
ErcnepHMeHTaJiHa 3a4ava l 

Tairep-Mto.nepos 6posu 
Tanrep-MionepoBHsT 6ponu (¢ur.1) e HaH-npocTHT AeTEKTOp 3a HOHH3Hpama TbyeHus. 

ChCTOH ce OT eneKTPHYeCKH H30JHpaHH ne6enoCTeHHa MeTaIHa Tpb0a (karon K) H TbHKa 
MeTaTHa HHIIKa no oCTa Ha UAIHHIBpa (aHon A), KonTo ca cBbp3aHH KBM H3ToHHHK Ha BHCOKO 
HanpexeHHe. TpbõaTa e nbIHa c pazpejeH ra3 H oT eJHHAA CH Kpañ e 3aTBOpeHa c TbHKO 
MeTaiHO npo3opue (1), npe3 KoETO BucoKoeHepreTHYHATe 3apepeHu 1aCTHUH Ha nbueHHeTO 
(anda nH õera) nonanar B TpLõara. Bcaka muHaia npe3 npo3opueTO HaCTHua ñOHH3Hpa ra3a, 
KOETO BOAH AO KpaTKOTpaeH TOKOB HMIIyic BbB BepHraTa n CboTBETHO HMIIYJIC Ha 

HampekeHHeTO Bbpxy TOBapHOTO CbIIpOTHBJIeHHe. HMInyICbT Ce perHcTpHpa oT eiekTpOHHa 
opoama amaparypa. 

K 

eJTeKTpOHH. 

KBM OpOAINa aiaparypa 

Dur. 1. CxemaTHuHO ycTpoHcTBO Ha TaHrep-M1onepoB 6pos9 
BpemeTo, 3a koeTo cieA nonanane Ha yacTHna BbB BepHraTa npoTHYa TOK H opoamaTa 

anaparypa perucTpupa eiekTpHYeH HMIYIC, ce HapHya MbpTBO Bpeme t Ha 6posua. Aro B 
npoIbIKeHHe Ha MbpTBOTO BpeMe B Qpoava nonaIHe apyra yacTHya, HeÅHAAT TOKOB AMnync ce 

,cIHBa" c npeiumHHA HMIIyic H cboTBeTHO HOBATa yacTHYa HIMa na 6bAe perHCTpHpaHa. 3aroBa 6posT N Ha perHCTpupaHHTe 3a BpeMe t HMIIyICH e no-MaibK OT IencTBHTeIHO nonaI-
HaiHTe B 6posua vacTHUH H Ce naBa c dopMyiaTa: 

(1) N =. 
1+ DT 

KBAeTO e nanamAAT MOTOK YaCTHLUM, T.e. cpeNHHAT opoH vacTHUH, MHHaBan 3a eAHHAUua 
BpeMe npe3 npo3opyero Ha Qpoaua. Pa3MepHOCTTa Ha d e s. 

B Ta3H 3anava ce pa3riemAa T'airep-MioiepoB Oposu c panuyc Ha npo3opueTo R 1.0 cm. C noMOITa Ha CHMyJ1aUnOHHHA COpTyep gmcounter.exe MOKe Aa ce 3anaBa BpeMe 
Ha H3MepBaHe t ¬ [10 s; 100 s c TOYHOCT AO 1 s. Bcaka B'bBeAeHa apo6Ha cToHOCT OT To3H 
HHTepBaJI ce 3aKpbrIA JO UAJIO YHCIO ceKyHAH. 



YaCT 1. Onpereisne na MbpTBo1ro Bpeme Ha ópowva 

Pa3nonarare c neT H3TOYHHKa Ha Qera-iLYEHHe C H3BeCTHa akTHBHOCT, CbOTBETHO 

caMo To eiMH, A = 2.1,5.0, 10.3, 15.2, 17.9 Bq*. M3rouHHIHTe Mo*e na 6bnaT noCraBAHM, 

HenocpenCTBeHO JO mpo3opueTO Ha Qpoaua. Mo*e na ipheMeTe, Ye n3TOYHHIUMTe ca ToyKOBH M 

M3TbYBaT H30TpoIHO, T.e. c paBHa BepoATHoCT BbB BCHYKH IOcOKH Ha npocTpaHCTBOTO, 

n3TOYHHUATe ca OT panoaKTHBeH 130TOI c nepnoA Ha nonypa3ianaHe, MHOrO mo-roJIAM OT 

BpeMeTO Ha excnepHMEHTa. 3aToBa npHeMeTe, ue aKTHBHOCTTa Ha H3TOIHHIHTe He ce MeHH mO 

BpeMe Ha KOHTpoIHara pa6oTa. 
Koraro oT riaBHOTO MeHIO Ha cHMyJIannOHHaTa nporpaMa H36epeTe Part 1, Ha ekpaHa 

ce mosBBa cHCDK, OT KOÅTO MOKETE Aa u3õepeTe H3TOYHHK, KaTO 3a1aieTe CbOTBETHHA My 

HOMep (OT I A0 5). AKo BLBeIETE 0, ce BpbImaTe B iaBHOTO MeHIO. CieA kaTo H30epeTe 

H3TOYHHK, TpAÕBa na BbBeIeTe BpeMeTo t 3a opoeHe Ha HMIIYICHTe. Koraro H3MepBaHTO 

3aBbpimm, Ha expaHa ce n3mncBa perHcTpxpaHHAT 6poH N aMInyICH H uporpamara ce BpbIa KBM 

MeHIOTO 3a H30op Ha H3TOYHHK. 

(la) Ha1pabere H3MepBAHWA (CHMyJiauHu) Ha ópoa HMITYJICH, KOHTO 6poTBT peTHCTPHpa 3a 

onpeneIEHO BpEMe OT BCeKH H3TOYHAK. 

(1b) | TlpeiCTaBeTe JaHHHTe TaóJinHO H rpadHYHO, KaTo H3IIOJ13BaTe moMOLIHH IpOMeHJIHBM, 

MeKAy KOHTO Ce oyaKBa iHHeÄHa BPb3Ka. 

(1e) OpezenETe MbPTBOTO BpEMe Ha ópoua H oueHETe rpeKaTa Ha BaiieTo H3MePBaHe. 

*AKTHBHOCT Ha H3TOUHHK e cpeJHHAT 6pOAT paiuoaKTHBHH pa3iajaHns 3a eanHHya BpeMe B 

H3TOYHHKa: A = dN/dt. EauHHLaTa 3a aKTHBHOCT B SI e 6ekepen (Bq), KOSTO e eKBHBaneHTHa 

Ha s T.e. Ha eAHO pazmanaHe B CeKyHAna. 

Vnbmeane. lmaHrTe npeIBHI, Ye ópOAT N perHCTpupaHH YaCTHuA 3a naMEHO BpeMe TbpIH 

HeH3oeKHH CAyuañHH ÞAyKTyauan okonO onpeneieHa cpeAHa cToHHoCT N. OTHOCHTeIHOTO 

cayuanHo OTKIOHeHne oT cpeHaTa CToÅHOCT e: |N -N\/N « 1/VN. Ta3u Bpb3Ka Mo*e na BH 

nOMorHe 1a H36epeTe HyKHoTO BpeMe Ha H3MepBaHe, Taka ye rpeikaTa Ha H3MePBaHe na óbAe B 

onpegeneHa rpaHHUa. 

Yacr 2. OnpejeisAHe Ha nepHoJa Ha moJnypa31ajaHe Ha ypaHa 

PaznonaraTe c panHOaKTHBeH H3TOYHHK, KOHTO CbAbpKa m = 5 mg H3OToI Ha ypaHa 

28U. YpaH-238 Tbpnn anda-pa3ianaHec MHOrO roIAM epHOA Ha noNypa3ianaHe, nopa 

KOeTO B paMKHTe Ha ekciepHMeHTa KOJIMYecTBOTO Ha H3OTOIia ipaKTHuecKH He ce MeHH. 

IIpuemeTe, ve H3TOYHHKBT e TOYKOB H aipa-uacTHUWTe ce H3JTBYBaT paBHOMepHO (H30TpoIHO) B 

1AJIOTO IpocrpaHcTBO. H3TOYHHKBT Ce HaMMpa B'bpxy OCTa Ha óposua H MOKE Aa 6bAe nocraBAH 

Ha onpeneieHo pa3croAHHe d E [O.5 cm; 5.0 cm] oT po3opuero Ha 6poaua c TouHoCT 0.1 cm 

(1 mm). B Ta3u 3anava u3ion3BaiTe MeHIOTO P'art 2 Ha cHMyJNaunoHHara nporpama. Ypes Hero0 

MOKeTe na 3anaBaTe BpeMe t Ha H3MepBaHeTo B CeKyHAH H pa3CTOAHHETo d oT H3TOUHHKa AO 
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ipo3opieTO B caHTHMeTpH. 3a na ce BbpHere B rnaBHOTO MeH1O, BBBeIeTe orpuuarenHo 

pa3cToAHHe HJIH OTpHIYATeJNHO BpeMe Ha H3MepBaHe. 

a) Karo 3ToI3BaTe 3akona 3a pannoakTHBHO pa3anane, nonyuere Bps3ka Mexay 
akTHBHOCTTa A Ha H3ToYHHKa u Macara Ha panoaKTHBHHa u30TOI. Karo napamerpu B 

3aBHCHMOCTTa MOKe na yuacTBar MonapHaTra Maca u Ha u30Tona, HeroBHsT nepnoA Ha 
monypasanaHe Tin H yHcnOTO Ha ABoraapo: Na = 6.02 x 1023 mol1 

2b)pes M3MePBaHua (cHmy/nauun) upa pasavHa pascroARMA d, onpeneiere pasCTORHHeTO L 
Ha ipober Ha anda-uacTHIUTe BbB BB3AYxa. IpecmeTHeTe KHHeTHYHaTa eHeprus E na 
OTeieHATe npn pa3nanaHeTo Ha ypaHa anda-vacTHUH, Karo H3no13BaTe Bp%3KaTa 3a 
AbIKAHATa Ha npoÑer Ha anda-yacTHuHTe BBB BB3AYXa: 

3 
L/cm = 0.3(E/MeV) 

(2c)pe3 H3MepBaHHA (CHMy»nauun) npu pa3inHH pa3croAHns dL, onpenenere 
aKTHBHOCTTa A Ha H3TOYHHKka. 

(2d) BB3 oCHOBa Ha BanHTe H3MepBaHHs npecMeTHeTe B roAHHH BpeMeTO Ha nonypa3nananHe 

Tin Ha 2U H OneHere rpeiukara Ha nonyueHua pe3yITaT. 

llonesha MameMamuKa. IpocrpaHCTBeHHITT bTbI 2, CbOTBeTCTBam Ha koHyc c brbl 6 Me*ay 

oCTa H o6pasywamara Ha koayca (þur. 2) e: 

= 21T(1-cos 8) 
TlpocTpaHCTBeHHIT brE.I, CBOTBeTCTBAIY Ha IAnOTO IpocpaHCTB0 e 4t strad (CTepannaHa). 

DHr. 2 
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BbHIeH þOToedeKT 

CraooeHa e cieAHara BepHra (BHKTe CxeMaTa): 
Quartz 
window 

Photosensitive 
plate 

Evacuated 
glass tube 

Electrons 

A 

Commutator 

LA 

ww 

3a CBeTITMHeH H3TOHHHKe w3non3BanHa KuBaYHa naMna. C noMoITa Ha MoHOxpOMaTop 

HcRHHT CTeKTbp ce duTpupa H ce cu3paBa MOHOxpoMaTHYHa cBeTAHHa c ompenenena 

AbIKMHa Ha BETHaTa, kOATO OCBeTABa KaTona (enuH eneKTpon) Ha BakyymMpaHa rpsQa. 

HanpaseH ca w3MepBaHs Ha 3aBHCMOCTTa Ha TOKa npe3 BakyyMupanara TpB6a OT 

HarmpexeHmeTO Ha eTeKTpoAwTe 3a 5 pa3nwHH ABIKMHM Ha BLnHHTe H npu 2 MouHOCTH Ha 

nananara cBeTIHHa 3a BCIKa A»IKURa Ha BBaHara. JaHnuTe ca naneHH B TaÑnHuaTa no-

AOTy. 

3agava 1 H3morsnaixn aHHWTe Or TaÑnnyara onpexenere rpadywvHO OTIeIHTeHara 

paÑoTa A (B eV) Ha w3no3BaHna porOKaroA B ekcnepMMeHTa. [7.0 T.] 

3anava 2 KsaHTOBa eheKTHBHOCT (HI KBaHTOB IO6MB) QE 3a HoTOeneKTpw9HMA epexT ce 

AeduAnpa karo oTHOWeHHeTO Ha M3QNTWTe OT eneKTpona enekTpOHW KBM 6pos Ha 

naHanHTe Bbpxy Hero doTOHH. M3nmonsBaäikH naHHHTe OT Ta6nwuara, Hasepraïre Ha 

rpaduka 3aBHCHMOCTTa Ha KBaHTOBara edeKTHBHOCT QE OT AbKUHaTa Ha BbIHaTa (B nm) 

Ha wsTo13BaHara B ekcmepuMeHTa MOHOXpOMaTHYHa cBeTIMHa. IIpu kakBa bDKHHa Ha 

BbTHaTa QE=o KBaHTOBaTa eheKTHBHOCT Tp4PBa Aa CraHe Hyna cnopea naHHHTe oOT 

eKcnepAMeHTa? [7.0 T.] 
3agava 3 Or HaneHara raQHua sa croHOCTTA Ha A (B eV) 3a pasnwuHH XAMHYHM enemeHTH 

onpereneTe H3TOTBaHMA METaT 3a karoA B TO3H eKCHepAMeHT. [1.0 T.] 

DyHdameHmannu xoHcmanmu: 
h =6,626.10* J.s 
C 2,998.10 m/s 
e = 1,602.10 c 

KOHCTaHTa Ha IIianK 

CKopoCT Ha CBETJIHHaTa BBB BaKyyM 

3apan Ha eneKTpOHa 



A, nm 365,5 404,7 435,8 435,8 546,1 578,0 
P, W 0,961 1,73| 2,44 4,40 5,56 10,00 5,45 9,80 1,23 2,30 
U, VI |I, A |I. juA 
-1,60 
-1.50 
-1,40 
-1,30 
-1,20 
-1,10 
-1,00 
-0,90 
-0,80 
-0,70 
-0,60 
0,50 
-0,40 
-0,30 
-0,20 
-0,10 
0,00 
0,10 

,20 
0,30 
0,40 
0,50 
0,60 
0,70 
0,80 
|0,90 
1,00 
2,00 
3,00 
4,00 
5,00 

I, uA I uA |I, HA , uA 1, LA L A IHA I, uA 

0 
4 

12 
22 0 0 

0 
0 0 

29 0 0 0 0 
22 39 10 9 

27 47 18 34 0 0 
32 56 27 50 45 

90 
135 
185 
250 

40 71 36 66 S0 
50 89 46 84 75 

111 
132 

62 105 106 
128 

58 0 

73 70 0 
0 

140 
88 160 

190| 109| 
222 
281 185 330 

83 152 210 370 5 

105 192 | 

139 247 
295 S35 
425 760| 
700 1270 

27 0 
125 30 54 

50 90 
5 
1 

18 

156 

347 240 430 980 1750 
417 300 535 1200 2160 

360640 1370 
740 1520 

192 90 160 10 
233 140 250 15 27 

2460 
2745 
2910 420 760 
3030 760 

270 487 210 380 40 
290 522 422 60 

100 
300 540 33 

505 900 

620 1110 1680 
303 541 1620 55 

313 
321 
325 

562 1370 35 150 
578 700 1270 1730 3115| 1080 1940 132 240 

410 750 1345 1760 
775 1390 1785 3220| 
800 1440| 18100 

584 3155 1180 2120 230 
590 245 440| 

250 450| 
328 1250 2240 

330 595| 
335 

3250 1280| 2300 
1488 1830 3280 1335 2400 

835 1500 1840 3310 1360 2450 
600 825 256| 

261| 
340 610 840 1510| 1850 3300 1380 2480 265 470 
340 610 840 1510 1850 3300 1380 2480 265 470 

460 

337 605 465 

Ag 4.5||AI4.16 As 3.75 Au 5.25 
Be 4.98 Bi 4.31 C5 Ca 2.87 

Cs 1.95Cu 4.7 
Ga 4.32 Gd 2.90 Hf| 3.90 Hg 4.475 

La 3.5|Li| 2.9Lu 3.3 
Na 2.36Nb 4.4 Nd 3.2 

Pt 5.5|Rb| 2.261| 
Sc 3.5 Se 5.9 

B 4.45 Ba | 2.6 
Cd 4.08 Ce 2.9 

Fe: | 4.75 Co 5 Cr 4.5 Eu 2.5 
Ir 5.3 In 4.09 

Mg 3.66 K 2.29 
Mo 4.6 

Pb 4.25 Pd 5.4 
Ru 4.711 
| Sn |4.42 Sr 2.59 
Ti 4.33| TI 3.84 
Yb 2.60|| Zn 4.2 Zr 4.05 | 

Mn 4.1 
Os 5.93 

Re 4.72 | Rh 4.98 
LSi 4.7Sm 2.7 

Ni 5.2 
Sb 4.6 

Ta 4.4 Tb 3.00 Te 4.95 Th 3.4 
U 3.75| V4.3 W 4.8 Y 3.1 
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