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Huwe paccMaTpuBaeTCh
MOHHLIN KanopuMeTp, npea-
cTasnswoumii coboit TepMoco-
NpOTUBAEHHE M3 TOHKOW Mpo-
BOAAWEN HUTWU, HaAMOTAHHOM
Ha pamky /cMm. puc.1/ u no-
raowawerd 4acTte nyuka.Ku-
HETMYECKAA IHEPruA MOHOB
npeobpa3yeTcA B HUTU B Ten-
NoByw, 8 pe3yibTare uero
NPOUCXOAUT Harpes U name-
HEeHWEe COMPOTUBIEHUA PaMKU.
KanopumeTp umeeT manyw Mac-
cy, MO3TOMYy UyBCTBUTENb-
HOCTb ero Beicoka. Peruct-
pPaunA MaIMEeHeHWA TeMnepaTy-
Pbl MO WM3MEHEHUK COMpPOTHURB-
neHna ygoBGHa AnNA MHOMMx
NPUNOKEHNI .

Puc. |

B kauecTBe TepMocOonpoTUBNEHUA BuibpaH Boabbpam. Y BOoMbOpama
BHCOKaA TeMnepaTypa nNnasneHvA /MO 3TOM xapaKTepucTUKe OH YCTy=
naer TonbKO yrnepogy/, uTto obecneunBaet npubopy Gonbwol guHa-
MUUECKUIA AMana3aoH. BonbppaMmosas HUTL WMMeeT NpeuMywecTBa nepef
YrnepogHoM Mo TexHOMOrnUYeCKWM MNapaMeTpamM i KOMMepYeCKH JoCTyn=
Ha B WWPOKOM acCOpPTUMEHTE TOSUUH.

WHepuymonHocTb npubopa obecneunBaeT n3MepeHMAM BHICOKYID NO-
MEeXO3aWMIJEHHOCTb OT INEKTPOMArHMTHLIX HaBogoK. Manas TonuuHa
YyBCTBUTENLHOTO MaTepuana NpUBOAMT K CUNbHOMY NOAABREHWID (oHa
OT y=KBAHTOB M PEeNATUBMCTCKMX 3I/IEKTPOHOB.

NMpnubop paspabortad ANA KaANOPUMETPUU MYUKOB MeAneHHbX WMOHOB
C 3Hepruei HUme 0pora AQepHuiXx peakuywd. 0gHako OH MoweT GeiTb
noneseH v AnA peweHWAa 6ofee WMPOKOro Kpyra 3agav, Hanpumep,
ans MaMepeHuss NOTOKOB BbicTphx /pefaTUBUCTCKMX/ 4acTuy € M3BecT-
HOW BENUUMHON MOHU3AUMOHHLIX NOTEepb 3HEepruu B BONbHPAMOBON HUTH,

AnA toro, uTOObL KanoOpUMETP MMEsl MaKcuMarnbMyld UyBCTBMTENb-—
HOCTb, AMaMeTp NPOBONOKW BbibupaeTca 6Gnuakum K anuHe npobera
MOHOB /OBLIUHO 3TO AECATKM MUKPOH AMA HU3KO3IHEPreTWUUHBIX MOHOB/ .
KanopuMeTp vaMepAeT NOrNOWEHHYH 3Hepruw, ANA onpefeneHus Ku-
HETHUYECKOH 3Heprun TpebyeTCA He3aBucuMOe M3MepeHMe TOoKa My4Ka.



NornoweHue 8 paboueMm Tene KanopuMeTpa 3Heprum @ NpUBOAKMT K
vu3aMeHeHuw ero TemnepaTtypd AT =@Q/¢c /rge c - TennoeMKoCTb HU-
TM/, KOTOpoe, B CBOKW OuepeAb, BLI3OBET OTHOCUTENbHOE M3MEHEeHue
conpoTuBnenua AR/R=qAT, roe a - TeMmnepaTypHuil KOIPPHMYUEHT co-
MPpOTUBAEHUA. 3TO M3MeHeHKe COMpOoTHUBNEHUA MOXET BbTb W3aMepeHo
cooTeeTCTRYUUMU cnocobamu - UUOPOBLIMU, MOCTOBLIMU, OcCyWnnorpa-
pUuveckuMn U T.N.

OCHOBHLIE COOTHOWEHWA

WOHHLIN KanoOpUMETP UCNONL3OBANCA ANA W3MEPEHUN KaK uMNynbC-
HbX, TaK u HenpepLiBHLIX MYUKOB. B MepBOM cnyuae W3MEHEHUE TeM-
nepaTypu kanopuMeTpa ONUCLIBAETCA ypPaBHeHWeM /OCHOBHOM KaHan
oTBoAa Tenna - uanyudeHwe/

c-gtl=~sTaT4S, //
rpe o = 5,67.1071%B1/cM2rpag - noctoamHHaa Credana-honbumana,
s - nnowage GOKOBOI MOBEPXHOCTU NPOBOMOK PaMKu, €g = UHTEr-
pansHEM KO3dQHUUMEHT 4YepHOTH, ONpegeneHHbd Kak OTHoWeHue non-
HOM MHTEHCUBHOCTU M3INYUEHWA PeanbHOro Tena K MNOMHOM WHTEHCUB~
HOCTWU U3AydYeHWn abCOMOTHO UYepHOro Tena, B3ATHX NPU OQHOW M
TOW Xe TeMmMnepaType.

PeweHne ypaBHeHuAa /1/ moweT OGwiTb 3anucaHo B Buje

T

T- ¢ , /2/

Y1+ 3ep/e osTSE
rae To- HauanbHan TeMnepaTypa kanmopuMmeTpa. M3 /2/ cnepyeT,uTo
BpeMA t, 33 KOTOpoe TemnepaTypa ynaget B 1,25 pasa, gna temne-
patypel 2000 K coctaenaet 10 c.

Mpu paboTte kanopuMeTpa B peKMME HENPEpPLIBHOFO 2KCMOHUPOBaHUA
/KOrga WMHTEepsan BPEMEHU MeMAy OUepeaHbIMM MOCHMKaMU NyuKa MHOro
MEHbIIE XapaKTepHOfO BPEMEHW OCThIBAHWA KasiopumeTpa/ COOTHowe-
HUE MeMAay CONPOTUBAEHMEM KAaNOpUMETPa M MOWHOCTHI MyuKa p MO=
weT ObTb NonyueHo U3 YCNOBMA PABEHCTBA MOrAoWaeMod M uanyuae-
MOW 3HEprum

p=ascT(T4—-Tg). 73/

NoacTaenAs B /3/ BupakeHue ana TemnepaTypu T uepes conpoTusne-
HUEe KanopumeTpa
R, -R
T=Ty+ R K| 74/
aRy

rae Ry u Ry - KoHeuHoe M HauanbHOe 3HaUeHWA CONPOTUBMEHUA,
MolyuUMM Mocne HecnoXHuXx MpeoBGpaszoBaHUN UCKOMYID CBA3L
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R .-R

P =oe sTEGLA + ——2) 11, /5/
aToRH

rae koadppuyreHToM G yuTeHa NPO3pa’sHOCTb PaMKWU.

OrpaHvuyeHne Ha wcnonb3oBaHWE KanopuMeTpa - TEepMOCOnpoTHB-
nexrAa gnAa MSMepeHMﬁ HemnpepuBHHIX NYYKOB HakKnagweaeT Tpeﬁosa-
HUEe NOCTOAHHOM NAOTHOCTU NyUYKa no Bcen nnowagu xKanopuMmeTpa.
Ecnu we NOTOK MOHOB HEpaBHOMepeH NO NowafM, Ans ApaBUNLHON
pacuuppoeku nokasaHui npmubopa HeobxoawMo u3MepeHue pacnpepge-

NEHUA NYUKA NO CEUEHUD PaMKHU,

WccnepgosaHue kanopumeTpa NPOBegeHo Ha Nyukax ycKopuTenes,
NO3BONALWMX MOMYUYATh OTAENbHME UMNYNBCH  3apPAKEHHWX 4YacTul
/nuHelHwi WHRYKUWOHHBIM YCKOPUTENp IMNeKTPOHOB nMY-3000/1/.nu-
HeliHbit ycKopuTens uoHos JIY-20 277wy KBa3UHENPEPHBHLIM NYUYOK
MOHO8 /UUKNOTPOH Y-300/3’/. MapaMeTpy MCNBITAHHLIX KanopuMeTpos
npueegeHy B Tabnuue.

TaGmuna

MlapaMeTps HMCHEITAHHHEX KaSOPHMeTPOB

ConporuB— [{uaMeTp Onurna, Macca, Tenmgoem-
nenne, OM IIPOBOJIOK, cM Mr KOCTh,
MKM MIx/rpan.
HOHREI a30Ta,
HeOHa 110 50 363 140,4 19,35
3JI€K TPOHB '
1,5 MaB 2730 20 1444 87,6 12,45
a ~4acCTHIB,
BedTPOHL 1200 20 634 38,4 5,46

B uamepeHuAax Ha JMY-3000/1/ ucnonsaosanuce aNeKTPOHH € 3Hep-
ruei 1,5 MaB, Kaxgwit 3neKTpoH TepaRN MPU NPOXOKAEHWM MPOBONOKM
/no guametpy/ sHepruw 80 x3B. Uucno 3neKTpoHOB B uMnynbce Gw-
no pasHo N _= 3.1014.PacueTHoe 3HauYeHue cKauvyka TemnepaTypu MNpo-
BONOKW AT=41°C , COOTBETCTBEHHO W3MEHEHHE CONPOTUBNEHUA
é§.= aAT coctasnano 0,1. 3gect a - KoadPuuMeHT Temnepa-
TYPHOIO W3MEHEHWA CONPOTUBNEHUA. W3MEpPeHHOEe 3HaueHwe a paBHO
2,7.1073 rpag 1. -

AnA BU3yanu3auum M3MEHEHWA COMPOTUBAEHHMR Yepe3 KanopuMeTp
NpoNycKanca NOCTOAHHON Toxk J =1 MA, KOTOPHIM Ha conpoTUBREHUU
KanopumeTpa paaBuBan HanpakeHne U= 3 B, WameHeHne conpotusne-
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HUS BCAEACTBME Harpesa MPUBOAMNO K M3MEHEHMWI0 HaNpAKEHWA HA
KanopuMeTpe, KoTopoe PerucTpUPOBRaANCCHL OCUMNNOTpahoM.

Ha puc.2 npusefeHa COOTBETCTBYWWAA OCUUNOrpPaMMa, CKOPOCTH
paseepTkn - 5 c¢/pgen., macwtab no septukanu -~ 1 B/gen. M3 oc-

YUTOr paMMst BMANO , 4TO M3MepPeHHOEe OTHOCUTEsIbHOE yBeJSIMUEHWe COo-=

NPOTUBNEHUA (~A—R‘ = A‘-J‘-J— =0,1)

YETHLIM . R

UcaelTaHMA KanopuMMeTpa NPOBOAMNMCE TAKME Ha fIMHEHHOM yCKOo=
putene SIY-20/2/ B nyukax @-4acTuu u QEeATPOHOB C 3HEPruen
5 MaB/Hyxn. KanopuMeTp Nokasan Xopouwyw NMHERHYy©n 3aBUCHMMOCTLb
OT aMnMTyAw TOKa Myuka W AMMTENBHOCTM  uMnynbca. Hame-
PEHHHE 3HAYEHWA WSMEHEHWR CONPOTUEBNEHWR GNUIKWM K pacuYETHbIM.

W BpeMA OCTeiBaHuA Gamu3ku K pac-

Ha puc.3 npveegeHa noOnyueHHAR Ha UMKNOTPOHe Y-300/3/ 3aeu-

CUMOCTb COMPOTHENEHMA PaMKu OT MOWHOCTM Nyuka uoHoe. Bce us-
MEPEHWA MDOBOAMNMCL HA KoHeuHom paguyce R =137 cm npu duxcu-
DOBaHHOM 3Heprum noHos: 16 MaB Q5N+1), 160 MaB (5 N+8), 200 MaB
+4 +4

(goNe™) , 180 MaB (gpNe ™ ).llenb uamepewuit - onpepgenexue sa-
BUCUMOCTH NOKA3aHWK KanopumeTpa OT aTOMHOTO Beca, 3apAgHOCTH
W 3Heprun vona. TOK NyuKa perynmpoBancA HOHHBM MCTOYHHKOM
B AvanasoHe OT [EeCATKOB A0 THICAU HAHOaMNEP M M3MEpPANCA pacno-
NOMEHHWM 3a KanopuMeTpoM uumivHgpom ®apapgen. Ws  puc.3
BUAHO, YTO HATpEeB PaMKM ONPEAENAETCA TOMbKO MOWHOCTLIO Ny4YKa
W He 3aBUCUT OT aTOMHOrO Beca W 3apAgHocTH uoHoa, [lo Mepe yse-
SIUHEHUA MOWHOCTKM NYUKA JIMHENHBIM POCT CONPOTUBNENUA NEpexoguT
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B napabony uYeTBEpTOro nopsgKka B COOTBETCTBMM c dopmynoi /5/.
He6onbwoli pasbpoc Touek Ha kpueodt puc.3 OBBACHRETCA TeM,uTo
TOK yckopuTens ''nnasaeT', B TO BpeMAa KaK MHEPUMOHHOCTb Kano-
puMeTpa Bucoxa /dopmyna /2//.

SAKJ¥UEHHUE

MpegnaraeMpit KanopvMeTp NpPoWenN 3KCNEPUMEHTASbHYI NPOBEPKY
Ha HenpepbiBHLIX UM MMNYNbCHBIX Nyuxkax. Ouubka namepeHuit onpege-
NAETCA B OCHOBHOM TOUYHOCTLIO M3MEPEHWA COMPOTHMBNEHUA PaMKU W
TOKa nyuka u cocTasnAet ~10%.

B 3aknioueHne aBTOpw BeIpawawT cBow rnybokyw GnarogapHocTh
AexypHeM cMeH yckopuTtened JIUY-3000, Y-300 u JIY-20 3a nomows
B NPOBEAEHUU WIMEpPEeHMWit.
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HET JIM NPOBEJIOB B BANEA BHMBJIMOTEKE?
Bu Moxere nOAYuNTb NO NONTE NEPENNCAEHHLE HWXE KHWIH,
€cAM oHN He OniaM 3axadalb paHee.
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TEMATMUECKUE KATEMOPUM NYBIMKALMA

OFBEIMHEHHOIO MHCTUTYTA SNEPHHX
UCCJIEAOBAHMA

WUunexc Temamixa

13.
14,

3KCnepUMEHTaNbHAA M3NUKA BRICOKMX IHEprui
TeopeTHUeCKan PM3NMKa BHCOKMX IHEDIrUi
IkcrneprMeHTanNnbHan HEeWTPOHHARA dM3uKa
TeopeTHuecKan (M3NKa HU3KUX IHEPrus
MaTtemaTnka

flpepHas CNEKTPOCKONMA WM PaANOXHMHA
dusuKa TANENHIX MOHOB

KpuoreHuka

Yckoputenu

ABTOMAaTU3AUMA OCPaGOTKM IKCNEepUMEHTANbHBIX
AQHHLIX,

BH'JMCJ'IMTeanBR MATEMATHKA U TEXHUKa
XyrmMua
TexHuka PUIMYECKOro IKCNEpHMMEHTa

UccnenosaHns TBEPAMX Ten M XUAKOCTeR
AfepHLiMM MeTORAMM

JucnepumeHTanbHan GM3NKa AREPHHX PeaxyuH
npyU HUIKMX 3HEPTrHAX

foanMeTpuAa 1 dmM3uka 3aumTu
TeopHA KOHAEHCMPOBAHHOTO COCTOAHUA

WcnonbaosaHue pe3ynbTaToB ¥ METOQROB
OyHAAMEHTANbHEX PUINUECKUX MCCNEefoBaHUA
8 cMexHMX OBNAcCTAX HAYKW U TeXHMKM

Buopmauka




Hona C.H., CBupunos B.A., Toxapcku#i B.Tl, P13-81~569
TepMOCONPOTHBIIEHHE 1A KAJODMMETpPHH MyYKa HOHOB

llpconoxeH HOBHIT THO KaJjiopkMeTpa, NpedHas3HaueHHbH OJfa H3-
MepeHKs napaMeTpOB HH3KO’HepreTHHYeCKHX NYUYKOB HOHOB., UyBCTBH-
TeJbHbIM MATEpHAarioM, BHITOJHAWIMHM OOHOBPEMEeHHO (GYHKUMHM OaTuMka,
ABIAETCA TOHKAas MeTaJNIMuecKas NpoOBOJIOKa. JIpHBegeHbl pe3yiabTaTbl
UCTBLITAHUA KaJIOpHUMeTpa Ha My4YKax HOHOB.

Pa6oTa BhnonHeHa B QTOelle HOBHIX ME@TOHOOB yCKopeHusa OWAH,

Mpenpuit 06VAMMHEHHOIO UMCTHTYTa mAaep A . AyGna 1981

Dolya S.N., Sviridov V.A., Tokarskij V.P. P13-81-569
Thermoresistor for Ion Beam Calorimetry

A new type of calorimeter designed for measuring parame-
ters of low energy ion beams is proposed. A sensitive material
for pick up function is a thin metallic wire. The results of
calorimeter tests at ion beams are presented.

The investigation has been performed at the Department
of New Acceleration Methods, JINR.

Preprint of the Joint Institute for Nuclear Resesrch. Dubna 1981

epesong 0.C.BuHOTDPamoBOil.
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