V
AC/DC, 10A AC/DC, 20 MQ, 200 pF, 20
kHz, -20°C dén 760°C;

- 01 Thudc day, dai 2 m;

- 04 Dé (adjusting support) 35x35 mm;

- 02 Vong cho gia gitt linh kién (ring for
component holder);
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M0 hinh dao tao hiéu ting
Zeeman véi nam cham dién

- 01 Giao thoa ké Fabry—Perot;

- Str dung giao thoa ké Fabry—Perot va mot
kinh quan sat tu ché @é do su tach vach cua
vach trung tdm thanh cac vach khac nhau,
bidu dién duéi dang sb song, theo bién thién
cua mat d§ tir thong (cuong do cam Gng tir
B).

Zeeman Effect Training System
with Electromagnet

- 01 Bén cadmium cho hiéu tmg Zeeman;

- Tir két qua trén, tinh/r6c lwong mot gia tri
cho magneton Bohr.

- 01 Nam cham dién (khong kém miéng
cuce);

- Nghién ctru dinh tinh anh sang phat ra theo
phuong cua tir truong.

- 01 Miéng cuc (dd khoan, dang con);

- 01 Ban xoay chiu tai nang;

- 01 B6 nguon PHYWE cho dén phd, 230
VAC /50 Hz;

- 01 Bién ap diéu chinh PHYWE c6 man
hinh s6 DC: 0...20 V, 12 A/ AC: 0...25 V,
12 A

- 01 Tu dién (electrolytic), 22.000 pF.




- 01 Ddng hd van ning s6 PHYWE: 600V
AC/DC, 10A AC/DC, 20 MQ, 200 pF, 20
kHz, -20°C dén 760°C;

- 01 Bang quang hoc “expert”, dai 1000 mm;

- 02 Pé didu chinh cho bing quang hoc
“expert”;

- 08 Gia truot cho bang quang hoc “expert”,
chiéu cao 80 mm;

- 05 Gia gitr linh kién;

- 02 Thiu kinh thiy tinh, 16i hai mat, f =
+50 mm;

- 01 Thiu kinh thiy tinh, 16i hai mat, f =
+300 mm;

- 01 Khau iris (iris diaphragm), 2—28 mm;

- 01 Bo loc phan cuc gin trén truc
(polarisation filter on stem);

- 01 Mau phan cyc kém tim mica A/4
(polarization specimen with mica A/4 plate);

- 01 Day ndi 32 A, 250 mm, mau do;

- 01 Day ndi 32 A, 250 mm, mau xanh;

- 01 Day ndi 32 A, 500 mm, mau do;

- 01 Day ndi 32 A, 500 mm, mau xanh;

- 01 Day ndi 32 A, 750 mm, mau do;

- 01 Day ndi 32 A, 1000 mm, mau do;

- 01 Day ndi 32 A, 1000 mm, mau xanh;

- 01 Camera ky thuat s OPTIKA USB 10
MP, giao tiép USB 3.0 (OPT C B10PLUS);

- 01 Vong cho gia giir linh kién (ring for
component holder);

- 01 Gia d& cho camera ky thuat so;

- 01 Ong kinh 12 mm cho camera ding
trong thi nghiém hi€u ing Zeeman.
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Kinh hién vi luc nguyén tir AFM

Thu nhan anh

- Lép rap mot kinh hién vi Iyc nguyén tir
(AFM);

01

Cai

Atomic Force Microscope

- Viing quét: 0,05 pm x 0,05 pm (t6i thiéu)
— 20 pm x 20 pm (i da);

- Tim hiéu céc luc co ban gilra cac nguyén tir
tai mili dO va bé mat mau;

- 6 diém 14y mau trén mdi dong: 50, 100,
250 hoac 500;

- Tim hiéu vé& diéu khién chuyén dong véi do
chinh xic nanomet va hién tuong trd
(hysteresis) & cac b truyén dong kiéu piezo;

- Tbe d6 quét: 1 pixel/gidy (ti thidu) — 200
pixel/gidy (i da);

- Hiéu nguyén ly cac phuong phap quét khac
nhau nhu ché do chiéu cao ¢b dinh (constant

height) va ché do luyc ¢b dinh (constant force).

- Thoi gian cho mdi anh (vi du):

+ 4 phut cho anh 100 x 100 pixel, ldy miu &
100 pixel/ gidy;

+ 11 phut cho nh 250 x 250 pixel, ldy mau
& 200 pixel/gidy;

+ 25 phut cho dnh 500 x 500 pixel, ldy mau
& 200 pixel/gidy (chi quét theo chidu tién);

- Do phan giai: Phu thudc vao viéc can
chinh b thiét 1ap; thuong co thé phan biét
c4c chi tiét ¢& ~10 nm.

Tinh ning va ché do

- Pau do AFM (AFM tips): Khuyén nghi
ding cantilever ma nhom (10 dau do tir
BudgetSensors dugc kém trong bo).
Cantilever tiép xuc tiéu chuén ciing co thé
sir dung;




- Ché d AFM: Constant Force (luc )
dinh), Constant Height (chidu cao cd dinh),
Lateral Force (luc bén), Force—Distance
Curves (duong cong luc—khoang cach);

- Hé phan hdi (Feedback systems): Ban
piezo XY & ché do dong vong (closed loop)
kém b¢ doc strain gauge;

- Tiép cén mii do lén bé mat (Tip
engagement): Tiép cén thii cong bang co
chu didu chinh vi (differential adjusters) c6
hé tro bu bang phan hdi piezo;

- Budc song laser: 635 nm;

- Cong sult du ra laser: 0,01 dén 2,5 mW.

Yéu ciu may tinh

- Phan mém tuong thich véi hé didu hanh
Windows 7 / Windows 10 / Windows 11;

- C6 3 cdng USB.

*Cung cip thiét bi bao gdm:

- 01 Kinh hién vi lyc nguyén tit AFM (hé
mét);

- 01 Bang thtr nghiém Nexus, 450 mm x
600 mm x 60 mm, 15 gén M6 x 1.0;

- 04 Chén dé Sorbothane dwong kinh @38, 1
mm, ren trong M6.

26 MO hinh déo tao thuc hanh ma |- 01 B mé hinh dao tao thuc hanh ma héa |- Tim hiéu cach thong tin co thé duge ma Bs
hoéa lugng tir lugng tir (hé mét). hoéa va truyén bang phan cuc cua anh sang; j
Quantum Cryptography - Sinh khoa ma hoda cho phép lién lac riéng
Training System tu;
- Ma hoa, truyén va giai ma mot thong diép
bi mat;
- Khao sét cach déi tugng nghe lén gdy ra 16i
trong qua trinh truyén ma c6 thé bi phat hién;
- Minh hoa céac budc ciia giao thirc ma hoa
) ] ] BB84;
CUM THIET BI HUONG 2: CAC KY THUAT KHONG PHA HUY DE KIEM TRA AN TOAN VAT LIEU, CONG TRINH
- Thiét ké hé théng: Thiét ké theo ciu trac
md dun, c6 kha ning thao lip d& dang va
A .z nang cdp 1én cAu hinh hoat dong v&i nhidu - Khao sat phan ting dia chét, do tim hang
27 Thict b Radar xuyén dat loai angten khac nhau cta cung nha san xuét |Karst, hd trg phat hién céc tai bién dia chit Hé

(GPR/Georadar)

trong dai tan sb tir 30 MHz dén 2,3 GHz
phuc vu da dang cac déi tuong va timg dung
khao sat.

khéc;

Ground Penetrating Radar

- S6 kénh phan ctng: 2 kénh (4 kénh dit
liéu), cho phép khéi diéu khién két ndi ddéng
thoi véi 2 angten khac nhau trong qua trinh
thu thap dit liéu; c6 thé két ndi t&i 8 angten
hoat ddng thoi voi bd ProEx mé rong.

- Do tim va ban dd hoa cac cong trinh ha
ting ky thuat ngdm (duong béng, cap
ngdm...);

- Xac dinh vi tri: Dinh vi bing 01 b do
khodng cach gin véi banh xe khao sat (c6
thé ndng cdp thiét bi thu GPS hodc thiét bi
toan dac — Tuy chon thém).

- Phat hién c4c déi twong ngdm hay cac di
thuong ngdm dudi long dét hay bén trong két
c4u bé tong cong trinh

- Cip bao vé: IP65.

- Khéi diéu khién da kénh MALA ProEx:

+ Tén s6 ldy mau: 0,2 dén > 400 GHz.

+ ¢ 6n dinh tin hidu: < 70 ps.

+ Kich thudc: 32,5 x 22,2 x 4,2 cm.

+ Khéi lugng: 1,9 kg.




- Angten tin s6 30 MHz (khong man chén)
gitp khio sat dia chit ¢ ting siu, do sau
thuc t& tiy theo didu kién dia chat cu thé
tung khu vuc khao sat.

+ Tan sd trung tdm cua Angten: 30 MHz.

+ Chiéu dai: 13,06 m.

+ Khéi luogng: 7,8 kg.

- Angten tin s6 100 MHz (c6 man chin):

+ Tan s6 trung tdm cua Angten: 100 MHz.

+ Kich thudce: 125 x 78 x 20 cm.

+ Khdi lugng: 25,5 kg.

- Angten tin s6 250 MHz (c6 man chin):

+ Tén s trung tAm cta Angten: 250 MHz.

+ Kich thude: 74 x 44 x 16 cm.

+ Khéi luogng: 7,85 kg.

- Angten tin s6 500 MHz (c6 man chin):

+ Tén s trung tim cta Angten: 500 MHz.

+ Kich thude: 50 x 30 x 16 cm.

+ Khéi lugng: 5 kg.

- Angten tin s6 800 MHz (c6 man chin):

+ Tén s trung tim cta Angten: 800 MHz.

+ Kich thude: 38 x 20 x 12 cm.

+ Khdi luong: 2,6 ke.

- Angten tin s6 1200 MHz (c6 man chin):

+ Tén sb trung tam ciia Angten: 1200 MHz.

+ Kich thudc: 19 x 11,5 x 11 cm.

+ Khéi luong: 1 kg.

- Phin mém diéu khién vén hanh va xu Iy
dir liéu c6 giao dién than thién vdi nguoi s
dung, da ngén ngir, co thé xuit dit liéu ra
c4c dinh dang dé nhdp vao cac phin mém
phan tich dir liéu dia vat ly chuyén sau
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Thiét b kiém tra siéu &m khuyét
tat

° May do khuyét tat siéu am ky thuat sé
EPOCH 650, dau néi LEMO, déy ngudn
chuén chau Au, ban phim tiéng Anh, tai lidu
huéng dén tiéng Anh, cAu hinh nim diéu
khién. Thiét bj dugc thiét k& tuan thu tiéu
chuén EN12668-1.

- Kiém tra khong hiyy thé NDT bang ky thuat
siéu 4m

Ultrasonic Testing (UT)
Equipment

. Céc tinh niang phin mém tiéu chuén
bao gém: ché do hién thi A-scan toan man
hinh, DAC/TCG ddng, DGS/AVG tich hop,
danh gia chi thi theo tiéu chudn AWS
D1.1/D1.5, hiéu chinh bé mit cong, diéu
khién PRF thii cong tir 10 Hz dén 2000 Hz,
do mot xung tai moi mic PRF, bd phat
xung séng vudng c¢6 thé didu chinh, cic b
loc thu k¥ thudt sé co ban, Auto 80%, 5 man
hinh do luong c¢6 thé tuy chinh boi ngudi
dung, ché d6 hién thi ludi duong truyén am,
bd ghi dir ligu chit—sb bén trong voi cac loai
tép mo rong, nhiéu dinh dang xut bao céo,
va céc tham sb c6 thé chinh stra.

- Bao gbm diu do, miu chudn va khoa dio
tao

e BO thiét bi bao gdm: man hinh LCD
mau v6i nhiéu bang mau va didu khién do
sang linh hoat, chimg chi hi¢u chuan
EPOCH 650, pin sac lithium-ion, gia do
Pipestand dinh vi lién tuc, va hop dung van
chuyén.
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Dau do goc 45 do, tan sb
4MHZ, kich thuéc bién tir
8x9mm

e  Dau do siéu 4m goc 4 MHz,

Phat song siéu am

cai




45° Angle Beam Transducer, 4
MHz, 8x9mm Element Size

kich thudc phén tir 8 x 9 mm,

song cit khuc xa 45°,

v0 dong Atlas,

nbi LEMO-00 goc vudng.

Kém chimng chi kiém tra.

Pau do goc 60 do, tan sb

30 4MHZ, kich thudc bién tir e  Dau do siéu 4m goc 4 MHz, Phat séng siéu am 5 Céi
8x9mm
60° Angle Beam Transducer, 4 . . Ao
MHz, 8x9mm Element Size kich thudc phan tir 8 x 9 mm,
° song it khac xa 60°,
° vo dong Atlas,
e  ndi LEMO-00 goc vudng.
° Kém chimg chi kiém tra.
31 Pau do goc 70 do, tan sb
4MHZ, kich thudc bién tir e  DPiu do siéu am goc 4 MHz, Phat song siéu am 5 |ca
8x9mm
70° Angle Beam Transducer, 4 , . Ao
MHz, 8x9mm Element Size kich thudc phan tir 8 x 9 mm,
° song cit khic xa 70°,
. vo dong Atlas,
. n6i LEMO-00 goc vudng.
° Kém chimg chi kiém tra.
32 Bau do thang, tan s6 2MHZ, Piu do siéu am tiép xuc 2 MHz, Phét song siéu 4m 5 |cai
kich thudc bién tir 10mm.
Straight Beam Transducer, 2 , i N
MHz, 10mm Element Diameter Kich thude phan ttr 10 mm,
voO dong Atlas,
dau ndi LEMO-00 goc vudng.
° Kém chirng chi EN121668.
33 C:ip kFt r}m Lrem001 -Lemoo cho o Cép LEMO 01 sang LEMO 00, Kft r101 gitra dau do va thiét bi dién tir ctia hé 15 Cai
dau do va may siéu am
Lemo 01 to Lemo 00 Probe Joai RG174,
Cable
e  chidudai2m.
34 M3u chuén V1, thép carbon mét) Khoi chuan ASTM E164 kiéu IIW (hé Dung cu chuén thiét bi siéu 4m 5 Cai
V1 Calibration Block, Carbon o thép 1018 (khong kém hop F129).
Steel
° Twong dwong miu chuin VI, thép
carbon.
07 M3u chuén DAC . chiéu day 19mm. Dung cu chuan thiét bi siéu 4m 5 Cai
DAC Calibration Block ° C6 gidy chimg nhan
Thiét bi dugc tich hop pin, cho phép di
chuyén linh hoat, sir dung thuan ti¢n va
khong bi phy thudce vao ngudn dién ngoai.
A s Vo may dugc thiét ké theo nguyén Iy cong
36 Thiét bi kiém tra tir tinh ° Nguon dién: 100-240 V' AC, 50/60 thai hoc, két hop véi trong luong nhe, giup 5 Bo

Hz (c6 thé sac pin / van hanh bang pin)

giam mét moi va cang thing cho nguoi vin
hanh, tir 46 nang cao hiéu qua kiém tra va
cho phép thuc hién dugc nhiéu cong viéc
hon.

Magnetic Particle Testing (MT)
Equipment

° Luc nang: AC: 4,5 kg (10 1b); DC: 18
kg (40 Ib)

° Kich thuéc (mm): Dai 21,9 x Rong
19,1 x Day 5,4

° Thoi lugng pin: 6 gio

° bién 4p DC: 14,8 V

° Khoang cach chan (diéu chinh dugc):
49-139 mm

° Trong luong: 1,9 kg (bao gdm pin)

° Chu trinh hoat dong: 25%, thoi gian
bat tdi da 5 gidy




. Nguén sang UV: 5.000 pW/em? (tinh
tai khoang céch tir dén dén bé mat miu)

37 Thiét bi gong ti *  Thict bi gon nhe (2.2Kg, chua tinh 1.0 o i Ci
cap) thuan tién cho viéc ki€ém tra khuyét tat.
Magnetic Yoke .;. ‘lelet kf Ch‘aC chan, chong nudc ¢ dau
noi va cong tac deén.
e (o dén theo kém thiét bi thuan loi cho
viéc kiém tra trong didu kién thidu sang.
. Ngudn dién 220V/60Hz hoic
110V/50Hz.
° Cap dai 4m, lyc nang 5.45Kg, khoang
mé rong chan t6i da 190 mm.
38 Thiét bj kiém tra siéu am méng |  Méy chinh OmniScan X4 céu hinh |, s
pha PAUT 16:64PR (kém 2 pin sac) Kiém tra siéu &m bang mang pha PAUT
Phas‘ed Arrqy Ultrasonic o Adapter sac AC/DC
Testing Equipment
e  USB 16 GB kém phian mém OmniPC
phén tich
° Miéng chdng 16a man hinh
° Vali van chuyén
. Laptop Intel Core 17, man hinh 15.6”
Full HD IPS, RAM 8 GB, SSD 512 GB,
GPU tich hop/rdi, Windows ban quyén, cai
sin MS Office va phin mém hang (l4p
Focal Law, Scan Plan, phan tich di liéu, m¢&
nhiéu file, xuét bao céo; hardkey/softkey)
. Bom tiép nudc lam chét tiép 4m
39 Pau do A32, dé kiém tra tim . Dau do siéu am mang pha tiéu chuin | ., A .z 2
phing 5.0 MHz, Kiém tra siéu am cho cac tam dang phang
A32 Phased Array Probe for . 'y A s
Flat Plate Inspection . mang tuyen tinh 32 phan tir,
e khiu do hoat dong 32 x 10 mm,
° budc phén tr 1,0 mm, d¢ nang 10 mm,
. vo A32, ghép tré voi Rexolite, boc
PVC,
° cap dai 10 m, dAu ndi OmniScan.
40 Ném phing cho diu do A32 . 7 Ném theu chuan cho dau do siéu am Kft h(_)‘[l) v6i dau do A32 dé kiém tra siéu am
mang pha goc A32, tam phang
Flat Wedge for A32 Probe . ' quét thuong, goc khuc xa 55° trong
thép,
. song cit,
. ¢6 tily chon IHC (cdp nudc, 16 va
carbide).
Ao A 5 A . Luu trir: B§ nh¢ trong > 32 GB, luu [Nhéan thong tin thanh phin hoa hoc va xac
41 Th h h thanh ph Lo T 2 . .o
i€t bi phan tich thnh phan ¢ e 100,000 két qua kem hinh anh va [nhan cdp 4o (ID) hop kim trong vai gidy sir Bo

vat liéu PMI

dir liéu phé; hd tro thé microSD va USB.

dung XRF.

Positive Material Identification
(PMI) Analyzer

. Két ndi: USB 2.0 Type-A (Wi-Fi,
Bluetooth, USB flash), USB 2.0 Type Mini-
B (két ndi may tinh).

Phén tich magié (Mg), nhom (Al), silic (Si),
I huynh (S) va phét pho (P)

e  Khéi luong & kich thudec (VANTA
CORE): 1,85 kg (c6 pin), 1,62 kg (khong
pin); 10,4 x 29,6 x 24,1 cm.

e Ngudn dién: Pin Li-ion 14,4 V thao
11 hodc ngudn ngoai 100-240 VAC, 50-60
Hz, tdi da 70 W; pin dét tai tay cam.




Thiét bi tich hop cac cai tién cong nghé méi
nhét trong kiém tra dong dién xody, v6i kiéu

42 Pau do dong xody kiém trabé  |e Thiét ké: Pat chuén IP66, tuan tha EN-|dang nho gon Vfi~két c?iurbén cl}éc. Man hinh Bb
mat 15548 VGA 5,7 inch ho trg ché do hién thi toan ’
man hinh, giup nguoi dung quan sat tin hiéu
thu dugc 10 rang va truc quan.
Surface Eddy Current Probe . Pin: Thoi gian st dung 16n dén 10 gio
° Man hinh: VGA 5,7 inch (14,5 cm),
hién thi toan man hinh, d6 phan giai 640 x
480
° Giao di¢n: Truc quan, dé sur dung;
hién thi toan b thong s ciing liic
° Ché d6 do:
. Cii tién b loc cho ché d6 mé to quay
e Daitan dauds 10 Hz— 12 MHz
° Ty dong can béng v6i két nbi BNC
e  Hién thi dong thoi 2 gié tri do
° Ty dong tron kénh thuc
. Luu trir: Luu ti da 500 file (chuong
trinh va dit liu), xem nhanh thong tin file
trén may
° Kich thudc: 236 x 167 x 70 mm
° Trong luong: 1,7 kg (bao gdm pin)
. Ngudn dién: 100-120 VAC / 200-240
VAC, 50-60 Hz
° Nhiét d6 hoat dong: —10 °C dén 50 °C
° Ngon ngii: HO trg da ngon ngir (Anh,
Phap, Duc, Nhat, Trung, Nga,...)
° May chinh Nortec 600D, kém thé nh&
2GB
° Céap USB
e  CD/USB chira phin mém va tai lidu
hudéng din sir dung (tiéng Anh)
° Vali van chuyén thiét bj
e B KIT kiém tra mdi han
. Cong nghé cbt 16i: St dung thm vi | K:emr tr? khrongA phi hu?’ Q\JDT,): S °
8 o kénh (Microchannel Plate - MCP) nhay voi |[CTiSY c4¢ cdu triic bén trong vat ligu ma tia X A
H¢ chup anh neutron kho xuyén qua hodc khong hién thi rd (vi du: Hé

neutron, kich thudc wvung hoat dong
16n: 100x100 mm?2.

céc hop chét chira hydro bén trong vé kim
loai day).

Neutron Radiography System

e  Hé théng hién thi: Két hop MCP vai
man hinh huynh quang (phosphor screen)
hoat dong trong budng chan khong.

- Chup anh ciit 16p neutron (Neutron
Tomography): Xay dung mé hinh 3D bén
trong mau vat liéu véi thoi gian quét nhanh,
cho phép xir Iy nhiéu mAu trong ngay.

. Céu tao quang hoc: Bao gf”)m mot
guong dat nghiéng goc 45° so voi truc chum
tia dé truyén hinh anh dén camera.

- Ghi hinh théi gian thue: Cung cdp kha
nang chup anh tinh hodc quay video (video
imaging) phuc vu nghién ctru dong hoc.

. Thiét bi chin khéng & Didu
Kkhién: Tich hop bom ting ép turbo (turbo
pump), dong hd do ap suét, bom so cip
(roughing pump) va bd cip ngudn cao ap.

- Nghién ctru véi ngudn neutron quy méd
nh6: Nho hidu suét phat hién dic biét cao,
hé théng c6 thé thuc hién chup anh tét ngay
¢4 khi st dung céc ngudn neutron yéu (nhur
mady phat neutron DD).




e  Kha ning ghi hinh: C6 thé ghép ndi
linh hoat véi nhiéu loai camera, dic biét 1a
dong camera CMOS Nocturn d¢ nhidu thip
cua Photonis.

- Téi wu héa thoi gian sit dung chim
tia: Rt ngén thoi gian phoi xa cua méu,
gitip bio vé miu vat va tin dung hiéu qui
thoi gian van hanh cta cac ngudn neutron
quy gia.

e  Tbcdd xirly:

o Chup anh tinh dinh dang lon chi trong
vai gidy.

o Tai tao anh cét 16p (Tomography) trong
khoang 60-90 phut.

. D) nhay & Hiéu suit: Hiéu sudt
phat hién cyc cao dbi véineutron nhiét
(thermal) va neutron lanh (cold), cao hon
nhidu so voi h¢ thong dua trén chat nhip
nhay (scintillator) truyén théng.

e Pic tinh vat lidu: Vat liéu ché tao
duoc t6i wu hoa dé giam thidu tan xa/hdp
thu neutron, khong bi kich hoat tr¢ thanh
ngudn phéng xa va déng gop nhidu nén
khong dang ké.

44 o e  Gdm may chinh c4u hinh éng phat tia . . S .
Thiét bi chup X ray X va ban diéu Khién, b day ngudn dién Chup anh phong xa bang tia X. Bo
X-ray Radiography System ) Cunrg ca~p may chinh Fali hinh va phim Thiét ké bai giang Iy thuyét va thuc hanh cho
chyp, nudc rira phim, gha rira phim, bon | . N
i sinh vién.
) chira i
CUM THIET BI HUONG 3: NGHIEN CUU VAT LY Y KHOA, XA TRI, CHAN DOAN HINH ANH
4 Bai thi nghi¢ém PET . B¢ phan tich da kénh DT5770 Ung dung: Hé
Positron Emission Tomograph - Tro khang vio: 50 Ohm /1 kOhm | - Nghién ciru phé Gamma va hé tuyén tinh
Experiment System
- Chép nhén tin hiéu 4m/duong - Phat hién huy cap Positron
- B9 rong bang: DC to 30 MHz - Chup anh va tai tao 2 chiéu
- D0 phén giai Resolution: 14 bit - Panh gia d6 phan giai khong gian
- Téc d6 iy mau: 150 MS/s
- Diéu chinh Zero ty dong hodc tiy
chinh lén dén 0.65 ms
- bat ngudng: ty dong hoac tuy
chinh _
Phan mém Easy PET
May tinh
46 hu do ding trong quét chum tia . Thé tich ghi nhan (Collecting [Budng ion hoa dung do li€u twong doi trong cai

Volume): 0.125 cc.

phantom nuéc hodc do lidu trudng chiéu nho.

Beam Scanning Detector

e  Kich thugc diém do (Spot Size): 8.0
mm.

° Khoang cach tir dinh v6 ngoai t6i tim
thé tich ghi nhan (Centroid of Collecting
Volume from exterior tip of shell): 4.47 mm.

. Puong kinh ngoai ctiia vo (Outside
Diameter of Shell): 8.0 mm.
. Puong kinh trong cia vo — duong

kinh ngoai cua thé tich ghi nhén (Inside
Diameter of Shell - Collecting Volume
Outer Diameter): 5.8 mm.

. Puong kinh dién cuc ghi (Collector
Diameter): 1.0 mm.

. Chiéu dai dién cuc (Collector Length):
6.4 mm.




. Pién ap phan cuc khuyén nghj
(Recommended Polarizing Voltage): 300 V.

. Pién ap phan cuc téi da (Maximum
Polarizing Voltage): 1000 V.

. Chéng thAm nuéc.

47 Dau do dung trong chudn liéu 1 yie g3 do: Farmer Cai
tuyét doi chum tia photon
Dosimetry lonization Chamber I . N . A 1 -2 Ap 34:
i Thé tich ghi nhén (Collecting [Buodng ion hoa dung do licu tuyét doi trong
for Absolute Photon Beam . . ..
o Volume): 0,24 cc nudc, khong khi va phantom.
Calibration
. Kich thude diém do (Spot Size): 13,1
mm
e  Khoang cach tir dinh vo ngoai dén
tam thé tich ghi nhan: 5,79 mm
. Duong kinh ngoai cuia vo: 7,1 mm
. Puong kinh trong cua vé / dudng kinh
ngoai cia thé tich ghi nhan: 6,1 mm
. Puong kinh dién cuc ghi (Collector
Diameter): 1,0 mm
. Chidu dai dién cuc (Collector Length):
7,5 mm
. Dién 4p phéan cyc khuyén nghi: 300 V
° Pién ap phén cuc tbi da: 1000 V
° Pic tinh: Chéng thim nudc
48 Piu do dung trong chuan liéu  |e Thé tich ghi nhin (Collecting B
np As 4L Cai
tuyét doi chum tia electron Volume): 0.62 cc.
Parallel-Plate lonization . Kich thudc diém do (Spot Size): 26.5 | Budng ion hoa dang song song dung do lidu
Chamber mm. trong nudc
. Khoéng cach tir bé mit ctra s6 t6i tim
thé tich ghi nhan (Centroid of Collecting
Volume from exterior surface of window):
2.0 mm.
. Khoang c4ch giita ctra s6 va dién cuc
thu (Window Collector Gap): 2.0 mm.
° Puong kinh dién cuc ghi (Collector
Diameter): 20 mm.
° Béan kinh vong chin (Guard Ring
Width (Radial)): 4.4 mm.
e Chit lidu cira s6: Nhya Shonka C552
hodc A150 hoac nhya D400 polystyrene.
° Bé day ctra s6: 1 mm.
° Pién ap phan cuc khuyén nghj
(Recommended Polarizing Voltage): 300 V.
° Pién ap phan cuc t6i da (Maximum
Polarizing Voltage): 1000 V.
° Chéng thim nuéc.
49 Thiét bi do khéo sat blic xa cam |e Kich thudge: 10 x 20 x 15 cm (rong *x (Do suét lidu birc xa ion héa (gamma, tia X Cai

tay

sau x cao)

va beta ning luong cao) trong moi truong

Handheld Radiation Survey
Meter

. Khéi lugng: 1,07 kg

Giam sat an toan btrc xa cho con ngudi va
khu vuc lam viéc

. Buc xa phat hién: Beta > 1 MeV,
Gamma va tia X > 25 keV

Khao sat btrc xa hién truong trong phong thi
nghiém, bénh vién, co s¢ hat nhan

e  Daido & thoi gian dap ting dién hinh:

% 0-500 uR/Ah (5 uSv/h): 5 s

% 05 mR/h (50 uSv/h): 2 s

$  0-50 mR/h (500 uSv/h): 2 s

% 0-500 mR/h (5 mSv/h): 2 s

% 05 R/h (S0mSv/h):2s




° Do chinh xac: +10% gia tri do
(10-100% thang do), khong tinh dap ung
nang lugng; chuan hiéu chuén Cs-137

. Pau do: Budng ion hoa khéng khi 230
cc, nén 8 atm (125 psi)

e  Djéu khién: ON/OFF, MODE

. Tinh nang tu dong: Ty zero, tu chon
thang do, tu bat dén nén

° Ngudn dién: 2 pin kiém 9 V, thoi gian
hoat dong ~200 gid

° Thoi gian khoi dong: < 2 phut (khi
cin bing nhiét moi trudng)

. Hién thi: LCD analog/ky thudt sé co
dén nén

50 Heé thiét bi do dién tich chuan Ln N . ° Do dong dién va dién tich cuc nhd sinh N
° S6 kénh doc lap: 2 kénh. NP T Bo
(Electrometer) ra tir buong ion héa/dau do buc xa
Reference Electrometer System |® Dién ap phan cyc: +/- 1000 V. ° A Cap dién dp phan cyc on dinh cho
buong do
Y X PN . Ghi nhén, lvu trlr va xu 1y tin hiéu do
* Bude nhdy thi¢t 13p: 1 V. theo thoi gian hodc theo ngudng cai dat
X 2 e as ; . Phuc vu chuan liéu, hiéu chuan va
. Khoang hién thi dong thap: 0.001 pA - Kidm tra chét leong (QA/QC) trong do lung
500.0 pA. .
burc xa
. Ung dung trong xa tri, y hoc hat nhén,
. Do phan giai dong thip: 1 fA. phong thi nghiém vat ly — hat nhan va an
toan burc xa
e  Khoing hién thj dong cao: 0.001 nA -
500.0 nA.
e D) phan giai dong thip: 1 pA.
° Khoang hién thi dién tich thap: 0.001
PC —999.9 pC.
° Do phén giai dién tich thip: 1 fC.
e  Khoang hién thi dién tich cao: 0.001
nC —999.9 uC.
e D¢ phan giai dién tich thip: 1 pC.
° Do tai lap: +/- 0.1%.
e Do on dinh: +/- 0.5%.
e Dj phi tuyén tinh: +/- 0.2%.
51 Bf”) pharltorrz‘rén dfm'g trong. dg . , Blue Wz‘iter la vat liéil:l tu,ct.ng duong o Mé phong nuéc/md mém véi do tuong .
licu tuyét doi cho may xa tri gia |nudc trong vong 1.0% do6i véi photon, Bo

tdc tuyén tinh

khéng chira tap chét va khong khi.

duong cao dé do lidu birc xa

Plastic Water Phantom for
LINAC

° Mat do: 1.09 g/cm3.

. Ding lam phantom nudc rén trong xa
tri va vat 1y y hoc

° Céc thm vat lidu nay c6 do bén cuc
cao va khong bi dinh vao nhau khi xép
chdng hodc luu tri.

. Hiéu chudn va kiém tra chat lugng
(QA/QC) thiét bi xa tri va hé do lidu

e  Khong bi anh huéng boi sy thay dbi
nhiét d6 hogc do 4m.

e Danh gia phan bd lidu theo do sau va
liu tai cc vi tri x4c dinh

. Kich thude tidu chun: 30x30 cm (dai
X 1ong).

. Két hop véi budng ion hoa
(EXRADIN A28, A12S, Al1) dé do chinh
xac liéu photon

. S6 luong: 36 tAm, bao gdm: 29 tim
B& day 1 cm; 01 tdm Bé day 5 mm; 02 tim
Bé& day 2 mm; 01 tAm Bé day 1 mm; 01 tAm
chén 2 cm co duc 16 cho budng ion hoa
EXRADIN A28; 01 tdm chén 2 cm ¢6 duc
16 cho budng ion hoa EXRADIN A12S; 01
tAm chén 2 cm c6 duc 15 cho budng ion héa
EXRADIN All.




Thiét bi diu do dang bang dung

IC PROFILER la bang d4u do 2D duy nhit

52 kiémr tra ch,ét luong mé}f Xa t‘ri o Loai diu dé: Budng ion héa song song; dugc ching minh la tuong duong voéi Bo
gia toc tuyen tinh va phan mém ’ ' ’| phantom nudc mang lai két qua c6 d§ chinh ’
di kem x4c cao va cai thién quy trinh lam viéc.
ifNﬁz’chZ’ rArray System for o g8 1iong diu do: 251; Dung trong QA hang théng va QA hang nam.

Tinh ning chinh: Kiém tra d6 én dinh lidu 16i
ra; Kiém tra do phing, d6 dbi xung, kich
thude truong chiéu va bé rong penumbra; Do

. Khoéng cach dau do: 5 mm; chinh x4c trong vong 0.5% so v6i phantom
nudce; Thiét 1ap trong vai phut, khong can
warm-up; C6 thé ding cho kiém tra chip
nhan, kiém tra thuong quy.

° Kich thuéc vung do: 32 cm x 32 cm;

e Theé tich dau do: 0.046 cc;

° D6 nhay ciia dau do: 14.4 pC/cGy;

. Do day Build-up: 0.94 g/cm?2;

° Do day tan xa: 2.3 g/cm?2;

° Vit liéu: PMMA (Acrylic);

e  Khoi lugng: 8.8 kg.
Hé théng phantom nuéc SUN SCAN 3D
dugc sir dung dé do lidu twong dbi va khao

. Phantom nuéc SunSCANTM: Thiét |sat phan b6 liéu 3D ctia chum tia trong xa tri.

ké hinh tru tron, gitp mé rong kha ning |Thiét bi phuc vu thu thap dir liéu chum tia

Hé théng phantom nuéc ding  |quét theo truc X, Y va dwong chéo ma [(PDD, TPR, TMR, profile...) cho hé théng
53 trong do lidu twrong dbi va phan |khong bi mét dir lidu, ké ca dudng chéo cua |lap ké hoach xa tri, ddng thoi dung trong He

mém didu khién, thu thap dir
liéu di kém

c4c truong chiéu 40 cm x 40 cm. Bé day
thanh/d4y: 13/19 mm; Chiéu cao: 916 mm;
Chiéu rong: 736 mm; Dudng kinh bén
trong: 676 mm; Dung tich: 172 lit.

hiéu chuén va kiém tra chat lvong may gia
tdc tuyén tinh. Hé théng dac biét phu hop
cho QA/QC thudng quy va xa phiu, cho
phép do chinh xac cac trudong chiéu 16n va
phurc tap trong moi truong twong duong
nudc.

3D Water Phantom System for
Relative Dosimetry

e  Ban ning Mini-Lift Table: SSD tbi da:
1200 mm; SSD tbi thiéu: 700 mm; D6 6n
dinh theo chiéu doc: 0.1 mm; Kich thudc
DxRxC (mm): 1003.0 x 832.0 x 761.0.

. Thung chita nudc va bom cho
SUNSCANTM: Téc d6 bom/xa tdi da
(phut): 7/7; Kich thudc Dai x Rong x Cao
(mm): 554.0 x 783.0 x 1298.0; Khéi lugng
(Téng/Tréng, kg): 261.0/83.0; Dung tich
(lit): 186.0.

. B6 hd trg TPR/TMR ding trong do
dir liéu chum tia cho xa phiu: Téc do
bom/xa khi do TPR: < 05 phut.

. Théng s6 quét: Pham vi quét theo
chiu doc: 400 mm; Pham vi quét theo
chiéu ngang (dwong kinh): 650 mm; Pham
vi quay cua truc quét: 360 do; Pong co: ma
hoa budc; Ché do quét: step-by-step hodc
quét lién tuc; Téc do quét: 1én dén 20 mm/s;
Do chinh xac quét: 0.1 mm; D¢ lap lai: 0.05
mm; DJ phan giai vi tri: 0.02 mm.

° Pién tir ké: Thoi gian warm up: < 01
phut; Pién tich: > 10 pC; Dong: 10 pA-7.2
nA; Dong ro: +/- 0.12 pA; Kha nang thay
dbi dién ap: -400 V dén +400 V.
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Hé théng lap phan mém lap ké
hoach diéu tri Monaco

Céu hinh cung cip:

Hé théng Monaco dugc st dung dé lap ké
hoach, mé phéng va tdi uru hoa lidu lugng
birc xa trong diu tri ung thu bang k¥ thut
tién tién nhu IMRT va VMAT. Nhé thuat
toan Monte Carlo va t6i uu hoa sinh hoc, hé
thong gitp tinh toan chinh x4c liéu tiéu digt
khéi u ddng thoi bao vé ti da cac mé lanh
xung quanh.

Monaco Treatment Planning
System (TPS)

Hé théng phin mém lap k& hoach diéu tri
Monaco

Bao gém:

- May tinh: 01 Céi

K¥ ma hi¢u: HP Z8 G5

Thuong hi¢u: HP

(Hang Elekta cung cdp, co thé cung cép
model cao hon G5 tai thoi diém cung cp
hang hod)

Chu¢t va ban phim may tinh: 01 B

(Kém theo may tinh)

Man hinh mdy tinh: 01 Cai

(Kém theo may tinh)

- Phan mém c6 chirc ning v& duong bao va
lap ké hoach xa tri c6 ban quyén tron doi: 01
Bo

- May in laser mau: 01 Cai

Ky ma hi¢u: imageCLASS LBP623Cdw

Thuong hi¢u: Canon

Xuét x{r: Viét Nam

(Mua trong nudc)

- B6 Iuu dién (UPS online): 01 Bo

Model: ULN602C

Hang san xuét: Up Select Electronics Co.,
Ltd.

Xuit xtr: Pai Loan

(Mua trong nudc)

Tinh niing, Thong s6 k§ thuit cung cip

Cung cip cu hinh i thiéu nhu sau:

Bo vi xir If: Intel Xeon 14-Core, toc do 2.5
GHz

RAM: 128 GB

Card man hinh: 2.0 GB

Dung lugng 6 ciing: 1TB

Chudt + ban phim may tinh: 01 b

Man hinh LCD, kich thudc 24 inches, do
phan giai: 1920 x 1080 pixel: 01 Céi

Chtrc nang:

* Lap ké hoach xa tri:

- Xéc dinh cac thé tich xa tri (GTV, CTV,
PTV), v&€ duong bao CT mé phong.

- Xac dinh céc co quan can bao v¢ vai licu
gidi han.

- Xéc dinh sd truong chiéu, goc chiéu, sb
lugng cac truong chi€u chia nho, ning
lugng chum tia.

- Chuc nang lap ké hoach xa trj 3D-CRT
(3D- Conformal Radiation Therapy).

- Lap ké hoach xa tri theo phuong phap diéu
bién lidu (IMRT) gdm:

+ Ché d6 ding va phat tia (Step and Shoot)

+ Ché d6 MLC dong (dynamic / dMLC)

- Churc ning lap ké hoach xa tri VMAT,
SRS, SBRT

* Tinh nang dang ki anh va v&€ duong bao:

- HO trg dang ky anh CT, MRI, PET.

- Chtrc nang chong anh.




- Hb tro dinh dang truong chiéu véi MLC,
hd trg nhiéu loai MLC.

- Hop nhit anh va céc chirc ning dénh gid

- V& duong bao CT mo phong.

- C6 chirc ning hd trg v& duong vién dua
vao duong vien mau (thu vién mau).

- H3 tro nhiéu phuong phap vé dudng vién:
tu dong, thu cong.

- Tao anh MIP, AIP (AveragelP) va minIP.

* Thudt toan tinh lidu:

- Thuat toan su dung Monte Carlo dya trén
ké hoach MLC hoic céc thudt toan khac dé
tinh lidu, dé t6i wu lidu didu tri va thoi gian
tinh toan.

* Chirc nang quéan 1y ké hoach xa tri:

- Chuyén ké hoach xa trj

- Tbi wu hoa ké hoach

- Panh gi4 ké hoach:

+ So sanh ké hoach theo side by side

+ So sanh nhiéu cAu tric, nhidu ké hoach

+ So sanh nhiéu phuong thirc 1ap ké hoach

- Phé duyét ké hoach.

B6 Iuu dién (UPS online):

- Cong nghé: online

- Cong sudt: 6 kVA

_Thoi gian luu dién: 18 phut (50% tai)

- C6 chirc ning quan 1y trén phan mém giao
dién web.

May in laser mau:

_D§ phan giai: 600 x 600 dpi

- Tbc d6 in: 21 trang/phit

- B nhé: 1GB
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Hé théng lap ké hoach xa tri
Eclipse (phuc vu nghién ctru va
giang day)

Hé théng lap ké hoach xa tri Eclipse (Ding
cho nghién ctru va giang day)

Hé théng Eclipse duoc sir dung dé 1ap ké
hoach diu tri xa tri toan dién, hd trg tir cac
k¥ thuat thong thuong dén nang cao nhu
RapidArc (VMAT) va SRS. Str dung cac
thuét toan hién dai nhu Acuros XB, hé théng
gitp t6i wu héa phan bé lidu nhanh chéng,
dam bao d chinh xé4c cao giira ké hoach tinh
toan va thyc té phat tia trén may gia tbc.

Eclipse™ Treatment Planning
System

Hang san xuét: Varian Medical Systems, Inc

Bao gém:

May tinh ¢6 trang bi GPU kém phén mém
lap ké hoach Eclipse

May tinh tram kém phdn mém lap ké hoach
Eclipse




° Céu hinh may tram Lap ké hoach diéu

RayStation 1a hé théng 1ap ké hoach xa tri
manh mé, linh hoat va hi¢u qua, phu hop cho
giang day, dao tao va lam sang. Phin mém
hd trg tinh lidu photon va electron bang cac
thuat toan tién tién Monte Carlo va Collapsed
Cone, tang toc bang GPU va tich hop Al
RayStation twong thich v6i hiu hét cac may
xa tri (Varian, Elekta, Accuray, Siemens), hd

56 Hé théng 1ap ké hoach Xatri  |tri (01 bd): Intel Core 19, 2.0 GHz; RAM |tro ddy dii cac k§ thuat 3D-CRT, IMRT, He
RayStation 128 GB; GPU 32 GB; O ctng 512 GB; Man [VMAT, TomoTherapy, CyberKnife, xa :
hinh LCD 27 inches; Ban phim, chugt. ph?lu, xa tri 4p sat va xa tri dap Gng. Hé
théng cho phép nhap/xuat dit ligu DICOM,
chdng anh va dang ky bién dang
CT-MRI-PET, v& contour ty déng bang
Deep Learning, t&i wru hoa da tiéu chi, theo
ddi lidu theo timg phén lidu va tu dong lap ké
hoach bing Al dap tmg yéu cdu QA/QC va
lap ké hoach hién dai trong xa tri.
RayStation™ Treatment . RayStation SQL Database Server:
Planning System CPU Intel Xeon Scalable; RAM 128 GB
ECC; HDD: H¢ didu hanh 200 GB SSD
(RAID 1), Dir licu 2 TB (RAID 10);
Windows Server 2019; MS SQL Server
2019; Network 10 Gb/s.
° Citrix Server: CPU Intel 3.0 GHz;
RAM 8 GB ECC; HDD 256 GB; Windows
Server 2019; Citrix Virtual Apps 1912
LTSR CU4; Network 10 Gb/s; Man hinh 21
inches.
Thuyc hién 7 bai danh gia: D6 tuyén tinh va
£ -x T d6 nhay lidu; Téi lap twong phan cao/thp;
37 )T(am phantom kiém chudn may | o0 6 17517 inches: Phat hién gia anh va du anh; Do phan giai Bo
quang anh; Can chinh chuén truc; Do chinh xéac
dung cu do; Kiém tra d6 rung man hién thi.
Xeray Quality Assurance (Q4) |y o4 isy: PMMA, déng, nhom.
Phantom
58 Phantom kiém tra chét luong . a) D6 phan giai twong phan cao (2-22 |Kiém tra, danh gia chit lwong hinh anh may bo
hinh dnh CT Ip/cm); CT )
. . b) Panh gia do day lat ct va hinh hoc
CT Quality Control (QC) (Wire ramp Tungsten/Thép, khéi ciu
Phantom .
acrylic);
. ¢) Phat hién d6 twong phan thdp
(0.3%, 0.6%, 1.0%, 2.0%);
° d) M6-dun dong nhit;
e  ¢) Mo-dun HU (12 méu vit lidu).
59 Phan mém danh gi4 chat lwong . . i ; .
anh CT va méy tinh ° RapidCHECK™ Software — Phan tich, danh gia QA/QC anh CT bd
. . . May tinh: Windows 10, Intel i3, RAM
CT 04 Analysis Software 8 GB, SSD 512 GB, man hinh 1280x1024.
60 Phantom dinh vi laser o Daily ISO Phantom I"(wm tra d¢ trung tam isocenter gita laser va b6
anh CT
Laser Alignment Phantom . Kich thugc 12x12x12 cm.
o1 CTDI Phantom e  PMMA, p=1,19 g/em?; Danh gi4 chi s6 lidu CTDI theo FDA bo
CTDI Phantom ° ?32 cm (nguoi 16m),
° @16 cm (tré em); dai 14,5 cm.
62 Pau do kiém tra lidu CT e  Chiéu dai do 100mm. Do liéu CTDI cho may CT cai

CT lonization Chamber

Thé tich 4.54cc.

. Puong kinh ngoai 10mm.

Chét lidu nhya Shonka C552.




° Dién ap 300V-1000V.

63 Phantom mat do electron ° Chét liéu Plastic Water-LR. Hicu Chua? quﬂan he HU —mat 4o electron bo
cho CT mo6 phong
Electron Density Phantom ° Gom 9 thanh cam mat d6 m6 khdc
nhau.
e  Khdi dau duong kinh 180mm,
e khdi than 330x270x50mm.
He¢ thiét ké gitip nguoi thue hanh hiéu dugc
64 Bai thyc nghiém kiém tra chat KHA NANG cac cac nguyén tac vat ly va cong nghé trong He

lugng may X-quang, CT

qué trinh van hanh, hiéu chuin may moc
trong y hoc hat nhan,

Quality Control (QC)
Protocols for X-ray and CT
Imaging Systems

- Poc lap v6i goc quay, da bat cir méay trong
truong phat tia X voi cac goc phat tia khac
nhau

- Ty dong thiét 1ap cAu hinh. Hién thi phu
hop véi cac dau do

- Kich 1 1an cho ra béo cdo

- Thoi gian hoat dong thong thuong 20h

PO CHINH XAC

- Giai do rong nhét trong cac dong may: 18-
155 kVp

- Do chinh xac cao: £ 1,5 %

- Giai do suét lidu tir thip nhat dén cao nhét

- Cong nghé dau do tién tién 0,9 mm

Thong s k¥ thuat chung:

- Dai do kV: 18-155 kV

- D¢ chinh xac: + 1,5 % hodc 0,5 kV

- Thoi gian hoat dong v&i Pin: Lén dén 20h

- Két ndi khong day Bluetooth: 100 m

- Lidu can thiét dé do: Mot

- B6 nhd: Khong gidi han

- Bao hanh: 02 nam ( C6 thé m& rong 10
nam)

- Chu trinh hiéu chuin: 02 ndim

- Pép tng tiéu chuén thir IEC 61674 va IEC
61676

Théng s6 ky thuat voi ddu do R/F X-quang
thuong quy, tang sang, CT

- Kich thude: 122,5x28x14,5 cm, nang 55 g

- Mot lan phat tia cho phép do: kVP,
liéu/sudt lidu, thoi gian, xung, ty

s0 xung, lieu/xung.

- Dang s6ng: Ddng thoi cing kV va suit lidu

- Giai do kV: 35-155 kV

- Do chinh xac: £ 1,5 %

- Liu: 1 nGy — 9999 Gy; Sai sd: + 5 %

- Suét lidu: InGy/s — 500 mGy/s; Sai s6: £ 5
%

-HVL: 1-14 mmAL Sai s 10%

Diu do cho may Mammo

- Dai do 18-49 kV

- Sai sb: +1,5%

- Dai do lidu: 1 nGy — 9999 Gy

- Sai s6: + 5%

- Dai do suét lidu: 2 nGy/s - 1 Gy/s

- Dai do HVL: 0.2 - 4.0 mm Al

- Sai s6: + 5%

Diu do cho may ring

- Dai do 35-125 kV

- Sai sb: £1,5%

- Dai do liéu: 1 nGy — 9999 Gy

- Sai s: + 5%

- Dai do suét lidu: 1 nGy/s — 500 mGy/s




- Dai do HVL: 0.2 - 14 mm Al

- Sai s&: + 10%

Piu do liéu phén bd lidu CT Dose profiler.

- Cho phép danh gia

- CTDI(100)

- Point Dose

- CT dose profile

_CTDI(w)

- CTDI(vol)

- DLP

Dau do liéu tan xa RTI Scatter Probe

- Kich thuéc vung hoat: 10 cm? and 100 cm?

- Ngudn cép dién 5V qua cong USB

- Giai do nang luong: 10-150 keV

- Giai do suat lidu khong khi: 0 - 100 mGy/h
(0 - 10 R/h)

- Do lidu tich lay H(10) :0 - 999 Sv

B6 mau chuan danh gi4 chat lugng hinh anh

- Phantom hinh anh may CT

- Phantom do liéu may CT

- Phantom rang

- Phantom X-quang tang sang

- Phantom X-quang thuong quy

- Phantom do CTDI

- May tinh

65

Phan tich phan b liéu chiéu xa
bénh nhan

- St dung cac tinh thé ¢6 tinh chat phat
quang hoc OSL

Patient Dose Distribution
Analysis System

- Loai tinh thé ¢6 s khdi twong dwong mé
co thé Z=7,11

- Xo6a va sur dung lai nhiéu lan ( M& rong
hi¢u chuan véi giai liéu cao

- Tiét trung ving ung dung va st dung nhu
In-vivo

- Nhay v6i moi mirc nang lugng Photon 16
keV dén muc 6-25 MV

clia may gia toc thang LINAC

- Po tt ca cac Photon tir 16 keV-6,7 MeV

- Giai do lidu 0,1mGy-10 Gy

- Thoi gian doc s6 lidu < 20 s

- Pon vi do quc té SI

- Hé théng cung cip cac bai thir nghiém
theo chudn SO/IEC

60950:2019 standart TRS 457 TRS 469 CE

- Hé théng dat chuin: SO 9001:2015
ISO/IEC 17025:2017

Céu hinh gbm

- May doc va xda dir liéu Pdose

- Phin mém vi may tinh

- Lidu ké 200 cai

- B lidu ké chuén QA

- B6 liéu ké chuén QC

CUM TH

IET BI HUONG 4: NGHIEN C

U'U MO PHONG VA MO HINH HOA
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May tinh dé ban

. CPU: Intel Core 19-14900K (24 nhan
32 ludng, Boost 6.0 GHz, 36 MB,
LGA1700) x1 — 14.690.000d

Sinh vién thyc tap x4y dung cac ciu hinh md
phong, xur Iy anh.

40

Desktop Computer System

. Mainboard: Gigabyte Z790M AORUS
ELITE AX DDRS x1 —5.290.000d

Nghién ctru m6 hinh héa cho cac bai toan hat
nhén.

. RAM: Kingmax HEATSINK Horizon
DDRS 5600 MHz (1x16 GB) x2 —
3.590.000d

. SSD: ADATA 512 GB M.2 NVMe

(ALEG-710-512GCS) x1 —2.490.000d4




° Ngu@)n: Corsair CX750, 750 W, 80
Plus Bronze x1 — 1.590.000d

. Case: Xigmatek MYX Air 3F (3 fan)
x]1 —729.000d

° Tan nhiét: Corsair NAUTILUS 240
ARGB White x1 — 1.890.000d

. Man hinh: MSI PRO MP243L E14
23.8” FHD IPS 144 Hz 1 ms xI —
2.390.000d

. Ban phim + Chudt: Logitech MK120
x1 —280.000d

. HDD: Seagate Barracuda 2 TB 3.5”
SATA (ST2000DMO008) x1 —2.990.000d

. VGA: Gigabyte GeForce RTX™ 3060
WINDFORCE OC 12 GB x1 —7.990.000d
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Mo hinh cum dén khé ning xir
ly cua 2 server

1. H¢ théng cum tinh toan chuyén siu AI

- Xir Iy anh y khoa bang cac thuat toan tri tué
nhan tao.

HPC Server Clustering

1 x AMD EPYC Turin 9755 - 128-Core,
256-Threads, 2.70GHz Base, 512MB Cache
- SP5 LGA-6096 - 500W

- Mb phong céc bai toan 16n, tinh toan tdc do
cao.

24 x 128GB DDR5 6400MT/s ECC REG
Memory Module ( -- 1.5TB Total System
Memory --)

- Phuc vu trong cac bai toan moé phong ky
thudt hat nhan, vat ly hat nhan.

OS MDADM RAIDI: 2x 1.92TB U.2/U.3
2.5in NVMe PCle 4.0 Enterprise SSD

DATA MDADM RAIDS: 4x 30.72TB 2.5"
NVMe PCle4 SSD

8 x NVIDIA H200 Hopper NVL 141GB
Graphics Card - PCle 5.0 - 600W

NVLINK BRIDGE BOARD, 4-way Passive
(for H200 Hopper NVL PCle) / bo ndi 4
GPU v6i nhau bing NVLink, dang passive
(khéng cin ngudn riéng), dung cho H200
Hopper NVL PCle

NVIDIA NVLink Bridge — 2-way Passive
(for H200 Hopper NVL PCle) / ciu néi 2
GPU bing NVLink, thuong dung cho cac
cap GPU lam viéc song song.

Broadcom NetXtreme N225P OCP 3.0 -
Dual Port 25G Ethernet SFP28 / card mang
gin khe OCP 3.0, ¢6 2 céng 25GbE, ding
cho network dir liéu hoac storage.

NVIDIA ConnectX-7 adapter card, 200Gb/s
NDR200 IB, Single-port OSFP, PCle 5.0
x16, Secure boot, No Crypto, Tall Bracket /
card mang hiéu nang rit cao cho AI/HPC,
hd trg InfiniBand 200Gb/s (NDR), PCle
Gen3, thudng dung dé két ndi cluster GPU.

8x 2.5in NVMe U.2, 2x 2.5in SATA
Native (up to 16x Sata/SATA 2.5 Optional
), 1x NVMe PCle 4.0 M.2 ( Upto 2280 )/ 8
khay 6 ctimg 2.5 inch NVMe U.2, 2 khay 2.5
inch SATA gin tryc tiép (native, c6 thé mé
rong t&i da 16 khay SATA/SATA 2.5 inch -
tay chon), 1 khe M.2 NVMe PCle 4.0 (hd
trg kich thudc dén 2280).




10x PCle 5.0 x16 Double Wide Slots (Dual
PLX), 2x PCle 5.0 16x (Optional 2x PCle
5.0 16x Slots) / 10 khe PCIe 5.0 x16 dang
double-wide (chiém 2 slot mdi card, sir
dung Dual PLX), 2 khe PCle 5.0 x16 (tuy
chon thém 2 khe PCle 5.0 x16)

6 x 2.7Kw 80 PLUS Titanium Redundant
Power , 50-60Hz, 100-240v, Auto-
Switching C20 / 6 bé ngudn du phong 2.7
kW dat chuén 80 PLUS Titanium, tAn sd
50-60 Hz, dién ap 100-240 V, tu dong
chuyén mach Chuin diu vao C20

" Pi bao gdm céc nén ting Framework, t5i
thidu bao gém: TensorFlow V1, TensorFlow
V2, PyTorch, Mxnet, Caffe, Caffe2,
Chainer, Microsoft Cognitive Toolkit

- Pi bao gdm co ché chu thich dit liéu Data
Annotation: Téi thiéu dang Image
Annotation

- Pi bao gdm i thiéu cac moi trudng phin
mém nhuw: NVIDIA CUDA Toolkit,
NVIDIA CUDA Dev Toolkit, NVIDIA
Digits, Anaconda

- Phuc vu cho nhidu bai toan nhu: Xir ly
hinh anh, Cha thich dit liéu, Pao tao LLM...

- H6 trg v6i trinh quan Iy Container: Tbi
thiéu Docker

- H tro v6i Orchestration: Téi thiéu Micro-
K8s (Nang cap mién phi)"

Ubuntu Linux 22.04 LTS

03 Years Warranty on Parts and Labor with
Perpetual Email and Telephone Support.

Details About Our Warranty Here./Bao

hanh 3 nam cho toan bg linh kién va cong
lép dit, di kém hd tro k¥ thuat tron doi qua
email va dién thoai.

2. Hé thong ToR Switch

"- Mellanox Spectrum-2 based 200GbE 1U
Open Switch with Cumulus Linux, 32 QSF
P56 ports, 2 Power Supplies (AC)

Swicth quan Iy - ma MSN3700-VS2FC —
Bo chuyén mach Infiniband NVIDIA
NVIDIA Spectrum-2 téc do 200Gb/s,

g0m 32 cdng OSFP (twong duong 56 cong
NDR logical ports).

- Hb trg quan ly linh hoat, ludng gi6 lam
mat Power-To-Connector (P2C) di tir phia
ngudn (power side) t6i dau ndi (connector
side) — phi hop khi b tri trong rack server
chuin

- 'Warranty & Support: 3 years "

3. Hé thong Acess Switch

"- 48-Port Ethernet Layer 3 Switch(48x
25Gb SFP28 Ports + 8x 100Gb QSFP28
Ports)/ 48 cong Switch Ethernet Layer 3
trong d6 gdm 48 cdng SFP28 téc dd 25Gb/s,
8 cong QSFP28 tbc do

- Warranty & Support: 3 years "




4. H¢ thong AD Server cho HPC Lab

"AMD EPYC Genoa 9124 - 16-Core, 32-
Threads, 3.0GHz Base,

64MB Cache - Default TDP: 200w cTDP:
200-240w"

"12 x 16GB DDRS5 5600MT/s ECC REG
Memory Module (192GB of Total System
Memory).

Up To 6400MT/s (1DPC) and 5200MT/s
(2DPC)/H6 trg 24 khe RAM DDRS5, mdi
CPU ¢6 12 kénh bd nhd, tc do téi da
6400MT/s (1 thanh/kénh) hodc 5200MT/s
(2 thanh/kénh)."

2x 2TB M.2 NVMe PCle 4.0 SSD (OS
MDADM RAID1

1 x 1.92TB U.2/U.3 2.5in NVMe PCle 4.0
Enterprise SSD

"s 12x 2.5in SATA/SAS/NVMe Native*
(SAS Requires Additional HBA or HW
RAID Controller),/12 khay é ctmg 2.5 inch
hd trg cac chuén SATA / SAS / NVMe..

« 2x NVMe M.2 (Up to 22110)/2 khe M.2
NVMe ( t5i da lén t6i 22110)"

Intel E810-XXVDA2 - Dual Port 10/25GbE
SFP28 PCle NIC, RoCE Capable

3x PCle 5.0 x16 FHHL, PCle 5.0 OCP 3.0/3
khe PCle 5.0 x16 (chuin FHHL) va 1 khe
OCP 3.0

Ubuntu Linux 24.04 LTS

2x (1+1) 1200W 80 PLUS Titanium PSU
100-127Vac

33.17in / 842.5mm

- 03 Years Warranty on Parts and Labor
with Perpetual Email and Telephone
Support. Details About Our Warranty
Here./Bao hanh 3 ndm cho toan bg linh kién
va cong lip dit, di kém hd tro k§ thuét tron
doi qua email va dién thoai.
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Hé théng ha tf%ng phuc vu hoat
dong cho 2 server cong don
nang luc xu ly

1. Hé UPS 3P chuyén dung danh cho hé
théng GPU va HPC

Ha ting cho hé HPC hoat dong n dinh, lién
tuc, hiéu qua

Infrastructure for High
Performance Computing
(HPC) Cluster

SMART UPS ONLINE 3P3P MODULE
RACK

- Capacity power: 40KVA/40KW(Module
Power 10kVA/10kW * 4 Units)

- Rack mount, Modular design UPS

- Hot swap for both Power Module and
Battery Pack

- Parallel for both Power Module and
Battery Pack

- Online double conversion(DSP Digital
Signal Processor)

- Input Voltage: 3Px(190-520)Vac at @50%
Load, 305-478VAC at @100% Loadfor
100% Load+N+E

- Input Frequency: 40-70hz

- Output Voltage: 3Px380/400/415Vac+N+E

- Output Frequency: 46-54Hz Or 56-
64Hz(Auto sensing)

- PF=1




- Wave: Pure Sinewave, Transfer time: zero

- LCD Display: Input/ Output Voltage, Load
Level, Batt Level, UPS Status, Fault
Conditions

- Overload: AC Mode: 100%~110%: 30min;
110%~130%: 10min; >130% : 30sec; 130%
- 150% : 10sec; >150% : 200ms

- Battery: External battery with design

- USB, RS232, EPO

- Parallel: N+1 parallel power Module up to
10Units* 10KVA/10kw(Up to
100KVA/100KW)

- SNMP card slot: Shutdown via computer
or server.

- Software included: Viewpower Pro

- Dimension(DxWxHmm):
678*418%132(3U)*4 Units

- Weight(kgs): 22kgs*4Units

Cabinet Battery TOWER-back up time
around 45-60mins for 40kva Load

- Cabinet Tower C20*2units

- Battery: 12v100Ah*40pcs(VRLA, free
maintenance)

- Accessory: CB, internal Cable, domino...

- Dimension(DxWxHmm):
950*470*1150*2 Units

- Weight(kgs):650kgs*2Units

69 He¢ théng dién du phong cho hé |e Inverter Hybid LuxPower LXP 12K [Thiét bi chuyén ddi ning luong luong cong He
HPC (sb lugng 02) sudt 12 kW i
Redundant Power . Hina Ess - Power Gem Max - 51.2V-|Pin luu trit nang lugng. Dung luong luu trir
Infrastructure for HPC Systems |314Ah (s6 luong 12) 16 kWh

e  (Cong suit dién t6i thiéu cho hé HPC
va dién du phong la 20 KW
70 Hé théng liru tr dit liéu 1. Processor: Ix Intel® Xeon® E-2334 |1. May chu File Server két noi va quan ly h¢ He

3.4GHz, 8M cache, 4C/8T, turbo (65W)

théng lwu trit dit ligu

Data Storage System

System Memory: 2 x 16GB UDIMM 3200
ECC

Storage: - 1 x SSD Samsung 480GB 2.5inch
SATA

2. Hé théng Iru trir dir liéu. Ti dia chinh

-1 x 2TB 7.2K RPM SATA 6Gbps 512n
3.5”” Hard Drive

Optical Drive: DVD+/-RW, SATA, Internal

3. Tu dia mo rong kem theo

Network: Broadcom 5720 Dual Port 1GbE
Onboard LOM & 10GbE Dual Port RJ45
PCI-Express Server Network Adapter

Power Supply: Single Power Supply, 300W

Form Factor: Mini Tower

Monitor: man hinh LCD

2. CPU: AMD Ryzen™ 7 7000 series 8-
core/l6-thread processor, burst up to 5.3
GHz

System Memory: 32 GB UDIMM DDRS
(1x 32 GB). Maximum Memory support
:192GB

Memory Slot: 4 x UDIMM DDRS. Support
optional ECC memory

Flash Memory: 5GB (Dual boot OS
protection)

HDD gin sin: 352TB (16 x 22TB) SATA
6Gb/s 7200RPM 3.5” Enterprise Hard Drive




M.2 Slot: 2 x M.2 2280 PCIe Gen 5 x2 slots

Network: 2 x 2 (2.5G/1G/100M/10M) & 2 x
10GBASE-T (10G/5G/2.5G/1G/100)

PCle Slot: Slot 1: Gen 4 x 4; Slot 2: Gen 4 x
8 or Gen 4 x 4; Slot 3: Gen 4 x 4

USB port: 2 x Type-A USB 3.2 Gen 2
10Gbps

Power Supply: 2 x 550W, 100-240V

Form Factor: 3U

Bao hanh: 03 nim

3. JBOD Connection Interface: PCle

HDD gin sin: 528TB (24 x 22TB) SATA
6Gb/s 7200RPM 3.5” Enterprise Hard Drive

Host Interface: 2 x SFF-8644 1x2 (in, out)

LED Indicators: Front panel: HDD 1-24,
Power, Status, Link, Fan error

Rear panel: SAS connector, Enclosure 1D

Power Supply: 2 x S50W, 100-240V

Management:

- Supports disk S.M.A.R.T. information

- RAID expansion enclosure identifier

- Locate RAID expansion enclosures

- Locate hard disks on RAID expansion
enclosure.

- Smart fan control by detecting system and
hard drive temperature

- Support Host-Based Power Management

Béo hanh 3 ndm
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. Mo phoéng da vat ly (Multiphysics
Coupling): Py la tinh ning manh mé& nhét,
cho phép két hop ddng thoi nhidu hién

COMSOL Multiphysics® 12 mot phin mém
da nén tang phén tich phin tir hitu han, giai
quyét va xir Iy mé phong dua trén céc co s&
vat Iy (Physics) duoc xdy dyung sin, dong
thoi c6 thé mé rong, két hop cac mé hinh véi

COMSOL Multiphysics o . \ 2 nhiéu co sé vat ly (Physics) cu thé lai voi Cai
tuong vat ly nhu: dong chay chat luu PO NS A s
(SCFDS), t in nhiét. dién tir truone. hs nhau dé tro thanh mot mo6 phong da mo hinh
o), (tuyehl miuet, ien Wr traong, 104 1y ritiphysics). Phin mém COMSOL
hoc va co hoc két cau. . . , « ..
Multiphysics dugc tng dung rong rai trong
c4c nganh ky thuét doi sdng nhu co khi, dién
tr, hoa hoc, vat liéu...
COMSOL Multiphysics
. Trinh tao Ung dung (Application
Builder): Cho phép ngudi ding bién cac
mo hinh mé phong phtrc tap thanh cac tng
dung c6 giao dién don gian, gitp nhiing
ngudi khoéng chuyén ciing c6 thé sir dung va
chay mo phong.
. Twong tic véi cac phan mém khac
(LiveLink™): Kha nang két ndi tryc tiép va
ddng bd hoa vai cac phan mém CAD (nhu
SolidWorks, AutoCAD) va cac cong cu tinh
toan nhu MATLAB hoéc Excel.
IBM SPSS Statistics Professional 1a mot
. Céc tinh ndng co ban: Bao gdm tit ca p{”e.ri ban;cao CAa P ’cua phan mém pk}an At 1ct1
. L « , A 2 dir liéu thong ké cua IBM, duoc thiét ké dé
72 IBM SPSS Statistics cac tinh nang cua phién ban tiéu chuan, nhu A . N ~ .
cung cap cac tinh ning va cong cu manh mé Cai

Professional

phan tich mo ta, phan tich t-tests, ANOVA,
hdi quy va phén tich dit liéu phéan loai.

hon so véi cac phién ban tiéu chuén hodc co
ban ctia SPSS Statistics. Bao gom nhiéu lya
chon vé kha nang bo sung




IBM SPSS Statistics
Professional

. Phan tich néng cao: Cung cép céic
phuong phéap phan tich phirc tap hon, bao
gdm cac phuong phap hdi quy phi tuyén
tinh, phan tich phuong sai c6 chidu, phan
tich chudi thoi gian, phan tich nhén t6 va
phan tich phan tich nhom.

. Cong cu khai thac dir ligu: Cho phép
ngudi ding trich xuat va chuan bj dit lidu tir
nhiéu ngudn khac nhau dé phuc vu cho qua
trinh phan tich.

. Quan Iy du an va cong tac: Cung cip
cac cong cu quan ly du an va cong tac giup
cac nhom lam viéc cung nhau trén cac du an
phan tich dir liéu.

. Kha nang tuy chinh cao: Cho phép
nguoi dung tuy chinh va mo rong cac tinh
nang cua phdn mém théng qua viée sir dung
ngon ngir lap trinh nhu Python hoac R.

e Ho tro ki thuat nang cao: Ngudi ding
¢6 thé nhan duge hd tro ky thuat cao céip tr
IBM hoiic cac dbi tac hd tro chinh thirc.




