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-Atmosphaeram terreftrem, radios Solares refle-
- ¢tendo, creperam illam atque debilem lucem
‘mane ante ortum folis & wvefperi poft occafum i-
plivs perlpicuam, ‘quam crepusculum nominamus,
producere, fatis eft cognitum. Poftquam videlicet
Tellus mota diurno nos e confpeftu Solis fubduxit,
fublimior a&r nobis adhuc a Sole illuftratus manet.
Sed magis magisque delcendente Sole, minus con-
tinuo illuftratur aér. Pariter mane Sol pauliatim
Atmospheram illuminare incipit, coelique faciem
undique minutatim lucidam usque ad ortum ipfius
reddit. Succesfive, itaque crefcic & decrelcit’ crepu-
seulum, & a qualitate aéris, ejusque viciffitudinibus
pendet; quamobrem momentum initii, atque finis
ipfius difiicile admodum eft determinatu. Quum
autemn ex obfervationibus liqueat, Stellas minores
oculd inarmato-cerni poffe eo momento, quo - Sol
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decimum oftavuni infra horizontem * attlgerlﬁ gra-
dtlm “Aftronomi affomferine, “limites crﬁ”pnschlo-
rum ita effe determinandos, ut portio arcus diurni,
quam Sol a momento ortus vel occafus ablolverit,
donec ad almicantarat 7§° infra horizontem defcena
derit, crepufculum metiatur, Unde patet, duratio-
nem ipfius & a motu Solis in ecliptica & a diver-
fa locorum Latitodine quoque & quidem maxime
pendere. Quo enim propius Solis fupra horizontem
ortus, vel infra ipfum occafus, ad motum horizonti
perpendicularem accesferit, eo, citius Sol afcendat
défcendatvie, 'necefle-elt, unde erepuseulom brevius:
guo: autem obhqumr motus .Solis orientis vel occi-
dentis verfus horizontem - fuerit, eo lentiores -Solis
b horizeonte diftantia mutationes [ubibit, unde cre-
pufeulom  longius evadit. Variante igitur declina.
tione- Sovlis atque. elgvatione Poli, variat quoque
.@ﬂnp;_rscuﬁum* {pecimen. ideo Academicom edituri,
durationem crepufeuli pobis ita inveftigandam pro-
pofuimus, mt tradita generali Problematis folutione,
fpecm}em ipfius apphcanonem, affumta Latitudine
60.° 274:7" pro; quovis dimidio declinationis grada
exlnbe;amus, unde. crepusculum pro quovis die fa-
¢ili negotio haberi poteft. oz

iy =r g 2
E& vero dire&a folutio Problematis noftri i in-

Reatu b,xud difficilis.  Sit: nempe ZP arcus meri:
- diani,
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diani, Z Zenith, ‘P Polus, HR horizon verus; fi
locus, Selis in horizonte fuerit 4, jungantur puncta
A& Z arcu AZ, dultogque arcu circuli maximi
ZB ita, ut equalis fiac 198°, & productus fecet ar-
cum diurnum DB per A transientem in B, jundtis-
que punftis A& P, B & P, arcubus circulorum ma-
ximorum AP & BP habebitur in AZAP, polito
Sinu  toto == 1 ( Elem#nr. Trigen.  Spheer.) '

Sins ZP A= W Sin: A2+ AP Z0) Sini(AZ+ZP-4P)

Sin ZF Sin AP
Sin %ZPB - f ,gzifﬁ.szjf)—z;)ém (BZ+ZP-BP)

PRAAE L din ZFP Sin B, %

Ix quibus itaque innotescunt anguli ZPA & ZPB,
adeoque  etiam > APB=ZFPB-ZP A, qui quidem in
gempus converfus, dabit crepulculum queefitum,

o Exempl; ], Tn Latitudive 60° 27 7. fi-pro die
g Aprilis anni currentis declinatio Solis Borealis in
momento occafus fuerit 57 2+ 17 erepusculum’ ves
{pertinum pro eodem die: lequenti calculo inveltigatur:

ZP= 290 32, 53 Log Sin 4Z+ AP -ZP=1,9790110
AP=PBs 84°57 45 Log Sin A7+ZP - AP=1,4731352

ALB 00T, 0 — Log Sin %P-:o,go?argq
Bi=108 . . = Log Sin AP = 0,0016812
' 2 Log Sint ZPA=1,761745¢4
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_{!LZ'*' AP-ZP=42°. 42.25"" Log 1 Sin ZPA4 = 1,5’003727
/’i’Z**?ZP -AP=17°.17. 35"
BZ+ BP.ZP = 31°%.42, 25"

BZ+ ZP- B_P 26°. 17 2
T ZPA=49
A e 93 56 4,5’7L >
3 ZPB=70"50.24",94, Log SiﬁBZ-!-BP ZP=1,0054349

ZPB—I41 40.49".88, Log Sin BZ-!-Z Es BP-I,640’3670

— Log Sin ZP ==0,3070180
— Log SmBP=o0 0010812

R et N

2LogSini ZPB=19505011

Log Sins ZPB=14752505%
BPatis vero .jam angulis ZPA & ZPB, ipforum quo-
que dubicur differentia few angulus APB=42", 341,88,
qui in'témpus converfus fecundum rationem 360: ,,4,,
exhibet erepufculum vespertinum quaeﬁtum a2k 50
56, 13,

 Excmpl. 2. Eodem loco & anno exfiftente de-
clinatione Solis Psuihal: in momento ertus ipfius
die 7 Oftobris 5°% 14’ 32", crepufculum matutioum

‘fie eomputaturs
B ZP=



= 97 % 1 =
ZP=20° 32.53" LogSinAZ }«/?P Z P=1,p901566

AP=PB =95°.14.32"  Log Sin AZ+Z +/ P-AP=1,3232965

42 =00 : — Log Sin ZP = 0,3070150
BZ=108> — Log Sin AP =0,001§203

@M:?f.jo’.g!gﬂ, 5, 2LogSin: ZPA=1,6222914
AZ* TZP- AP=12°.9'10",5  LogSini ZPA=1,8111457
Bz -i*BzP-ZP =86°50.49",%
BZ* ZP—-BP-zz" 0.10%5%

:ZPA-40 20.34",1 LogSrnBZ+BP—-ZP~I,9993422

ZPA=80°47.8",2  LogSinBZ +ZP-BP =1,5573357

zzPB-5g 55 - 57 - LogSm ZP =0,2070180

ZPB= "117 A — Log Sin BP =0,0018202
: 2LogSiniZPB -1,36;5162
- Log Sin ZPR =1,932758%

2.

Unde 1taque innotefcit > APB_’? 10.45"8, qui eo-
dem modo, quo in exemplo antecedenti in tempus
converfus dabn: uepusculum matutinum 3. 2§. 4”
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. Quamvis erepusculum _fecondom  methodum
i §. preecedenti ailatam  iaveftigavi - poffic, “ope
tamen formularum  rigonometricarum  algebraica
;pi;us Ithltigitlo multo_ &t concinpior, Maoente
jgitur conftru@ions figurae eadem, fi declinatio
Sulis Merit d,2 Ldticudo - Loct pydreus B = 8=
@, >ZPA=y & >AFB=y, erit. AP=PB = 90 %
By Blspetsp s Zid=od, ZBsge™a & SZPHz
y*y. ln triengulo vero ZPA habebitir {TElem,
Trig. Spheer.) Cof 4Z= Lo/ ZPA Sin-ZP Sin AP %
Cof ZP Cof AP, & in AZ[’B CofBZ= (of ZPB
Sin ZP Sin BP+Cof ZP (‘r//jP fev Cofy Cofp (,Oﬁfj:
Sin poSit d= 0 ()& Cofg0°n 6= Cvjy»rj(ofp Cofd +
Sin_p Sin d (11). Svbducendo vero xquationem (1)
gb zequ. (17) -ervitur Cop guort+ yuorea = (Cof ¥ 2 y-Cofy)
Cg[p Cofd & facta debica redur(hone - Sina= (quy Y=,

Sin
Cofy)CG_/pCOﬂ unde Co/ (y'*‘j =Cofy- Lmojpu f( 1):

Quumque d:wdendo @quat. (1) per Cofp Cofd, it
Coly=xtgptg d, valor ipfius y eft datus &  hine
facillime determinatur y+j& y ope aqu, (111),
qu; crepufculum exhiber, Quo. autem cmgu[us ifte
Loganthmozum ope ex gfequat. (11T) inveniri queat,
flatuatur in cafu, quo Cofy§ mf‘tn us fuerit, ° atque

Si S
Cj Co_z;z TG el Sind < gin ]J’ quo in cafuy.}.y
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'('90", gg};ﬁafﬁf&fd’ Sin @*, unde fa®a fubflitu-
tione Cof(y*y)= Cﬁfj"00f$’. Si vero fuerit Cofy=

',H a o3 in a .
B, vel Sin d==—, erity T y=90°%equaequas

ey
‘Cofp Loja’ S S
tione, * cognito y,y facillime determinatur. Quum

Sin a o Stn a . °
autem .COf’,Y< :O/‘]ﬁa-fd vel Sﬁid>Szn“ﬁ&7*9’>9o -

ponatur Ca[){Lo/M= Sin qo;, erifque‘ Cof(y 1=

Sin a
‘(;’o{ o> S

Cof/p wd. 'Exﬁﬂéqte denrique Cofy negativo, {'up:-

1313 Sin a ol ’o
g Co/y CofpCofd ARG
bita reductione Co/y ¥y =-- bt AN

eruiturque fafta de-

: T Lo/, ¥
Exempl, Si refomantor eadem ‘data; "goe in
exemplo 1. §. preec. attulimus, erepulculum fecundum
methodum jam- allatam ‘fcquenti ‘mado inveftigatur,

d=3%20r7" : Log 18 p = 6,2405085
pr00’. 279" : Log tg d = 2,0452616
CED AN Q 9t ellilogiCofty =_-;,1917'7'61
yepg 56048, ¢ Ry Log Sin a=1.4890824
Yy =147, 43’ 50 — Log Cofp=0,30701§0

— Log Cof d=0,0010811

=2 o R
y=4 ‘_H Sl
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— Log Cofy =0.8082299
Log tg @*= 0,6069174
Log Cofy = r,1917701

~ Log Co/0*=0,7028566

Log Cof(y ) =1,8946267

Dato itaque #, crepufculum eodem modo quo fupra
indicavimus habetur.

Schol. 1. In eafu quo Sol 18 gradus infra hori-
zontem non percurrit, vel fi ipfius locus exacte
18’ fuerit, crepufculum per totam' nofem du-
rare, perlpichum eft.  Accidit vero hoc in Lati=
tudine Go° 27" 7”, ubi declinatio Solis Borealis
11°. 32. 53" excesferit. Tn tabula igitar appofita,
valores ¥ & y continente, crepusculum tantummodo
pro-declinatione Solis Bor. 71°30, quam circa diem
21 menfis Aprilis obtinet, calculavimus. * Nam- ab
eo tempore creflcit & decrelcit declinatio- Solis Bo.
vealis fuccellive, “ita tamen ut femper: fit major
21°. 30, donec circa diem: 23 menfis Augufti hane
“ipfam iterum habet magnitudinem. Diminvitur vere
polthac declinatio Solis Borealis eodem modo, quo

antea crevit, quamobrem durationes crepusculorum
ezedem funt, - \ :
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o0 Shel. 2, Uk “vero pateat ufus -tabulne allate,
" fuseratur exémpli.'_"gra»tia_c‘t‘.epuséuldm"’ves;iet_tinj]m -
pre die g Menfis Novembris hujus’ Aani, exfiltente
degiipations . Solis Aufirali in = momento _occafus
8% 4. 56" L tabula habetir ‘erepufenlum pro decls

< T0% 30, 28 26, 7 & f¥o. decl. 17%.28, 37 r1": Infe-
fendo igitur 30" (‘differentia inter declinationes in,
tabula): 7.4, 56" (differentia inter 16° 30 & 16°.24.56"):
&, 4’,’ ditferentia inter crepulenla pro 16°. 30 & s S N
375 9 (differentia inter crepufcula pro 16° 30, &
16°. 44,56"), fi addatur, quoniam e tabula. crepu~
feala  crefcere animadvertimus, 317 9, crepulculo

- gh36.7 ‘pre. 16" 30 eruitar 2k 36, 289, feu ‘cre..

- pulculum vefpertinum  queefitum. - Si vero decre-

~{ceas fuerit crepusculum, differentia inventa -aufe..

> yf;nda eft, ; e A e . ks : ‘,L ,.
- Sehol 3. Valorem' anguli v, arcum femidiornum-
exhibentom -atcelimus, ‘quoniam’ crepusculum iflo
incognito dnveltigari nequit, & preeterea - ortus .
Solis “arque: eccalus. ejus ope facilime -determinatur,

. Si videlicet meomente -culminationis Solis ‘addatur,_
~exhibet oecalem, fin avtem aoferatur,ortum. Neces.
Je tamen eft, vt ex Epbemeridibus depromatur decli-
matio- Solis pro occafa vel ortu, & e tabula, eodem
plave-wodo, quo Schol. 2, indicavimus, inveftige- .
tur angulus y huic ‘momento refpondens, qui deni.
que. ope formularam pro. invenienda refradtione -
Aftronondica dorfigatur, = L o o L 5 SR

-. &4
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i, Quod ad" pfoblema de inveniendo crepufculo
minimo6 attinet, fequens illud refolvendi fimpliciffi--
ma nobis videtur methodus. Demonftrandum enim
primo . elt, angulos pofitionis ZAP. & ZBP vel ut a
quibusdam - puncupaptur parallacticos, in cafu, quo
crepufoulum eft ‘minimum , sequales effe, & deinde
querenda eft declinatio: Solis, exfiftentibus his an«
gulis 2equalibus. Concipiatur igitur arcus MV infinite
proximus ipfi 45, atque fit V73 portio arcus horizon-
ti paralleli, erit, exfiftente >/4PB winimo, AB=MN.
Quumque preeterea quam proxime zquales . funt
arcus Do & IV, atque MN ipfi AB parallelus, fe-
quitut, uc affami poffic #D=0B & AMN=NVB. . AE-
qualia igitur funt triangula DM A & BolV, adeoque
etiam angulus DAM=ang. oBN. Eft autem >ZAH=
90°=> P 40), unde, fublato communi > Z4/J, habe-
bitur >PAZ => DZFM. * Pariter abgulus ZBN=90°=
> PB4, quamobremy i communis > ZB 4 auferatur,
erit > PBZ=> o BV, atque hincAfequitvr, ut fit > PAZ=
> PRBZ, in cafu qua't-?'/iPB"mibimus;e&. Sumatur
praeterea SB = g0’ Cerit. £5= BA= 18°, atque AAZP=
A PSB, unde ZP=PS & demiflo arcu P’ normali
ipi ZB, bab bitur Z/=SL=yp". In A/ PB re&a’m)-
gulo erit Co/ PB=Co/ LB Cof/L P & ‘in A LPS etiam
reftangulo cof PS= Cof LP Cof LS, unde erungl}

; 0
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Cof BP _Co[SP Co/SP CojLB
T LB Cof LS’ atque hinc Cof BP=~ CTSTh

goj(i}’ ;’g. [S- Cof ZP 7g LS. Patet-autem valorens-
w{‘ms BP negativum effe debere, quoniam arcust
1B >yo°, unde fequitar, ut dechnauo Solis Auftralis
fit, ubi crepuscalum’ minimum “fuerit, Pro Latitudi- '
pe igirur 0% 27. 7" habebitr ope’formule ‘allate
dechnano Sohs Bru[tral!s in ‘calu crepufmh msmrm
PN LY 1, unde fecundum formulam §. 3. eruitar
crepufcultim minimum 2627, 27 quod etiam a ta.
bala fupra allata deducere posfumus'. Ex Epheme- .
ridibus vero Solem hanc ipfam declinationtm habere :
conftag circa diem I. menfis Martil&,d,em I menfig
O®&otris, ita ut guovis anuo. blS C1e},usculum ﬁt

minimum, sy

TP
f

it \od i \ed = 4% \oJ  olugasiler



