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BBEAEHHE 

Co epeMeHI-1 ny6Ili-1Ka4~-'~~-'~ nepebiX pa6oT 6opa11•21, 6eTe13•41 1-1 6no
xa15,6/ 0 TOPMO>KeHI-11-1 6b!CTpbi.X 3ap.A>KeHHbiX 4aCTI-14 B BeiJ.IeCTBe 1-'!HTe
pec K 3TOH npo6neMe He yMeHbwaeTc.A. 

B HacTO.AIJ.Iee epeM.A accopTI-1MeHT ycKop.AeM~x 1-1oHoB pacw1-1p1-1IlC.A 
BnilOTb AO ypaHa, a 3Heprl-11-1 npOCTI-'Ipa~TC.A AO HeCKOilbKI-'IX r3B/a.e.M. 
B 3TOH cB.A3H yeeJlH41-1BaeTc.A noTpe6HocTb e AaHH~x o noTep.Ax 3Hep
ri-1M 1-1 npo6erax HOHOB Ail.A onpeAeileHI-'I.A napaMeTpoe pa3Ili-14H~x Ae
TeKTopoe, a TaK>Ke Ail.A I-1CnOilb30BaHI-1.A B TeXHOilOrl-11-1 1-1 1-'!CCileAOBaHI-1-
.AX C T.A>KeJl~MI-1 HOHaMI-1. 

npl-1 8~41-'!CJleHI-'!.AX TOPM03HOH cnoco6HOCTI-1 HOHOB C 3Hepri-1.AMI-1 B He
CKOilbKO M3B/ a. e. M. 1-1 BbiWe 1-'!CXOA.AT 1-13 $OPMYilbl 6eTe-6noxa I 3,6-8/. 
B KOTOPOH TOPM03Ha.A cnoco6HOCTb 4aCTI-14 3aBI-1CI-1T OT KBaApaTa 
''3$$eKTHBHoro 3aP.AAa 1-'!0Ha'' Z eff c nonpaeKaMI-1, 3aBI-1C.AIJ.II-1MI-1 OT 
Zeu 6onee B~COKI-'IX cTeneHeH. 3TH nonpaBKI-1 Ail.A peJl.ATI-1BI-1CTCKI-1X 

1-1 Hepen.ATI-'IBHCTCKI-'IX I-'IOHOB noApo6Ho paccMoTpeH~ e pa6oTe AneHa 191. 
Ail.A 6onee HH3KI-1X 3Hepri-1H HCnOilb3yeTC.A Teopi-1.A ni-'IHAXaPAa/W/ 

e napaMeTpl-13a4~-'~~-'~ Bapenaca 1-1 61-1pCaKa1 1V_napaMeTpl-13a4H.A y4HT~ea
eT 3KcnepHMeHTailbH~e AaHH~e Ail.A PRAa 3IleMeHTOB 1-1 no3BOil.AeT Ae
IlaTb HHTepnoil.A4H~ Ha APYrHe 3IleMeHT~ cpeA~. 

BecbMa noilHble AaHHble o noTep.Ax 3HeprHH H npo6erax npoTOHOB 
H HOHOB reilH.A COAep>KaTC.A B MOHOrpacpH.AX 3Hrllepa112,1~. 

HaH6onee YA06HoH cpopMoH xpaHeHH.A H nony4eHM.A AaHH~x o TOpMo3-
HOH cnoco6HOCTH B(T) "' npo6erax HoHoB R(T) .ABil.AeTc.A Hcnoilb30Ba
HHe nporpaMM~ Ail.A 38M, KOTopa.A paCC4HT~BaeT HX Ail.A Wl-'lpOKOrO Ha-
6opa HOHOB, MaTepHailOB MHWeHeH H AHana30Ha 3HeprHH. CoepeMeHHa.A 
nporpaMMa AOil>KHa reHepHpoeaTb AaHHble, norpewHoCTb KOTop~x cpae
HHMa C norpeWHOCTb~ 3KCnepHMeHTailbH~X AaHH~X. 

Ony6IlHKOBaHH~e paHee nporpaMM~ YAOBileTeop.Aill-1 3THM Tpe6oeaHH.AM 
IlHWb 4aCTH4HO. 

B nporpaMMe RANGE CanaMoHa/7/ y4TeH~ see peil.ATHBHCTCKHe no
npaBKH, a TaK>Ke Z~rr -nonpaeKa. 06ono4e4Ha.A nonpaeKa B~4HCil.AeT
c.A no npOCTOH npH6JlH>KeHHOH cpopMyile, 4TO orpaHH4HBaeT npHMeHH
MOCTb nporpaMM~ Ail.A 3HeprHH 8 M3B/a.e.M. npH B~4HCileHHH S(T). 

nporpaMMa, pa3pa6oTaHHa.A CTb~aPAOM/14<npHMeHHMa B AHana3oHe 
OT 0,01 AO 500 M3B/a.e.M. 3TO OAHH H3 HaH6onee YAa4HO pa3pa6o
TaHH~X KOAOB, XOT.A B HeM He Y4HT~Ba~TC.A peJl.ATHBI-'ICTCKHe nonpaBKH 
H Z ~ff -nonpaeKa. BcileACTBHe 3TOro eH npHCYIJ.IH COOTBeTCTBY~IJ.IHe 
norpewHoCTH. Ony6nHKoBaHHble no3>Ke nporpaMMbl "' KaTanorH 115•161 no 
cpaeHeHH~ c nporpaMMOH CTb~apAa HMe~T CYIJ.IeCTBeHH~e HeAOCTaTKH, 
4To B~TeKaeT 1-13 cpaeHeHH.A pac4eToB c 3KcnepHMeHTailbH~MH AaHH~-
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Ha1-16onee nonHbiM 1-1 3Kcnepi-1MeHTanbHO o6ocHoeaHHbiM cneAyeT C41-1-
TaTb KaTanorl-1 31-'lrnepa I 12• 13, 181 AHA 1-'!0HOB OT BOAOPOAa AO ypaHa. 
Oco6eHHo 4eHHa Cl-1cTeMaTH3a4HA AaHHblx no HOHH3a4HOHHbiM noTeH4Ha
naM, 8 4aCTHOCTH, AnA pa3HbiX arperaTHbiX COCTOAHHA Be~eCTBa, 

a TaK>Ke no o6ono4e4HbiM nonpaeKaM. 0AHaKo <J>opMynbl, onHCbiBaiO~He 

3aBI-1CI-1MOCTb S(T), ocHoBaHbl Ha 3KcnepHMeHTanbHbiX AaHHblx AnA I-'IOHOB 
BOAOPOAa 1-1 renHA. 

npeAnaraeMaA nporpaMMa npeAHa3Ha4eHa AnA paC4eTa TOPM03HbiX 
cnoco6HOCTeA H npo6eroe HOHOB OT BOAOPOAa AO ypaHa C 3HeprHAMH 
OT 200 K3B/a.e.M. B n1060M aMOP$HOM Be~eCTBe. B HeA WHPOKO Hc
nonb30BaHbl AaHHble KaTanoroe 3Hrnepa 1 12• 13•181 c y4eToM ecex no
npaeoK, nepe4HcneHHbiX e pa6oTax AneHa191 1-1 Hcnonb30BaHHbiX epa-
6oTel7/. 

2. OCHOBH~E <l>H3H4ECKHE nonomEHHR 
Bbi4HCnEHHR TOPM03HOtl CnOCOEiHOCTH B nPOfPAMME STOPOW 

OnpeAeneHHe TOpM03HOA cnOC06HOCTH npOBOAHTCA B Tpex HHTepea
nax 3HeprHH no oTnH4a~HMCA APYr oT APYra MeToAaM Bbi4HcneHHA. 

Bb14HcneHHe TOPM03HoA cnoco6HocTH AnA T ~ 1,5 M3B/a.e.M. 

Bb141-1CneHHe ce4eHHA 3aMeAneHHA s(T) npH 3THX 3HeprHAX npoH3Bo
n~TrA nn mnnMvnP 111: 

2 I 2 s(T) = Z eff ZHE~Ef-T) + sn (T), /1/ 

rAe: Z eff H ZHE- 3$$eKTHBHble 3apAAbl naAaiO~HX HOHOB H renHA CO
OTB8TCTB8HHO; T- 3HeprHA e M3B/a.e.M. Bb14HcneHHe eenH4HHbl ce-
4eHHA 3aMeAn8HHA HOHOB renHA SHE(T)H Sn(T)- AA8PHOrO Ce4eHHA 
3aMeAneHHA npoBOAHTCA no <J>opMynaM 1-1 c noMo~biO AaHHbiX, npeAcTae~ 

neHHbiX 8 pa6oTax 1 l3,ffi( npH 3TOM 8 3aBHCHMOCTH OT arperaTHOrO CO
CTOAHI-'IA MHWeHH HCnonb3YIOTCA pa3nH4Hble KOMnneKTbl HCXOAHbiX AaHHbiX. 
Bb14HcneHI-1e 3<l><l>eKTI-1BHbiX 3aPAAOB HoHoB npoBOAHTCA c noMo~biO ypaeHe
HHA pa6oTbi/WI•. To4HOCTb AnA 3HeprHA 6onbwe 200 K3B/a.e.M. co
CTaBnAeT +5%118(TaK KaK nporpaMMa npeAHa3Ha4eHa AnA Bb14HCneHHA 
AnHHbl OCTaT04HOrO npo6era AnA BCeX HOHOB C 3HeprHAMH 6onbwe, 4eM 
200 K3B/a.e.M., He06XOAHMO pacnpocTpaHI-1Tb Bbi4HCneHHe TOpM03HOA 
Cnoco6HOCTH H Ha 6onee HH3KHe 3HeprHH, npl-16ni-13HTenbHO AO 

*Hy>KHO 3aMeTI-1Tb, 4TO 8 ypaBHeHHAX /9/, /10/ 1-1 /13/ pa60Tbl/l8/ 
eCTb OWH6Ka: OTCYTCTByeT 3aPAAOBOe 41-'!CnO Zl naAaiO~ero HOHa 
B Ka4eCTBe MHO>KHTenA, H ypaBHeHHe /11/ HY>KHO npeACTaBI-1Tb KaK 

2 

2 
y= 1+(0,007+0,00005Z2)eJ!P[-(7,6- rn(E/M 1)) ]. 
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1 K3B/a.e.M. npH 3TOM MO>KHO AOnyCTHTb H83Ha41-1TenbHOe yeenl-14e
HHe OWH6KI-1, TaK KaK T04HOCTb Bbi41-1CneHH~ s(T) B 3TO~ o6nacTI-1 
3HeprH~ HMeeT He6onbwoe snHAHI-'!e Ha onpeAeneHI-'Ie Ani-1Hbl ocTaT04Ho
ro npo6era. 

<l>opMynbl AnA OnpeAeneHHA 3$$eKTHBHOrO 3apAAa HOHOB BOAOPOAa 
I I ' renHA 1-1 nHTHA 1-13 pa60Tbl ffi MO>KHO HCnOnb30BaTb np1-1 3Hepri-1AX 1-'!0HOB 

AO 1 K3B/a.e.M. Zerr cTpeMHTCA ac!-1MnToTH4ecKH K HyniO np1-1 npl-16ni-1-
>KeHHI-1 3Ha4eHI-1A 3Heprl-11-1 K HyniO. B <J>opMyne AnA HOHOB c zl >3 3TO 
He HMeeT MeCTa, B AaHHOM cny4ae npHMeHAeTCA 3MnHpH4€CKaA <lJOpMyna 
HopTc KnH<l><l>a 1191: 

121 

napaMeTp K onpeAenAeTcA 1-13 ycnoBI-'IA paseHCTBa Bblpa>KeHHA /2/ seni-1-
4HHbl Z eff• onpeAeneHHo~ no <J>opMyne 31-'lrnepal 18/ npH 3Heprl-11-1 1-'!0Ha 
200 K3B/a.e.M., ~- CKOPOCTb HOHa B eAI-1HH4aX CKOpOCTI-1 CBeTa. 
3Ha48HHA BenH4HHbl K OnHCbiBani-1Cb COOTHOWeHHeM nHpca H Ein 3 HHai00/ 

Z
2.'3 

" "' 130 1 . 

To4Hble H3MepeHHA TopM03HoA cnoco6HoCTH nerKHX 1-'!0HOB s o6nacTI-1 
3HeprH~ OT 10 AO 40 K3B/a.e.M. noKa3anl-1 cornacHe e npeAenax +7~ 
c Bbi4HcneHHAMH no <J>opMyne 3Hrnepa121.221. 

Bb14HcneHHe TODM03HO~ cnncn5HncTH nnA ,HPnr~~ 

e 1-'!HTepsane 1,5 <T •:100 M3B/a.e.M. 

Bb14HcneHHe TOPM03HO~ cnoco6HOCTH B 3TOM HHTepsane 3Heprl-1~ 
nposoAHTCA B nporpaMMe no <J>opMyne EieTe-Einoxal~ 

2Z 1F(V) 
l4Jp• zt'2 )•La2+B/k+G/2]. 131 

2 

e 4 Z 2 Z~rr 
3A8Cb k =-- -- --- ABnAeTCA ¢laKTOPOM EieTe B CTaHAapTHOM 

477c0 mc2 ~2 

81-'!Ae, rAe HMeiOT MeCTO cneAy~He o6o3Ha4eHI-1A: e- 3aPAA 3neKTPOHa, 
'O - nocTOAHHaA Al-13neKTPH4eCKO~ npoH1-14aeMoCT1-1 e eaKyyMe, mc2-
3Hepri-1A nOKOA 3n€KTpOHa, Z2- aTOMHbl~ HOMep 3neMeHTa MI-1WeHH, 
Lot npeACTaenAeT co6o~ HepenATHBHCTCKHA 6eTe-TePM 

L0 1 
= P n ( 2m c 2 {3 2 /I ) - C . I Z . 

ad] adJ 2 /4/ 

4epe3 Iadj 0603Ha4aeTCA TaK Ha3b1BaeMbl~ nOArOH04Hbl~ HOHH3a~HOHHbiA 
noTeH41-1an, 4epe3 C adJ - noArOH04HaA o6ono4e4HaA nonpaeKa 241 .,[\nA 
o6ono4e4HOA nonpaBKH Cz H HOHH3a4HOHHoro noTeH41-1ana I npH ecex 
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3Hepr~HX AOn~HO B~nOnHHTbCH COOTHOWeH~e 

/51 

c aotMnToT~Ko~ C ct· ({3-+ 1) -+0. 3Ha4eH~H AnH 1 adJ. B3HTbl ~3 pa6oTbl 1181. 
a J I 18/ 

3Ha4eH~H Ca~ B~4~CnH~TCH no MeTOAY, npeAno~eHHOMY B ~3 
COOTBeTCTBY~~~X 3Ha4eH~~ AnH 3aMeAneH~H ~OHOB BOAOPOAa11V B OT
AenbHOCT~ AnH Ka~Aoro 3neMeHTa M~weH~. Lo 2 npeAcTaenHeT co6o~ 
penHT~B~CTCK~~ fieTe-TepM /6/ 

/6/ 

15,6 1 
B - TaK Ha3~eaeMaH nonpaBKa 6noxa B $opMan~3Me 6eTe . AnH 

npaKT~I..IecK~x B~l..l~cneH~~ ~cnonb3oeanocb np~6n~~eH~e CanaMoHa 
e aHan~T~4ecKo~ $OpMe/71. G- nonpaBKa MoTTa, B $OPMe non~HoMa 
ceAbMO~ cTeneH~ no Zeff, npeAnono~eHHaH B pa6oTe/251.nonpaeKa 
K $opMyne 6eTe-6noxa ocy~ecTenHeTcH cnaraeM~M k/2·0 no125~ no
npaeo4Hbl~ MHO~~Tenb 2· ZerrT(V) I Z ~12 B Bblpa~eH~~ AnH L0 1 npeA-

cTaBnHeT co6o~ KoppeKLI~~ no Z~u. rAe V = 137 {3((1- {3) Z ~~. np~ 
3TOM e Kal..lecTee F(V) ~cnonbayeTcH $YHK1..1~H, onpeAeneHHaH B pa6o
Te17Z 3Ta nonpaeKa eamHa AnH 3Hepr~~ MeHbwe 10 M3Bia.e.M.B 3Hep
reT~4eCK~x ~HTepeanax T < 1,5 M3B/a.e.M. ~ 1,5 M3B/a.e.M. ~ T < 
<100 M3Bia.e.M. ce1..1eH~e 3aMeAneH~H s(T) B~4~CnHeTcH He3aB~c~Mo 

AnH Ka~Aoro 3neMeHTa M~weH~. AnH peanbHO~ M~weH~ TOPM03HaH cno-
- ---· . - ----· __ r-----l?f\1. 

COO HOC T b il~ 1) t::Jbi411H ... J I )"I~ I L.>1 L. Vl\...IIVJ lb~UDdni'I~M II~OOYIJ •a u....,....,. • "' . 

J 
S(T) = ~ p. s.(T), 

j=1 aJ J 
171 

rAe p . o6o3Ha4aeT aTOMHY~ nnoTHOCTb ~ s 1- - ce1..1eH~e 3aMeAneH~H 
aJ 

Anft j -Toro 3neMeHTa. J HBnHeTCH 4~CnOM npeACTaeneHHbiX B M~WeH~ 
3neMeHTOB. 3$$eKT~, CBH3aHH~e C T~nOM X~M~I..IeCKO~ CBH3~, np~ 3TOM 
He Y4~TbiBaiOTCH I Hanp~Mep ,. AnH ~oHoB B Kp~cTann~4ecKo~ peweTKel. 
B np~HI..I~ne ~MeeTcH B03Mo~HoCTb OTAenbHoro B~4~cneH~H ce1..1eH~~ 

3aMeAneH~H AnH ~3on~poeaHH~x aToMoB /ra3oe/ c 1..1enb~ y1..1eTa en~H
H~H x~M~4ecKoi1 CBft3~. AnH coeA~HeH~~ WO 3 , BaF 2 , BaCl 2 TaKoe 
npeAnono~eH~e 6~no CAenaHo ~cXOAH ~3 pe3ynbTaToB o6pa6oTK~ 3Kcne
P~MeHTanbHO onpeAeneHHbiX AaHHblx 1271. 

Bbll..l~cneH~e TOpMo3Ho~ cnoco6HoCT~ 
AnH 3Hepr~~ T >100 M3B/a.e.M. 

B~~..~~cneH~e TOPM03Hoi1 cnoco6HocT~ AnH 3Hepr~A ~OHOB e~we 
100 M3Bia.e.M. TaK~e npoBOA~TCH no $opMyne 6eTe-6noxa 131. BoT
n~~..~~e oT pac4eToB AnH MeHbw~x 3Hepr~~ noArOH04HaH o6ono1..1e1..1HaH 
nonpaBKa C d" npaKT~4eCK~ He Bn~HeT Ha T04HOCTb B~4~cneH~~.CpeA-a J 

4 

o ) J o l.i 1 i tn 0 ct· = ..., P . ~n ct· P .. 
a J j= 1 a] a J j= 1 aJ 

HecMoTpH Ha ManocTb nonpaBK~ Ca~· oHa y4~T~eaeTCH no ¢opMyne 
BancKe/24/ c ~cnonb30BaH~eM napaMeTpoe 6apKaca ~ E.eprepa 1281. 

!81 

AnH penHT~B~CTCK~X 3Hepr~~ ~oHoB Heo6xoA~Mo Y4~T~BaTb nonpae
Ky Ha 3<l>¢eKT nnoTHocT~ 8 I HBneH~e nonHp~3al..l~~ M~weH~/ I WI no
npaeKa K $OpMan~3My 6eTe-6noxa ocy~ecTenHeTCH nyTeM BBeAeH~ft 

cnaraeMoro (-k·ol2). B HacTOH~~x Bbll..l~cneH~Hx ~cnonb3YeTcH o6o6~eH-
c " n " 1 3o1 n HaH $opMa nonpaBK~ nnoTHOCT~ no TepHxe~Mepy ~ e~epncy · P~ 

3TOM B~l..l~cneH~H npoBOAHTCH OTAenbHO AnH TBepA~X Ten ~ AnH ra30B. 
Y~cno MoneKyn ra3a B eA~H~Lie o6beMa np~ HopManbH~x ycnoe~Hx 

ci..I~Tanocb TaK~M ~e, KaK ~ AnH ~AeanbHoro ra3a. 

3. nOCTPOEH~E nporPAMM~ 

OcHOBH~e 1..1acT~ nporpaMM~, TaK~e, KaK BBOA AaHH~x, BHYTPeHH~A 

noTOK AaHH~X, B~BOA AaHH~X ~ nepeAa4a ~X K B~3~Ba~~eA nporpaMMe, 
6bln~ ocy~ecTeneHbl caMoA nporpaMMO~ STOPOW /80 13 1< B KOTOPY~ BKni0-
4eHbl aTOMHble AaHHble Bcex BCTpe4a~~~XCH B np~pOAe 3neMeHTOB, B TOM 
4~Cne ~X ecTeCTBeHH~H ~30TOnH~H COCTaB. 3TO n03BOnHeT AO M~H~
MyMa COKpaT~Tb 4~CnO BXOAH~X AaHH~X. M~WeHb MO~eT fi~Tb X~M~I..Ie-

,.. --- -·---·····••, ... ._,.,,.,,, ,,,,..,.,..,,M ..... IJ"\-rro niAIIIL CKJ..1M coeAJ..1Ht::HVIt::M. D "-d""'t:\.. I t:)C DCUf-\YII''UNA H\.."' "H.llro. J .................................. -· ..... ·--

nOPHAKOB~e HOMepa aTOMOB M~WeH~ ~ 4~Cno aTOMOB 3neMeHTa B $OpMy
ne coeA~HeHMft. AnH cMeceA BBOA~TCH Maccoe~A eKnaA Ka~Aoro ee~ecT
ea 8 cMecb ~ nnoTHOCTb ee~ecTea. Ecn~ 3neMeHT ~MeeT ~3oTonH~A co
eTas OTn~4aiO~~~CH OT ecTeCTBeHHOro, HeOfiXOA~Ma ~H$OpMai..I~H 0 Mac-

' v COBOM 4~cne ~n~ ycpeAHeHHOM MaCCOBOM 4~cne B cny1..1ae CMeCe~ HyK-
n~AOB. TaK KaK nporpaMMa Y4~T~BaeT 3$$eKT~, CBH3aHH~e C COCTOH
H~eM M~WeH~, He06XOA~Ma ~H$OpMai..I~H 0 ee arperaTHOM COCTOHH~~. 
nonHoe on~CaH~e Heo6XOA~M~X BBOAH~X AaHH~X npeACTaBneHO B B~Ae 
KOMMeHTap~H B Hal..lane nporpaMMbl. np~ B~BOAe AaHH~X TOPM03HYIO Cno
C06HOCTb MO~HO nony4~Tb B eA~H~LiaX MaCCOBOH TOpM03HOH cnoco6Ho
CT~ ~n~ KaK cel..leH~e 3aMeAneH~H. 

B~4~cneH~e An~H~ ocTaT04Horo npo6era npoeoA~TCH ~3eecTH~M 
cnoco6oM nyTeM ~HTerp~poeaH~H no 3Hepr~~ o6paTHOA een~4~H~ Top
M03HOA CnOC06HOCT~. 0TAenbHOe B~~~cneH~e An~Hbl OCTaT04HOrO npo-
6era ~ rnyfi~Hbl npoH~KHOBeH~H B HaCTOH~eA nporpaMMe He npOBOA~T
CH nOTOMy, LITO np~ 3Hepr~HX B~We HeCKOnbK~X M3B/a.e.M. pa3H~I..Ia 
Me~AY 3T~M~ een~4~HaM~ MeHbWe, l..leM T04HOCTb HaCTOH~~X B~4~CneH~~. 

AnH $~3~K~ AeTeKTopoe ~3ny1..1eH~H ~ AnH paA~o6~onor~~ 1..1acTo 
npeAcTaenHIOT ~HTepec cnel..l~$~4eCK~e een~4~H~, nony1..1aeM~e KaK 
npo~3BOAH~e OT een~4~H S(T) ~ R(T),TaK~e, KaK nepe~4HaH ~OH~3a
LI~H ~ nn3, a TaK~e napaMeTp~ 6oM6apA~PY~~e~ 4aCT~I..Ibl, Hanp~Mep, 

Z ~rr I {3 2 . B HacToH~eA nporpaMMe npeAYCMOTpeHa B03MO~HOCTb B~l..l~c-
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neHf'lfl f1 3Tf1X' senf14>1H. nonb30BaTenb f1MeeT B03MO>KHOCTb Bbi6paTb 
AO 9 TaKf'IX $YHK4>1~. 

KpoMe Toro, s nporpaMMy BKnm4eHa noAnporpaMMa Anfl onpeAeneHf'lfl 
nepeHoca Tfi>Ken~x aapfi>KeHH~x 4aCTf14 4epe3 nnocKf'le cno~-1 se~ecTsa. 

nporpaMMa Hanf1CaHa Ha fi3~Ke $0PTPAH-IV Anfl 3BM T~na CDC-6500. 
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~ JnaTe fl bCKHH OTnen 06benHHeHHOrO HHCTHTYT3 RnepHHX HCCAenoa a HHH 

XeHHHrep ~ .• Xopn5eK 6. 10-83-366 
STOPOW/82 - nporpaMMa pac~eTa TOPM03HWX cnoco6HocTeH H npo6eroa 
TA*enwx HOHOa C 3HeprHAMH OT 1 K38 AO 10 f38/a.e.M. 

CoSAaHa nporpaMMa STOPOW/82, nPeAHa3Ha~eHHaA AnA pac~eTa TOPM03HWx 
cnoco6HOCTeH H npo6eroa HoHoa annoTb AO ypaHa a 3HepreTH~ecKOM HHTepaane 
1 K38/a.e.M. +10 f38/a.e.M. 8 no60M aMO~HOM B~eCTBe. OporpaMMa OCHOaaHa 
Ha AaHHWX KaTanora 3Hrnepa H TeopeTH~eCKOM o63ope AneHa. 8 BW~HcneHHAX 
Y4HTwaaoTcA nonpaaKH: .zJ,. o6ono4e~HaA, penATHaHCTCKHe nonpaBKH 6noxa, 
MOTTa H nonpaaKa Ha ~eKT nnoTHOCTH. 0PeAYCMOTpeHa 803MO*HOCTb BWaQAa 
9 pa3nH~HWX ~YHK~HH, npOH380AHWX OT TOPM03HWX Cnoco6HOCTeH H npo6eroa, 
HanpHMep, nep&H~HOH HOHH3a~HH H nn3, a TaK*e napaMeTpOB HOHa, TaKHX 0 KaK 
~ , .z~,/~ 2 . OporpaMMa HanHcaHa Ha $opTpaHe a aepcHH AnA 38M CDC-6500. 

YnpaaneHHe eo Tpe6yeT MHHHManbHOrO KOnH~eCTBa BXOAHWX AaHHWX. 0Ha npeA
Ha3Ha4eHa AnA WHPOKOrO Kpyra npHKnaAHWX H HCCfleAOBaTenbCKHX 3aAa~. 

Pa6oTa awnonHeHa a 0TAene paAHa~HOHHOH 6e3onacHoCTH H paAHa~HOHHwx 
HccneAoBaHHH OH~H. 
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Henniger J., Horlbeck B. 10-83-366 
STOPOW/82 Program for Calculations of Stopping Powers 
and Ranges for Heavy Ions In the Energy Interval 1 keV to 10 GeV/a.m.u. 

The program STOPOW/82 Is created to calculate the stopping power and 
range of ions up to uranium In the energy range 1 keV/a.m.u. - 10 GeV/a-.m.u . 
In any amorphous matter. The program is based on Ziegler's catalogue data and 
Ahlen's theoretical treatments. The z:rr relativistic Bloch and Mott 
corrections and corrections on density effect are taken Into account in 
the calculations. An opportunity of 9 different functions remova f , deri
vative on the stopping power and range, for example, primary Ionization 
and LET, and also of ion parameters, such as~ • . Z!rr/~ 2 Is foreseen. The 
program is written In FORTRAN language In version for the CDC-6500 computer. 
The program needs a minimized input also for compound targets. So It is use
ful for many problems in appl led sciences and experimental physics. 

The Investigation has been performed at the Department of Radiation 
Safety and Radiation Researches, JINR . 
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