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JwUupwnhwnwy Cunhwuntp
Lwpwahp: Uyunndwwnwgywd
nLnnwhwjwg Jwupwnhwwy, npp
wbwnp E ntuGUw huntGgpwé LED
(ncuwydnnnipynil” Junnwwu gniyup
stpdwuwnhéwluny: Lneuwynpdwl
wwpwdGwnptph wyunndwn
Jwpgwynpdwl hwdwlwnagh
wnwjnLpntu (wdwagnyu wywwmybnph
npwyh W wpwag wpnyntuputph
hwdwnp: Eypwuh wnywjniLpintu nph
dnw wpwnwgnyned Gu
w2huwwnwlupwihb nGdghdutpp W
Jwpgqwynpnudubpp: -




UwlUpwnhwnwyp wybuwnp £
hUwpwynpnipintl nLtuGUw
hwdw|nyGint wnujwqu jnp
opjGyuinhyutpny: - Eypwuh
wnwjncpintt nph ypw
wpunwgnyned GU w2huwnwlupwjhu
nGdhdutpp W ywpqwynpnedubpp: -
Uninnphqugywé dnLnpbugblughwih
huntuuhynipjwl Jtutetp (FIM)
wpwa W 62gnhwn $innptiugughwyh
(ntjuh hunGuuhyniLpjwl
Ywpagwynpnid: - Unudwql hhuq
dnLpbugbUnwhb punpwuwnpnutnph
hwdwp bwhiwwnbuywéd
Uninnphqwgywé ujwdwnwyh
wnywjnLpynil - Lneuwnpowynn LED
hwdwlywng, ygunpnuwgywé
dhpujwd LED-ny: - 32 U
pwthwugnn [nyuh $hiinptph hwdwn
Lwhiwwnbuwé puhyYh wnuwjynipyncu:
- Ywnwdwnpdwl yndwyubph
wnyuwjnLpjntl’ nnnug Uhpngny
wwwhnyyntd £ tnwpptp YynUunnpwuwn
UGpnnutGph wyunndwuwn
thnthnhuncpyniup: - Swquwjhlu
ynuunpwuwnh hwdwp bwhiwwnbuwd
ynunGUuwuwnp - Lnruwjhlb onwyubph
hwwpwént dwqwjhu Yynunnpwuwnh
hwdwp OpjGywnphyutp. 1. 5x/0.12




wgwwn w2huwwnbGint htnwynpnipjnil’
ng Wwlwu, pwlu 14 Jd,
dintpbugbughwh W $wqujhu
Ununpwuwnh hbwpwynnpnirpjwdp: 2.
10x/0.25 wqwuwun whuwwnbnt
hGnwynnnLpjntl’ ny wwywu, pwlu 17
ud, $nLpbugbughwh W $wqujhu
UnUunnpwuwnh hbwpwynpnipjwdp: 3.
20x/0.4 wqwu wohuwwnbint
hGnwynnnLp)ntl™ ny ywywu, pwl
0,39 Jd, d|nLptugbughwh W
dwquwjhl Ynunpwuinh
huwpwynpnrpjwdp: 4. 40x/0.65
wgqww whuwwnbnt htnwynpnipjnill’
Ny wywlwu, pwl 0.36 Ul,
dintpbugbughwh W $wquijhu
Ununpwuwnh hbwpwynpnirpjwdp: 5.
50x/0,9 Oil wqwuw w2huwwnGnt
hGnwdnnnipintl’ ng ywlwu, pwu
0.14 Jd, $|nLpbGugblughwh
hUwpwynpnLpjwdp: 6. 63x/0.8
wgqwwn whuwwinbnt hGnwynnpniLp)nLu’
ng wywlywu, pwlu 0.12 Jd,
dinptiugbughwp
hUwpwynpnrpjwdp: 7. 100x/1.32 Oil
wgqww whuwwnbnt htnwynpnipjnill’
ny; Wwlwu, pwl 0.12 Jd, dwqwjhl
Ununpwuwn, $inLpbugtbuwn,
owéywuwwyny wohuwwnbint




huwpwynnnLpjwdp: 8. hdtpuhnu
(nLényph wnjwjnLpintu™ wnujwqu
10d| SnLpnLu - SnLpniuh
wnwjnLpintu, $nunn Giph
wnyuwjnLpjwdp: - Epdwl wluyjnLtup’
30 °: - SGuwnw2wnp’ ny Wwlwu, pwl
25 JJ: - onthnhuwywu
dninnphqugywé pwdwuhgubn’
wnuywqu tptp nhppny $hputinL
hUwpwynpnipjwdp. 1. 100%
oynLywnubp 2. 50% oynrLywnutn,
50% nnynudGUwnwghnu Gp 3. 100%
nnyncdGUwnwghnlu Gp - CMOS
nbGuwhughyh hGnn hwdwuwinbnbih: -
OoynrLywnpuGph wnwjncpynLu 10x/25
UpunwphU $nLpbGugbUwnwyhu |nyuhp
wnpjnLnh wnywjnLpiniLu. - Unwnwphlu
(nyuh wnpjnLp, npp bwhiwwnbuywé t
PinLnpbGugbUunwyhu Jhypnuynwhwjh
hwdwnp: Uju wbwnp £ wwywhnyh
pwpan wpwagnipjniLu, 62gpunnepejnil
W hwpdwpwybun ywnwywnnud: -
Lwdwh w2huwwnwlpwjhb ntunLpup’
ng ywlywu, pwl 2000 d: - Quindwl
wpwgnLpjnltup ng ywywu, pwl
10-30 Jy, hugp hbwpwynpnipyniu
Yunw Ywuwnwnpt Ca++ W FRET
thnpatip: - Lnyuh hwdwubn pwohuncd’
lwdwp ;wbunp £ ywhwlgh
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FnonNLUEXCitation: 325 - 375 ud
dhpwlwjpnid, EUhuhw Emission: 435
- 485 ud Jhowuwjpnid, « Ywlwyg
wlhph $hinnpwjht hwdwywnpg (FITC
dhinp) 9pgnnud Excitation: 460 -
500 Ud Jhowwjpnid, EUhuhw
Emission: 512 - 542 ud Jhowwjpntd,
* bYwpuhp wihph $hinpwhu
hwdwlywpg® (Rhodamine $hinp)
Qngnnud Excitation: 541 - 551 uJ
Jhowlwjpnid EUhuhw Emission: 565
- 605 UJ Uhpwluwypntd « Gptip
dhinnpwjht hwdwlwnpg Spgnned
Excitation: 392-408 UJ, 482-498 Uud,
557-582 UJ Uhpwlwjpnid EJhuhw




Emission: 447-472 ud, 517-552 ud,
600-660 UJ UhpwluwjpnLd Ununtuubtin
W hwdGpyw| wwpwquwubn. -
ununtuubtph gjruhyp® 0.90 S1 tnhwh:
- UGhuwuhjwwUu wohuwwnwlpwjhlu
ubnwUuh wnywjnLpjnLu
YGUuwpwnwwl YhpwnnrpjnLultph
hwdwpn, wnujwqu 110° wywnwnynn,
cwnddwlu dhpwlwjp® ny wwlwu,
pwl 76x25Ud, wye ynnuh
ywnwywnpdwdp - Ldnpubph
dhpudwl ubndwyh wnwjncpejnLu
feqwjhu $nLnpbugbun gnLtbwynn
nbuwhughy. « UGUunp® CMOS,
nGanintghw 20 UM « wnpwjhlu
wpwahrpintu wnujwaqn 30 fps
yGunwuh wwwybn « UGuunph gwthu
ng wWwlwu 1” (2.54 ud) *« Mhpubh
swthu ng wybl 2.4 um x 2.4 ym
Qnuyuh $hpinp’ RGB (Bayer) ¢ Qnyup
funpnip)nitl™ 3x12 phe Ywu 3x8 php
(Ywpgwynnynn) * 2x2, 3x3 phuhlug W
16:9 ntdhdutp (4K W Full HD phUuhug
ntdhdutip) « Epuwnghghwjh
dwdwluwy wnujwqu 1 Jdy- 104
Thuwdhy inhpnyp 70 dB, 3200:1
+/-2% * Qwgbgdwlu jwpnnnipjnLu’
15000 e- +/-2% * Pwgwndwy
qawjniuncpjwu 2td 4e- +/-2% -




bGunwuh wwuwybnp « 9 fps’
wupnnowlwl pnijwwnnGihnipjwdp
wnUudwaqu 24 fps' 5 UM (2x2 phuhluq)
e wnUjwql 31 fps® 2.3 UM (3x3
phuhug) ¢« C-mount wnwuwwbtpubph
wnwjncejntu, Jwupwnhwnwyh hGwn
hwdwuwnbnbh UpuGunLplubp. -
dnynLuwydnpnn nuwyujwy * Ywquwjhl
ynunpwuwnh hwdwn, wpunwphlu
npwdwaghép® 30Ud = 5%: - 5X
opjGyinhyh hwdwnp odwlunwy
nuwUjwyh wnyuwjncpjnLu: -
Uwlpwnhunwyh yw2unwwlhg
owoélyngh wnywjnLp)nLu: -
Uygplwywlu $ynnpbGugblun
ubpywuynLptbnph hwwpwdnl
hwdwwnbnb h Jwupwnhwnwyh
dhwnptph hGun, wnujwql 3 nmGuwyh
(DAPI , Caspase-3 , TUNEL Assay
Kits): Spwagpwjht wwwhnyned. -
Cwdwwnbnblh Jwupwnhwnwyh W
prYwjhU nnGuwhughyh hGun: -
SGuwhughyh hhduwywu
wwpwdbwunpGph yuwnwywpdwu
huwpwynpnrpjntu 1. Epuwynghghw 2.
NudGnwgdwU hbwpwynpnepynclu 3.
MhpubjuGph Jhwynpnud (binning) 4.
Qwddw Ywpgwynpned 5. Swnpwéph
puwnpncpinLl (Region of Interest -




ROI) - PUnnnLhunnhy
Ywpgwynpnidlutinh
huwpwynpnipintl™ wpwg thnpdtph
untbnédwl hwdwn - Quywpwagnywd
nyjwiutph oyunhdw| ywunwywnpned
J6é swdwih mnmyjwjutph wpwag
gnigwnpdwl hwdwnp: -
UGuwpwlncp)nLultnh,
wwuwnybpuGph hwdwnpnipjwu
(overlay) W hwdGdwuwnnLpjwlu
hUwpwynnpntpyncu: -
dnpédwpwpwlywlu ywpwdGwnnpGnh
wywnndwuwn gpwugnid” hGunwquw
JyGpwwugudwl hwdwnp: - SYywubph
wpunwhwUuntd” wnujwaqu TIFF, JPEG,
QuickTime, AVI, MPEG-4, WMV) -
dnpatph wwjdwuubnh
wpunwhwUund XML $npdwunny uwd
Unyuwyh yhpwndwl
hUwpwynnpnrpintl wy thnpatph
hwdwn: - Twwnytputph Jhwynpnud
(merge), yunnpnud (crop) W
pUwpwlwlywlu gnpénnnipyjnLultn
(image arithmetic): -
hunmtGuuhynLpjwl, GpywpnLpjwl W
nwnpwdéph sgwthnudubn: -
Mwuwuybpwjhu 26pnGpnud (image
stack) lnmwpwdpwjhl
hunmtGUuhyncpjwl swihnid: - Ungwlg




swithnudubn® yGunwuh wwwnybknh
gnrgwnpdwl pupwgpned: -
Mwpuwjwpuh nLnnnud (parallax
correction): - Qwdwuwnbntih
owbpwghnu hwdwywng Windows 10
Ywd wybith Unp: Uwppp wbunp £ |hup
unp W gogunwgnpédywéd, hwdwpnywod
thuh w2huwwnwlph hwdwn
wUhpwdbwn pninp wnwwwbputbpny
W wpubunLwputpny: MGwp E
wlugywagyh nruncgned
uGpunhdhywgdwd Jwulwgbunh
Unndhg wnujwqu Gpync on
wnUjwqu Gpbp Jwulwlygh hwdwn,
nnphg hGunn wGwnp £ nnpwdwnnpyGu
uGpunhdhywunubp: Uwpph hwdwn
wbuwp E lnpwdwnnpyh JGYy vnnwpyw
gnpdwpwlwjhlu Gpw2tuhp
(GinGpw2huhpwjhU uwywuwpyncd),
dwwnwwpwnpp wbunp £ wugywguh
nbnwnpnud, ywpgwpGnpnud:
UwwnwywpwpdwUu thnened”
wUhpwdbywn £ ubGpyuwjwagll
wnpwnwnnnnh (MAF - Manufacturer's
Authorization Form) JwdJ Upw ynndhg
Cwjwunwuh QwlunpwuwbwnncpjnLuncd
(hwagnpywé Juwgdwybpwnipjwl
(nhuwnphpjnLinnph) wuntuhg (DAF -
Distributer's Authorization Form)




Gpw2huhpwjht bwdwy hwagnpwahp:
Npwyh hwjwuwnwagnph
wnwjnLpinLl: Gpwohuhpwjhlu
dwdybwn® 1 tnwnh:
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