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Atmosphaeram terreftrem, radics Solares refle-
& ¢tendo, ereperam illam atque debilem lucem
mane ante ortum folis & wvefperi poft occalum i-
pfius - perlpicuam, quam crepusculum nominamus,
producere, fatis eft cognitum. Poftquam videlicet
Tellus motu diurno nos e confpetu Solis fubduxit,
{ublimior a&r nobis adhuc a Sole illuftratus manet.
Sed magis magisque deflcendente Sole, minus con-
tinuo illuftratur aér. Pariter mane Sol paullatim -
Atmosphaeram illuminare incipit, coeligne faciem
undique wminutatim [ucidam vsque ad ortum ipfius
reddit. Succesfive itaque crefcit & decrefcit erepu-
sculum, & a qualitate aéris, ejusque viciflitudigibus
pendet; quamobrem momentum initii atque finis
ipfius_difticile admodum eft determinatu. Quum
autem ex obfervationibus liqueat, Stellas minores
oculo imarmato>cerni pofle eo momento, quodS?T
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decimum oftavgm infra horizontem attigerit gra-
dum, Aftronomi affumferunt, limités crepusculo-
rum ita effe determinandos, ut portio arcus diurni,
quam Sol a momento ortus.vel occafus ablolveric,
donec ad almicantarat z8° infra horizontem defcens
derit, crepufculum metiatur, Unde patet, duratio-
nem ipfius & a motu Solis in ecliptica & a diver-
fa_locorum Latitudine quoque -& quidem maxime
pendere. Quo enim propius Solis fupra herizontem
ortus, vel infra ipfum occafus, ad motum horizonti
perpendicularem accesferit, eo citius Sol afcendat
defcendatve, necefle eft, unde crepusculam brevius:
quo autem obliquior motus Solis orientis vel occi-
dentis verfus horizontem fuerit, eo lentiores Salis
ab horizonte diffantia mutationes fubibit, uude cre-
pufculum longivs evadit. Variante igitur declina.
tione Solis atque elevatione Poli, variat quoque
erepuscalum: fpecimen ideo Academicum edituri,
durationem crepufculi nobis ita inveftigandam pro-
pofuimus, ut tradita generali Problematis folutione,
fpecialem ipfius applicationem, aflumta Latitudine
60.° 27..7% pro quovis dimidio declinationis gradu
exhibeamus, unde crepusculum pro quovis die fa-
eiliiinegotio haberi poteft,
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... .Eft vero dire&ta folutio Problematis noftri in-

ventn baud difficilis. Sic nempe ZP arcus meri-
: diani,
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diani, Z Zenith, P- Polus, HR horizon verus,
locus Splis in horizonte fuerit 4, jungantir punéta
A & Z arcu AZ, duétoque arcu circuli maximi
ZB ita, ut equalis fiat 108°, & produdtus fecet ar~ -
cum dinrnnm DB per 4 transientem .in B, jundtis-
que punctis 4& P, B & P, arcubus circulorum ma-
ximorum AP & BP habeb:tur in AZAP, polito
Siny toto ==1 (Element. Trigen. Spheer.)

« gV Sinz (AZ¥ AP-ZD) Sin (AZ*ZP-4P)
Wit ZEA= “Sin 2P ém AP
& in AZPB

V/ Sin:(BZ*BP-ZT) Sin (BZ+7P—FP) :
Sm #4Fh Sin ZP S BP,
’Ex quibus itaque innotescunt anguli ZP4 & ZPB,
adeoque etiam > APB=ZFPB-ZPA, qui quidem in
tempus conyerfus, dabit crepufculum quafitum, -

Exempl, 7, In Latitudine 60° 27.4". fi pro die
3 Aprilis anni currentis dechnatlo Solis Borealis in
" momento ocealns fuerit 5° 2" 17", crepusculom ve-
{pertinum pro eodem die fequenti calculo mVeﬁlgatur..

ZP= 29 33 ;;ﬂ Log Sin ..47 +A P--ZP=1,9799110
AP=P 5_ S 4 °57'43 Log Sin A7+ZP- AP-1,4731352

AZ =90° : - — Log Sin ZP =0,3070180
BL =108 P — Log Sin AP = 0,0016812
\ 2 Log Sini ZPA=1,7617 454

Ag . A4
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AZ% AP-Z.P=12. 42.25". Log 3SinZPA =1,8008727

a———— e i ——

A?'-PZP VAN g A

EZ-PHP ZP =81 42, 25"

BZ# ZP-BP =a6°.17.35"
5L P = 49 28 24
ZPA=98° 56 48
3 ZPB=70"50.24",94, LogSmBZ-!-BP.Z P-1,0054349

ZPB"14I 40 49" 88, Log Sin BZ -I~Z P- BP-1,6463670

— Log .Sm o 0,3070130

— Log Sin BP == 0,0016812

2LogSin: ZPB= ;,93%011

Log Sin; ZPB=1,9752503

Datls veto jam angulis ZPA & ZPB, iplorum quo-

«que dabitur differentia fen angulus 4P B=42°. 34.1,88,

.qui in tempus converfus fecundum rationem 360°% 24",

-exhibet crepufculum vespertinum queefitum 2% 50
- 56", 12.

\ 2 t.

Excmpl. 2. Fodem loco & atno exfiftente de-
chnatmne Solis Auﬂra] in momento ortus ipfius
die 7 O&obris 5°/14. 32", crepulculum matutionm

jc Computatur;
LP=
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ZP=1g° 32.33"  LogSin AZ% AP-ZP=19p01566

AP=PB=5"14.3¢" LogSin AZ*ZP-AP=13232965

AZ=90° : — Log Sin ZP = 0,3070180
BZ=108" — Log Sin AP = 0,c018203.

A Z+AP-ZP=y7"50.49",5, 2LogSin: ZPA=1,6222014
AZ* ;.'P- AP=12°9'10",5  LogSini ZPA=1,8111457
Bz+BP-ZP=§¢" 50 49",5
;? Z%! éP-- BPE21% 9. 103

2

 2ZPA=40°.20. 34", 1 LogSin BZ4BP--ZP=1,0003422

ZP4=30°.47.8',2  LogSinBZ+ZP-BP=1,5573357
T LB =200 25l 500 -~ Log Sin 2P £0,2070180
ZPB=117°51. 54 ~- Log Sin BP =o, oaggzo_?
2 Log Sin ZPB=1,8655162

Log Sin ZPB =1,9327581

Unde itaque innotefcits 4PB=37"10" 45”8, qui eo-
" dem modo, quo in exemplo antecedenti in tempus
converfus dabit crepusculum matutinum 2%, 28. 43%
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Quamvis crepuscolom . fecundom methodum
in §. preecedent allatam inveftigari poflit, ope
tamen - formularum Trlgonomﬁtrwarum ‘algebraica
ipfius inveftigatio multo eft concinnior. - Manente
Agitur conftrudtione figuree eadem, fi declinatio
‘Solis fuerit 4, Latitudo Loci p, arcus BK =18°=
gy SZ2BA=y & >17PB—_/, erit. AP=PB=go't
dy ZP=yo’-p, ZA =90’y ZB=90" a & '>ZPB-¢
y*Yy. In triingulo vero ZPA babebitur (Elem, -
Trig. Spheer.) tof4Z= Cof ZPA4 Sin ZP Sin AP % ..
Ceof ZP Cof AP, & in AZPB, Cof 5Z=Cof ZPH
Sin ZP Sin P+ ConP Cof B P, fen any Cofp (,ofd+
. Sinp Sind=0 (1) & Cofgo’ya= Cojy%ytojj: Cofd &
' Sin p Sin d (1), Subducendo vero aquationem (1)
@b mqu. (1) ervitur Cof yo°+a =(Co/ y+y-£ofy)
Cofp Cofd & falta debita reduftione --Sin aa—(CO_/)(*; e

S8 Aol OOl vRde Gl Gy 3 ) = O ot ),

Quumque dividendo eequat. (1) “per Cofp Co/d, fit
Co/y=51gp tg d, valor ipfius y eft datus & hine
facxlllme determinatur y* g &y ope qu, (1r),
qui ‘crepufculum exhibet, Quo- autem angulus ifte . -
Logarithmorum ope ex zequat, (T11) inveniri queat,
ﬂatuatur in cafv, .quo Cofy poﬁtwus fuerit, atque

Sin
Cojy>c—,—j—-c7-vel Sind <Ginp P , quo in cafu y 1y
< 90%



I R &
Sin a

e L Cofy Cofp Cofd” = Sin @% ‘unde fafta fubftitu-
tione Cof(y¥y)= Cof" Cof@' Si vero fuerit Cofy=

Si
.(.%;.}.?—-j—a, vel Sin d" ,erlty'i-y 90°%e quaequa

tione, cogmto VY facxlhme ‘determinatur, Quum
Sin
autem Cgfy<c‘_——-7d Vel Sfﬂ d>u--~;&7+y>9o’

ponatur Cofy‘sg'o/‘}: COM = Sin Q% er:tque- CQ/(Y?'Z/) =

" Cof@2 Sinn ; : :
_—_-Lojp o Exfiftente demque Cofy tegativo, {'up.

ponatur C‘S(; 77 Co)p Cof. 718 QD*, eruiturque fata de-,k_

bita reduétione C’of yEy=-- '((;B]/:%"

Exempl. Si refumantur eadem data, que £
exemplo 1. §. preec. attulimus, crepulculum fecundum
methodum jam allatam fequenu modo inveftigatur,

d=5°.2. 17" ‘ Log tg p=0,2465085
p=00°. 27 7  Log tg d = 2,0452616
a=18° % Log Cofy = n,1917701

¥=98" 5‘6’ 48"  Log Sin a=1,480982¢
-y+ y = 141° 40 50 % — Log Cofp=0,3070180
y=42° 44. 2" _ = Log Cof d=0,0016811

=~ ALog
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o I,og' Cof y--.-. o,gog;;z_gg

Log tg * =0,6069114

Log Cofy :3,191770:

- ,OE.Cof *=0,7028566

© o LogCof(y*y)=1,8946267

‘Dato itaque ¢, crepufculum eodem modo quo fupra
indicavimus habetar, :

Schol, 1. In cafu quo Sol 18 gradus infra hori-
zontem non percurrit, vel {i ipfius locus exacte
1§° fuerit, crepufculum per totam noétem du-
rare, perlpicuum eft. Accidit vero hoe in Latis
tudine 6o° 27" 7, ubi declinatio Solis Borealis
11°. 32. 53" excesferit.” In tabula igitur appofita,
valores y & y continente, crepusculom tantummodo
pro declinatione Solis Bor, 72° 20/, quam circa diem
21 menfis Aprilis obtinet, calculavimus. Nam ab
eo tempore crefcit & decrefcit declinatio Solis Bo.
realis fucceflive, ita tamen ut femper fit major
11° 30, donec circa diem 23 menfis Augufti hanc
ipfam iterum habet magnitudinem. Diminuvitur vero
pofthac declinatio Solis Borealis eodem modo, quo
antea crevit, quamobrem durationes - crepusculorum
ezedem funt. : &
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Schol,
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chel.- 2, Ut vero pateat ufus tabulaee allatze,
queeratur - exempli gratia crepusculum vespertinum
pro die g Menhis Novembris hujus Anpni, exfiftente
’decimatmne Solis  Aultrali in momento occafus
16°. 445 56" In tabula babetur crepnfculum pro decl.
‘16" ’0,.." 36. ;7 & pro deel. 77%2h 37 1"; - Infe-
rendo igitur z0 (dlﬂlsentxa inter’ declmat:ones in
tabula) 1;,56 (diffeventia inter 16°. 30" & 16°.44 56)
7. 4" differentia inter. crépufcula pro 16° 30" & 17°):
31,9 (d;ﬂerentia inter crepufcula pro 76° 30' &
16°. 44.56°), fi addatur, quoniam e tabula crepu-
feula crelcere ‘tmmadvertlmus, 31,;}, crepu{'culo
2k, 36, 7” pro 10° 30, eruitur 2 26, 328”0, feu cres
puiculum velpertinam Jqueefitum. Si vero decre-
fcens fuerit crepusculum, differentia inventa aufe-
renda eft. -

Schol. 3. Valorem anguli y, arcum femldmrnum
exhibentem attulimus, quoniam crepusculum illo
‘incognito ~inveltigari- negquit, & preeterea ortus,
Solis atque occafus ejus ope facillime determinatur,
Si videlicet momento culminationis - Solis addatur,
exhibet occafum, fin autem auferatur, ortum. Neces-
“fe tamen elt, ut ex Ephemeridibus depromatur declia ¢
natio Solis pro occalu vel ortu, & e tabula, eodem
plane modo, quo Schol. 2. mdlcaw:nus. mveﬂige-
tur angolus y hulc momento refpondens qui deni«
que ope formularum pro invenienda refra&none
Aftrenomica corr:gatur §

- 4
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Quod ad problema de inveniendo ecrepufculo
minimo attinet, fequens illud refolvendi fimpliciffi«
ma nobis videtur methodus. = Demonftrandum enim
- primo eft, angulos politionis ZAP & ZBP vel ut a
.quibusdam nuncupantur parallacticos, .in cafu, quo
crepufculum eft minimum , sequales effe, & deinde
queerenda eflt declinatio Solis, exfiftentibus his an- .
gulis eequalibus. Concipiatur igitur arcus J//V infinite
proximus ipfi 475, atque fit V5 portio arcus horizon-
ti paralleli, erit, exfiftente >A4PB minimo, AB=MN.
Quumque preterea quam proxime sequales funt
arcus Do & MN, atque MN ipfi 4B parallelus, fe-
quitur, uc aflumi poffic 4D=0B & AMN=NB. [-
qualia igitur funt triangula D4 & BolV, adeoque
etiam angulus DAM=ang. oBN. Eft autem >Z4H=
90°=> P 1D, unde, fublato communi > 24D, habe~
bitor >PAZ =>DAM. Pariter angulus ZB/N=90°=
> PBA, quamobrem, fi communis > ZA 4 auferatur,
erit > PBZ=>0BN, atque binc fequitur, ut {it >PAZ=
>~ PBZ, in cafu quo > 4PB mipimus eft. Sumatur
practerea SB=9_0°, erit Z5= BK= 1§°, atque AA’ZP;:,
A PSB; unde ZP:zPS & demiffo arcu P/ normali
ipfi ZB, habebirur Z[=SL=¢". In ALPB re&anu
gulo erit Co/ PB=Co/ IB Co/LP & in A LPS etiam
reQangulo (of PS= Cof LP Cof LS, unde erulgl}

0
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Cof BP_(ofSP_"- - - - vy COfSELofLB:
Gl L= Cof 1S atque ht,nc (:ofBP,._ T P

o/ ZP"”I,—-[JLS; Cof ZP Ig LS. Patet autem valorem |
Cof 1.5

ipfivs BP negativem efle debere, quoniam arcus
I B>go", uude fequitur, ut declinario Solis Auftralis
{ir, ubi crepusculum minimum fueric, Pro Latitudi-
ne igitar 00°. 27.7" habebitur ope formule allate
declinatio Solis Auftralis in calu crepufculi mininti
7% 55. 1", unde fecandum ’forrlx;mlam §. 3. erunitur
crepufculum minimum 2% 27. 57, quod etiam a ta-
bula fupra allata deducere posfumus. Ex Epheme-
ridibus vero Solem hane iplam declinationem habere
conftat circa diem I, menfis Martii & diem I, menfis
Oétobris, ita .ut quovis anno bis crepusculum fie
minimum. | '




