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1. BBE,[IEHlr1E 

np~ pa3pa6oTKe B~COKOpa3pewa~~ero Kp~cTann-A~$paK~~OHHOrO 

cneKTpoMeTpa /K,[IC/ T~na cneKTpoMeTpa 5p3rra, npeAHa3Ha~eHHoro 
AJlR peHTreHocneKTpocKon~~ecK~x ~ccneAOBaH~~ B 3neKTpoHH~x 
KOJlb~aX KOJlJleKT~BHOrO YCKOP~TeJlR TR~eJl~X ~OHOB, ~36paH TaKO~ 

$yHK~~OHaJlbH~~ np~H~~n, KOrAa KP~CTann OCTaeTCR HenOAB~~H~M oT
HOC~TeJlbHO OCe~ X ~ Y, a Bpa~aeTCR TOJlbKO no BepT~KaJlbHO~ OC~ Z. 
np~ 3TOM 6~Jl0 He06XOA~MO AOCT~rHyTb TO~HOCT~ YCTaHOBJleH~R yrna 
5p3rra () He xy~e !\.() :S 0,1 "np~ war ax yrna :;:: 1 '~ 3To Tpe6yeT oco-
6~x np~cnoco6neH~~ AJlR ~3MepeH~R yrna ~ ycTaHosneH~R Kp~cTanna 

Ha 3aAaHH~~ yron. lr13MepeH~e yrna pean~3yeTCR c noMo~b~ AByxny
~esoro na3epHoro ~HTep$epoMeTpa ~ on~caHo B pa6oTe 111 . 

EcTb pa3n~~H~e $YHK~~oHanbH~e np~H~~n~ AJlR yrnosoro ycTaHos
neH~R Kp~cTanna. B on~CbiBaeMo~ c~cTeMe ~36paH cneAY~~~~ np~H~~n: 
C nOMO~b~ OCHOBHOrO np~BOAa, COCTOR~ero ~3 ~epBR~HO~ nepeAa~~ 

~ nnaHeTapHoro peAYKTopa c ABYXCTyneH~aT~M nnaHeTapH~M 3y64aT~M 
KOJleCOM, peaJl~3yeTCR OCHOBHOe nono~eH~e Kp~CTaJlJla C TO~HOCTb~ 
1\.0 ~ l~ nocneAoBaTenbHaR c~cTeMa TO~Horo ycTaHosneH~R yrna Ha oc-
.. --- - r 
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nReT peryn~poBaTb spa~eH~e Kp~cTanna Ha yron t\0 ~ 0,1 ';no l~aHHbiM 
na3epHoro yrnosoro HHTep$epoMeTpa. 

Ocy~ecTsneH~e on~caHHO~ TO~Ho~ peryn~poBK~ B03MO~HO TOJlbKO 
npH peweH~~ PRAa npo6neM. Oco6eHHo Heo6xoA~Mbl T~aTenbHoe, 6e3 
MCPTBoro XOAa, H3rOTOBJleH~e np~MeHReM~X npOBOJlO~HbK nOAW~nH~KOB, 

yMeHbWCH~e OCTaTO~HO~ ynpyrocT~ ~ AOCTaTO~HO B~COKaR ~eCTKOCTb 

Ha MeXaH~~eCKOM B~XOAC nbe30YCTaHOB~TeJlR. 

2. OCHOBHOA nPlr1BO,[I K,[IC 

0cHOBHO~ np~BOA ycTaHOBJleH~R yrna KpHCTanna COCTO~T ~3 nep
B~~Horo np~BOAa C wa-oB~M AB~raTeneM lr1nC-5 /7~ KOTOp~~ np~BOA~T 
B Ae~cTs~e ~epBR~Hy~ nepeAa~y /nepeAaTo~Hoe ~~cno is = 150/, 
CBR3aHHY~ c 3Kc~eHTP~KOM nnaHeTapHoro peAYKTopa. CxeMa ero ~3o-
6pa~eHa Ha p~c.1. nepeAaTo~Hoe ~~cno nnaHeTapHoro peAyKTopa s~
~~cnReTCH no $opMyne 
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PHc.l. CxeMa rrrraHeTapHoro pegyKTopa. 

PHc.2. KpHCTarrrr-cTorrHK c TpHrrenbrrpH3MaMH H ycTaHoBo~

HbiM KpHcTarrrrogepJKaTeneM. 

np~ 4~Cne 3y6beB z 1 = 305, z2 = 254, Zs = 248 ~ z 4 = 299 nony-
4aeM: iURO = 248, 1838, ~. 8 4enoM - nepeAaT04HOe 41.1cno np~BoAa 

i G = iS . i URG = 37228,3. 

TaK~M o6pa 3oM, seni-14~Ha BXOAa Ha warosoM AB~raTene 
c 1 5° AO 0,145". 3TO 3Ha4~T, 4TO Ha OAHY yrnosy~ 
xoA~TcR 6,894 waros ge~raTenR. Ha segoMOM 3neMeHTe 
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yMeHbWaeTCR 
ceKYHAY np~
HaXOARTCR 

Kp~cTann-cTon~K ~ ycTpOHCTBo AnR ero T04Horo ycTaHoeneH~R. Onopa 
Kp~CTann~CTOn~Ka pean~3yeTCR nOAW~nH~KOM Bpa~eH~R B B~Ae TaK 
Ha3biBaeMoro noAW~nH~Ka <l>paHKe. 06~~H B~A Kp~cTann-cTon~Ka ~ Haxo
AR~~xcR Ha HeM <J)yHK4~0HanbH~X y3nOB np~BeAeH Ha p~c.2. 

C 4enb~ aHan~3a Ka4eCTBa OCHOBHOrO np~BOAa ~3MepRn~ XOA ee
AOMOrO 3neMeHTa B ABYX KOM6~Ha4~RX 3Y64aTbiX KOnec /Bap~aHT 1 
np~BeAeH BbiWe, eap~aHT 2: Z 1 = 305, Z 2 = 253, Z3 -= 248 ~ Z 4 = 
= 299; iG = 1620920,]/. np~MeHeH~e Bap~aHTa 1 ~MeeT npe~My~eCT
BO B TOM, 4TO peSKO /c MHOm~TeneM 43,5/ yMeHbWaeTCR BpeMR,3aTpa-
4~BaeMOe Ha nepeMe~eH~e np~6opa Ha 3aAaHH~H yron ~. TaK~M o6pa-
30M, MOmHO HaHT~ KOMnpOM~CC Me~AY 3T~M BpeMeHeM ~ T04HOCTb~ yc
TaHOBneH~R cneKTpOMeTpa. 0AHOBpeMeHHO AOCT~raeTCR yMeHbWeH~e 
Kone6aH~H cKopocT~ ero nepeMe~eH~R /p~c.3/, o6ycnoeneHHoe ysen~-
4eH~eM yrnosoro nyT~ BeAoMoro 3neMeHTa. 3To 3Ha4~T, 4TO AnR on
pegeneHHOH An~H~ AYr~ Tpe6yeTCR MeHbWee 4~CnO C4enneH~H Ha BXOA
HOH CTOpoHe np~6opa. C noM~b~ on~caHHOrO OCHOBHOrO np~BOAa 
MOmHO AOCTaT04HO T04HO yCTaHOB~Tb cneKTPOMeTp Ha Heo6XOA~M~H 

pem~M pa6oT~, KOTOP~H AOnmeH YAOBneTBOpRTb Tpe6oBaH~~ -
YCTaHoBneH~~ yrna 6p3rra C T04HOCTb~ OKOnO OAHOH ceKYHAbl 
c fl(} "'O,l"".I1HTep<J>epoMeTp~4ecKoe onpeAeneH~e nonomeH~R ycTaHae
n~eaeMoro yrna no3BonReT ycTaHoB~Tb Kp~cTann s HenocpeACTBeHHOH 
6n~30CT~ K Tpe6yeMOMY yrny C fl(} < l '. 

3aTeM cneAyeT /Ha OCHOBe ~HTe~<J)epoMeTp~4eCK~X ~3Mep~TenbH~X 
AaHHbiX/ npe4~3~oHHoe ycTaHoeneH~e Tpe6yeMoro yrna (fl(} < 1 ") 
nocpeACTBOM T04HOH YCTaHaBDI-1RrilfllltPIA rlArT"'"'"' 

PHc.J. Xog OCHOBHoro rrpHBoga Ha 
MeCTe KpHcTarrrra. I - KpHBaH 
AITH i URG = I 0806; 2 - KPHBaH 
AITH iuRa = 248. H3MepeHHe grrH
Hhi gyrH rrpOH3BOAHJIOCb Ha pac
CTOHHHH 76 MM OT ~eHTpa. 

50 

3. nbE30nPI1BOA AnR T04HOrO YCTAHOBnEH11R KP11CTAnnA 

AnR ynpaBnReMoro OT 3BM np~soga T04Horo ycTaHosneH~R yrna 
6p3rra C T04HOCTb~ AO OAHOH CeKYHA~ cy~eCTBY~T B ycnoB~RX pa60T~ 
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Ta6Jmu;a 

CpaBJmTeJlhHbie xapaKTepHCTHKH CBOfiCTB MarHHTOCTpHKIJ;HOHHbiX 
il Ilbe303JleKTpHl.leCKHX ycTaHOBHTeJJeil 12"4/ 

MarHIITOCTpHKIJ;IIOHHbiH 
npeo6pa3oBaTenb 

IThe303JJeKTpHl.leCKHH 
rrpeo6pa3oBaTeJlh 

p;OCTIDKHMbie BeJJHl.!HHbl rnaroB 

M!£ I o-5 ••• I 0 - 6 

3aBHCHT OT TeMIIepaTyphl 

Cy~eCTByeT TOK IIOKOH 

CHJlbl 

ynpaBneH!Ie 

CJlOJKHOe 

He 3aBHCHT OT TeMnepaTyphl 
B Ha6mop;aeMbiX npe,o;enax 

TOKa IIOKOH HeT, 
eCTb TOJlbKO 3apH,O: 
C06CTBeHHOH eMKOCT!I 

6onhrn!Ie 

npocToe 

-------------------------------
cneKTPOMeTpa /Hanp~Mep, np~ saKyyMe 10-6 I MarH~TocTp~K~MOHHhle 
~ nbe303J1eKTp~4eCK~e ycTaHOB04Hble YCTpO~CTBa. 0630p npe~My~eCTB 
o6oMX cnoco6os AaeT Ta6n~~a. 

B pe3ynbTaTe cpasHeH~R ceo~cTs 3T~x B~AOB ycTpo~cTB ~36paHa 
nbe303neKTP~4ecKaR c~cTeMa KoppeK~~~. Pa3pa6oTaHHaH HaM~ c~c
TeMa T04HOIO YCTaHOBJ1eH~H OCHOBhlBaeTCR Ha nbe303neKTP~4eCKOM 
ycTaHOB04HOM 3BeHe, Ben~4~Ha XOAa BeAOMOIO 3J1eMeHTa KOToporo 
nepeHoc~TCH c noMo~biO pbl4ara Ha Kp~cTann-cTon~K. Ha p~c. 4 noKa-
3aHa npMH~~n~aJlbHaH CXeMa 3TOIO YCTaHOB~TenH, KOTOpbl~ npeACTas
J1HeT co6o~ CTOJ164aTYIO KOHCTpyK~~IO ~3 30 Wa~6. 

npM nOAa4e HanpH~eHHH Ha 3J1eKTPOAhl nbe30Wa~6 npo~CXOA~T yse
J1H4eHHe ~X TOJl~~Hhl COOTBeTCTBeHHO nbe30MOAYJ110 ~CnOnb30BaHHOro 
MaTep~ana. npo4HOCTb npoT~B npo60H y Piezolan 82 151 s nocTOHHHOM 
none - 50 KB/cM, T.e. Ha ABYXM~nn~MeTpOByiO nnacT~HKY MO~HO no
AaTb HanpH~eH~e 10 KB. B AaHHOM cny4ae npH pa6oTe c MaKc~Manb
HhlM HanpH~eH~eM 1,5 KB 6hlna AOCT~rHyTa OTJ1~4HaH ~30J1H~HH ~ OT
CYTCTB~e 6ny~Aa10~~X TOKOB, HcT04H~K HanpR~eH~H AJ1H ynpasneHHH 
nbe3onp~BOAOM on~caH B 161. Ha rMc.S noKa3aHa H3MepeHHaH 3as~
c~MOCTb ~3M8HeH~H AJJ~Hbl He3arpy~eHHOIO nbe30YCTaHOB~TeJ1H OT np~-
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HOHfflOK~\; ----
PHc. 4. KoHCTPYKIJ;HH rrhe3onpiiBop;a. L'.s - BeJIH'liiHa Bbixo,o;a. 
Pa3Mephl KOHCTPYKIJ;HH - 26x26x7Q MM3, 

---1--
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1/ /tii 

PHc,S, H3MepeHHaH 3aBHCHMOCTb 
Bb!XO,O:HOH BeJJHl.!HHbl L'.s IIbe30flpH
BO,O:a OT ITPHJlOJKeHHOrO HaiTpHJKeHHH, 

JlO~eHHOIO HanpR~eH~H. np~ 3TOM 
Ha5niOAaeMhl~ HaM~ IMCTepe3~C xa
paKTepeH AJ1H TaK~X CMCTeM, ~ ero 
HaAO Y4MThlBaTb npH nOJ1b30BaH~~ 
TaK~M~ ycTaHoB~TenHM~. AnH eepHo~ 

nepeAa4~ HanpH~eHHO HHAY~HposaH

Horo YAJ1~HeH~H Ha BeAOMhl~ 3ne
M8HT HaAO npeABap~TeJ1bHO HanpH-
raTb ynpyr~e MecTa B nbe3ocTon-

o 200 t<IC7 100 /}()() 1000 v[a] 6~Ke. npeABap~TeJ1bHOe HanpH~eHHe 

~~aT~H Bhl6paHO B pa3Mepe 
13 Krc/cM 2 · AHaJ1~3 BJl~HH~H O~HAaeMhlX Harpy30K OT nOAKJ1104eHHO~ 
MeXaH~4eCKO~ C~CTeMhl /phl4ar/ Ha XOA nbe3onp~BOAa /Ha BeAOMhl~ 
3J1eMeHT/ nOKa3an, 4TO Harpy3KH OT 2,85 AO 30 Krc yMeHbWan~ XOA 
BeAoMoro 3neMeHTa caMoe 6onbwee - Ha 15% ~CXOAHO~ sen~4~Hhl /6e3 
Harpy3K~/. 

To4Hoe spa~eH~e KP~CTanna pean~3yeTCH 4epe3 y3en, ~YHK~~o
HanbHhl~ np~H~~n ~ o6~H~ B~A KoToporo noKa3hlBaiOT p~c.6 M 7. np~ 
3TOM CMe~eH~e BeAOMOIO 3J1eMeHTa nbe3onp~BOAa nepeBOAHTCH nocpeA
CTBOM phl4ara c ~enbiO ycTaHosneH~H Tpe6yeMoro KoppeK~~OHHoro 3Ha-
4eH~H Ha KP~CTann-cTon~K, KOTOphl~ spa~aeTCH OTHOC~TenbHO AB~My-
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P11c,6, ~YHK~HoHanbHb~ rrp"H = " ~II TQqHoro yCTaHOBneHHH 
BpameHHH KpHCTanna, 
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PHc.7, 06mHH BH~ TQqHoro IIbeso
yCTaHOBHTenH, 

PHc.8, fpa¢11K HsMepeHHH xo~a 
KPHCTanna IlpH MaKCHMaiTbHOM Ha
IIpiDKeHHH I 500 B c q11cnoM pbi
qaJKHOH rrepe~aq11 i H = 5, 6, 

~erOCH OCHOBHOrO npHBOA T . neHHe yrna ABH a. 04H~H npHBOA o6ecne4HBaeT ycTaHoe-
meHHH KPHCTanna e npeAenax ~0 < +1 5' 3a c 4 eT 

nepeAaT04HOro 4HCI1a P~4ara i = 5 6 n - - ' 
H3MeHReTCH 3a C4eT Ail H ' • epeAaT04HOe 4HCI10 nerKO 

HH~ P~4ara P~4ar Ae" 
npOTHBOnOilOmHOM npymHHe B OCHOB~OM npHBO :CTByeT B HanpaBileHHH, 
TaK 4TO MOmeT ycTpaHRT A ' KOTOPaR pacnOilO~eHa 

' b 3a3op H o6ecne4HBaTb 3 3KcnepHMe~T~ noKa3anH, 4To oco6oe BH aMKHyTy~ ~enb. 
HMaHHe HaAO o6pa~aTb Ha TO, 
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PHc.9. OrrpeAeneHHe om116KH 
HaKnOHa IIPH HeBepHOM XOAe 
TOnKaTenH IIbe30IIPHBOAa, 

4T06~ ocb epa~eHHR p~4ara H KpenneHHe nbe3onpHBOAa 6~I1H 
H3rOTOBileHbl C 60ilbWO~ T04HOCTb~ H o6pa30B~BailH meCTKOe C04Ile
HeHHe, nporH6 p~4ara M~ COKpa~ailH AO MHHHMyMa B npo~ecce KOHCT
pyHpOBaHHR npH6opa. PHc.8 noKa3~eaeT xoA eeAoMoro 3IleMeHTa To4-
Horo ycTaHoeneHHR AO HOMHHailbHoro 3Ha4eHHR HanpRmeHHR 1,5 KB. 
04eBHAHO, 4TO H3MepeHHe nOA Harpy3KO~ AailO IlHWb 50% OmHAaeMoro 
XOAa BeAOMoro 3IleMeHTa /eM. pHc.S/. noTepH 06bRCHR~TCR Ae~CTBHeM 
ocTaT04H~x ynpyrocTe~, a TaKme TeM, 4TO npHMeHReM~e nposo
Il04Hble nOAWHnHHKH He 06IlaAa~T HAeailbHO~ paAHailbHO~ meCTKOCTb~. 
TaKHM o6pa30M oKa3anocb, 4TO 6oKoe~e nepeMe~eHHR e AHana3oHe 
HecKOilbKHX MKM AonycTHMbt. TonKaTenb nbe3oycTaHoBHTenR AOnmeH 
6~Tb CMOHTHpOBaH HaCTOilbKO mecTKO, 4T06~ He 6~I1H AOny~eH~ OWH6KH 
HaKilOHa /pHc.9/. LaM~~ ManeHbKH~ war KoppeK~HH 3aAaeT AilR e~-

6paHHoro nepeAaT04Horo 4HCila eenH4~HY 0,23~. HyneeaR no3H~HR 
a~6HpaeTCR npH HanpRmeHHH 600 B. ~cxoAR H3 3Toro HanpR~eHHR, 
B 060HX HanpaeneHHRX epa~eHHR MOmHO nepeMe~aTb KpHCTailn-CTOilHK 
Ha eenH4HHY yrna Eip3rra ~0 s 1,5'. AnR Bbt4HcneHHR Tpe6yeMo~ KoppeK
~HI-1 C nOMO~b~ MHKpo-3BM HaKanilHBaeTCR KaK MHOr04IleH KPHBaR rHCTe-
;=,:.:..:.~ ;,:,,:: / ;:;: ::: • 3/ • ?:::- ''':;-:;'S.".C'g~~~"-~ ,n, n~ ':_"'I ~CIL-IVIA ~;:lU~ n h 1-U-.1\t .n.~HHhiX nPnPn 

ABHmeHHeM KPHCTanil-CTOilHKa. 0npeAei1eHHe OKOH4aTeilbHOrO 3Ha4eHHR 
yrna Eip3rra npOH3BOAHTCR HTepa~HOHH~M nyTeM C V1CnOilb30BaHHeM 

na3epHoro HHTep¢epoMeTpa. 

5. 3AKni04EH~E 

C nOMO~b~ CHCTeM~ T04HO~ perynHpOBKH pa3pa6oTaH npe~H3HOHH~~ 
npHBOA, peanH3Y~~H~ yrn~ Eip3rra nOPRAKa ceKYHA, KOTOP~~ MOmHO 
npHMeHRTb H B APYrHX Cily4aRX, HCnOilb3YR npeHMy~eCTBa TaKHX ycTa
HOBHTeile~ B ~enRX perynHpOBaHHR, 8~6op nepeAaT04HOrO 4HCila p~-
4amHO~ nepeAa4H n03BOI1ReT eapbHPOBaTb T04HY~ n03H~HOHHY~ 4YBCT
BHTeilbHOCTb CHCTeM~ H TeM CaM~M YAOBileTBOPRTb pa3I1H4H~M YCilOBHRM 

3aAa4H. 
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Kappaw r. HAP· P13-83-484 
nbe8onpH80A Anft TO~HOrO YCT8HOaneHHA yrna 
KPHCTann-aHanH38Topa 8 KpHCTann-AH~paK~HOHHWX cneKTpOMeTpax 

0nHCW8aeTCft OCH08HOH npH80A AnA KPHCTann-A~PaK4HOHHOrO cneKTPOMeTpa 
TH08 6parra C 8p-.a~HMCA KPHCTannOM. AoCTHrHyToe OCH08Hoe YCTaHOBneHHe 
yrna KPHCTanna npH6nH3HTenbHO pa8HO 1'. npeACTa8neH C8A8aHHWH C OCH08HWM 
npH80AOM OPHBOA TO~HOrO ycTaH08neHHA yrna. 0H 6aaHpyeTCA Ha Obe3o3neKTpH
~eCKOM OPHH4HOe H 8BAaeT 8enH~HHY yrn080ro nono•eHHA C TO~HOCTbiO ;S 1 ". npeA
naraeTCA KOHCTPYKTH8HWH aapHaHT Obe300PHBOAa H npeo6paaoaaTenft BenH~HHW 
nepeM~eHHA 8 aenM~HHY noaopoTa KpHcTanna. 

Pa6oTa awnonHeHa 8 0TAene H08WX MeTOAOB ycKopeHHA OHRH. 

Co~~ ... ··~ n""-•nwwPt-4Hnrn HHC THTVTa JUlePHWX HCCileAo&aHHM. Jlyi5Ha 1983 

Karrasch G. et al. 
A Plezo-Dflve for the Fine Adjustment of Crystals 
in Crystal Diffraction Spectrometers 

P13-83-484 

A short description Is given of the main drive of a crystal-diffrac
tion spectrometer of Bragg-type with a turning crystal.The reached basic 
position of the main drive Is approximately 1'. The presented fine adjust
ment Is coupled with the main drive. It is based on the principle of piezo
electricity and it gives the desired fine position in the range of s1". 
A variant of construction of the plezo-drive and of the transmission of 
motion value Is recommended. 

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

Communication of the Jo int Institute for Nuclear Research. Dubna 1983 
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